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Research to build an integrated remote monitoring and control
system for combined (CNG/hydrogen) charging stations

Young-Tae Seo, Won-seok Lee, Hyun-Ik Son
KyungDong City Gas, Korea
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Key Worlds : CNG(Compressed Natural Gas), Hydrogen, Station, Remote

monitoring, Prevention of stopping charging, Reduce action time, Efficiency
of Operations Management
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Gas Governor End-of-Pipe Pressure Interlocking System

Byoungdoo Jung, Myeongsoo Kim, Hyeonseok Park, hyunsu Lee, Jinsu Kim

KyoungNam Energy.Co., Ltd
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Excavator automatic control system to prevent gas pipe damage
accidents

Kyung Soo Kim, Jin Beom Jeong, Kil Soo Lee, Eun Seong Pak
Korea Construction Equipment Technology Institute

2 o
SAZkaE W, 24 5 Fu /EHA ABS A8 BFHOE BRI AU

[e} =
ALOE EAZI2AE IHEAA HHst A&EstA F5str] el 7h=uj o] A
1

2 QA% gEALE AEH 0T A
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< EVbseith B Aol e VAR Jal BAEHE gEALE oAEstr] 9
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o

Abstract - City gas is an essential energy source for people’s basic needs
such as heating and food, and gas pipes are laid across the country to
safely and quickly supply city gas to the people. However, pipe damage
accidents frequently occur due to excavation work in urban areas, and these
accidents lead to large and small casualties. Although an excavation work
reporting system is in  operation to prevent damage accidents, damage
accidents continue to occur due to reasons such as the carelessness of
construction ~ machine  operators, = poor  operation, and errors in  piping
information. In particular, it 1is impossible to prevent damage caused by
construction without excavation work being reported. In this study, in order
to prevent damage caused by construction machinery, construction
machinery working mnear gas pipes is monitored, and automatic control
technology is developed to prevent construction machinery from damaging
gas pipes based on 3D integrated map information. Performance was verified
through application to machines and actual vehicle tests.

Keywords: gas pipe, excavation work accident, automatic control
construction machinery, accident prevention, control system
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Introduction of additional methods for leak-test using
ultra-precision gas detector on vehicle(Treacer Ethane)

Tae woo Bae
Busan City Gase. Co. Ltd
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A study on Data Standardization for the Enhanced Utilization of
city gas GIS pipe Data for 3D visualization.

SoonJae Kwon, Hyeunguk Lee
ZENSTEM co, Ltd.
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A Study on the Rehabilitation and Anodes Reinforcement Method
of Deep anode Hole for Extending the Lives of the C.P.
Rectifier

Yong-Sul Kim, Chang-Min Son, Hyun-Ik Son
KyungDong City Gas, Korea
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Key worlds : City Gas, Cathodic Protection, Rectifier, Anode, Deep hole,

Deep Well Bed, Impressed Current Cathodic Protection
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Introduction of Suspected Corrosion of Piping due to AC
Interfernce

Jeonghun Seo, Inhwang Lee, Hanyeong Son, Mingi Jang
KyungNam Energy Co., Ltd.
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Development of universal city gas demand forecasting
technology based on time series deep learning model
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Local government CCTV-based artificial intelligence excavation
construction detection method
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Abstract - One of the important factors in the city gas business is stable
supply and thorough safety management due to the mnature of substances
that can cause serious civil disasters.

However, most existing pipe patrol inspections based on patrol inspection
vehicles appoint a safety inspector for every 15 km of pipe and are
operated mainly during working hours(08:00-18:00), and the site is managed
only for a short period of time during the tour inspection. Therefore, the
reality is that there are inevitable physical limitations in detecting regular
excavation work in the area. To supplement this, Korea Gas Safety
Corporation operates the Excavation Construction Information Support
Center(EOCS) to enable excavators to report scheduled excavation work 24
hours in advance and assist city gas business operators in
managing it. However, every year, other construction companies More than
half of the total city gas accident rate is caused by unreported excavation
work.

In order to preemptively prevent pipe damage and gas accidents caused
by such excavation work, we came up with auxiliary measures incorporating
ICT technology, and we wused references from our own applicationfoperation
of drones, vibration sensors, and artificial intelligence for vehicles to detect
excavation work. As a result of the analysis, it ultimately led to the
development of artificial intelligence excavation construction detection
technology based on local government CCTV.

By analyzing local government CCTV images with artificial intelligence to
detect excavation construction sites and sharing the CCTV images with the
situation room and  safety inspectors in the  construction area, the
psychological anxiety of relying solely on artificial intelligence has been
resolved, and EOCS information can be checked together. At the same time,
the functions needed in the situation room were added.

Currently, this service is being applied and operated to about 4,000
CCTVs in Cheonan-si, South Chungcheong Province, and the information is
shared not only with the situation room of JB Co., Ltd. but also on the
Chungcheongnam-do  integrated  platform and is wused to manage local
government water and sewage excavation work.

By analyzing the characteristics of security and traffic CCTVs, which are
generally installed at a height of about 12 to 15 m, and learning optimized
images for excavator objects, it was possible to derive high accuracy
compared to the amount of artificial intelligence learning, pile drivers,
augers, and cutters. We plan to continue research to minimize safety gaps
in excavation work that threatens the safety of not only city gas pipes but
also underground facilities through additional object learning.
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A Study on the Long-Term Use Piping Performance Verification
through Risk Assessment for Supply Pipes
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Countermeasures and Roles of City Gas in the Energy Transition
Era

Yu-jin Bang, Hee-yung Chung, Soo-Jin Lee, Sang-ho Hyun
Korea City Gas Association
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Abstract - To achieve carbon neutrality in Korea by 2050, renewable
energy must reach 70.8 in 2050 (6.2% in 2018 — 70.8% in 50) However,
this goal is a challenging goal in terms of energy conditions, and at the
same time has limited feasible means.

Due to the high emission coefficient of current electricity, greenhouse
gases increase when all electricity is converted, and the continuous supply
of «city gas is essential for applications where rapid energy conversion is
impossible. After all, city gas has no choice but to play an important role
for realistic energy conversion
In this study, the role and implications of city gas that will serve as a
realistic energy source and bridge in the era of energy transition are to be
found.

Keywords: energy transition, citygas, carbon neutrality, etc.
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Research on diversification of energy business models for
apartment complex in the city gas industry
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Korea City Gas Association
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Abstract - As carbon neutrality becomes a hot topic due to the global
climate crisis, buildings with high energy consumption, such as apartments,
need to establish reasonable methods between energy supply and usage.
From this perspective, the «city gas industry has a sufficient regional sales
network and utilizes this to provide services other than city gas supply,
such as energy management services or etc. In this paper, we will search
various ways for the «city gas industry to promote new energy business
targeting  apartment complexes by  combining technologies such as  the
internet of things, artificial intelligence and big data.

Keywords: Apartment complex, Demand response, EV Charging
Infrastructure, Energy management
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TB potential measurement method improvement
(Simple TB - Non-open potential measurement system)

Seok Won Eo, Soon Jae Jung
Busan City Gas. Co. Ltd
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Configuration of Multiblock PCA for Fault Diagnosis in City Gas

Pipeline Networks using Performance Indices

Sung-geun Ko, Yeon-ju Baek, Jae-young Sun”, Jong-sun Kim®, Hong-cheol Ko
Techdas Co.,Ltd, "HAEYANG Energey Co.,Ltd.
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Abstract - The city gas pipeline networks are distributed underground over a
wide area and are complexly connected in a hierarchical manner. A PCA-based
fault detection and diagnosis technique was applied to precisely monitor the
status of multiple pressure sensors that are in a relatively linear relationship.
Since the city gas pipeline network has a large number of sensors, it was intended
to apply Multiblock PCA (MBPCA) to handle the entire set of sensors at the block
level by grouping highly correlated sensors into a single block. However, as the
number of sensors increases, the accuracy of the correlation model among
sensors increases, but excessive growth can lead to a decrease in fault detection
and faulty sensor identification sensitivity. In this study, fault detectability and
fault identifiability indices were proposed to evaluate the impact of each block on
the fault detection and faulty sensor identification performance of MBPCA. The
proposed indices were used to configure MBPCA for fault detection and diagnosis
of the city gas pipeline network of Haean Energy Co., Ltd., and were able to solve
the problems of MBPCA becoming excessively large.

Key words : city gas network, multi-block PCA, fault detection and
diagnosis, fault detectability, fault identificability
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Development of River Scour Survey Method using Drones and
Digital Devices
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Abstract - When gas pipes are installed across rivers, they are typically installed

above the standard burial depth and maintained according to the specific
characteristics of each river. However, it was difficult to maintain the depth
according to the installation standards due to various factors related to river
surroundings, such as  dredging  activities, = environmental  shifts, and  flooding
incidents.

