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Economical analysis Using Complex energy hub, energy supply data

11-Oh Kang, Hyoungtae Kim, Jinwook Kim, So-Jin Park, Hyunsuk Yoo, KyoungShik Choi"
H2 Technology R&D Division, KOGAS research institute, Korea Gas Corporation
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A7 AZRE FaHe dA7t2E st FoAE Adste 95 st A
dHeibe Am WHE Ao 12A F2xsta Jth AA7E=7F agdel A At
o2 25t He AAAA dEY FHE BFEa e oduAE HEHn ol %
ZHe AdUAE HAUAUARE ASste AEs APEH(TEG, Turbo-expander
generator)o} i+,

B EReE 4% BgUAs e F8HE gehna

= W, ARAA, 43 AW
A, BgE Bre] UATF HolEE Bestel, A% HguAsiEe] o W
2 JPHSL, BRUAH BT} R Aol FelT 5 Y FEE B, A
god ouAeE TFLRAE D AAA B PEe

SR

HY Hests

Source : Shahrood University of Technology, “Econonic assessment of a hybiid turboexpander—fuel cell gas energy extraction plant

‘This work was by supported Korea Institute of Energy Technology Evaluation and Planning under Grant 20193510100040.
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A Study on how to improve the Safety of the Multi Energy Hub
through the Real-Time Monitoring System

Jae-Yong Lim, So-Hyun Kim, Kyoung Sik Lee, Pil-Jong Kim"
Korea Gas Safety Corporation
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Power System Stabilization Strategy for Multi Energy Hub-connected
Microgrid

Ki-Seok Jeong, Tae-Young Jyung
Power Technology Institute, Korea Electric Power Corporation Engineering &
Construction (KEPCO E&C)
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g Fa o HAA7E Y BEFAUA FEs Bt olef dAE nlolmaEag=e] A
GAE A WUts ARz I FAFoZ EFAUA FFHES dAV
2 A FAHe Hpes &8 HEAAE LHI|(TEG, Turbo  Expander
Generator) 2} #etd HA7VI~E 83 A5 AL 2 TEG €8 @ FF°l
7hsd ALY ASHAAE FAHEY. o2 EE YA FoFE T3
2 88 FUHSE A AALEFAA, I48) 4 A 7xEt FEsHe A
T3 BIed E2EZ AAEHTY, E¥WPAH(CHP, Combined Heat and Power),
PV, ESS 59 #4Hddd} EI{FHLE7+a4) FeE 23 AvtEIZE T
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Electric Vehicle Smart Charging Scheduling Algorithm for
Multi-energy-hub

Sangwoo Son, Changun Park, Jimyung Kang, Jaejo Lee
Korea Electrotechnology Research Institute

a o
BgouA s gehRd, B, FAARAA, CHP $o e WU
87 AR FAE 5o 2MUL TYSHT Yol AUA i Aoisk BH ol
OB EROIME BIAAFANA AW FA BPAUA B odA 57 Ao
AR AN 2vbE A 2AEY uDFe FH WSS Edad doh 2@
AU Fu oA £F Aelx qUA dZe WO HF A Azt vel 2RL
FASHE 1HASE @ A A 1 Bl AR 24 AWsE 2uAR PFHE

CSMS(Charging  Station =~ Management  System)+ OCPP(Open Charge  Point
Protocol) v1.6= A&3 HA7|x} AvtE FH 2AEYH ¢ugsS &3 5FduyA
s]H A &8 F< CS(Charging Station) 3704l Z}Z} Charging ProfileS A4
ok 194 e Ao éﬂre FAA 37HAe] Csell SRFE F wulsha 26

T7 Aol A3E TA= 4 CsY AdHd wEt FAFS A BT Cse 4
%% Charging Profile] uwg} EVSE Maximum Current Limitg ZA3le] Z7]=}
£ FA3.
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Performance evaluation and economic feasibility of a
PAFC-based multi-energy hub system in South Korea

Heejin Park, Jaeseung Lee, Hyunchul Ju
Department of Mechanical Engineering, Inha University

8 %

Energy consumption is increasing rapidly due to the rapid development of
human society and economy. In order to solve the energy shortage and
environmental  problems, many companies and governments are expanding
their interest in cleaner and more efficient energy sources that can be
applied to various fields such as industry, housing, and transportation.
Natural gas (NG) is attracting attention from the Korean government as a
clean fuel suitable for next-generation energy utilization systems. Currently,
Korea Gas Corporation (KOGAS) is working hard to develop an NG supply
system that can effectively supply gas nationwide. To extract additional
valuable work from the depressurization process of the NG supply chain, a
multi-energy hub (MEH) system consisting mainly of Turbo  Expander
Generator (TEG) and phosphoric acid fuel cell modules is presently being
piloted in South Korea. MEH systems are designed to deliver electricity, heat
and hydrogen that are overall energy efficient, contributing to maximum
flexibility of the micro-grid. In this study, the NG flow rate of 28,000 kg/h
was used as a reference and the system performance and economic effects
were  analyzed under  various load demands and  operating  conditions.
According to the system simulation results, the total power generated by the
TEG and PAFC modules is approximately 3.39-3.53 MWe, and the hydrogen
production is 994 kg/h to 40 kg/h. In addition, the MEH economic evaluation
is performed based on South Korea’s current NG, electricity, and hydrogen
prices. Assuming a useful life of 20 years for the TEG and PAFC modules,
the payback period is estimated to be between 7.09 and 10.05 years.
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A Study on Detailed Modeling and Stability Analysis of Complex
Energy Hub Power System

Dabin Son, Jonghoon Lee, Hyemin Do, Sungryeol Kim, Gimin Kim, Sangwook
Han
Gachon University
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Process Optimization of Hydrogen Refueling System for Multi
Energy Hub by Dynamic Simulation

Bong Gun Shin‘, KyoungShik Choi, Hyoungtae Kim, Hyunsuk Yoo
"Hanwha Power Systems, H, Technology R&D Division, KOGAS research
institute, Korea Gas Corporation,
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B BE AA7ls FFRLE MO 423 R AF FHL AT g
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Ta3th o] F Al2Hl HAAlE HAVt: FFHE L Aol Aok st EI =
ANZF2ANAH, D7 bARE Y, AdH B A, AEY 5 odstn HEZHQ
TAE THFA A 37 W E AgAA 847 o] 283t At o|A Hoh
et B AT A= HYSYSE €83t ON-SITEE FAZTHAZHE RdE S
Y3 FH FA N4 (Dynamic Simulation)S Fdle] Tt FA 2o mE 4
A Aeses BASAY. olE F3tY FaAFANexo 7|F, Skg TAEA) AIZE
F 2t o), " 5% oUl TAE F v TH Hee FHI s 34 =
& AAgs A

This work was by supported Korea Institute of Energy Technology Evaluation
and Planning under Grant 20193510100040.
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Construction Status of Complex Energy Hub Site

Geunsoo Song, Gyeongdeok Boo, Dongchan Kim, Younghyun Ahn, Gaeul Lee,
Jeseok Lee’

KUMYOUNG ENG Co., Ltd
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Build for optimal operation system of integrated energy hub-based
microgrid

Hyunho Oh®, Sungryong Yang®, Changmin Park’,
Hyoungtae Kim™, KyoungShik Choi*
‘Gridwiz, “'Korea Gas Corporation
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A Study on the Hydrogen Leakage Properties and
Explosion-Proof of
Dispenser of Hydrogen Fueling Station

Seungkyu Dan, IK-Keun Yoon, Ho Jin Jung

Korea Gas Corporation Gas Research Institute

8 o
SHaZgel F2W AHTYoR B4 HWA THME 1A% 2 2050
: 15 Ava P 4P AT Fo FAAY

g ARE og3tt muH, ¥R 5 E Aol

UAE dAstels A7 AYHD JEE, BFALTAAAE Qb0 o Eol
Fash BAR OUR ATE FYFT Yok FaE o AS J1E AAIY A4
sk Ay shaets FBdol AR AL AF FE A el T Sel

gk 53 AWFAIMe] Ew By sbsAel 9] )

Foll Eao] ByolA ZaY
AFA FRLE] FAIG) HEHE WES J|Fo] DA Aol B
AgeA FAsjnns dh

- B0 -



[ 2022 ]

Tri-gen(T4 A AZHX]) AIAH IS

UMz, HES, W0|H, HHY, Tl %L, 247
SAFLA(F) REDAAY] B3

Tri-gen (Hydrogen production Fuel Cell) system development

Sunghoon Kim, Dongwook Jeon, Mijeong Park, Changsung Jun, Younsik Choo,
Jonghoon Park, Sangjin Moon
Doosan Fuel Cell Co.,Ltd. R&D/NewBusiness Division
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o Aol WEkFo] £, A7), Ao Al 7HA dUALE FA FFE F dEe 5
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Aol g4 FEe A, A s FEI] AT FdEse] FhHAeH, o
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Current status of ammonia fuel cell research at KIMM

Sunyoup Lee, Cheolwoong Park, Young Sang Kim, Sangho Lee, Seonyeob Kim,
Ji-Seon Choi, Yongrae Kim
Department of Mobility Power research, Korea Institute of Machinery & Materials
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Trends in ammonia decomposition and decomposition gas
utilization technology

Sangho Lee
Department of Mobility Power research, Korea Institute of Machinery &

Materials

2 °F
dEYoles F4&E AAst &Fske ouA ARAZ B A4S v Qo
BuUoltes AMEHA A BAE HjEEHA| FOoH, A& 10baro]toll Al 2 35}s}o
I AAo] golatth. A FRUYols HAVI: FF7] MEAR AE A4
ZoAd Eod FAE ALSE R4-3 FF(Haber-Bosch process) S &
A= ok ¥ gEYotY Aiks s ABAUAE AFSE] AAkE 4
Hap-st] A F5ske 250l EFe AbpHotEtHlol T dfefolA XL
At 2™ dERYolY] FE&FHAAE X, EH, A4 B A5HA FoA dE
Hols dE22 ARgste A7 I ok dRYokes ApEs 259 Sevtt
T AAEET =y AN gY A8E ALgo] ofHth wEkA, ARgAE &

24 ofd qy
it ox N, oy oo

=1 A

25 53 gdryote] AXEA AMEE A7yt JaE ok AAvEA, A =
E F4a9 dEYolE 4351 danES AT £ ddg. E3], dryole] dn
5 Halsle At dRYolsE E4%H FEA e FdHo] sMEdith wbdE, A
XA o= Ad5dA 9 FF wet dRYotE RISt FAste FFdhe= 7€l
Zaslty A AEE AT AR (Solid oxide fuel cel)= YRYole] A ALgo] 7}
T AeE dHA Jou, drYol A Agol mE WFAZo tig AFol &
stttk nEAFHNE ASZH A (Polymer electrolyte fuel cel)olA] FEUYolE A&
7] fEl A dEYoels Esta mEIE drYols: FHAE T3 AAS= A

T7F Ay EHJ o =3, FAEFHLC FAE FFohr] AT WoE gEYoE &
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Study on the Ammonia Dual-fueled Engine Combustion
Characteristics

Cheolwoong Park, Sechul Oh
Korea Institute of Machinery and Materials
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Performance Development of a Small-size Two Stroke Engine
by Using Hydrogen Fuel

Yongrae Kim, Seonyeob Kim, Jisun Choi, Cheolwoong Park, Young Choi
Department of mobility power research, Korea Institute of Machinery and
Materials
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The analysis of fuel system severity according to the side
impact types about heavy-duty-vehicles with high pressure
vessels.