In 2021, there was a revision to KGS Code FS551, which introduced new
guidelines under ’Section 3.1.4.4 Standards for Maintenance of Underground Pipes
across Rivers’. Consequently, KOGAS and each «city gas company now conduct
annual inspections to monitor changes in the riverbed’s topography at sections
where underground pipes cross rivers. This measure is aimed at enhancing the
maintenance and management of these underground pipelines.

In our company’s case, we conduct scour surveys on approximately 280 rivers
annually. Typically, our own personnel enter the rivers directly to measure depths
using equipment like GPS meters and staffs. However, the width of the rivers
where underground pipes cross in our supply area varies significantly. Moreover,
factors like precipitation, riverbed structure, and the presence of river caves
contribute to fluctuations in water depth, making it challenging to ascertain a
consistent depth. Consequently, there are instances where safety cannot be fully
ensured for workers conducting in-depth surveys in the rivers. This uncertainty
poses a risk of safety accidents, including the serious possibility of drowning.

The primary objective of this study is to eliminate the risk of human harm
associated  with  conducting in-depth investigations of underground pipes crossing
rivers.

Beginning with an analysis of digital sensors capable of measuring depth, we
would like to share this presentation with the idea of a plan to deploy these
sensors to measurement points. We will also discuss the numerous trials and errors
conducted to remotely measure the depth by using detection coordinates in drones.
And we explore the processes aimed at optimizing field utilization and refining it
into an alternative survey method knowned for its high accuracy and reliability.

Finally, this initiative is anticipated to transcend the limitations of the existing
measurement  method.  Futhermore, it is expected to offer fresh approaches for
remotely monitoring the depth of underground pipes across rivers, serving as a
valuable model for enhancing safety within the city gas industry and achieving
significant time and cost savings in riverbed depth assessments.

Keyword : s, =& oA s, 3tHdAZ, tAE 7]7]
underground pipe, drone, burial depth, scour, digital device, digital sensor
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Plan to advance pipe network analysis operation to secure
fundamantal competitiveness of city gas

Do Hyup, Lee, Ho Jun, Ryu
Chungcheong Energy Service Co., Ltd.
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Abstract - Starting with the supply of city gas in the 1980s, city gas

companies across the country have been continuously expanding their supply
to consumers through piping construction for energy supply for over 40
years. Through these efforts, the national supply rate of 90% was achieved
in 2023. However, in addition to continuous growth, the aging of city gas
supply facilities due to long-term supply and the decline in  “supply
pressure,” which can be considered fundamental competitiveness, require
maintenance and supplementation to establish a stable supply environment
and develop additional demand. Accordingly, stabilization of the supply
environment is essential to continuously maintain and grow the city gas
business. To this end, as  prediction and preemptive  supplementation
according to  environmental  changes (temperature  changes, supply and
demand) are important, highly reliable predictions in the field of pipe
network analysis must be made first. In this material, we would like to
introduce  realistically feasible methods to advance pipe network analysis
according to the above situation.

Keywords:  Advanced pipe network analysis, stable supply environment,
supply pressure, reliability
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Prediction of Winter Peak Gas amount using Al

Jun Won Choi, Chang Su Lee
CNCITYENERGY Corporation
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Abstract - As global warming progresses, the average temperature has risen by
05C in January and 0.6C in February compared to the average year over the past
10 years. This has resulted in changes such as changes in consumer usage patterns,
increased efficiency of heating devices, and increased insulation effects in buildings,
which have a significant impact on gas consumption. Additionally, when applying the
existing winter peak(m3/h) prediction method, an average error of 10% occurred
over the past four years. For this reason, it is necessary to conduct research on
predicting maximum flow wusing data that takes into account recent rapid changes in
gas usage. In this study, we developed winter peak flow and daily peak flow
prediction model based on the Korea Meteorological Administration forecast by first
considering temperature and flow variability among the factors that have the greatest
impact on gas consumption. The algorithm was a comparative study of three models:
deep learning(LSTM), machine learning(SVR/CatBoost), and time series SARIMA).
Deep learning (LSTM) had excellent accuracy, with a three-year average winter
season (December to February) forecast error rate of less than 1.3%. The time
series model produced excellent results with a monthly average (12 months) error
rate of 6.5%. Through this, city gas companies are expected to be able to operate
based on data by responding to winter supply and adequacy of piping investment.

Keywords: city gas, winter peak, gas amount, LSTM, SARIMA
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The Accuracy Improvement of City Gas Pipeline Design by
Using the Integrative System of Geospatial Information

Dae Young, Kim, Young woo, Yoon
Haeyang Energy
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Abstract - The quality of pipeline construction for city gas supply depends
on the accuracy of design drawing. There are several factors that affect the
accuracy of pipeline design. First of all, identifying the location of the
underground utilities where the pipeline set is the key factor.

The underground utilities include the water supply, sewer, gas supply,
communication line, electric track, oil pipeline, district heating pipe, and etc.
Typically, during design stages, requesting the geospatial data of facilities
from their related organization is the only one way to find out the exact
location of underground utilities.

Gwangju city hall built the integrative system of geospatial information to
manage the underground utilities data. Haeyang Energy asked Gwangju city
hall for cooperation to access the system and now is wusing the geospatial
information to design the city gas pipeline for its accuracy improvement.

Keywords: Integrative System of Geospatial Information, Underground Utility,
Accuracy Imrovement of Design
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Case Analysis and Management of pipe’s coating defect survey

Jong In Park
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Abstract - Polyethylene coated steel pipes (PLP steel pipes) are mainly

used as city gas medium pressure pipes. Aged polyethylene coated steel
pipes can be verified for the soundness of the pipe by confirming defect to
the pipe’s coating through safety diagnosis and regular inspection‘s airtight
tests every cycle. This is called a pipe’s coating defect survey. As a
method of surveying coating defect, the DCVG (Direct Current Voltage
Gradient) method, which detects the potential gradient formed in the coating
defect, is mainly used. city gas companies are conducting a large amount of
coating defect survey with aged PLP steel pipes that increase every year,
and the number of coating defect found is also increasing. Accordingly, we
analyzed the cases of the coating defect survey that has been conducted by
the company so far. The purpose of this data is to prevent the recurrence
of the coating defect and to secure the soundness of the pipe by analyzing
the cause of the occurrence through case analysis and suggesting a

management plan accordingly.
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The study on the comparison for Ex-HAC according to the
compressor’s piston type and diaphragm type in H2FS

Uk-Beum LEE, Jae-Hyun Shim, Heung-Youl Kim, Sa-Hwan LEEM"
Kyonggi University, "Korea Gas Safety Corporation

Q_]:
Tae ABAZQ] AqUAYPOZA FHITde ATF2ds dHs 5
q3lE 1 gJom, 2050dol+= A tH] 6w FU1E AL

=
=] 2
T BAaTH 284S A% At EN Be AHE 2 9
& = o]
4 g x

o

o) ot ARe £t RAsel BE Are
g A BRI FEHOE Basd =

SAA S dAREE S AR BAE S FAT AT

A P By $3e AN AT BAS SHH 9

AAROA o] (3] 2EG T} Tho] o] 3 &)ol

stad @k olE ol gdte] FAATAFAN MM FwAL

A BAe T AR WAL Jelr) B wa

-&‘\1

ure (o

o 2 HU
-
o
2

* H2FS(Hydrogen Filling Station : 24%A4), Ex-HAC(Explosion Hazardous Area
Classification : ZZ AR A 1LE)
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Research on chemical exposure when using fume hoods in the
laboratory

Yim Hyunjong, Cho Guy sun
Hoseo Universiry
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Research on Development of Alkaline Water Electrolysis Device
Manual

Hyeon-ki Kim, Gwang-won Rhie', Doo-hyoun Seo’, Tae-hoon Kim", Sung-chul
Hong, Dong-min Lee, Dan-bee Shin
Department of Safety Engineering. Hoseo University, “PSP,
“Department of Safety and Administrative Engineering, Hoseo University
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Research on the development of a separate storage algorithm
for each chemical substance

Hong Mira, Kim Yongpil, Cho Guy Sun
Hoseo Universiry
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A study on the diffusion behavior characteristic in the air when
a toxic substance is spilled in the laboratory

Yoo Jong Cheol, Cho Guy Sun
Hoseo University
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Development of 3D Simulator for Optimization of Sensor
Arrangement

Hyoungseok Kim, Seongmin Heo, Jaemin Kim, Seunghoon Jung, Kisun Park
HERSS Co. Ltd.
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A Study on the Effect of Buoyancy after Gas Leakage
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Gyeonggi University of Science And Technology
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Analysis of Domestic and International Standards and
Development of Safety Code for Water Electrolysis Facilities
Manufactured on Site
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Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Status of Construction of 3 Ton/day Hydrogen Production
Facility With
Carbon Capture Storage and Utilization
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IJNK Global Co. Ltd.
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Eco-friendly hydrogen production method through water
electrolysis technology
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Hydrogen Production and Utilization Technology Development of
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A comparative study of catalytic ammonia cracking process for green
hydrogen: process design and integrative analyses

Junho Hwang'?, Wangyun Won!
'Department of Chemical and Biological Engineering, Korea university, Korea
’Department of Chemical Engineering, Konkuk university, Korea

abstract

Hydrogen is pivotal chemical element for future carbon neutrality. Green
ammonia, produced by renewable energy sources is an essential chemical
for hydrogen carrier. Ammonia has a higher boiling point than hydrogen,
which means less that energy and carbon emissions are required to liquefy
it. Moreover, its stability makes it easy to store and transport over long
distances. = However, it is energy-intensive to decompose ammonia for
hydrogen  production. To  overcome this, various catalysts for ammonia
cracking have been studied, and there is a lack of research on the
economic and environmental analysis of the cracking process for various
catalysts. In this work, we selected various metal catalysts and designed
the ammonia cracking process for each. Techno-economic analysis used to
calculate minimum selling price of green hydrogen, and selected promising
catalysts that could be used in the actual process.
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for alkaline water electrolysis
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A study on the hydrogen refueling safety technology about the
aircraft using hydrogen fuels

JAEHWAN JUNG, BOGOO KIM, JUNGWOON LEE"
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Development of pure hydrogen building fuel cell system(5:-10kW
class)

JUNG KYUNG CHA, SEONG HYO KIM
Bumhan Fuel Cell CO.,LTD.
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Safety Code Development of Fuel Cell Powerpack System
for 14ton Heavy Equipment

BOGU KIM, HYEOKJUN GWON, SUYEON YU, JUNGWOON LEE"
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Development Strategy of Fuel Cell Power System for Hydrogen
Tractor

Young Chul Park, Jin Seok Hong, Hyo Jin Kim, Myeong Nam Woo, Jong Bo
Won
HYUNDAI MOBIS, FUEL CELL SYSTEM DEVELOPMENT CELL
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Current State And Forecast Of PEMFCs For Mobility

Dong-Jun Seo, Hyun-Jin Oh, Dong-Jo Oh
Hanwha Aerospace
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Demonstration of Hydrogen Fuel Cell Non-vehicle Application
by Regulation Sandbox

Zuh Youn Vahc, Jong Bo Won, Hyun Jeong Kim, Young Chul Park’
HYUNDAI MOBIS, FUEL CELL SYSTEM DEVELOPMENT CELL
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A Study on the Qualitative Risk Assessment(HAZOP study)
Cases of Hydrogen Refueling Stations

Tak Song Su
Department of Green Energy Engineering, Far East University, Korea
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A Development of Safety Code for Fuel Cells for
Ammonia-Based Ships

Hun Choi, Seonmin Kim, Eunsung J of
Institute of Gas safety R&D, Korea Gas Safety Corporation
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Economic analysis of CCHP system for data centers using
high-temperature polymer fuel cells
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“Fuel Cell Laboratory, Korea Institute of Energy Research
““Department of Hydrogen Energy Engineering, University of Science and
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A Study on the Sensitivity Analysis about the Area Classification
of Hydrogen Handling Facilities
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A Study on the Hazardous Area Classification for the Cell Stack
of the Electrolysis
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Analysis on Energy Balance Between the Gas Hydrogen and the
Low-temperature Liquid for the Cryogenic Gas Hydrogen Jet
Release

Jungmin Kim, Seunghwan Kim, Weondon Joo, Seungkyu Kang
Korea Gas Safety Corporation
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Status of Project Planning for Liquid Hydrogen Terminal Safety
Technology and Standard Development

SEUNGKYU KANG, HYUNWOO KIM, HEEJUN PARK
Institute of Gas Safety R&D, Korea Gas Safety Corporation
1390 Wonjung-ro, Maengdong-myeon, Eumseong-gun, Chungcheongbuk-do,
Republic of Korea
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An Abnormality Diagnosis Model Using Convolutional
Autoencoder for the Hydrogen Rotating Equipment

Hyunsoo Cho, Jaeyoung Kim, Jongmyon Kim'
PDTech Co. L.

tCorresponding author: jmkimO7@ulsan.ac.kr
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GPT Large Language Model-based Gas Process Retrofit Design
Generation System

Donghyeon Lee, Dongil Shin
Intelligent Systems Engineering Lab., Dept. of Chemical Engineering, Myongji
University
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Development of safety evaluation of fire resistance performance

of hydrogen Storage pressure vessels(Haegwan Jeong)
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Fire Explosion Research Department, Korea Gas Safety Corporation
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An Analysis of Overseas Cases of Hydrogen Mixed in Urban
Gas Piping Network

Jieun-KIM, Haegwan-]EONG
Korea Gas Safety Corporation, Energy Safety Empirical Research Center
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Optimization of Steam-Methane Reforming Process Using PSA Off Gas

Taekgyeong Oh, Sangyong Lee'
Mechanical Engineering, Dongguk University
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Characteristics of Static Mixer for Injection of Gaseous Hydrogen into
a Natural gas Transmission Pipeline

So-Jin Park’, Youngah Jo, Ki-Chan Sung , Kyoung-Shik Choi, Hyoungtae Kim't ,
“New Business Technology Research Division, KOGAS research Institute, Korea Gas
Corporation
" Hydrogen Infrastructure Team, Hydrogen business department, Korea Gas Corporation

2 o

dEAS AZsIT. FEuets 20309714 57F 24712 djEFe] (18 d oy
40% F=3st= AL H3E (2030 NDC, Nationally Determined Contribution)2 =% 3} %)

= A& 5
o olgd 51 @S Hd Fac vWe T8 JduAdes g7 sy

25
3 EAZEEE 71E Y 20vol. % 7HA] A EY AFS o] FAE
(“)l_

A71E, Wz FA71E T& v sty ol ¢

% & o

g FEFS PIAEA A HE A7 FEFToIH =TI FAIA R THaFAPE B
g 2 FgAdnlel gk Ao tis] 71ed HASS 43 Folth

2o EWNAE FEsta 3EarEY T4
53 W9 YoM A & fEiAE DEATF OE o]F ke Ejte] I
718 INE A= B, 7 A
o] EAE ol &af A e TFAVIE W, 2832 static mixerE AHES] BE
ol 74 &&ol o8] A== GFE o8 Eske el At o] EFUH T F
Y Elee AR} oA 2 FRET die fdl F= AdEa Qo

2 AFdAs #A2 U X & 5 e 2RIEAY 37FA] F7<2 indine, unflow, x-grid
typeell thEt &7Re} 2} HAjo] gk B0l thsl Awa AHg dejhES] do] Fo &
kil RS Aol tisf| A7fstaat g

M
N
o
b
>
s}
W
>
ol
Y
fo
o
4
e
&
e

K

B AFe AAEFAALFEMOTIE)Y =0y 7] &% 7L (KETEP)S] A €S o}
AA7 2~ FF2HoAL] FAEY A FRE 3 AAAFHIFHAHNA
3:RS-2023-00305219) At o2 £S5 YT

- 102 -



[ 2024

HyRAMZ} Bow-tie” |2 0|23 9/&izal gl cist &

O|Z &, 2L
As7lEd T

Consideration on Risk Management using HyRAM and Bow-tie
Method

JaeYong Lee, Deokkyu Youn
Institute for Advanced Engineering
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A Study on the risk scenario for hydrogen leakage in the liguefied
hydrogen inspection support center
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2 %
AANAE Fahe v A8 dquAde=r 2433 daglth old3dk +£49 A
&35 98l A A D F7IEo] Qs dAA dH AN &
A AFET -253C(0K)¢ FA o2 A
= Aol E&FoH FFAE ol WHOo R &R U
)i}
2

rlr

o R
b
o

Asjra AAAAMEE Aol5s Bl AFA AFB, §7], <
AAAE 9% AAAH R AN E AZE TEHST 259 ] $FS HE
_]

=
e,
[z
ol
Lo

= |
FEE A% A 9 5L AFHA welslor Bt olHP Fat e 3
GHI FLHL A Nl Fa FE ATE A4S okl BAZ A48 5

ohjr

AA .