In Jeongmin, Kim Heecheoul, Kim Siwoo, Sim Sojung, Chang hyungjin, Ryu Dojeung”
Korea Automobile Testing & Research Institute, “Busan campus of Korea
Polytechnics VI
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Fig. 1 Roll-over test Fig. 2 30km/h HDV-to-HDV side crash test
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<Sokmth HDV-to-950kg VDB crash test <Hkmh HDVHo-1100kg MAB aash test <Skmh 27° HDVHo-1388g MDB aash
(INR®> (NR3HA> test(AWSS 01>

Fig. 3 Side crash test according to global regulations.
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Spedficanion A AL
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Overalilength | 10,385mm ZL”GL 12,000mm
S Az 24%mm
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FC stack power | 130K Eg & 7“ 4._ 5
Motor power | 300Ky
e o CERS 8L
_ Tank gressure | 70abar . ]
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Fig. 4 Hydrogen bus(Fuel tank modules are located in Roof.) Fig. 5 CNG bus(Fuel tank modules are located in under-floor)
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Table. 1 The severity of fuel systems according to side crash test types
Roll-over 30km/h Skmh HOV-4o- S0kmh HDV-to Skamh 27° HDVAo-
HDV-to-HDV 90kg MDB -1100kg MRB 1368kg MDB
Contact of o o o o o
Fuel systems
Breakage of X O (Fracture of X O (Fracture of | O (Fracture of Fuel line
fuel system Fuel 2nd valves) 5" Fuel valve) in 5" Fuel Valve)
Fuel Leakage O O O
Attachment
of Fuel tanks © © © © ©

Roll-over

N
i

S0knmyh HDV-t0-950kg MDB Crash test
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50kmyh HDV-to-1100kg MRB Crash test




54km/h 27° HDV-to-1368kg MDB
Fig. 6 Direct contact between fuel system and intruded structure
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Acceleration sensor locations on side frame of bus with fuel systems in under—floor.
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Acceleration sensor locations on side frame of bus Wlth fuel systems in upper—floor.
Fig. 7 Acceleration sensor Locations according to fuel system types
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Fig. 8 Acoeleration acoording to sude crash test types
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Fig. 9 Acceleration on each fuel tanks according to sude crash test types
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Measuring Locations. Structure Deflections
Fig. 10 Measuring locations and structure defection depend on the side crash tests.
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A Study on Power Plant Test Method Based on Fuel Cell Bus
Experimental Results

Hosik Lee, Sukwon Shin, Hyeonjin Jeon®, Kwang-il Kim*, Yonghun Kim"
TENERGY, 'KATRI, *"Chungnam University
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Analysis on Hydrogen Safety Ecosystem to Revitalize
the Hydrogen Economy
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Dewvelop techndlogy of key enabling companents far a Liqufied Hydrogen Starage
System of Heavy Duty FCEV

NAM CHUNGWOOf, PARK JANGHUN, LEE HOKIL
Hydrogen Fuel Cell Mobility Divisoion, Korea Automotive Technology
Institute
303 Pungse-ro, Pungse-myeon, Dongnam-gu, Cheonan-si,
Chungcheongnam-do, Korea

Abstract
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Az o), B AFY FaAgFe FHAL F Qe AAFLAGA 28
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Analysis of Protective Wall Installation Criteria According to
Hydrogen Refeuling Station Type

Youngdon Ryou, Yunyoung Yang, Wonsup Lim, Jaejin Lee
Korea Gas Safety Corporation
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Investigations of the Installation Situation of Protective Barrier
at Domestic Hydrogen Refueling Stations

Soo Bin Park, Jin Suk Kim, Dal Jae Park”
Dept. of Safety Engineering, Graduate School, Seoul National University of
Science ad Technology,
Dept. of Safety Enginering, Faculty of Engineering, Seoul National University
of Science ad Technology

2 oF
HIZ = - JFHoE F4F 7 A(Hydrogen Refueling Station, ©]3F HRS)7} W=
A T5 - =FH Yok ool HRSO FEAS 1t kA R il Aln
Azt Tol F& AFFARE BN T Y. 53], HRS FUALA QI B

SdS BEste 2ol Fasht A HRSO AAE WEElo] Buode A
o= WaseAdd HaiMe BEsA Al ut glrlel S dsdg, 2dd
o U AFE Fetd Asse Aol Jéilo}lﬂr. °lE M= fAHHo=R
HRS Wad #d = - 9 et 7 9 =AF 81 =y HRS WEH dAAEHE
vofst= Aol a7HEnh oldl £ AgolM= HRS ¥EY #d = - 9 JE R @
AAE ZAS Ed] 2 HRS ﬂc}itﬂ #H KGS Coded] Al - MA wFdES AASH

2 AFNAE I HRS WsH HA7E Al - WAASES AES7] st KGS FP
216 & KGS FP 217, & - B3 S, 1S7t2H, A7ty SolA A A,
=99l 79 NFPA 2, ISO 19880-1, HyApproval, DIN 4102, VdTUV, AIRPRODUCT
Y ARE 2A 9 BEAsY wEy #9E AgE 2AEIAY. 283 54 HRSE W
o8 A A3, dH 28 5& Zotstazl HRS AFGAS WESHY ey dRdg =
AE FIEAT B AFEHE dojzl A= HRS WEE 8 AFA3 9 HRS
#¥ KGS Coded] Al - MR 7|2A R &3l 7o Aoz Agdch
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Design of Hydrogen explosion test for Validating distance
between Hydrogen station and Protected installations

Ju Heon Lee, Hyeon u Lee, Jae Geun Jo, Kwang Seok Kim
Fire Explosion Research Department, Korea Gas Safety Corporation
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ok 2 AYS 5 FHE dHolHE $FF FATHA WEY A4 2 AXo &
€2 DB ¥ AEdHoH Z2I /ML 9 F2FHL xF 7ﬂx4°ﬂ g3t

2 d7e d=ouAZIEdride] dAm Ado2 FIHAFUHFANE
20215810100020).

- 106 -



2022 ]

—

AYE", YA, olF4y!
AT FA 2 ATR!
BT GAFAL ALIA AL ZATHEP?

Study on Structural Safety Analysis for Explosion test of Protection Wall
in Hydrogen Stations

Jung-Hoon Kim' !, Kwang-Seok Kim? Kyung-Sik Lee'
Institute of Gas Safety R&D, Korea Gas Safety Corporation'

Energy Safety Empirical Research Center, Korea Gas Safety Corporatior?
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Analysis of Explosion Pressure and Nearby Structure Behavior
in Event of short-range Internal Explosion

Sangwoo Park, Kukjoo Kim, Young-Jun Park
Department of Civil Engineering and Environmental Sciences, Korea Military
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HT EAANA AstY gk, FaFdas 5 FT Kol e ALY ATt

S7Feta ok ool wet By HAE T FH AE] dE AFAI7 LA 8
© Weke s Aol we AFAALL vk B ATl 2Rl Fo] 1
Asts AWl A7t obd W3 yjReA Fko] BT e F Yy A
TE=2 715 U BHS st FALAFLIS s 1A Aes
AL Apde] B3 FejE 27ie] FIFZIAYE WY Z4ARYPS AR 1
F, W FSelA 13 b INTE B iR dbARbs 22 e 2 7iss
E S8t 54 2y, FE2Ed A WREFEo] TAY A5 AT 2
Ao Qlete] dnbzQl Fdst= thE FEle whARE =T =EFHAT =7,
AEHor Qste] FxEo Wt VSR A4 - HP#’ A Aol Adolsti e
H, o]& FASA 2do NTFoRA 43T E4E 2HE EUE R &
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A Computational Study of the Blast Wall Design for the Protection of
High-Pressure Hydrogen Storage Explosion

Chang Bo Oh, Dinesh Myilsamy

Department of Safety Engineering, School of Systems Management and Safety
Engineering, Pukyong National University, Busan 48513, Korea
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A2 Fa oluiAel Uig #Alo] WS Fopdi glow, wA® A7l Fujgl
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of QbR ZWolA Ielslor T Mol Wik WEME Fh FAAY WY 8]
Zato] 71 grste] elE Folt AW AANE Fo| sl oled w5y
2 AH3 AAANTY FaZde] 9L Y & U Ao FA AAY P
9 AAS A% BEH T Yol BAAE b7 FRF AT} 1Y
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Navier-Stokes)”| 8 2} EDC(Eddy Dissipation Concept) AAEEES &3k 3|4
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Fobo] QIA|9} WEd FxE vx& A i E HESAT

AAS F o] e 20219 % ARG A Adom =y AT]E
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Research of an Analysis Method for Simulating Explosion Accidents in a
Liquid Hydrogen Refueling Station

Hyung-Seok Kang, Sang-Min Kim, Keun-Sang Choi, Dehee Kim,
Jongtae Kim

Intelligent Accident Mitigation Research Division, Korea Atomic Energy
Research Institute
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Fao|A Y (tAAR] FFH AFES HEA AT Qe gk
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o B AFE AdsFAFTHLOA BAT 5 e HY AaAYELE 7H%3}11
2 AYEeE molste A AUHNIES ©F £ OpenFOAMOE 7%
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THAAE Hetel ATAYUELE H3lrd AR I} dEE W] ARILAL
do} dAF2AHE ntgoE AFEA Wy 37401'04 AAsAT. 2 Alygles o
it AFE I geog XNFHOE FEH FT PoolS FAStn AL ¢
A HlFo] LAt ZAFALARE WEE 7] FoE g4tdE & FUes AT
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EHKHH AZF% 3 wEY Eo] 2m, 3m, 4mol WE ZuketE Ao
KSR —’F—sﬂomiq I AT ostH WoEo] EEFE FAE
oFels

Sl aRHew AdHE Ao ey,

2 d7e d=duAiEdride] ATw Ado2  FHFHAFUHFANE
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Research on Predicting Liquid-Hydrogen Explosion Pressure
Using Machine Learning

Jiwon Hwang, Seulbi Park, Yongjun Lee, Hyunseok Min
Dahan Tech, Inc.
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Development of accident scenario of liquid hydrogen fire and
explosion test for the design of barriers at hydrogen refueling
stations

Yong Shik Han, Myung Bae Kim, Le Duy Neuyen, Hwalong You, Tachoon
Kim, Kyu Hyung Do, Byung Il Choi
Korea Institute of Machinery and Materials
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FUNH R SadA BYRE AAT Fh FALY THO WA AYH WA
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FRx0 A Bt FaFAL AY I
sl pa Fdat xSl Sl $48 Agsel AEAd Sdsa A
Aee] WA Bl FHA VT SANAE £E7 29 Qo] FANL Hus)
39 A8 FAE FAFAz ASSIA S ATE0] Bol £YH: Y
Aerne] g BHRE ANAE FEFAL AU PE PA Az
aol HAE el ols) HuR G Ak 1 ANE HA6) AL 0§ F
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el 60 Limin®] #£F A%< 7Hoh <=3 7 AR Ay e
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Fundamental Study of Explosion Simulation of Hydrogen Gas on
Concrete Blast Wall using TNT Equivalent Method

Seungwon Kim, Topendra Oli, Taejin Jang, Cheolwoo Park
Department of Civil Engineering, Kangwon National University, Samcheok
25913, Korea
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A Study on the Improvement of Groundwater Inflow into the Hume
Pipe of Buried Valve

Tae-Gang Kim, Young-Sang Choi, Hyun-Ik Son
KyungDong City Gas, Korea
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REo B f9AlE WA, F Fol FA fUsol WE ¥ BES AF
Hzo] YAH o o] WE YN FUZ 5 = A¢E AU

4718 2 BARES AAH] st B ATHAANAE A5 el T
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Development and application of Multi-converter for stable
supply of City Gas

Ki Soo, Kang, Do Won, Lee, Dong Seon, Lee*
Mirae‘N SeohaeEnergy, *GNC Technologies

2 °F

At FoA FFHOE TAVIAE AFET] HAAE TEEES A 2 A
dstr] S AgAdn sttt A 9AdTI= T FES TU3
oA etr] flste] ¥4 17V A Eo] 9lon, =AZE2A 48
E:l ;(].E}Hﬂlﬂ EA "9 AR o|HIEE 24A1ZF TUHEY Rt

T HA7E ALt 15sE ZAT: FFALE FEES ifc Jﬁioﬁ AL
u, Aujo]s 9 oHE AN A= MY ??5’3}04 ZA| o = AR
ojt}. olell FAE 7H 2 AnjoldE dodE B F 7|E AWEHE UA
st FE|SAAHE S Jidsideon Hg 2 &8st Aok HESAUAHEE F
ABAHBG, LTE)Y] WE s3AS FAAsdon, AIAHA7IE 31F 521 address
2 port ABE FHANA VM ES AAsIA A& AW o] e =S NAdE
Rtk ¢ e FUAAEY ToE APd #H Fede] AsiEe= Al
H| o] B3 ARAETS AA7H, NS d-NS Ao MHEeR
TEA] AS FHE, IHE H LS hdte 9TS & ZloE Y.

—_

mlo r$£ FIO

Abstract - In order to stably supply the city gas, regulating facilities are necessary
to control provided gas pressure. The city gas local pressure regulator monitors supply
pressure, shut-off valve, communication, and blackout events 24hours a day. Although
efforts are being made to build an advanced city gas supply system by applying the
latest technologies such as IoT and XR, in the event of a malfunction of the facility, in
the end, field personnel must be put in to take action. The multi-converter has improved
compatibility according to the communication environment and has been improved to
enable rapid on-site response. In addition, it is expected to play a role in securing the
safety of workers and reducing related costs by improving the inefficient on-site response
system at a time when the importance of occupational safety is emphasized.

Keywords: Regulator, Multi-Converter, Failure facility, Health and Safety, Efficiency

1) XR, VR(virtual reality) & AR(augmented reality) 7Hdd4 & S7&4

- 119 -



[ 2022 ]

Establishment of safety culture measurement system to improve
safety culture and prevent accidents

Hong Hee, Jeon
Haeyang Energy Co., Ltd.
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Abstract - Korea has the 12th largest economy in the world by gross

domestic product (GDP) and ranks among the advanced countries, but the
death rate from industrial accidents is still the Thighest among OECD
countries. Considering recent advanced cases and academic research results,
it is necessary to improve safety behavior of workers and reduce unsafe
behavior by creating a mature safety culture that is most effective in
preventing accidents.

Accordingly, in order to improve the safety culture within the workplace,
we participated in the ’research on measures to create a safe climate for the
chemical industry” as a pilot site to develop measurement tools and
implementation models to create a safe climate, and the company’s safety
culture estimating system together with research institute ‘A’, a research
participant. was  developed, and improvement tasks were derived through
safety  culture  surveys and  interviews, and the safety culture = was
continuously improved.

Keywords: safety behavior, safety culture, safety culture level measurement
system
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Development of Operation Control System for Failure Diagnosis
of CNG Station

Gap-Yong Son, Chang-Min Son, Hyun-Ik Son
KyungDong City Gas, Korea
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A Study on the Improvement of Safety of Measuring Instrument
Structure and Performance by Expansion of Gas AMI

Min Gi, Kim, Eun Il, Choi

Formally known as Jungbu citygas, JB Corp
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Abstract - Currently, some urban gas companies are conducting their own
gas AMI meters verification work, along with the gas AMI meters verification
work under the supervision of the government. There are many positive
factors such as remote meter reading and ensuring wuser gas safety through
AMI meter, but on the other hand, there are also many problems such as
battery discharge, expensive price, and decreased reliability of remote meter
reading data. Among the various problems, this study sought various
structural improvements for safe settlement of gas AMI meters through the
current state and structural changes of gas AMI meters, which pose a risk of
serious  disasters such as fire and explosion due to structural safety
problems.

Keywords: AMI(Advanced Metering Infrastructure), structural improvements
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A Study on the Current Status and Implications
of Hydrogen Supply Plans Using Natural Gas Infrastructure

Yujin Bang, Soo-Jin Lee, Hee-Yung Chung,
Korea City Gas Association
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Abstract - Countries around the world are pursuing various policies towards

catbon neutrality. Hydrogen is emerging as an alternative to advancing
catbon neutrality, and the most cost-effective way to supply a large amount
of hydrogen is through piping. Developed countries in the gas industry such
as EU, are promoting measures to mix hydrogen into existing natural gas
infrastructure or to supply hydrogen in large quantities through
hydrogen-only  pipelines. The EU’s 2040 Hydrogen back bone is a
representative example, and Leeds City, England, is in the process of the
world’s first hydrogen city project to supply the entire city with hydrogen.
Korea has a 5,000km national pipeline network (NTS). In addition, it has a
local pipeline network of 50,000km and has 20 million customers. Therefore,
this thesis aims to study the hydrogen supply project using natural gas
infrastructure and to find implications such as ways to apply it to Korea.

Keywords: carbon neutrality, hydrogen, natural gas infrastructure, hydrogen
mixing, etc.
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Methodology Study of Methane Fugitive Emission Factor
Development in City Gas Distribution Sector

Byoung-moo Min*, Young Gu Park*, Bo Sik Kim**, Bum Soo Kim**
*Enertopia,Co.Ltd., **Korea City Gas Association
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Abstract - Since the UNFCCC, was adopted in 1992, and efforts to reduce
greenhouse  gas  emissions in  developed countries have been  promoted
through the adoption of the Kyoto Protocol as a means of implementation at
1997. However, the Paris Agreement was adopted in 2015, to achieve more
effective and clear reduction targets. In  particular, the Global Methane
Pledge was agreed in 2021, the goal is to reduce methane emissions by 30%
compared to the 2020 level by 2030. In this study, the characteristics of
methane fugitive emission in the domestic city gas distribution sector were
analyzed, and a methodology for developing fugitive emission factors taking
these characteristics into account was prepared and presented.

Keywords:  Methane, Fugitive Emission, Emission Factor, City gas, Gas
distribution
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Contactless Self Safety Inspection Solution of City Gas

Oh Jin Taek , Kim Do Koon
Mobile Entropy Co., Ltd.
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Abstract - The City Gas safety insepction rate decrement is result of the various
reasons which are refusal to visit safety inspection due to the COVID-19 virus, an
increase of households absentees and a lack of safety inspectors. Regarding City Gas
safety inspections, which are mandatory twice a year, contactless self safety inspection
services are promoted to meet the social demands of contactless services and increase the
realistic safety inspection rate. Interactive Safety Service is a contactless self safety
inspection service in which city gas useres receive Kakaotalk messages and conduct self
safety inspections, and the results are checked by city gas safety officers and determined
to be suitable or unsuitable. Through Interactive Safety Service City Gas companies can
expect to increase the safety inspection rate, reduce costs, and reduce the heavy work of
safety inspectors.
Keywords: Interative Safety Service, Self Safety Inspection Contactless, Gas Safety
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Through overseas cases
A study on the effect of hydrogen mixing on gas facilities

Doo Kang, Her, Jung, Hur, Dong Young, Kim
Korea City Gas Association
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Abstract - Hydrogen is a key means to achieve carbon neutrality, and IRENA
predicts that hydrogen will account for 129 of the world’s energy in 2050.
Accordingly, various projects to create a hydrogen ecosystem, such as hydrogen
production, transportation, and utilization, are being promoted in countries around
the world.

As an option that can be used in the midterm, it is a hydrogen mixing method
that mixes a certain percentage of hydrogen into natural gas. Many studies are
under proceeding to analyze the impact.

Also in Korea, the hydrogen mixing verification plan is included in the 1st
Hydrogen Economy Implementation Basic Plan (21.11) as a part of the hydrogen
infrastructure construction, and the government project for city gas mixing
verification will be promoted from next year.

Therefore, by studying the effect of hydrogen mixing on natural gas equipment
through previous overseas studies, it is intended to help promote the hydrogen
mixing demonstration project in Korea.

Keywords: Hydrogen, Natural gas-Hydrogen mixing, Carbon neutral
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Consideration of City Gas Medium Pressure(40kPa) Supply Method
Seung Hwan, Choi - Sung Woo,Kim
Yesco Co., Ltd
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Abstract - The city gas supply pressure is supplied to consumers within the
pressure range stipulated in Article 2 (definition) of the City Gas Business
Law Enforcement Regulations, In order to supply gas efficiently and stably,
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City Gas CO. supplies gas by selecting an appropriate supply pressure in
consideration of the gas usage of consumers and the current state of
combustors.

In the early stages of the city gas business, the expansion of city gas
supply is emphasized. For areas where it is difficult to supply with a low
pressure (2.3kPa) supply method (dense building areas, central heating
apartment areas, etc.), By supplying gas of the medium pressure (40kPa) supply
method, more efficient gas supply is possible, and this has been continued
until now.

However, now that the city gas supply 1s stagnant, the energy policy is
changing, and the demand for medium pressure is decreasing due to changes in
the facilities and uses of consumers, the importance of safety management 1is
gradually increasing, and the medium pressure supply method should be reviewed
not in terms of supply expansion but in terms of safety management .

The medium pressure is about 20 times higher than the low pressure, and when
gas leaks due to damage to the gas piping or abnormal supply equipment, the
risk is relatively high, prompt initial action is not possible, the damage may
spread like the range of gas supply interruption is expanded.

Therefore, it 1s necessary to review the current situation of demand for
medium pressure (40kPa) supply areas and consider about switching to safer
pressure. As a result, It will be necessary to gradually switch to a low
pressure (2.3kPa) supply method.

[(JImplementation of supply pressure conversion in the Yesco area
Low-pressure conversion work around 1-44 Hannam-dong, Seoul (171 households)
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Study on the plan to reduce the EVENT of the Gas Regulator

Kang-ok Yun, Tae-jun Eom, Ki-beom Kim, Yong-woo Lee

Formally known as Jungbu citygas, JB Corp
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Abstract - The Gas Regulator EVENT is a signal sent by the Remote Terminal
Unit(RTU) installed in each local gas regulator (hereinafter referred to as “regulator”),
and is an abnormal alarm that can be intuitively checked in our client server. This is an
important data that enables immediate dispatch order and initial action in the situation
room when a regolator abnormality occurs, and can analyze the cause of the regulator
abnormality. Looking at the trend of EVENT data for regulator over the past three years,
there is a clear trend of increasing unchecked EVENT data. The increase in non-checking
event (actual abnormality or noise event) may mean that firstly, mechanical or pressure
abnormality occurs in the actual regulator, and secondly, there is no abnormality in the
actual regulator, but communication error occurred in the RTU, reset. EVENT Data may
be formed as if an abnormality occurred in the static voltage due to an error, sensor
error, power failure (instantaneous power failure), etc. Among them, this study analyzed
the recently generated unchecked EVENT data to identify critical noise events among
RTU errors, which are noise events, and reviewed ways to increase the reliability of
Regulator EVENTs by reducing them.

Keywords: Regulator, RTU, Unchecked EVENT Data, Noise EVENT
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SMART safety management based on GIS spatial data linkage
Sungwoo Ma

Yesco Co., Ltd.
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Abstract — Government 3.0 refers to the government's attempt to solve public

problems using the latest technologies. Representative technologies used for
this include big data, cloud computing, social network, GPS, and geographic
information system (GIS), and they are currently spreading very rapidly.
Ultimately, the key to the success of these policies 1s to recognize and
utilize the importance of data.

As a result of the government's progressive policy change as described
above, the nation's latest public data is being opened and provided to the
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private sector, and various attempts are being made to revitalize it.

In this regard, we intend to activate some examples of linking GIS data and
public data for the management of underground facilities through
presentations. We will introduce examples of improving the accuracy of GIS
topographic data used by the company as well as improving the accuracy of gas
facilities through the development of a digital topographic map provided by
the government. introduced, and would like to help with space data-based
safety management .

In addition, we intend to contribute to the development of improved city gas
safety management work by sharing the effects that can be obtained through the
use of future public data based on spatial data.
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A Study on Application of Organic Rankine Cycle with Direct
Heat Exchange from NG Exhaust Gas

Dong-Chun Kim
Yeongnam energy service
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A Study on the Prediction of Citygas Explosion Damage through
the Analysis of Accident Results

An Jungsik, Kim Jihye, Yu Jihoon, Kim Jongkyung, Kang Subi, Cho Donghyun
JB Corporation
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Abstract - Recently, the biggest topic in the industry is the area of industrial safety and
health management. Since citygas is flammable gas and has a high risk of fire and
explosion, much effort is required to prevent serious industrial and citizenry disasters. As
part of urban gas safety management, this study attempted to quantitatively predict the
scope and degree of damage in the event of an explosion accident caused by citygas
leakage through the analysis of accident results. As a result, there was a difference in
the accident result value according to various leakage conditions such as pressure and
weather conditions. Through this study, a scenario of explosion due to citygas leakage
will be prepared when performing citygas safety management work and used to prepare
more effective accident prevention and emergency action plans.

Keywords : citygas, CA, vapor cloud explosion, jet fire, TNO multi-energy method
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A3 BEMo o]8£3 Z=Z 732 Phast
& ol&3t. EAVIE FEuldEe
Polyet hyleneS.2 IEH Zfoln F
TEES A4 FFEEd AL 5 kP,
=9} 0.8 MPa, 1¢¢S 3 MPaZ W&
AR 3 kmE 7HASET o, At
o] 79 Phast TR 1% HA HAHX
5 kPa® A& AT
KOSHA GUIDE®] w&l tiqte] Aluye
29 A FFAGA HA 1d H
T 7I3ABE TSR o™ HotY A
Ugjeol A$ Table 19 7|4xHdog
7Hgstat. FEAEL EAAYe=
UREEgA 2E 12 m, =}AH
20 m, =FAEE 15 mEZ ZAU|=E
=2 F W3l o3 HiTuE T T E
o] WAt FEAHEATEL 600 s 9
1,200 s& 7}z 7} A3 T3]

Table 1. Assumption data for Breach Scenario

Defined Data Worst Scenario Alternative Scenario
Wind Speed(m/s) 1.5 3
Pasquill Stability F D
Atmospheric
Temperature(degC) 40 1254
Relative Humidity(%) 50 75.58
Time varing releases(s) 600 1,200
Operating temperature(degC) 20
Operating Pressure(kPa) 5/ 200 / 3,000
Release Hole(A) 300 / 300 / 500
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A5 kPa)¥d 7A$ 7286 m, (0.8
MPa)¥ 7% 23244 m, 133 MPa)
9 AL 62036 m=E 27 2EZFH QT
=3 gty AUl dME FEEE
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(a) Operating Pressure 5 kPa
(alternative Scenario)

(c) Operating Pressure 0.8 MPa

(alternative Scenario)

(b) Operating Pressure 5 kPa
(worst Scenario)

uuuuuuuuuuuuuuu £

(d) Operating Pressure 0.8 MPa
(worst Scenario)
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\ \\_’/ 2/ s
(e) Operating Pressure 3 MPa (f) Operating Pressure 3 MPa
(alternative Scenario) (worst Scenario)
7 kPa — — -7 kPa(Effect Zone) 21 kPa — — - 21 kPa(Effect Zone)
Fig. 1. The maxtimum distance at overpressure for VCE explosion effect according to

worst and alternative scenario

(a) Operating Pressure 5 kPa (d) Operating Pressure 0.8 MPa
B (alternative chtpa}'io) _(worst Scenari‘o
i
i
» //’/
(c) Operating Pressure 0.8 MPa (f) Operating Pressure 3 MPa
(alternative Scenario) (worst Scenario)
—4 - 12.5 kW/m?(Effect — 125 - 12.5 kW/m?(Effect — 375 - 37.5 kW/m?(Effect
KW/m? Zone) KW/m? Zone) KkW/m? Zone)

Fig. 2. The maxtimum distance at radiation intensity for jet fire effect according to

worst and alternative scenario
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A study on the current status of Japanese gas industry’s entry into
the electric power market and its growth strategy
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Abstract - Since Japan’s total liberalization of the energy market, cross-industry
and participation of various new operators have been activated in the electric power
and gas market, and as a result, the market share of new operators is continuously
increasing. In particular, the number of registered retail electricity business operators
in the power market, which is relatively free to enter, is steadily increasing, and
various types of new power business business models are emerging.

Meanwhile, the Japanese government improved the power supply system by
opening a supply-demand adjustment market in 2021 to ensure a stable power supply
after the full opening of the power market. Accordingly, VPP and related businesses
are expected to be activated. We are reviewing a demonstration project to advance
into the market.