wEbA, B Ao A3trs JARALAE Y F4 FE22 QAT A A

gk AU eE AAstRa, A4 WUt ZEOWE 8ot Eddsty kA

H7ts RPsiAdth WA 4 FEo] 2T F e v AF 849
A

=
=
LA4E Ay 3 A2 AAY i 2 IE
Aot PRI Z2O9E T8 &

A g J3E HAigste US AFS 1HSATH
e

¥ B ATE AAAEAALE AdUA I eNdAY <At a AREI/AE TR/
o] AF-TGE AP} 7|E/A7E N (FAHE 20227310100020)8] A PO =
s34,

- 104 -



CHEE RS MAWIOl BOR M50

e
rok
e
-

MEM, ojgY, 882
F7L2TA SF2ATY

A Study on BOR Performance of Large Capacity Liquid Hydrogen
Storage Tank

Heung Seok Seo, Yeongbum Lee, Yongkeun Yoon
KOGAS research Institute, Korea Gas Corporation
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2 =M =Tt A AU7IAE 7o k= HE BZY A 47](Turbo
Expander Generator) =34F3} 7§ut Aldoll tis] W3] 7|<st9 T 7t AFAE=
Ful g o wete) WAtaE A 7 A APIAR $E5T AYINA

qMe AAHES T T - Aol HAV=E ‘F A2 FE3ch 20189 =7t
A AA7IA W mEE A A Age Y A7l =4k
Mde Ao A A 3 AY7A A /\l 3 =Fol IyHIL A

B =2dAME vEE %LE’M]HZ]E 2835ty dge Aists HEARZE 4]
o i Aol sl AR FF AH BHebS A% AA AN Bl dis) A
E staARit.
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Industrial technology trends and prospects yelated to
Liquefied Hydrogen Acquisition Base

JongSam Moon
Korea Institute of Energy Technology Evaluation and Planning
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=< (Linde), =&2(Air Liquide), ¥]=(Air Products & Chemicals), 42 }<}AH1)S
o] Rtrdh FWE HAF7|(HAAAH - A3 A - FWHE A - &) VlsE A
&35 T AAANRESE AEsta e AA ol m= NASAY 749 1960 F-H
Walrt AFYI(EHF 170m’) AL AZste] 202130 &3 ALY A(SF
40,000m%) 7NEE BT 483 DA Jon, 202dFHE 7€ AFHI B
o} 2u) ]9 ﬂJ%%’ﬁ(lOO,OOOmB’) ME A AR T NEES =5 9t dBRS
A Hx dstra JAF7IAE 20208 5€ =& 3R, Asri I 54
(Fa& ZEHY, 1,250m) o] - T A A (Loading Arm) /e ¢45 3FH o H,
2022 5ol TFoA HErLE Fuitol s &FS S I8 e s
T4 AF7)A ) A -5t Alz=Hlo] tig AFES & st §id, SEvete

A I T4 e bRIE/RbA VSN ES
ZZ|GAloltt, A MA 4 S 20309 19 4,000=44 2050@ 6236,000=7}F
A 7V ASRE oAstal A, dErie Hu) A Hel| oF 500F/Day, ofAlok A
Aol oF 250=/Day, rE A el 30&/day RO AAHEHE 5 &P FolH,
v, 8 5 228 7|ge SAHSE A M5HES AAtst AlA A1dES A=
st o ., T 4 FaTE 202003 7= oF 229HE A 2050 2,7907HE
°® 2030d olF FA3 T/HE & ACR oFsa 3lon, 2030 HE 20501471

A B9 S BFY ANE TEHI Fa AFE 60% o4 FEE FHT 9
ok SEuEt dshei S VIZZIAEK E&S, £ S FASE 20229 =R
B gss AN SAE 712 mYstel 20233129707 Ao Azt 3WE F2

o

oF ol At 1RTHE R dstFa A A2E" TS5 gEsta 202495
B EAZAQ S Fvlsta vk =3 2025W7HA T B A%k S5YHE R
524t 19 3HE R dstra A ZWEESE FVtE 75 dFoH, §
Aol e EW 20261 FEl= Az oF 9N ES AL E AT S A
o Awsta ok ofd met -y E A AeT|A =5 AEHA =4
ko] Astgs AN 9l AJE e bHYIEd bdTE Jie]l Hadk AlF
o ddZle/id B2 A HA d3tra A7) A AR 5 94 Av 8
del A - g E ti7k AdEd Hrh - ARG Al JE kdrEs
A=t sk AoH, FHAE dstes A 2(-253C) 7t=E Aol A st 2]
FAFE JAF7IAAA AF7] L0 Hl o AAeE RUEYS 3 A3
BHE ASstal WA 44 AlolE @ ¢ e AL 7 33 EdEe AN
stal AAAE dFshe Aot AAl= LH2 71 A ARZ’- A, o] - SHAAA, ]
< a Sol Ui GdAs Friledt AEREA AT 9 gdx dSe Tl

=Y
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S

Fe3 = AoH, A= tEF d3ars AN F4e] ArA AAH
AR o|Fstr] AZ A -8ty Alz"o] tiE bAA HUF TleEd kxS
A =3} ke Aotk
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olatet, BIHE, Ayul

(¥ 2l
Hydrogen Liquefaction Method Using Liquid Ammonia Precooling

Sanggyu Lee, Seongwoong Min, Sungmin Shim

Parity Inc.
a8 o
WS 2 Fae) AR g olFd YoiA, A Gmuol A% B o]F W ol
F24EI Y ol dEYoles FA4 EFE FUHER] ARAAIE desiy AHS
&7 7] wiEel, ddLY Ak 53 Zo] tige] ol|A &HARHZE opbd, T}
dolvk RdejE T3 22 4uhs] AHloA ARESHY] fEiAE, dEUoE HA
S22 WHY Bost ok ANHOE S AYS A AA) FEijole] giekg
ol B AFAAE Y 7Y F2 L Eo ot & ) AL ®ad A
27b gow, trigel WY u gmyocl AAE -333Colth drLotR R

A

B A" AdEe] dRYotE rtdsfo
3l APE a8 A B olFstr] flste] AT A, AP FL2E B AR
o2 2EE YK & davl A A3} AAM = B2 Fo Furt
AREE 7] Bl Zoll, AR ofyEt ¥HiE BAAN Y= AAHNAE B2 Wi 2
g3ty B3 BAE saE Y- A8A - dgsks v B2 oluA7F Bastr]el, o]
23 Ao dRYotE ARG, tiEe] dEUYorl aE Zon. &, 9A
dRYolzRE q3} F4E THEUW, AGEHE ool vty diFe] dAH AR
Yol ¥de &8 F don, B AFE ol A dRYol YIS duies
283 4 93} gRlel it Aotk
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Performance and reliability assessment of micro-dust reduction textile
materials used in high-efficiency air and gas filters

Hyun-Jin Koo', Hang-Won Cho'"
Sustainable Certification Dept., FITI Testing & Research Institute’,
“Industrial Environment Advancement Center, FITI Testing & Research Institute'

2 °F
et 22 &7 8 daAddA BAHEE ugd ed=22 di7]ddA
AR eF Jh-g-ske]  2af 9_%’ ZA(VOCs, NOx, SOx ) ZWAWUA =
HeE o] AA AAol AAR GIJFES mAY FHIE JMES Al7]AL Slth
ol AARAZ|FHWHO)= =2 l’—‘i oz 7] ed=de HEske Al g
WE387les Aotstal lem, ofd digstr]l 9 mAHAE AR A2 F
J= 71 B Tk ZqEZ‘rJ‘?h E3Ey g #Eo Adee FHfse vleAd
AraA e a7t Srlska Aok o’ g 53 ZE 2 FHE daaA Y
nARA - A de 3 AFA FReE =W A HE, 7|FdEst "

dATAN S S5k é"’“oi §.’L Ao B ?i:r“’ﬂ/ﬂ% %”3 OVH, =,
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Introduction to waste wire (optical cable, jelly-filled cable) recycling
technology using low-temperature pyrolysis process

Jin-Do Chung!, Won-Tae Kim!, Jae Hyeong Choi?