In this paper, after the total liberalization of the Japanese energy market, the
current state of entry into the electric power market of existing gas operators is
examined, and the business model promoted in the electric power market is studied to
study the growth strategies of domestic gas operators when the domestic energy market is opened in the
future.

Key words : Japan’s energy industry, electricity, citygas, energy liberalization, etc.
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A Study on Data Preprocessing Techniques of Geophysical
Logging for Developing a Data-Driven Permeability Prediction
Model

Minsoo Kim, Yubin An, Jaeyun Kim, Dongkwon Han, Sunil Kwon
Department of Energy and Mineral Resources Engineering, Dong-A University

8 oF

FAREE At FA9 fFeAde 2Fste 7 S 2403 e AAP(F
A 2 AAY Bkl AHRHER A AT AFo] A 5l oolitEea
ATAZ EokollA wig- T8ttt Bl FEHoE A&, ddS, A
Y S WHe T8l AEsA do R4S AHAFol =AW FHASE Ao &
B FUAT #e dAlstrds FE7E vk ahEAES FojEAe] Hiel H
W2 Ao BA=E ST  Ax A= =A%, AFS ol €8] &
duj7kA] 2Ad-e T ok st FAA A7 3

AT S AT =4S d&5F R A4 AFY 4, 97 543 AF
FEiol B3 ARE 5T A, HE e A8E F e AT e
2 dolEE AEstr] wEel AF A Aol 79 dFos sPdn. nHA =

Ir

945 ABERE ERET HESHE AL WP e Aotk T B
FIEL BEHL o8 BN FHEE Adste A

T AREREH BEHE T =
EAQ 7IHe AFGEA FAS BoFa glo] o] FEstuA - oA o
AHYPL 435 dolE ke B4 Ay}t thFsiAl o] oA 1 gt

tolg &

EAAA A HolH AAEs dF 2de dedd AFAN FFE 77
&o dolg E4o ©A F 80% Ao AzHE FAstE wAlot. dubzio=w
tole AA g+ dlole AHA, ASX A, oldAAe, &4 Wy Hge &A=
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B AFo|A= syt Alberta F Charlie Lake A1&9 &A= HiolHE #J&
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mgt HolHE Rl AFS FAE 359 H5S =9l 2

N BE AFe A B4, BYAE AR 5o U@ HolH BN 59 ¥, B
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AR o] mEL 21EE ARCYEFAN] AP0 A
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Effect on the Enhanced Oil Recovery of Nano-Smart Water in a
Carbonate Reser voir

Seonghak Cho, Chayoung Song, Ingu Kang, Jeonghwan Lee*
Dept. of Energy and Resources Engineering, Chonnam National University

2 9%

2 AFdAE slFE VIWe R gt H9 ?‘zx ]%(potential determining ion,
PD]) 55 A3 ~ntEQHS Y fAY oY Fxlo #F A=A BRE
Al Yx-2rtESE FAE FA8stRoeH, 1 A5 J§7]'°1'°ﬂ‘:]' HA, dA
Aol EARMEAEES 1A,  AlHAH(interfacial tens1on IFD3 $&%
(wettability) & A3 Oi&ﬁ M _gA-2d 7+ W §1r6¥7<4 ENQS BAMsET
PPA RO 2, FofiE(core flooding) P& s 2 T%’é 3 ¥ (enhanced
oil recovery, EOR)S.Z QI3+ F7}Z<Q 2 3453 a35 4390

BEAaobdA #rE A9, g7 s dA = 05 ~ 3.0 wt%oﬂf\‘] Y- ~nlES]
Bl B4kt A e dHsdY. IFT 24 4%, d=7F d4asta Yyedate] %57}
Vel wet FT7F asts Aol yehgon, dx9 7HAas ydAe &
Z7he 29 A54Eel FHHY FFL v1A AoT BUHD F8E F3 ﬁJ+
Ux-2utELHE 9F 443 ~ 103.3°Y HEFZ4S ®sAIFHoH, 53 so4zf—n' PDI
Z2HE T Ay, F/HEA 4= M 245 YeER AT

Foifts AF FHS 93 x4 ﬂf”—% EA Ay AxZ 7bteg Al kR A

l

d Aolxs AAskAed, 7 Aol Z S 9(case 1), MSl(case 2), KS3(case
oltt. A3 A, Al 74A Aol EFr =& (waterflooding) ol A1 HFZ Q1 W ¢
o dFa= 20 ~ 30%9 Yol IFHYUTE o]F EOR W HE YIAE =9

(post-waterflooding) Al case 1olX<= 2 3FFEo] o 114%2 AZR3H o,
case 29} case 39 AF, LY IFEL A7 294, 369%= AHEEF AT wElA A
AFE FHste ARG 5 7R Y-2ntELE FY A, 2 3g&o] oF
2.6 ~ 328 FHFE= AL FASAT B AFoA AL S5 7N Y- AntE
HEE BAES AFTAA 2R 51%‘ S¢S FHeE 89 F S o=
71t
FARDAR

B AFE oY A 7 <H7FAKETEP)S] AYE wol £33 A7 FAJUth
(No. 20212010200010). =3 E A= 20289% AF@SH) AYo=z b=
AT AP ol F3H 7] 2 ATAFY Y (NRF-2020R 111A3060663).
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Joseph Iranzil, £8I2H, &X|Z2
FAsta AR A A st aH, FFsta AL e 552
A Study to Evaluate Nodal Analysis Application into Electrical
Submersible Pump (ESP) Operations Monitoring

Joseph Iranzil, Hanam Sonl, Jihoon Wang 2
Department of Energy Resources Engineering, Pukyong National University 1
Department of Energy Resources and Environmental Engineering, Hanyang
University 2

Abstract

Electrical Submersible Pump (ESP) is a competent and efficient AL to lift the moderate and high
volume of liquid from the well. It has been used in the horizontal well shown tremendous
efficiency. However, the ESP is not productive when gas are present in the produced oil.
Unfortunately, gas production are the major problem identified in the oil produced from the
horizontal well. The ESP operation in the presence of gas may arise the problem related to the gas
locking and leading to the ESP premature failure. The best way of the ESP operation monitoring is
to delineate the effects of the mentioned problem on the ESP performance and predict the onset of
the abnormality. This study presents the approach of ESP abnormal prediction using nodal analysis
technic when the gas lock. To evaluate the gas effect on the ESP performance, the homogenous
model was used to calculate the pump differential pressure at the increased gas volume fraction.
Using the calculated differential pressure, nodal analysis was performed at the both intake and
discharge point to evaluate the pump intake pressure and pump discharge pressure variation. The
observed PIP and Pd were compared against the normal operating range to delineate the variation
of the ESP operation according to the GVF increases. The three-phase of the ESP operation was
idintified including the normal operating phase, abnormal operation phase, and shut-down condition
phase. The PIP and Pd corresponding to that identified phase was estimated which is the onset
transition from one phase to another. The result found agrees with other surging correlation models
like Romero, Dunbar, and Turpin and agrees with field case studies.
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Failure analysis using Machine Learning obtained
from ESP experimental approach

Youngsoo Song, Sungjun Jun, Jihoon Wang
Hanyang University, Department of Earth Resources and Environmental
Engineering
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Experimental investigation of nanoparticle effect for hybrid low
salinity water flooding in a carbonate reservoir

Sunlee Han', Sacchetti Florian Andrea? Youngsoo Lee*

Doctoral student, Mineral Resource and Energy Engineering, Jeonbuk National
University!, Master’s Student, Mineral Resource and Energy Engineering,
Jeonbuk National University’, "Professor, Mineral Resource and Energy

Engineering, Jeonbuk National University’
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ZI9k dFeues A9 charge screening FFOE BMAUGY ASAHES
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Formation Uplift Analysis During Geological CO, Storage
Using Gaussian Pressure Transient Method

Sungjun Jun, Youngsoo Song, Kyuhyun Kim, Jihoon Wang
Department of Earth Resources and Environmental Engineering, Hanyang
University

= U5 CO, AFAHAe] "4 ot}
g ASe 3y 2 Wy 2 EAE
oF7]18}7] W&ol <t < 93l A9 A (geomechanical) 40|
sTHEL 7E AFE , @ A8 T FJFHA Ao, AsH
T84 oAFe IS PIAE AR §7] & Hste] vid A= v I Ao
o 2 dAFdAE A H(@nalytical) 7IHOE AFZT Y EXY E=Fo| 7t
Gaussian pressure transient(GPT) 7|H& &3t CO, FY Ao AHE A=
T R} A AT §71HE ASAT 1A, A 7Y A4 gls 9
8 ¥AE In Salah D=9 AX §7] FHHUI A4S vwsdt 1 Ax, A
e I 11ME, 20€, 330 FY Al 102 mm, 150 mm, 144 mmo|™
GPTE 53l Al4td dEAE 33719 &< AW 142 mm=E YERY 14 %9 24
oJUE AT §71E AMT F ASS ¢ F AAT B JHE E8eo 2 B
A ANA FAY 14 MPad] ZHSZ COE FY A 12442 & HU 244 mme §
717} e Aoz gAEHAY. §715 $3A7)7] A BFog2 FAY 5 MPa
o ZRAE FUF AA A, BY 71 B¢ Hd 7] #el 185 mmE JERY §
717 242 % $stES FRIstAT. wElA, A co, Y A JoiA GPTY
AgAe AT 4 A

A% ARG E3AEE) 9 Adez dextdNdgse] (Y

S whol F=alE 9] (2021060002, H]A 90T =)

FuEA

[11 Weijermars, R., Production rate of multi-fractured wells modeled with
Gaussian  pressure transients, Journal of Petroleum Science and Engineering,
210, 110027, (2022)

[2] Rinaldi, A. P., & Rutqvist, J., Modeling of deep fracture zone opening and
transient ground surface uplifi at KB-502 COZ2 injection well, In Salah, Algeria,
International Journal of Greenhouse Gas Control, 12, 155-167, (2013)
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A Study for Failure Examples Including with Steering System in a

Car

I1 Kwon Lee - Chang Hoo Kook - Jeong Ho Lee - Sung Hoon Ham - JiHyun Kim
- Jaegang Lee + SeungMin Han - WooChan Hwang - DaeCheon
Jang - ChungSang You

Department of Automotive Engineering, Daelim University College,

1. N8

AsaE E2E SdHEA FEE uHE 238 Folof sta, oju] =EHE
ojetetx] il T F ULE Aloja Folof gt o]l HA o nhEojil A
sako] AFA 7 A (Steering  system)o]th o] #H 3 ZIFXE= Z7|dE
A3t mydolgti= 719} 7)ol wrE el o d 7| A4 e WAooz 2 o]
5 S g ¢retsta Wegk AlolE 9 Hrate A8 344 1 o

° s

(fluid pressure)S ©o]&3to] Zdel= 42 24X (Hydraulic steering systm)
7F sy a8z olyd 2E¢AX = HAAA A 2 X (Electronic  power
system SEPS), M7IEHRE FEste AR AE&Ha vk weka [4A7 A
A5 AT W olH 3 XA Y o] Feg A7} o] Folxof sta a1l
WA E ALY &FA] gholof gkt
o] =i Z}%X}l ZFgA ] FHE Al =de] YFAARFolY ZAH, A7

% LAt oo ek A B AT

N
P
09'.1
>-'|'|

& Xl (Steering system)2 IR

ZH oy AX e &dA7E A 24t ~Fo]d & (Steering wheel), 2=l o] &

o] 314G ~Eolg 7]ojo] AL ~E]o]y AFELE(Steering shaft)$} <Q1E 1]
Z E (Intermediate shaft), 2E]o8 7] (Steering gear)® TF+A %o Slth
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1. Hyundai, Kia Motor Company,“ Automotive Construction”, 2010
2. Myungyoon Kim and Myungho Bae., etc, “New Auto Chassis”, golden Bell,

2005
3. Lee, I K, et al., “Fault diagnosis of Automotive”, Sunhak, (2003)
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A Study on Validity Review of Domestic Total Emissions
Calculation Methods

Woo-Seok Ha®, Chang-Eon Lee’, Hyun-Seok Cho™
Mechanical Engineering, Inha Univ."
KIURI Center for Hydrogen Based Next Generation Mechanical System, Inha
Univ."™
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The Commercialization Development and Suppling effect of
Tripple Absorption Chiller&Heater

(Sung Min Woo), Su Yong Lee’, Kyeong Won Byun™
R&D Center of samjungtech Co. Ltd
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A Study on the Risk Analysis of Open Type Gas Hot Water Heaters
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Symptom knowledge inference, automatic translation and
voice recognition—based multilingual interactive Al for
chemical handling and initial response information
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“Department of Chemical Engineering, Myongji University
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Process Analysis and Simulation for system of Liquid Air
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A Study on the Effectiveness of Ammonia
TPRD(Thermally-Activated Pressure Relief Device)
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Institute of Gas Safety, Korea Gas Safety Corporation
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Development of digital transformation-based
[-OTS(Immersive - Operator Training Simulator)

Jun Seo Lee, , Eun Hui Jang, Myong Hwan Moon, Byung Chol Ma
Department of Chemical Engineering, Cheonnam National University
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A Study on the Selection Criteria for Accident Investigation through
Statistical Analysis of Chemical Accidents

Choonhwa Park, Gnu Nam, Byunghoon Kim, Seunryul Hwang
National Institute of Chemical Safety
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Development of a Tool for Dimensioning Explosion Load
Distribution and QRA over a Plant

Sung-Hoon Kim, Boohyung Bang’, Hongmin Kim""
Nereid Safety Consulting, "Gyeonggi University of Science And Technology,
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Risk Assessment of Cryogenic Process for Xe/Kr Production
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A Study on Explosion Cause Analysis by Aluminium Phosphide
and Their Countermeasure

Gnu Nam, Choonhwa Park, Byunghoon Kim, Seunryul Hwang
National Institute of Chemical Safety
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Recovery Characteristics of Volatile Organic Compounds
According to the Scrubbing Methods

Jeon Donghwan, Jung Seokwoo, Min Hungki, Park Hoonmin’, Yoon Dalhwan”
Institute for Advanced Engineering, Emsolution Co.,Ltd, Semyung University"
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Investigation Case of Cause of a VCE Accident using FLACS
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Analysis of Explosion Effect by Explosion Simulation
Methodology in LNG Terminal
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Department of Environmental Engineering, Ajou University,
“Department of Environmental and Safety Engineering, Ajou University,
“Department of Science and Technology, Gyeonggi University
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A Study on Safety about underground storage facilities at
complex charging station using CFD Program

Kwan-woo Lee, Chan-Kyu Kang, Byoung-jik Park, Sang Hyun Kim
Department of Safety Engineering, Hankyong national univercity*,
Department of Smart Safety Systems, Dongyang University**
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Study on Process Modeling of SOFC Cogeneration System with 0.3
ton/d-Class Gasification Experiment based on Agricultural By-products
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Cool-down Analysis of Pipe for Liquid Hydrogen Transportation

Changryeol Lee, Jeongyeon Shim, Jungho Lee

AbleMAX Co.,Ltd
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The ALA ERE HjEste AU Ao, Z1AU AA FElE A Ao] 7Mest
ot olgld FAE A&FHOE E83] HslMe AR 2 FFol F8s JAF
A5 A3}EH 7 A 4ol vis] Fu7b 800u] ZHAste] AR W FE o] Z713
o= Aol AT HA| e E AFES7] siAE -253° 9 @2 2EE fFAs) ok
stoh= @do] ok wjlde T3l dAFAE oS HF HA-E Cool downo] o] F
ol Zof it B =RoxE A8 A AZEYo|el Thermal DesktopS AH&3te] &
Az W& Cool down AIZHS A4bstAow, AAHALE AFES A Ao} v

Wikl L2IAL PZSHGT ol MPOE AAF ol%E 9% WHe Cool
down A7He =31 3, A3 Cool down AAE FYsteel 288 & Slok

Abstract -  Hydrogen is «clean energy that exhausts only water during
combustion, and can be stored in the form of gas or liquid. Storage and
transportation are important in order to efficiently utilize such hydrogen.
Liquefaction of gaseous hydrogen give the advantage of 1/800 times in
volume, increasing storage and transportation efficiency, but it has the
disadvantage of maintaining a low temperature of -253° to be wused in liquid
state. When transporting liquid hydrogen through a pipe, an appropriate cool
down mush be performed. In this paper, the cooling down time according to
operating  conditions was calculated using Thermal Desktop, a commercial
analysis software, and the program was verified by comparing it with the
experimental result wusing liquid nitrogen. Based on this, the cooling down
time of the pipe for liquid hydrogen transport was predicted and it can be
used to establish an appropriate cool down procedure.

Key words : Cryogenic fluid, Transportation, Liquefied Hydrogen, Hydrogen,
Nitrogen, Liquid, LH,, LN;, Cool down
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Risk evaluation and management for natural gas/hydrogen
pipeline transportation

Jeong-Hoon Sa
Department of Chemical Engineering (BK21 FOUR), Dong-A University
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Structure and Fatigue Analysis
of Flow Control Valve (FCV) for hydrogen Station

Inho Choi, Jae Hyung Kim", Kyung Hyun Chung’, Joohye Choi’, Hansang Kim"
Graduate School of Gachon Univ., "School of Mechanical Engineering Gachon
Univ.,, 1342, Seongnam-daero, Sujeong-gu, Seongnam-si, Gyeonggi-do,
Republic of Korea
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RE ZURE B 7 2 e AN RE F FPAclune ATE
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) + AAY AF div ARREFS FRAIIZT S
EASR, &9 HAT wre ¥ LAY B4 WA AHA AT A&
TZ4 ZZ T ABAQUSE &85t FAd o8] wHAysh ut
T2AA FAAFE 9ot ATk B A= KSHA wEl ¥yt dEYdy E7E
g5 de FHE 7Sk 1050bare]  StE o2 YtAE  sid e AT
Azel 42 T4 IFe 7 Wol = F9<Q Replace Seal, Sealing

t FHAdl 73 STS316L¥ PTFE © 2 Ao 3tom, o] 9 AZE STS660,
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e o do AFEE ARG HAS FAF AR FEEA] WEY
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The Impact of ESG on Firm Value

Hyungsang Song
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Forecasting long-term city gas demand using bottom up
approach

Sungro Lee

Research Institute of Economics and Management in Korea Gas Corporation
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Negative emission technology for hydrogen generation

Donghoon Shin'
School of Mechanical Engineering, Kookmin Univ.

8 o

Biomass is the only renewable energy resource that absorbs greenhouse
gases. Biochar is an appropriate way to store greenhouse gases in the form
of fixed carbon, and biomass is its raw material. Forest resources are the
most important sinks of greenhouse gases and produce the most abundant
biomass resources. In Korea, forest protection policies have been in progress
for a long time, and forest aging is in progress. As a result, the greenhouse
gas absorption rate of forests is expected to gradually decrease, and a
change in forest policy is necessary to increase the greenhouse  gas
absorption rate.

The process of pyrolyzing biomass to convert it into biochar has been
practiced for as long as human history. However, the traditional method is
not eco-friendly because its efficiency is low and it emits a lot of pollutants.
Now, it is mnecessary to increase the efficiency and eco-friendliness of the
biomass pyrolysis furnace, and to increase the added value of the produced
biochar is also necessary for rapid social impact. The biochar oven using
flameless combustion has the advantage of producing high-quality = biochar
and syngas because the heating temperature is uniform at 950 degree
Celsius. Using wood pellets as the raw material, biochar yield rate is around
28%, and the producing syngas energy efficiency is 47%, which were
demonstrated with experimental results. Biochar BET reaches over 300m2/g
and its carbon content is over 92% due to nano carbon fibers being attached
to the biochar surface. The syngas composition is H2>45%, CO>35%,
CH4<3%, CO2<3%, at 950 degree Celsius of pyrolysis temperature, and its
calorific value 1is about 5000 kcal/kg. The laboratory scale is scalable with
25 kW of biomass supplied energy, and now a 200kW system is under
construction. Biochar applications as pollutant adsorption agents and concrete
strengthening agents are also included.
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Development of small hydrogen generators using natural gas
(10Nm®/h)
cheyun lim, beyungwook park, seungyong park, sangjin park
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A7t~ 945 ¢ d85=2 &&sta, 357 /ME3H WGS ¥& F PSAE &3
AR 25 Azt s 10Nmhg &8 FRFEd0o A g ulgol
#g Aoltt. 9zte] MAIE E8F FAFE4Y = HyG-10 V.1.0 (°]3F V.1.0),
ZRAboll Al RS ANAZIE E8% FAFFAHYE HyG-10 V2.0 (138 v.2.0) °]
g WYt V2.0 7€ FXERYE FA 5 99.99% o, F& 7%
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A7t A S ol 83 FaAFEH e F4ATH4L 9 AY 8 T4 283 1
Aeg WFoRE g AR FaAMEA o, I35 d8Qd HdAV2E 3571
NA3} WGS(Water Gas Shift) ®F-S 3 PSA(Pressure Swing Adsorption) “dA|&
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Astes ER7IHEH 2R, 4571, NE7], WGS, PSA, 7 5oz o]Fo3l

=

2. 0] &

2.1 #3571 WA7] w-g4

Steam  reforming (SR) reaction : CH4 + H20 < CO + 3H2
ey

Water-gas  shift (WGS) reaction : CO + H20 < CO2 + H2

@

3
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A Study on Safety Standard of Portable Fuel Cell
applied to Electric Excavator

JAE-UK CHOI, HONG-GYUN LIM, IN-ROK CHO, JUNG-WOON LEE'
Institute of Gas Safety R&D, Korea Gas Safety Corporation

2 ¢
Aol F2 ALEEE AMAVAE damEHo] F444 BE 2% AXTS
=1, vAMA], SOx, NOx & FMEZS o st Ao oo 137
Mol d3tow ASHAAE FF7|d Lot 247t~ 9 Fal=4d W&
ol E AUt &3 JyHEI It AdFHAE wiHIZRG dUAE =T}
ol w1, A8 FHAI] €53 W 199 FAVE dHH0E AET
= AAZ oldo] 7] wiEolt) AT ARHAE F2AU] ZZEEY )
3 @A AEaA EEdeds, A AAFHCR Z27]E o)lFd dAgH
|50] o}z AYEA & AAoltt FAVE IE, 7Y, ARIAH (L,
27) 5o d5dA kA QLA BEAse 2o A-AEE
Sk b V|E o] "esit B AFoAMe 7L olsd AsHA Y

v

o 24 &
o

W

3
0 &
o

i
2 A,
N
T3

o
2

-

i)
==
of
ol

AL

M2 B 3@ rQ ok 2 N Xy
O o rlo

N
M
filo
=
=
ol
N
do
:?L_'.
(L
2
Hl
=
o
M
%‘
N2
Q,
it
>
)
2
)
N
N
Mr ot
1

T [UIO
+
09(-:'
of

D
A

- 206 -



[ 2022 ]

Z[CHO|SFS2 200kge HIYAE T2A =T AILH I

+
’

2

dpey

]

R (o}

==

k2 ofy
E o
[0

’
/\
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Derivation of the safety codes
for Portable Fuel Cells for Unmanned Aerial Vehicle
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metA B AFoA = FAH 20 AFEE = kX E Q] TPRD(Thermally-activated

pressure relief device)ol| EH Sk kAR Aes Wriste ARE gt o w
2 AE BHES asta @

’“*Hii% TPRD= 7H&7 d5H7), 2&Fad 2 , 12
gAY, FEE 5 F A APoE AP B Od?oﬂﬁ% ‘}%@73 511 2E
) 2 ﬂﬂ#g/\]zﬂoﬂ & HE&S A A 37HA Aol tiete] Asistal &
2 Ade A% AAAES =28t gt
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)
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)
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A study on the Development of Hydrogen Compatibility
Accelerated Test Method for non-Metallic Materials

Jang Mun Seok, Jun Ho Byung, Lee Dong Hoon
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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T 243 2EfS So ARl e FaAVA - ARHASE S Fo=
st FaAAE AEsAvde Age BurIPoH, T By S Agol
0E FAFY ¢4 HAS 9 Jlediddd dd Ade = el A F2371A
Firoll WE FF A 7lE, AAFFAA U HAAL Ve g & 53 4
38 100%248e FXEE st ok AR AFA T JANA FHAY FES
Hsto] 70MPae] Ee ARFE F v AdFLAZA =S Aol FRFoEHN
HE NS dAES I 71 Be FES N st B2 oEeS A v

712 AN 7128 A5 AdagAzto] wig- Ar] wiEe] 547 JEo] Wy
I e FarIa FFEAZCAAE AAFE el ddE=2 A8stal 9l

B A7e s A9dBAN2"EE 2aRFe] JUHAS Ve dSAA
H-gS Azstr] fste] Z12AP)] HEE FRAFANE S By UHEd 231e

=

&8t ThEAER e N Axtel AFE s8] FF71d0l
AsFozA A BEVJEe] =43t dE A% Aol &8 A 3o
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Development of hydrogen bus large volume CHSS (Compressed
Hydrogen Storage System) rupture test performance evaluation facility
and development of safety chamber with convenience to retrieve
rupture fragment

Jun Ho Byung, Lee Dong Hoon, Jeong Chan Ho, Seo Min Hyung, Shim Hee
Joon, Yang Yun Young
Institute of Gas Safety R&D, Korea gas safety Corporation

2 oF

20153 S r| s ek(ae] @A, Paris Agreement)e IAER B4 7
(decarbonization)ol] thgt A1 & #4lo] nxHol wel st HokilA g =
st AAAA 2 FAH7E FAHET EuUEE MRS F8 I7FES ol
S38t7] #%F gk A F8A Aok 53], FF EoklAE B4 wjEo] A
A2 FAaHAEHAX A5 2HHydrogen Fuel Cell Vehicle)oll thst X5 - &7} o] F
AA L Ao, = HAFE= AF7tA A7V APHJAY T4 82 ¥ opg}
7%“4 I FHAA &0 AN Eu1 HUMEHE T4 W2 5 GEAk O

- E AFH o E At v AA ot

i AFdAE T4 &AL WA B 4ol(870mm—1850mm) % F3
(50L—175L)7} Hl‘?—V4°i 7k & T4 M2 WP 7I(CHSS, Compressed
hydrogen storage system)e] - 7} Aul& /st AS HIE=Z, FAZHOE F
&5 71€71 GTIR No13 #A8% s FEnFTHE IAREAE et
bl tigk &) HE 49 FIAF 7IES A vEEEta, ARl Aed A7