A Qe FAE ol&dtel AAA (o)A FUA N EE
4 GFOEA ANFE BListel ABESAE Aol Bl

Ues #HAY X AolES FA38E Cu, 93, PE, 28 F Cus 557FE
ALt HFGAH FARE B ALddA & Zallste] Aol A5 AA| Agsta,
o oA FF G0l A A% AR 1Y AXEFHE sfo] 2o

A o1

| Y )
A BAL A= slolth JUE FAE FHRE/LF)NA o

Nee 28 A Bk,

=
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|8l PTFE Fiber ¥ FX|xZ

PTFE fiber and non-woven fabric manufacturing technology to ensure
uniform dispersion of DeNOx catalyst

Hong Sik Han!, Jung-Hwan Kim', Heok Soo Jeon'
Micro-One, 368, Yeongok-gil, Ipjang-myeon, Seobuk-gu, Cheonan-si, Chungcheongnam-do,

31026, KOREA'

8 oF

HT AAAA w77kl 23 Hode mAIMA 2 A= o tir]E
A TAZE Azl wet vjEs 8 r]Eo]l FA AstE o] "AA4RSENOx), %
AFEEGOX) 5 A AR = Jde= 1S &AL AT 2 TAH iAol He
gAY AA Tl Ty PFFOE st a9 AR JiEe dAT|E 9
EsAY F8 BES el 1ItE Fdst] AMESaL ol =W Zls AT
< 53t g Edd EXE FAd AAY F e AFE Ndstaa &=
rEo] oA Y. B FAAd A= H2ZFule}l PTFE Membrnaes A -8AA
riedEdy 2x& sAd AAL + A= PTFE MCA(Membrane Catalyst
Assembly) Filter =& A|2He st gom, w5 U AA A I&& = PTFE
Fiber ¥ BA X9 Az7|e Nds T3t DeNOx FwlE #dstAl B4 o=
# EdHaRE FA71A 3 DeNOx Sl s FA 2o nddo s ddsiA &
2kA 7171 98k Fibere]l Alx 34 % PTFE Powdere} DeNOx &S U AH| &
TFeta SZAE TRV UolA TE2A EASEE AAZES AA AEE S 3l
Ao 2 A|zg Fibere Ful €318 fAaEo A Suds B3 FAXE
Az F AL o|F nHIAH BHEE A=Z35H7] 95t Needle Punching ¥ =&
ZA3stal DeNOx Sl FAF 24 PTFE FAX W o &S A3t A7
=k 3
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DeNOx F0i ZE EEQ| =EEtst 2hHof| = emission HS

Zar, 23F2, HAy"
F 7| EA 7Y AFEFARE, 3 EA T
AT AT
*yskim @kitech.re.kr

Emission behavior of DeNOx catalyst coated filter depending on
composite method

YoonJin Kim', HyeJun Yoon® and YeonSang Kim'*
Textile Innovation R&D Department, Korea Institute of Industrial Technology
(KITECH)'
Safety Convergence Technology R&D department, Korea Institute of Industrial
Technology (KITECHY
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A E, bsE, Ryl ?4““3—]:%7]§‘r53%, TEE ToE 74 Hodd
T AoE dHA v 2rAEAE FE AAAEE G4sEoA] At
A5 a3l ES A7 Al717] Yske] SCR(Selected Catalytic Reduction) 3
A FGD(Flue Gas Desulfurization) 34 %933 dom, ojd mz} g7 9 E
2 wEqtAlel wEt ME 55 Aofsta AT Az EokdAe oAXs] da
2beEE AAS] g AHrt RS FdEjolth Ahg e NOxet mlAH A v =
TAE WZA717] Y8l 1sEE FE 34 & 5+ e H7148 PTFE A X A
= 7 AAgE 1&&9 PIFE WE#H Az
&5 A% 53 71e Jide] Fesith kA B dAFoA s E40
¥ PTFE fiber& o]&3la] bulky PTFE fiber BAZE A|x3HoH, 3 =

‘ﬂé. E IBstn Su 2" BE o @, el emission 7
7Fst At DeNOx SulE g vl 10-12 win= ?}7}5‘ RS st Fuj
PTFE H2XZE A Zxst¥t. 181 =vj7}t Z8¥E PTFE H2 39| membranes
H, dHOZ laminating 3t EF FHul THE A =3t VDI326 HIAEE st
o] emission AF& H7IeATH B AFo A= DeNOx Zw] PTFE B2 IE WS
N3tz DeNOx Zw] PTFE R xE E313) wlwol] ulgba] emission A E < H
. H7Felg ™. DeNOx Zw] PTFE H2ZZ VDI3926 A4S 3 4y £43
DeNOx A A&EE 9 emission A& S FA43te] E&2 33 Y-S 23T

=
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DeNOx S0 EX[E 1&E7|H PTFE BA|Z MH=7|=

ST, LA, BHEAP, A

y - y =
YARAZAYE, FFAYA7] S AT, Epo] T2

The development of manufacturing high air permeability PTFE
Nonwoven for increasing DeNOx catalyst powder contents

Myung Soon Song', Yeon Sang Kim? Hong Sik Han’, Heok Soo Jeon’
ILJIN Nonwoven co', Korea Institute of Industrial Tec]mo]ogf, Micro-One, 368,
Yeongok-gil, Ipjang-myeon, Seobuk-gu, Cheonan-si, Chungcheongnam-do, 31026, KOREA’
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AN A A A HEE = w7 7F2=9] mAE A9} ARIEH og tir]d 2 A
7 AR CE L BAS JHAA HEA w77t wiES & Vleol A E Eol
AL A5 A= MEFSE 7IES TNV AT Mol A AAFORE o] F
oA o, A2ZFuE o83l V| LHdELS AASE 7lso] ZEwa §
& AFE ARES BHE Adelr] 3 4te g FujE g FHEAR
PTFE MCA(Membrane Catalyst Assembly) FilterE w+E 12 dtaL, g A|FS A
z3}7] 9late] PTFE bulky BHXE Az7]&<S Awsaa & DeNOx Zujw=]
PTFE RAXE A x3st7] 9o 115714 PTFE R X ZudAE HUjg &4
g F UAEE F7IAHol A A Bag Filter= AT o+ v A= 7Y
Hfstojof o bulky HAEZE Axdt= #AH F Needle Punching B=5 w3l
o, =7t AstE = ZA7F o™, PTFE AfolA ¥x, 282, HH7] 59

AR st F#HAFE ZHE FAEZ Ax7t oy go] s 2 dFAE 22
TAZA AFE & W=9 PTFE AF& #7384 st dEE 251, 719

22y FAZRA AFE BMA IEE, FHr] BAE BYstd Y
AzE At A . ol8A #4d AL AxS & YsEHA
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Catalyst Development for Low-temperature DeNOx

Tae Hun Yeon', Eun Duck Park®
JK Global', "Department of Chemical Engineering and Department of Energy Systems
Research Ajou University’

Q o
YANSDNOV S Bl77k2 Fo EFE NOSH NO,E mylobst whgg A7
A A2 ARAAL AASE Wgom vhis Ad S ol gskel 300C o)
of Feold AHoR AU vk AT clreel wlskasl WFess)
o] AEeEuT W] Wi 200C olfel %e LrolH FAWNSS +AT &

= Fuel Wk Aol io}ﬁ 7k At 53 mAl 4R s& S0l AlAsk=

YLy o} AAste dANSS s 75‘% o2t A EdAZujo] th Fa7t

=2 ZZolt ol& HAAME A2AAE NOSt ¢eyofete] wbgS T i
H

A8 AY s 2% S W17l Tol £RA Ga NOS| S B
NO,& Ax ts &9 fast SCREH-g= T3l NOE AAstE vhdA Zuj,

2 %ol NOxeh BAol E38 SOxol ofal MREE FupolduA L Aot 4
A Fel BF G7h APAL A 2 ARAAE AT AL Sl
B A7 e 12sT B FAAM 5B FA Svjo] o APARE A%
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Study on the operating characteristics of PTFE MCA filter module
for simultaneous removal of multiple pollutants in incineration facilities

Sang Yeon Hwang, Cheol Woo Park, Hyeong Rae Kim
Institute for Advanced Engineering, Hydrogen Energy Solution Center

2 o

T AAAA AHEH A4 A BASke mAEAY AdEE] HAASE
NOx) AA 4L WAHEHE o] &3 o743 x7]2} SNCR(Selective Non- Catalytic
Reduction) T+ SCR (Selective Catalytic Reduction) 7]&9°] F/FZ o|Fi Jor
ol ¥AE WA F& TA HEs= stolBE E(hybridd Tle® ?-_31'?— =8
Hi dot 53], d&F dadHoAAE tr7|SF B o) widyd AHE
3l ?—J*”i}g HiES £0la o EFeta mMEFTFY AN =2sto
SAFAA= HAr AstEa o & Ave S asta o 18y, A
AbetE AA AL BEN A - dHeE Qs EEHASH AR dFE] ﬂ%
g ArY Afole &8&°] 2 SCR FAHS AREsh AAH] 2 FH7}E w9
< EA7F deH, 43 Aul Aeole B&S Oh EAN AALE Lﬂﬂo}‘ﬂ
T2 SNCR A& Agsta ot FA &80 60% HEo|B=E olF &83to %
§]'5] Hﬂéfﬂ%ﬂ—ra T PHFOE oEE ZoE AUHEER 7|E %7‘&9]
o 588 Bty AAAL grUt 7Hs¢ PTFE MCA ZEHE o] 83 €3 75&
F7Fste= Zlol &aA <l dijke] B & Utk o], B A= 250C 12 =19
Al AR 7he et WA WEke ol -3 PTFE &4 48 53 ZEr|HoE o]
&stal V,05/TiO, Alg el &4 Ev) EA& B3l €4 7]5o] 7t PTFE MCA &
B & =48t 7dsta 9lom, pilot A3 AXE o] &ste] A8AdR &3 BARA
oA MCA ZHE|EE] gt ﬂ"“ﬂ“@ 2 IAEAR T & EAS Fosta o3
2 g4 58 748 53 des I 0}011:}