Ag o Hy

¥

o

o

59U I A5S 71 250MPa Hu =A F7HA1Z7) 500MPaz =502 A A5k
FF AdHe 4 &Y Fed FE +F 2ok 2a%t 871 AdE &8 The
g A B7E AEE st o W?&, TaM 2 5 d8ae CHSSE vlask Al
Aol Y= g7)0] Bads 5 BHRAS 9y 3= TYPE4 8712 59 A 79
A stdE 87) a7 E7] Foll widkshe BAE 7HA AL Slof A 287 &
A 99, e STt el wAlHel A EASAT. :LELTY_ 200MPa =<2
dd gHog I3 AN} o) FH, 53] ¥ FAF vkl 97 7]
A 42 A& skl AdF AT I 2AlE HAE ? Qe vt 5
Helde zte A ANE 3

=
HEg Jdss o
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Development of TPRD and Check valve test equipment according to
GTR No.13

Jeong Chan Ho, Lee Dong Hoon, Seo Min Hyung, Shim Hee Joon, Jun Ho
Byoung, Yang Yun Young
Institue of Gas Safety R&D, Korea Gas Safety Corporation
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TAZE A3t om AR E &8 7E MIE &Es| o]FoAa 9l
O O F &% AP ECkNA a2 B2 grjedEd AGE 71U & A
T Wtolth I E FaEEA ¢ iﬂ% T oo mdEHe Rgs F
2l Folal, o]e} FAlol kAol i /\16471 %Xﬂ BEsE F3 Foll Atk
FaA712 FA71E] GTR No.132 FulZlE3 Z3tE d oA FUldd=
GTR No.13°] #£3%sl= TPRD E A=W B Hrav|zp B3 AdA ol

2 AFolA = GTR No.139A #A8% dFF4AF A= 5 TPRDS} A=
B WFASAE A #Asl Ak, AE 7o BEste HrHERlE JNEst
Ak Sk

2 04?2 H MEE s B HlE 59 FaAEAE BEF S &8st 5

27712 kA S =Y FoE Jggn
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A Study on a Communication Scheme for Safety Evaluation of
Communications Fueling in Hydrogen Refueling Stations

Ha Gi Yeok, Shim Keun Seon, Shim Hee Joon, Lee Dong Hoon, Yang Yun
young
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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A Study on Design of Check Valve for Hydrogen Fueled Cell
Vehicle

Young Woo Kim, Woo Seok Jung, Dong Gun Lee, Hang Sun Lee,
Seong Joon Kim, Hyoun Soo Kim
DK-Lok Corporation

8 o

B dAFolA AdstaA st AFS T4 ARFA AEAe A5 A Al="&
HTV(High pressure Tank Valve)oll #4321 Zx119}8& Check ValvedUth 4 9=
AR AEal M AHEEE 21944 HIVE 700bar 59 19 45 AAsta
HE xdss AXNEN, FAFOEE S olt WH, wjxY WE, TPRD, A=W
H, &9 ¥H F gJd FFoE FAH dFUY. 247t: SUEE Y AT
28 A4, mARAR Ig AA A= wiE T Al o= AU A A
T et SbekaL Jow, AA A=) ARES 4F BAL T 1B AEA
o] EEg Fdista dsUt A 1SR A7AEAt F4& ARdA A
Az A RS A, & ARAA AFAe] ATE s 2001d SR
SRR fHEOZ 87]5 o] &3 350bar F o2 oFF AAsE AxHE HEE )
W AEU. ol F A7l A At AAES s FAAYUE =27] A 700bar <t
Hog F4£E5 @t AFste AlzE Ade] o] FolAa QUFUT ofH ATl
Me BAbell A st AR 4 Ad85HA AFAE Check Valveo| EAILGE
Tz g FEAHES B3 2A ASe APsAa, A 700barg Check valve
AAFE A G AP rrE APk, ALt AW 700barg Check valvee] 7]
445 2 AF dsel AdE E3des AE FAdstAFUTh =3 AFAEe] A
3 &% A 21 4 FHAEE B FAWE ol &3t AT EHEAAF

Yt

ARARSl 2 2 ATe 202295 AR TS AE AR A7 S A G A (A
M3 20006921)2] A& ol =3 AFAA YUY
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A study on design of TPRD for hydrogen storage vessel

Dong Gun Lee, Woo Seok Jung, Young Woo Kim, Hang Sun Lee,
Seong Joon Kim, Hyoun Soo Kim, ‘Kyoung Wan Lee
DK-Lok Corporation, "BLUE MARINE

8 ¢
H AR &Fel Y7 2AVI~ wES HUE £ola, F& 24AVtEE FF
X+ *Eé‘), AACCUS)3HA AAARQ wiEEo] 0Zero)’t H+= ©BATH Jide] #
ZHE 3 JAFUT EugtE HI RS 1209970 =717 olhbster Ao HiEES 0=
TEE %i%%e AdsAY F Fola, FHH P FdF T EE 5
sl gaAE BT @47 A 2AYE 43 sy ol el tig
gl A WY F st g 7ie E AUA A2ES i FAHOE
AN = Aom Fioe A7), oA 5 HAF AdUAZ WHEo] 7hed #vt
ofyet, Mgt 2] ti&TF A7IZE A&l rhssiH, Ay Th=A " AuxTE F
=3k AHFom o]Fo] Thed AAel sy B AFolA AAdstaar sk
TPRD(Temperature activated Pressure Relief Device)= F4AAEHA AF3-9

A7ZE7] 2 owi# gl Ao A shA A Al W Fe] by FTle] o7k &
B A E HOLX]EA]‘] A7 g A FHRAAUT. A FAAEHA AF A
AL 9 2%7+83 TPRDE Bulbtd EFEAS do] 257t ggrtd
Bulb7} WA 8 E siAste WAolH, o] Bulbe AF SFAZRE T 9
E3t3 5yt 53] Bulb type TPRDE EAZ = FULE A% ©r & dr &
Al, TPRD =¥ A Bulb €RIUE 232 A3 Ul ¢F o2 TPRDVF MAE &
A7y ALEH o2 WA AFUTE FAE oleld EAEES MAET] s w5
A2 FuseE A8 Metal Fuse type®] TPRDE 70W&stazl FUt}h  Metal
Fuse typed} 7] Bulb type2] =Fo]Z--2 Bulb U3l F5A29 FuseE TPRD U
Fo Azste 4 &% o]Ao] HW Fuse’l o} flojA F2& /Wst= W ol
2= AYYth  Metal Fuse type2] TPRD 7|toll whel 7]Eo A 2EF9
Asoly =Y A 3ol 93 dERIHE EAT ZAaAZ Aoz o gyt) o
H AFol A= Al A A TPRD AlFel dhsl 72314 9 fsaid o=z A7
AZFeta, ANAE AZes 53 4% H7E AYgsto 7E AFY Bs2de WS

sheA SlshnA T

ARALSY] E B AFE 2029 % A EAAAA R A ARG A 7 s EARL (A
W3 20006921)2] A Y& o} =33 ATIA YU
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A Study on Design of Regulator for 700bar on Hydrogen Station
control system

Woo Seok Jung, Young Woo Kim, Dong Gun Lee, Hang Sun Lee,
Seong Joon Kim, Hyoun Soo Kim
DK-Lok Corporation
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A% ws B oA Alaz A AT L9E BA, nAHA dAo A 24
NAE B4 AR Agol G2 FAF RABSI gdor FAHU 7F Pofol

2 w2 vz 0@ FAS A, 20509744 BAFPS AT Asun
Ba E A BE gBes AAYNUA AL FL7b Sojvkn gl
L SaE o8® oluX AHe AA LHEAL WME AYA eE FRUAY
2 24 7lx WE BAE SRR Ad ¥ 4 b AAYUT A 2y
£FRL Qe THo| REF HOE, AT ARANE Fi AL 7EAD
4 3 glon 204087k FY FaFHE 1L20044E TE gYUnh ol
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Investigation of Nano-fluid Mechanism for Efficiency
Improvement
of CO, Geological Storage

Chayoung Song, Seonghak Jo, Ingu Kang, Jeonghwan Lee*
Dept. of Energy and Resources Engineering, Chonnam National University

8 o

ATFdstz QT o) drF S AHFHUA 24V AS5e A% Hd

oj4tstetA EZ 3 9 A A (carbon capture and storage, CCS) 7]&°] Al

FEe LA Y 53] ojitgea ATAR A, AFEE FEe fd ddT
o

i X [o
e

Ao B AT/ AES T Ak ol heAE o83 e AsbAE A F
M FYPoEA olustead] FUNG AFEFS ANY & Je By oY §
HEee AT 5 AL JO2 JgEn B AFAE olasgs AF4Y &
$4E AT Y=AMA Fa MAUZES BANYT AAS) FYE Y=
FAE ol UBEAS W] Bolusas AVSHS WANZY & 9w, A
WY Za EHE A FYY FAE AT 5 Atk G4 AWsE gAY
B2 Y FL RS, FU FREE WRAA AFAF W) ol4ksteie] A
FEFE AT 53, A olasiga EAAA /A We AW &3

=3

=

(bubble breaking effect), A & H(shuttle effect), HAAW T ZEF(boundary
mixing effect)yS 53] FA W o)iErie] &3 &&S FAXFE JFTE 3o
wkEl A o]ibstErA A FAA BE

A -0) k3 Er A 2] WS B S
a5, 8388 SAHAY & 58 AS5E + I

A} A}
2 AdF= ol yUA 7 EH7FA(KETEP) S A Y-S ®rol F3s A7 AAUYYT
(No. 20212010200010). =3 H AF3E= 2029% AR (RSP AYoz 3=
AT AP ol FH 7] 2 ATAFY Y (NRF-2020R 111A3060663).
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Hydrogen property calculation using correlation equations proposed by
machine learning method

M&0l, gy s
AFwERsn HEAETINT
Department of Chemical and Biological Engineering, Korea National University
of Transportation

*b.h.park@ut.ac.kr
8 ¢
A AR LozMo Fos AT AREAN weFH F= o]&HY. F4 A
Foll =25 A= J%‘% TAA ZNA FLE e AR A2 F&3d
Nolth. MEHOE Fh Aol FAE FANY AT AF W AF B2
M-S gHEA FE A AN Yo I F4 FH S s V)
A Fael AU BARS 54 Aol Basy oF i UHT + Y= A

29 7dto] 7}53it.

= Oﬂﬁloﬂ/ﬂb 223. 15 K < T < 37315 K % 0.1 MPa < P < 100.1 MPa "%
< At Hi [EES 741 g AE8FoEA T3
? 91% S A Ales E}a«l HolEl & AM8-3t
HAHY WHoR Fedth WAL 7 EA 1‘41611 A=
& =l 2E 9 HAFsAoh WA Age 23t
jom el AEste] A S Hla FIeA T

AT+ A3 EH L«l TA T2 X3 g3 24 e AE=
0999042 A4tE AL, 52 WA e Ht Fets dFEE 03% FTe=
7 = AT

lm

el 2

=
A7 20229 A wFoistu A ds Wob -
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Analysis of Fourier transform infrared spectroscopy for surface
modification of SiO, nanoparticles

Hochang Jang, Hyeri Park

Division of Energy Engineering, Kangwon National University
"Department of Energy and Resources Engineering, Kangwon National

University

g2 7AW, ey F4% 2 xHAE 3
HIAIZ = glo] oy elA ZHA &85
3l 3 A8 AE7KSi0) H=dA
f& HIFgPE Fol” %*EH AHEElE GPTMS((3-Glycidoxypropyl)
= B4 ARE Axshy] Y8 &
8 e Sio,ol 0~2.0 mmollg«l GPTMSE B3t 70ColA 24417t =<k HE
SAFHT ol F HHH3 GPTMSE Al AsSH] flal dlgh&3 Eo] 4:1 BIEE 42 &
HMEE o]&3) 339 AF AAS ¥Estn AXsAT. Adxd AR dAEA
(elementary analysis, EA)= B3 A5 Wi&HFES BEFssta FlodHsz A
3" (Fourier transform infrared spectroscopy, FTIR)S ©]&3] FTIR X2HEH
S =E39Y. ©xo HFHlE GPTMSY £ xR wE Fridlen, 2
mmol/g ©]3te] FEAE o]EXH SR ALEE S0 FH FI HX <l 0.73
mmol/g WA ¥H&sh= AS IS T FTIR ~FEH 4 Ay, FANES
ﬂul—c‘f}b C-H A= AFo] 93 372,950 cm™)7} HA %E‘a 0.1 mmol/gol A]
FH gl=EA e, 0.5 mmol/g OV‘}«] ESoA Tz FErF FEEAA UERG
ot webA, 2.0 mmol/g ©l3te] FEAAE GPTMSS FH#F ®ste wa F3 v
ol HalHg oz F7eE Q"Jﬂ?&ﬁtﬂ, ol Bl 2EFY Y=fiA Ax7t 7ted
RAo=z 7=
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1 o

A} A
B ATE 20208 AF(RSHe Ader IdxdTATe] Ade dop 3
H 7 Z2ATFAY QU THN0.2020R1F1A1048182). 3 20219 % AR A EAA
1ol Adoz FAAAMEFEI 9] A LS Wol FaAHE AFFUThEl ol E Aol A