I

ARAF : 2 s AFAEARIAE(MOTIE)QF SH2AHl 7|2 7 a] U (KEIT)Q] X|QS uhop 2
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PTFE MCA Filter ZE2| Ms AS 8t DeNOx =0 FEH]
=[x 5}
Mx|sH, THON!, ML, Fao? £7)87, urHe?
Frbol 22, 15/ 4A AR

Optimization of DeNOx Catalyst Coating Method to Improve
Performance of PTFE MCA Filter Module

Ji Han Sim1, Young Ae Kool, Heok Soo Jeonl, Sang Yeon Hwang? Gi Hoon
Hong? Cheol Woo Park?
Micro-One, 368, Yeongok-gil, Ipjang-myeon, Seobuk-gu, Cheonan-si, Chungcheongnam-do,
31026, KOREA', Institute for Advanced Engineering, 175-28, Goan-ro 51 beon-gil,
Cheoin-gu, Yongin-si, Gyeonggi-do, 17180, KOREA’

H AAAAE w77k zel 237 ﬂoi%\% H A A= 2} AR 72~ (A A4 4F8HE(NOX),
4kl E(SOx), HCl 55 A#shr] 91k 1485 &4 A 2 348 /A S g2
A 2 A7 @ke] X LAY AN RS AR 7104«1
735 H" Mol Tejdne =3 e AAH 9 308 24 5
A3l A AR oZ = H Lo ol o] o] FHF9 EH7]§J7:‘ ﬁLXﬂX] 7@}
A A A gEy J)go] Bt AHolt =3
0y AR ARl FFolv FUHER] Ve EYE F3 AdEe ﬂ17]HHE°19~
Vs B A FEage Aot B AFdA e AR e dasstE
SAll AASHE A¥§ 1'ES stolHg]= PTFE MCA ZE Az 4 %5; 71
Aol disl Agsilct. ® <dge] b PTFE sl E”“Z—UH T A 8}
PTFE et & A#fete] dAaqtsl= Az ads ‘ﬂo}ﬁiob} “% Bl
el St Gx" Eugo]o] FrHHQ] FuiE A®EY dee HstAoh
A R REXo] thekg wir|rbe] gte A28 FHv), %(S)«l Aol e
] & A&3te ATE AT 204 g Fujet §ME HH HE=R
wykste] IR NS A|Z3tal o]F Dipping F®W WAoE EAT ¥, 2FA
(Squeezing), A =Z(Dry), ¥A(Lamination) FAS 3 ZEH| oS A XL%PE‘r A%
o] 3¥4=l PTFE MCA ZEHu|go]+= 200C ZZﬂ_Oﬂ/ﬂ SNCRe] MsHT 3}
SNCR¥} PTFE MCA ZHE &S &4 d8A SCR¥E FARE €244 2&& ¢
st B AT A= PTFE MCA ZHEES /NEggo=zH 4ts) 7efd&
3 S =& JES Bysta, £ZAAE By ojyel miMEA & A
2AbsHE HjEshe AFgAl ARke] A &o] 7hed Zo®E Holw, FIHER, A4
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A Study on the Explosion Risk Assessment on Hydrogen Refueling
System

Boo-Seung Kim, Bo-Myeong Kim, Han-ju Lee, Seung-Taek Hong?
Institute of Gas Safety R&D, Korea Gas Safety Corporation, Republic of Korea

9_]:
A AAHeR S d B I DI ATF7F o] oA e ThLH),
FaFAL #H rHAFHsL W Jle =2F u=FHn Yok J)E
b? 2 _'4:1_ /\]/\qoﬂ

Oil&Gas ®oFA AT =4 A85H= AP H7F ToolEol
e He8HoZ ALEE 914 aHY ©]H 3 toole> HFEE 2D Hi A o A 2]

Open space ?1@A H71E 7|E2o=Z 3t Yo} HE 2 x;He] AZA7], Congestion
area®] Fo|] 59 FFES AHT F JEE vrEoA JYARE HEES RS
o] WaHoj %EM‘]'O#(Q% ZIAE Well f1A8k) A= FaFHdid g 934

H7he vha 3AE o A3 e ek ok
TaZTAL e AFA H7F Al LB == Consequence analysis 502 & FA
A3l o3 AESFGH AAH3 ] 93 Explosion 2 Flash fire7} QTh 21 5 &
AAE A M 2 IsE BYHE F Ae A2 AAHS A 2§ Explosiond A o]
o FAaZAA A T4 Qhdn] g9 ;jz%z% A2 = o]y 1Y
A Aol Al 221 Explosion Aluhe] 2o gk Bk A 83k 3D fhA Ao $dAd
B 2eg Aos dddn.
2 dAFoAE AA dukHl 4 FHAE CFD Toole €83t RASIA 74
WelAe gk 4 5= AU s FASET I-d FH A AR S e oI
Explosion AlU2] & ZI3 3] Explosion Risk Assessment(ERA)E 333 o]
g AA-S Tl ZIAAE WA e Fdtel] o At FEFS 3D FA0NA AT
2H oL M FEe 8l 71t ok

Acknowledgment : ¥ AT+ AFYFGALFMOTIE) 2 =0 A 7] <% 7} (KETEP) 2]
2020 AH71=8AAY AHo®E 85 A5 Y HH(No.202003010040010, 4772 TR 2FE
TATHAE AT B FLTHA 3

Corresponding author : hongjinny @kgs.or.kr
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A Study on Establishing techniques for Complex NDT Re-inspection of
Hydrogen filling station TYPE1 Pressure Vessel

Min kyung Lee, Oh Hyun Jeong, YoHan Park, Sang Jun Ha
Institute of Gas Safety, Korea Gas Safety Corporation
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sierd malol o3 sbuBalel = Balol Basith soHscl ALHE
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A Study on the Review of Safety Standards for the Field Application
of Hydrogen Station with Water Electrolysis Device

Jeong-Ah Kim, Jung-Suk Oh, Jung-Hoon Kim
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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A Study on Performance Evaluation Measures to Ensure Safety of
Developed Hydrogen Burners

Hay Young Lee, Yeong-Gwang Jo, Sang Joon Ha
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Reviewing Minimum Allowable Temperature(MAT) for Liquid
Hydrogen Buffer Tank Materials

Jeong Hwan Kim, Seong-Woo Lee, Sang-Jun Ha
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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A Devolopment of Monitoring Signal Analysis Methods for Real-time
Safety Analysis of Hydrogen Refueling Station

Ugwiyeon Lee, Jeong Suk Oh
Korea Gas Safety Corporation
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Developing Quantitative Property-Consequence Relationship (QPCR)
Models to Predict Hydrogen Leakage and Dispersion
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Chemical Engineering, Chonnam National University’
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Development of hydrogen refueling technical standards for hydrogen
fuel cell construction-Industrial Machinery

HANJOO LEE, MINAH KIM, YEONWOO HAN, SEUNGHWAN KIM
Institute of Gas Safety R&D Korea Gas Safety Corporation
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Development of A Liquid Hydrogen Refueling Station Monitoring
System
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Domestic status of combustor manufacturers according to hydrogen
blending in natural gas piping network
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Institute of Gas Safety R&D Korea Gas Safety Corporation
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Emission Characteristics of Exhaust Gases on Residential Appliances
with LNG in the Hydrogen-Mixed Environment
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Simulation of Hydrogen-Methane Flame Behavior of Combustor
according to Hydrogen Mixing Ratio
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"Department of Mechanical & Automotive Engineering, Seoul National University of
Science and Technology
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Effect of H2 Concentration on Stratification of H2-CH4 Gas Mixture
in a Vertical Pipe

Tae Kyun Kim, Jaeyong Sung’
Graduate school, Seoul National University of Science and Technology
" Dept. Mechanical and Automotive Engineering,
Seoul National University of Science and Technology
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An Experimental Study on the Safety of Residential Gas Boiler according
to the Natural Gas Hydrogen Mixing Ratio
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Analysis of domestic gas boiler performance and stability according to
changes in hydrogen blending ratio
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The Study on the Effect of Hydrogen Blending in City Gas Pipeline
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The Implementation Strategy of International e-Methane Value Chain
Pilot Project and Implications
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Research Institute of Economics & Management, Korea Gas Corporation
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Production of synthetic fuels from hydrogen and carbon dioxide
Ki-Won Jun