2 71 ATk BA ARA),

¥ Corresponding Author(} %= %), E-mail: hcjang@kangwon.ac kr
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Building a Prediction model for CO,-Water Solubility using Artificial
Intelligence

Jinju Han1', Youngsoo Lee1, Juhyun Kim?
! Jeonbuk National University, Department of Mineral Resources and Energy
Engineering
*Research Institute of Energy and Resources, Seoul National University

8 oF
247t~ AEE 3% COAFAA7]IE(CCS, Carbon  Capture  and
Sequestration) > CO,Z St A o7 AP -AZAT = U= AgHolw a7zl 1y
o2 dHA US COAFTARE sl AF diss, 172 F7t2=d, fF7k2=Ad

o
ol FYdE Co= T, 3, 83, %@‘ré‘“/“/l HAUS FEE AZ=HH, 2+ w7
‘4%011 ozt AeFE A Z e EAF AlZte] wef WEkstk
o] AFodAE AFAST7IHEE o8&t EFHTT) 141 CO, -&3l %=(Solubility) ¢
A FHA S COY Eol g 8slEw e Jtxsel Bls & &
7]. ]—1 o]ouq q];r;qo] Oﬂzﬂ:o]x}g‘— Qr: %}Eﬂ L:—(E q] o] o‘IT) ‘:o]
o|& Hy3ld] —,—6‘]}_/\]—‘2 E3) CO,-E9 J?-oH_,_Q} F&#EH HolgE Rl
Huo]~& FF F, o F UFE CCS % CO, EOR(Enhanced Oil
Recovery)©] Eﬁ SRl ’221]547“'«] L= dBAFALS Fade 2407719 HolHES
Aeste] A FRdE T HolHE A S
A5 A SFasY Rdo A4S %‘“o A17171 #al HolHE AA-(RE=
Mo, xF3}), oA AA, Bashstde. AA2E dHolHAY 80%E StEAE,
25%S @zx}i 20%E HZEARER o|&stes HA}As. EdL 4 MRE,
g, 29 9%, & W o247 dEARE #Hor, Co, &3ME T e YT B
29l hidden layer®t w¥ <, EA43IgtE, TleA 27, WA A, THEA A,
Sgoby A§ 5 =AY HHo wde FHILARYL.
H1Ase Yebd =de  input/hidden layerE2] EA3E5EZ ReLUZ} AFHEEH A
oW, COo,-E &£3l=9 AA @ d=F 3t 1 ZAAAFR-square)= 09755 7}
A E3 2dS o] 83 =S 833%9 AUHF LA} 1.51%0 HIEAFLA
2 v e o3 4%E HeL.

A
o] =2 20199 BFR (RSP AYoE dxdFAG 72ATFAE A D No.
2019R111A1A01058786)3 2021 = #H8l7|eAH RELAIRY Aoz ARENZIHI}
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Long term stability evaluation of primary reference gas mixtures
for liquid Hydrocarbon

Yunsung Jeong*, Chulho Lee*, Joungwan Lee*, Jeongmin Lee*, Baehyun Kil**,
TYongdoo Kim**
*Nanotechnology Institute, Korea Nano Gas
**Gas Metrology Group, Korea Research Institute of Standards and Science (KRISS)

82 9
A3} {7} 2~ (Liquefied Petroleum  Gas)& ®49F F49 FJFEZA A AES
A olyAd &stn, ZEZI(C3He)d FEH(CH) )2 FREAJIL A AlA A
o7 g B oduA Jt2E ARHI Jv dEA[TIAE OB A fAlFel] H
3 &4 wjEo] AL dUAYog FAHANUAZA FAZ Aol & Aol 9
BET I ZERL JduUA 452 AEE BY oludt AF3dAE YEER
Abg-o] 7}53tth. Ethylene, Propylene, Butene® %2 2d¥d A4S {3 gt
Aol F% F5 dEoIth LPGY A3 S syl flete] EF HA &
St EF7F2 JREo] 2 TE T
T A @zt 2E7E2E NEE] fske 1S0-61428 o] &3l FHROE
Azstdet. Azd FF7E2=0 M-S Fstr] st JtaaEntEOG e &
o] 2P ZE7E ol &3t AR, 201949, 20210 Az EEHAE AE
st AN AE S stAo AVIHAHAE S W 23 003 % - 041 % M W
oA ALS FAeAutt mEtA EF HA dstrs BFVMEE 29 HAHTS
o &% LPG FHAYLLE AEH|H Zolth

fz

'loi‘ = r
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Evaluation of State of Charge in Large Capacity Hydrogen Tank
by using CFD Comutational Simulation

Seung Min Heo, Byung Heung Park*
Department of Chemical and Biological Engineering, Korea National University

of Transportation
*b.h.park@ut.ac.kr
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A Study on the Seperation and Storage by Chemical Substances
Reactivity

Namjeong Son, Shineui Kim, Cheolhee Yoon, Somin Park, Keunwon Lee",
Yongpil Kim"™
Department of Environmental Engineering, Ajou University, 'Department of
Environmental and Safety Engineering, Ajou University, = duegosystem
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a o= Atk A, tistelA TAE A7 Are 68%= 3t
=4 #d Ahalold #Ho == H2] YA sstEde] ofdntso] FH djles

BheEe A Utk 20199 AT A AEjzAb Aol w=d giste] A
HAAGE A ST orell A Aleke] A4 EEEA AMge] mEs BlEE
M =T Aok AdE EEl Bud Feted e £ 34, S wsAd
ozt A B Fd, FA shxzo A T gYgdd ALE oA TheAdol EAE]
Zol ATZETAANA & AR A g AFe] daAo] Utk

B AFolAx = CRW(Chemical Reactivity Worksheet), Cameo &5 7|EAHQU 3}3+
=4 W AFAES B 7 U FEgEAH] EFH doJd F U= AFAHEE
et A EHE S2ZEYOlE 83t WSS AESIH. 53], AT AL
o Fo WA dlo=z AYHIW olMELY HA 4k Fibe vbEAAS AE
2 s Hoth olE niE o g U PErdded A ERE 1994 U
T e 71, 2'XEE8Y] Chem Tracker Al2HlS &83le] g3E2de &
PR V&S AAEAT FEEE Y 3 9FEA AE A V2AREE &84
T UAE Aol A7 A @ At BA A S A FHo| &8 Ho=
7o gk

- B ATE 2029 % AR E R AYoRE diriexlsde] Ade W
of #3E AT (P0012787, A A AANA A LALS)
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Analysis of Temperature and Flow during Hydrogen Filling with
Capacity of Tank

Gwon Soo Kim, Byung Heung Park*
Department of Chemical and Biological Engineering, Korea National University
of Transportation

*b.h.park@ut.ac.kr
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Development method of low concentration carbon dioxide
certified reference material of air composition

Hwan Lee, Jihwan Kang, Jinbok Lee, Youngdoo Kim, Hyunkil Bae, Jinseog
Kim
Korea Research Institute of Standards and Science (KRISS)
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oj2bstgtA o t7] TR o] A5dEal Th 400 pmol/mol PIRES] o] Ak3}EE
FTEE 20009 °o]F AHE FHow, HFol= 500 pmol/mol FEZFA A °]‘
UL o|itsteie] T SR Q8 AT 2E7F FHF AsstaA HA Hla
AX 1= o]d 28 Ziii Hugda, A AAdAE 247 s ZO]
el =¥t Aok dir] F ojise A wEF AW FAS] A=
7] z4de uigrtEz o] Fol olitster s RFEVIAVE Hastt dAA o] F
o]4kslEtA 9l FE& Wi 430 pmol/mol FFo|H, o] & HIROE I 7P EelA
= 7] £HL=2 o]Fo{F 370~1,000 umol/mol FF| AHESE o|itsEr A EFEV)
25 a8t Aot AIRE A AE e MEY Z(matix, 7] £4) dFoE 0]
Aste A FE7FE Az ofEeH, diy] T oldtEEa F=7F olml 400
mol/mol & dolA AEjellA 7] 2402 o]Folzl 370 umol/mol FFEO] W& F
5 oliEeta U2 FEEde ¥ el Atk

2 AFNAE A9 AHY 37 24 HES fAst, 22 R o4ikse
®EE7V2E Axsr] fel F b S Hasith A HA e 3
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Non-aqueous Zinc(Zn) Plating to Prevent Hydrogen Release from Test
Specimens in Hydrogen Embrittlement Test

Jun-Hyuck Jeonl, Sang Hwan Bakl, Jong Gwan Jang2"
Department of Metal Machinery, Korea Conformity Laboratories, Incheon
21591, Koreal
*Adchemto, Gwangju 62271, Korea2

8 o
BAste] FEAR Fartact ARAAL BE
Ae PAHY) A% 087 =Y AR FERw
A71A A E okd@n B ok FFe A
49 Gz Es 0 BAol glol 4dA ol fo] ofd

ofele Aol &
ANeg YEZEEH F£427}
oh;]_ ?___Ju]-x% o= _/I:
Eg2de 5 8

.

o?.:
i)
%E =
-

AFoMe dstEday A= FE o83 Deep-eutectic solventS  FF
3 olE §UE AESe] old =38 Aslde Azl STS 304 /1% Sof
EES FARAANACEW S WAL AIAARDE ol gdtel wd v]
o =8 BAHAT. XANIEAKRD)E o g3kl =7 vhe| AYTE
p=g U}X]ULOE ToE TUT STS 304 712 aﬂg}ﬂ Zn E5YE
Ao Fa WE A Za3E E4EUH

Abstract - Zinc is emerging as a environment-friendly plating material to replace
cadmium, which is harmful to the human body, to prevent hydrogen gas penetration
or release from metal materials. FElectroplating of Zn and Zn alloys, which is usually
performed in an aqueous acidic atmosphere, has disadvantages such as low coulombic
efficiency, corrosion, and hydrogen release, resulting in industrial use difficult.

In this study, a deep-eutectic solvent was synthesized wusing choline chloride and
ethylene glycol. Using this as a solvent, an electrolyte for Zn plating was prepared,
and then zinc was plated on the STS 304 substrate. The surface microstructure and
roughness were observed using SEM and AFM. The crystal structure of the
electro-plated film was analyzed using XRD. Finally, the preventing effects of
hydrogen release through Zn-based deep-eutectic plating on the STS 304 substrate
were compared with the uncoated substrate.

Keywords : Deep-eutectic solvent, Non-aqueous, Zinc plating, Hydrogen release,
Hydrogen embrittlement
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Research on the Development of Gaseous Hydrogen Fuel
Containers Technical Standards for Trams

Jae hyeok Jeon, Ju-Hong Min, Dong-hyun Oh
Korea Testing & Research Institute
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Review of Underground Hydrogen Storage Method

Kyuhyun Kim, Youngsoo Song, SungJun Jun, Jihoon Wang
Department of Earth Resources and Environmental Engineering, Hanyang
University

TR = 20509 vk HF oAU A LMY 21%F AAS] ZpA
Fo ouAde] 2 Awolth. FAhouA Y HFEe —?’]ﬁﬂfﬂ“ AAE Ae T4
AR olyel AHI 5 W A reo ¥d xB3 Fadtt Fa As AR
7] (UHS, Underground Hydrogen Storage)e Uit : 4\‘5—3 AR ow AT
T v 7L 7ot 4 AF ALES dsiAe A e 72 THEH
G & 7= GE o] AFHAR AAHOEE o] Fof AT V] ©
Aol M= Aot B dAFolAxe 4 AT A 722 28§ 7Hs3 AT 7&2E
S zAbSta, ZF Fxo EAS BA sty

T AT A FRE T4 AR Ay f5Fed o2t 154 WH(Conventional
Method)3} HIHEZ "W (Unconventional Method) .2 EFHTH WA, AEZ W
Hells ¢35 (Salt caverns), W3 (Aquifer), 4" - 7k~ (Depleted  oil
and gas reservoin©] oM, AZH Fio FF Thedo]l ol Aoz <A
2 A Fxetn & F A3 A v=, {5 OEd A A}fﬂlﬂ =7
ok WA, dFA Hol BUFE A, F47F ofd ZIA AEle duAds A%
3k AElZ7E A+ #HE3(Abandoned coal mine), ol - F(Lined hard rock
caverns), A2 I (Refrlgerated mined caverns)S TQFoZ ALEE 4 glom,
olF HXFH WHoE BRIt AT WHE ZIAY A Ve dE &EHU
oy FAE AT AETE EAEEA FoF FHA/] AU Easit s A 84
< 1HE o, geSH HedS FAH FERTOE o AT F3o] Hasit &

rr
ah
flo
[\
(@]

2105 AFQEIFAAAS ALz A4 AT AU
79 (2021060002, 5] A2 dd=)

i
o
4
Og\:;
)
2

[1] Muhammed, N. S., Haq, B., Al Shehri, D., Al-Ahmed, A., Rahman, M. M., &
Zaman, E. (2022). A review on underground hydrogen storage: Insight into geological
sites, influencing factors and future outlook. Energy Reports, 8, 461-499.