Korea Research Institute of Chemical Technology
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E-methane Production Technology using clean hydrogen and CO,
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CCU’s Legal Review in “Synthetic Methane”
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Shinansan University
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Analysis of Production Uncertainty Considering Reservoir
Properties of UBGH2-6 in the Ulleung Basin
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Surfactant type selection and its implication to the CO, storage
in saline aquifer

Joseph Iranzi'”?, Hanam Son'
1. Department of Energy Resources Engineering, Pukyong National University
2. Department of Mining, University of Rwanda

Abstract

CO2 storage in the saline aquifer is a rapidly evolving technology with the potential to reduce the
environmental impact of fossil fuel usage. CO2 injection in saline aquifers invokes a capillary fingering,
and only a small percentage of the pore space is filled with CO2. The surfactant utilization in the CO2
storage has gained an attention due to its cap ability to improve CO2 storage efficiency by reducing the
interfacial tension(IFT) or wettability alteration(WA). In saline aquifers, IFT reduction reduces the
magnitude of negative capillary pressure, releasing trapped brine. WA improves the percolation of the
injected CO2 into the small pores, which enhance the residual brine displacement. In most cases, IFT
reduction and WA happen at the same time. However, depending on the surfactant type, IFT reduction
can dominate WA orvice-versa. Therefore, abetter surfactant selection leads to the effectiveness CO2
storage. To evaluate the surfactant selection impacts to the CO2 storage project, we compared two
surfactant types: CO2-soluble surfactant(C-ss) (IsotridecylEthoxyltesTDA-11), which can reduce the IFT
with constant wettability, and brine-soluble surfactant (B-ss) (SulfonicPOA-25R2), which can induce a
coupled effect (by reducing IFT and change the rock wettability simultaneously). We firstly examined
the effects of these surfactant to the relative permeability and capillary pressure, which later
incorporated in the reservoir simulation. We subsequently performed reservoir simulation using Matlab
Reservoir Simulation Toolbox(MRST -CO2 lab) to evaluate the CO2 distribution. We found that C-ss
induces a better surfactant distribution than B-ss, which reduced the residual brine, increased the
maximum CO2 saturation and improve the injectivity due to the bottom hole pressure(BHP) reduction.
However, a reduction of the residual brine impedes the residual CO2 trapping, which can compromise
the CO2 storage security. Typically, surfactant utilization presented a wide range benefits to the CO2
storage. However, the effectiveness of the surfactant utilization relied to the surfactant selection,
injection condition, which can permit an effective distribution in the reservoir. Therefore, CO2 - soluble
surfactant is most preferable surfactant since improves the surfactant distribution and reduces the
additional brine injection. Besides, CO2 -soluble surfactant is limited to the IFT reduction and
insignificant effects to the wettability alteration, which compromise a full utilization of a coupled effects
induced by this surfactant.
o] AT AR(HEI|EHRFA)Y YU FHATATE UL ol 3
H d59(No. NRF 2022R1F1A1075117)

- 145 -



[ 2024

Development of Digital Twin for Real-Time Diagnosis of
Hydrogen Refueling Stations
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Korea Gas Technology Corporation

Bl & 255 SH oA &438la o4
MATLAB SimscapeS %%‘8}@

dstglor, AdAet 7 2ol 2k HlolH
TE Mo, =3 tAE EY Bdo| 2557 93
olHE Agste oH|EArt F8stE= 2Llj/]r—r 9]
AWS(Amazon Web Services)®] Lambda, S3 ®WZl, IoT Core 4

=
[
i
it e
oo S

o

Mule] AANA FHEE AN FH dolEE FHSEE A%, ve P
B ol ol duE dAsn A9en ofd 4ok dAsE sNse %
A% gl dgol HLEE AAE TEAUG. £ ATE BF A4l
FA4d #78 A4 ¢4 HolHE B Tzds ndg Azasien,
FEol WAT A FolEE Ba ALT A /P AnHL AZ3HY

ol

rlr

Sy oy 2 it
' 1‘)“ B>

Acknowledgement : £ A= AFTAALFEMOTIE)SE oo A|7]<=H7Fd
(KETEP)9] A S wrol 3gt A7 A JUt (No. 20227310100060)

- 146 -



[ 2024

AstrLSHA0M LH2 519 & S &4(B0G) =4

olatd, AXY, ANA, BYS
Jo] & ()
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Hydrogen Refueling Station
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Study on the Design to Layer Of Protection Analysis
for Liquefied Hydrogen Filling Stations
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Analysis of Risky Supply Conditions during Fueling of Hydrogen
Road Vehicle Using What-if Simulation
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Development of Heat Transfer Model through Hydrogen
Refueling Line and Quantitative Analysis of Temperature Rise
Effect
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Department of Chemical and Biological Engineering, Korea National
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A Study On The Development of Pre-diagnosis Program for
Design and Operation Safety Assessment of Hydrogen Station
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International Cooperations and Responses for Gas Security
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Policy Research Team, Research Institute of Economics & Management
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Establishment of Road-map for Safety Management of City Gas
Haewon Yun, Dongwon Lee, Yeongjo Ruy
Korea Gas Safety Corporation
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Discussion of the need for domestic introduction of EN 14470-2,
a manufacturing standard for high-pressure gas cylinder safety
cabinet that guarantees fire resistance performance

Jihyun Kim, Jin-Kyung Sohn, Gisung Kim
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Measures to eradicate uninspected imported gas appliances
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Current Status and Evaluation of Liberalization of
Power and Gas Industry in Japan
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A Study on the Reform of the High-Pressure Gas Safety Control
Act System
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Clustering Behavior to Reduce Power Generation
by LNG Direct Importers in 2022 and Its Impact

Hyungsang Song
KOGAS, Research Institute of Economics & Management
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YunlJin Jo
Hydrogen New Industry Saféty Department, Korea Gas Safety Corporation
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Review of the application of Gas Act to nuclear-based hydrogen
production
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Korea Gas Safety Corporation
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Forecasting gas peak demand for Jeju in Korea
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Research Institute of Economics and Management in Korea Gas Corporation
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Study on Over 20% Ammonia co-firing in a 0.1 MWy, Circulating
Fluidized Bed Combustion System

Tae-Young Mun’, Seong Ju Kim, Sung-Jin Pak, Sung-Ho Jo, Ho Tae Im
Korea Institute of Energy Research
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Research for deriving standard models for each bunkering
method to institutionalize land ammonia ship charging

Ji Su Yu, Young Joo Choi
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Analysis and Derivation of Risk Factors
for Ammonia-based Hydrogen Generators Manufactured on Site

YURIM JO, JIAN CHOO, JAEHWAN JUNG', JUNGWOON LEE
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Analysis of Safety Items for the Development of Safety Code
for Modular Ammonia Generators

JUHEE MAENG, JIAN CHOO, JAEHWAN JUNG"
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Technology of High-Purity Ammonia Production and Utilization

Jae Hyeok Park, Gi Chan Jang, Jong Kwon Park, Young Lae Kim , Byeong
Ok Cho
Wonik Materials Co. Ltd.
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HD Hyundai Heavy Industries’ marine
e-fuel(methanol/ammonia/hydrogen) engine technology

WookHyeon Yoon, GwnagHyeon Yu, YongSeok Lee, HyunChun Park, KyungRock Lee
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A Study on Nitrogen Oxide Emissions from Afterburner
according to Operating Conditions of Ammonia Solid Oxide Fuel
Cell

Sangho Lee, Hyengjun Jang, Sunyoup Lee
Department of Eco-fitendly Mobility Power Research, Eco-friendly Energy

Conversion Research Division, Korea Institute of Machinery and Materials
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Efficiency and Economic analysis of solid oxide fuel cell system
using
ammonia

Youngsang Kim, Quyen, Dongkeun Lee, Yonggyun Bae™, Jinyoung Park,
Sunyoup Lee

Department of Carbon-fiee Power Generation, Korea Institute of Machinery
and Materials, "Department of Eco-friendly Mobility Power, Korea Institute

of Machinery and Materials
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Study on the Feasibility of After-treatment System for Ammonia
Engine

Cheolwoong Park, Minki Kim, Ilpum Jang®, Gyeongtae Park’, Yonghyun Choi,
Yongrae Kim, Young Choi
Korea Institute of Machinery and Materials, "Chungnam National University
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A Study on the Bunkering of Ammonia Fueled Ships

Young-Do Jo, Shin A-yeon, Sol-mi Lee, Chung Min Jun, Sam-Su Lee,
Jin-Jun Kim
Institute of Technology, MS gas
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Study on Quantitative Condition Assessment of LNG Pump using
AHI(Asset Health Index)

Choi Won Mog, Ko Jae Pil, Yoon |k Geun, Kwon Sun Gil
KOGAS Research Institute
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Performance Analysis of a High-Efficiency Liquid Air Power
Generation System Combined with a Small Modular Reactor

Chunsik Lee - Choongsub Yeom
Institute for Advanced Engineering
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A study on the prediction of flammability range of
hydrogen-methane mixtures in high temperature and pressure
combustion environments

Seonghyeop Go, Dae Jin Jang and Min Chul Lee'
Dept. of Safety Engineering, Incheon Nat’l Univ.