[2] Tarkowski, R. (2019). Underground hydrogen storage: Characteristics and prospects.
Renewable and Sustainable Energy Reviews, 105, 86-94.
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Safety Measures and Range of Damage Effects of Ammonia
Leakage Accidents

Jong Bin Yoon, Da Hee Kim, Seungho JungT , Keun-won Lee
Department of Environmental and Safety Engineering, Ajou University
' Corresponding author : processsafety@ajou.ac.kr
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PHAST Z29& &8st F&F Z7]d W& ERPG-2 A#E Attt Wi
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Development Integrated Performance Test Equipment for
Driving System of Hydrogen Fuel Cell Bus

GyoEun Son, DuckSoo Hong, SuMin Baek, MinGyu Lee, SeokJin Kim

gncauto
a ¢F
Fa A% FEA FHL ©9 ¥F Aol ohd RES TS FEEC]
At SHA5ow Uehin, 44 Fs] e 4

< 100~200kWHo| 1, EFE 300~500 Nm FZF°] T},
PH Aﬂl?ﬂ]ﬂoi HA712EHe AFge] &3 Mg wt BHO
2A F7Fsta A3, A= g 10,000~15,000rpm F<Eo] T
A7IRE 2 15T HAE 7537 s uFE deds BEaY St
f3tH, ek 1511 A Z]oju7t A& EHo| HFHORE 3 Y uiF el HEH
Eds= oF 17t wE ool A
AE7] S48 oplgt FaRF 9 FAME AFY FEA U TR ES B
7Fet7] fsiA+= 19F Newton ©]4e] TLEZ tho]upx e}l 20,000rpm ]2 14
tholum A" v AlEdolE, ARdARE T FHo| desE=E J|Ee
golur Al x"lides g8 Vg e T34 %S BIHA2E o] dasit
B dAFNME Faus TF5 Alad 535 NEEFS System Integration}
F8 BEFo g4 9 ARk 183 trekdt H7 ApplicationS A Al ST

|

= %1% g A a2z A e 3 AEEE ARl AT A=A
TEILTT} TEATHATIEINETLY AdS Tl FPH AT
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The effect of nanoparticles (NPs) concentration on silica
nanofluids flooding for oil recovery

Hanam Son, Joseph Iranzi
Pukyong National University

8 o

of AFME 2d3FE S8 Y WFE A7t YA dATE 3l
Bag §ADE YT o, Y=g 257t 0 IS5 uxE 3o gE] 2
A @ AHEE EE UxFAE 22 nm 27]9 A7t Ael &F oA

ARZGAE St Aotk
wgofAetel A Ui fAl FHAFAAL, Y dATE=F 0120 wi% HS el
A 2he) ek 09 A4k Bkehs A%e usid, o) Ak AW A 9 4
Zve] W3, g Aem AHAFo) Uk AW ZAEHEe UAE=IF 2.0 wi% 7

N O

o=
¥
o
g
g —

A 2ol me A% 2an % olFAAE = Z7tsh @A AW
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A e ge] /5 B, oldd Aol Aur1H AYHTE e YAl
S 2 9TE el ARAINE S AEe tean,
E3 S 01-20 wi% = PrfAE ZAZ F 09U Hojme A

742 54 A, dAe) b STRl meh 5ol S7HEA Rl g

£ @AY o)y d AL oA THE gk ¢ 2e ¢k U
A M FEHol Bl Al AR WHEST ZAd 2 A—l/_c,a_%l/q.
=RAZE s AAHNA © B AT AE fFYsEA JELS "SAA
qEo2 AT FrhHoz Ao e/t ¥eFF FARH] FEA of
g3 Aaes I dAE ARV wwolH, dATE ARl wet s=uel
A 1% 4 log Jamﬁm.ez As) HEEEo wopAH 24T AT £ 9
. wed GedAel vt Z1ees ANge wa, AR 5
Breqel el o FALAS WAL & ov, ol ErEz o
9 57t SrbEAG R BeEn,

[r e
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i)
re ox

= AR (Fr|edREAR) 9 AU Z AdmAFATe] APE wol 3
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Numerical Study for Tightness on the Opening of Hydrogen
Storage Tank according to Sealing Material Model

Jae Hyung Kim, Hyewon Kim, Jae Hang Shin, Hansang Kim
School of Mechanical Engineering Gachon Univ., 1342, Seongnam-daero,
Sujeong-gu, Seongnam-si, Gyeonggi-do, Republic of Korea

AT ALE 5 F237] 9ste oY s dAAA o
o3k A7) sk ] 8 Foln, I1F Fi4E 71 FAAZ duyA oA mEge F=F
2l gAlolu A2 FEuka 9ok
Fae 02 A5 v AFD duALEe} B ZEo] FAT FAT 9
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Development and Application of ESP and Tubing Flow Loop
System to Improve Productivity of Unconventional Oil and Gas
Reservoirs

Sung-Jea Lee™™, Jun-Ho Choi”, 'y eong-Hwan Lee"
"Chonnam National University, ~Kwang Sung G-M Co.,Ltd

2 %
ol Z A G- (artificial lif) 7] A A 90 ~ 95%2] WAAHNH F-7px ZAL 9
of ARREHI Qow, o] F 7|4 % HE(electrical submersible pump, ESP)&
A% &F B0l Fol A AA AAAANA EFHIL ATk AFIAA ESP &
2549, 7t/ b, §F 9 ¥WTE ESP Ao I9FES vAE 84=
3] AAGA U A 7t X(free gas)= ESPS] AH] £ 9 249 &8-S THAA
gt ojo B AFolA= ESP ¥ FH FolX HFo IFES

=

loop Al2®E 7MEete] 75 2438 2 74 AdS T M AXs= Al=H" U
L.ty MM} BAHF Aol E(optical fiber cable), M5 AA = 23U (acoustic
emission, AE) AlAE &3l HolHE HAST & JIEF FASAT 7&E AFS
Z T AA e ASS A% F FA A H(single phase test)S G 3FH o
45 Hz 27 A 3dolA 3045 psie] AUl 45 %= (maximum pressure increment)d} -3
g ME e 48 FAS st @ A4 A 2AE dExTeE, =9
7}2-¢] HE& = Y A2 & (two phase test) A HE FPsIHTh A F
Aol 7t FHE 1A ZHOZ 3 Mapping test?} & FHS 1A FHo=w I
Surging testoll Al 22t =78 ESP A %50l #ZA3tE Surging pointES Q1P o] =
T3 BSPY HA &4 =S AT vpAHo g FH FHolxo A, F, s A

A3 27AS At YA 2 AA 2 FY 7 A F(tubing
leakage test)= T3 3IATE °o]E T3t IF AA9 AE AlA Y A& FolE Hlus}
o FY dEHe T dEHE FESIGHY B dFE S8 E2E dH R 29
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2 d7e 20995 AHEAALREY AP R oA 7] <8 71 (KETEP) 2]
A ¥ g ol gk AF A Y Y TH(No. 20192510102510).
T Corresponding Author(©]”d#}), E-mail: jhwan@jnu.ac.kr
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An Empirical Study on the Measurement Uncertainty for the
Prevention of Overcharging in Hydrogen Charging Stations

Jin-yeong, Ho-seong Seo, Hwa-young Lee, Jae-hoon Lee
Gas Safety Research Institute, Korea Gas Safety Corporation

8 o

T FRABAAR AN R FaEAE FHo| Fuigel me fa Fd ZE
Azol Be AEE SRt AFetth FaEAse] AR 4% B O2AMA
A Faduddgon FHHE FA% ARHL P o, Fh FA
SEA AT FYUSE W BET 5 AT B FaFAEY AY AFEE TFA
MR Aele] Ad @A FARR ohe, BEHOL AW FRAm ol =

A =W oiFE FaFHALY FAF A= SAE 126013 NISTOA A &=
Ao whel 2= kgl ZRkete] o] FojAal nt. Ay TH Al Ao =9 9
go] 543 WEstEE HGE Ayt e EE dFolth. wAHA A ZF7] 7H(OIML,
Organisation Intemationale de Metrolgie Legal)olA] T3 Ax7tA Ao Oigh
Aol 38 aE AANTD WE AF A EE TS AZRo F8F ab40lH o
of wet =, dE F MM E OIML AF5ES &738tAY 38 2a WE AL
st A gsta Itk R Ui o] A, advbacbd B jel oA BMEAE &8
gt A5 Evlsitte AlE AR Qlal eak mieto] Erbsdich

ojof B AFA= A=A FAE WA A A FLEFHAL AFES
AAE &3] 9% BurES AAs Ao, Yol A ALs 283 A
FH 2y FEAE 83 VEFFANEES Bt FaASHAY A
< 5 AFste Weke AAS AT 34 A5S A% ARAdEs HIMEAE
T A kA FRlS F8l Foln, A% AT AAE vtgoE U A
Hojsl & x5 AA sk, H7PEA &80 tg Jlol=aiils B Al gl
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AT 20209 % Y EYRYFS AHCE GFofi] X 7] & H 7F Y (KETEP) S/
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A Study of Correlation Analysis between Near miss and Gas
Accidents
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Korea Gas Safety Corporation
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Risk Analysis on the Inflow of Exhaust Gas from the Boiler
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Well Pipe Monitoring System using Fiber Optic Accelerometer
Sensors
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Analysis of hydrogen accidents over the past 10 years
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Study on High Pressurre Hydrogen Emission and Diffusion through
the Vent Stack
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Effect of the Hydrogen nation in air mixture on the
consequence of explosion

Seung-Geon Heo, Kwang Seok Kim®, Wonsup Lim"
Energy Safety Empirical Research Center, Corporation
Yeongwol-gun 26203, Korea
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Research for Variation of Explsion Pressure According to Variety of Gas

Hyeon u Lee, Ju Heon Lee, Kwang Seok Kim
Fire Explosion Research Department, Korea Gas Safety Corporation
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Research on Performance Regulation for HFCV Fuelcell

Hyeonjin Jeon, Kwangil Kim, Hyunwoo Lee, Seongwoo Cho,
Hosik Lee®, Yonghun Kim™
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A Study on Optimization of 56kW Diesel Engine Using Diesel-CNG
Dual Fuel Lean Premixed Mixture Compression Ignition
Combustion Method

Jin Choi, Chungwoo Nam, Janghun Park, Yejin Kim, Hokil Lee
Korea Automotive Technology Institute(Katech)
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Analysis of Explosion Proof for Emergency Shelter Protection
Doors to Reduce the Damage of Explosion for a Hydrogen
Vehicle in Tunnel
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Forensic Engineering Technology Lab., Korea National University of
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A study on the Explosion Accident of Portable gas range &
Butane can

Shin sung wan
Korea Gas Safety Corporation
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Impact Safety Evaluation of Liquid Hydrogen Storage Containers
Using Finite Element Analysis
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Department of Safety Engineering, Korea National University of
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A Study on Data Construction Method for Identifying Leak of
Chemicals Monitoring Facilities

Eunhee Kim, Seulgi Lee, Byungchol Ma
Chonnam National University, Department of Chemical Engineering, Chonnam
National University, School of Chemical Engineering
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A Study on Development of Self-Management Model
Intergrated Solution for Digital Process Safety Management(PSM)

Seunghyo AN, Sehyeon OH, Myeonghwan Moon", Byungchol Ma"
Chonnam National University, Department of Chemical Engineering
"‘Chonnam National University, School of Chemical Engineering

" Corresponding author: anejon@jnu.ac.kr
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A study on the development and verification of the internal heat
transfer design model of the electrofusion fittings.
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POLYTEC CO., LTD.
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A Study on the Development of a Receptacle for Hydrogen Fuel
Cell Mobility using a Double Check Valve

Choi Jin, Nam Chungwoo, Yang Junwoo’, Eom Heedong"
Korea Automotive Technology Institute(Katech), SAMBOMOTORS
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The Effect of Check Valve Shape of Hydrogen Cylinder Valve for
Fuel Cell Drone on Flow Rate
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Korea Automotive Technology Institute(Katech), “TK-FUJIKIN
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A Study on Solenoid Leak test validity of Hydrogen Cylinder
Valve

Nam chungwoo, Park janghun, Lee hokil, Kim jeakwang’, Kim yongki"
Korea Automotive Technology Institute(Katech), “TK-FUJIKIN
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A Study on the Operation of Qualification System for Explosive
Equipment Workers

Min Hyuk Yoon* - Joon Sik Kim**- Chan Kyu Kang**t
Dept. of Social Safety Systems Engineering, Hankyung University
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A Study on Secure the Safety of Liquefied Petroleum Gas
Supply Facility Based on the Statistical Data of Accidents

Hong-Ki Lee, Hyo-Ryeol Lee
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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A Study on Secure the Work Safety of Petrochemical Plants
Connected QRA and Worker Location

Ji-Hwan Ryu, Hyo-Ryeol Lee
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Development of Donor and Acceptor Trailer Type Hydrogen
Filling System

Kangsub Ahn, Hyunkhil Shin, Myungjun Kim"
Bumhan Industries Co.,LTD., "Yonsei University
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KOGAS' Research Institute
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The Stability Test of Silicon tetrafluoride, Phosphine and
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standards gas for semiconductor process
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Korea Research Institute of Standards and Science (KRISS)
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A Study on the Operation of Qualification System for Explosive
Equipment Workers

Min Hyuk Yoon* - Joon Sik Kim*- Jae Hee Park*+ Chan Kyu Kang*
Dept. of Social Safety Systems Engineering, Hankyung University
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Design of multilingual interactive Al service for chemical substances

handling and initial response information
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