FERD o AN sojue FaAdel
e 3 Aotk b #HHE hEH =
ZFA A o) A, @%’L?ﬁ?l’%ﬂiz_ 1_(Korea Occupational ~ Safety  an
Health Agency, KOSHA) 7}lo]ZoA s A2-ddelAel 4 7FASAI] 40
vol%~75.0 vol%®to] Z]Aj=Eo] it} 7}‘55&74]*‘5 i‘:ﬂ' Adgo mgt HE F
+ EA4X0]7] Wil -39k A i A5V fle AFole Ate f3A
o] Fobd Fytel gtk & 04?01]/‘1% TAEAR 7}*3‘3” Adule] 71 SAE A

Fotal 2a1%ke] A4S g G AR E, G, T4 FE F2HUs
s A3l AFE FARY. ZAE FE A4 AEE dAaSEd & JrAdA et
KOSHA % v]=r3}A)] o W3 8] (National Fire Protection Association, NFPA)<l| A
ANT ALAAAS Aol FTE BAGG. L% 0 qhelel Wak] mE g
H3lEA S #Fsta APAT HolEE 7[R0 R ZARAS EE3Y JMAAE
Az ARE A4S ANTG LTt BANMIE Aeol e 2ANS
ZoW oAE HAVOE S A8 BEE AT vpAIteR AWIEE Bz
3*4 A4S e 7HARAE ==5%tal, 59 51-7501] gt EAREE A Wl
o3t EF7I29] THAAIE =E5

L

ZALe) F 0 B ATE S FALY 20229 25 712 AT T Aol o) AU YL
(FA M Z : R22X002-06)
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Development of a Machine Learning-based Model for CO,
Injectivity Analysis of a Depletion Gas Well

Jeayun Kim, Yubin An, Seokhee Jung, Sunil Kwon
Department of Energy and Mineral Resources Engineering, Dong-A
University

8 °F
CCS(Carbon Capture and Storage)Al 7} A2
AFol AAste 7ler2 18 FU7F2Ad, A8 g3 ol
T 1 FUkade o] gREo B HARE HFsa 7] Wizl FY 7
== &8st HHEA CoE AFT F UATh

WEHQ Co, U HAAPHAE =DRAS AFF AR o] Atk
9E mae Wy FREr} AT, AR 28871 AR, AR A
geolde ARE AAE AT + AT 44 D2 BHNY g 2ol
2 e fo gYAus} Wasiths @77 £

HAHY 2de folHE o|&3] THE A F o= ndS rEo] 54 Ay
£ dZstesd 8 Jbssith olgA e HAlyy nde nARlE g8
o] 7hssta dEwlie EYEHSE 23ete nde] F84E FF A F Y.

2 AFoA = PIPESIM™ME &85 COo, ¢ =884 ndS HH3 & &4
AR5 AESIY COo, HF FUF d= 2d e MISEY. F 5719 dHHFA
F5 948, AFF 5, AFF B3=, FUF 27, FY 4EHE AR, A
HEH2E 7|HE S8 &9 4893 HE FdFS dFsdh. dA dlolE Y
MG 9007003, HolEe 80%S THUARR, 20%S H2AEARZ ALY,
I ARE FAWEESHLLAHMAPE) 40l 6% olHE A=A e dHE 42T
T AT

ARAE o] EmES 202495 ARGHEZAEM Ades dTouArER e A
(No. 20225B10300080, &dotrlol 1z & - 7k2d tia CO2 A% % F12 A4 9 3
o A A F2 2 i) 202495 ARG S AA e Ados sty
3o A YL wol =3P AFYNo. 2021060001, HlolEjAte]A 2 7]8E MK - 7hx ®HAF A
BN F).

o] =% SLB ALZRE 7R & PPESM &~ZEdolE A&t 24
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Study on fault stability analysis considering poroelastic stress
change
during geological CO, storage

Dahae Lee, Kyuhyun Kim, Donghyun Kim, Junghwan Yang,
Seongjun You, Dayeon Kim, TJihoon Wang'
"Department of Earth Resources and Environmental Engineering, Hanyang

University
2 °F

HZ COo, ATAZ 71 AAE St AL /A2y @59 AF9e3 ¢
AR EA o] AFFoltt V& @ A A A, AL FF U A o4E
F7Hbe aEstd oy, HZde A 48 SUF RAA Xeke W A Y] &
Y BAS fel 35 84 89S e dFSol FIHL o

2 dAFolA = JgduaSadd FAE FAL Wb 5 G4 Y WHItE AL
Rudnicki(1986)8] G215 &8&3t, CO, ARAL FH&gH/9sts =474 FA
FY AU LE 7vte2 rEE FEH3YTE ©]F, Coulomb Failure Functions
Zgate] 24 B4 AlF 9 A wE 93 A S ¥ ith

HA w= FTEvul 3 Arbuckle formation WA H<¢ FUAA AEE &3]
29 ASE AP 74 FY Al 35 84 S8 W3rt 200~404 kPa H 9

5

:

o E3x, 944 Aol wE ugE $4

A A B3 @4 gdo FAs Wl

kmETH 77he Aol 9 1039 ol Fel 23 w4 e EW} mF A
3

ol
2
2
t
o
.

Aelel Agzt @ ASolE Co, AFAR A AT ©F HAA BAS 93
I g4 S¥o) WsE T sls Ao BUAL,

A} A

2 dTe 22195 ARG EEAE e Adow sfLAd/Nd @I el A
(N0.2021060002, HAE oY)y 2020 % AR (ASH, AAEFAAT) A
Ao 2 K-CCUS FAeol HYEKCCUS20220001, A7 ~7F= il ok AL
DS Bwol FYPE AFIUG.
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Geochemical impact of impure CO; injection in a deep saline
aquifer

Seungmo Ko, Yujin Kim", "Hochang Jang"™
Department of Energy and Mineral Resources Engineering, Kangwon National
University, "Division of Energy Engineering, Kangwon National University,
“Department of Energy Resources and Chemical Engineering Kangwon National

University

8 o
CCSE Hstd F=Ug o]4ksterAr) A S S (formation water)ol] S| EHH F50]
<3 A3ter wgS FE AT 24 WHIE o|gth =3 FUH Coel EeE
o] ¥3te ¢ A 3}8t dHb-go] Wy WASIY o]l= CO, AFFl FFgFES & F
At

2 AFoNAMs ETES T3 o)itgga FUA ddSS AFE qh-go] A
Ao HA e FFS BEASAT olE 9%t CMGAFS] GEMS AM&3 tid <
FE AL FEA EAHES FE9Y. o]4ikst
°© ] o] 2 (transition state theory, TST)S %
st 73 Y. BoEL F3lrad gz dAsHeH w5 olWA &5
b2 o 238" £ A= 35%= AASFAT. A B o)A
F9 717 10de2 st o RYUHAYES 10097 sty O A o]4ks)
B4 AT weto] x3EHO] oW 94.6%, FIFarlt EFEHO Yo 97%
7} AZEAY. pHE FY 5 A-dde 33Fart 23850 AL w 7P =3
ARk, BYUEHo] Ed AHAME &5 olitsetar) 7P =& pHE R FHTh
A% FE F e (calcite), A (albite)S EHHAoW 5 A (siderite), L
¥ X (kaolinite)= FHAEH AT 53] d o]&S F3 HAFH= Sk FEQJ TEA
=S ol EAE FUYS w oib wge] TFEW 742%7F, FI5avt
o 9o 523%7F FAEJTH wgo] EgEo o HAFI g3 ol
2 PA T vt BeER X5 9Jod FE FH wet &3
Z&Fo] AsstA

fit L ofj ofy

o td Hd rlo
N i,

St o
‘g

)

>
>

2 d7e 20249 %
(2021060001, ©lo]EJAFo]A
] 24(20224000000080, 7+
Yok

¥ Corresponding Author( % %), E-mail: hcjang@kangwon.ac kr

oL

FFIB3AM e Adez oA dmEdslie] A
7IME A - 7k AR A DI el v AT e 7 ¢
2Qrd Zej2H gdtistd)e ol F3E A7
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Deviated Well Stability Analysis Study

Junghwan Yang, Kyuhyun Kim, Donghyun Kim, Dahae Lee,
Seongjun You, Dayeon Kim, Jihoon Wang"
Department of Earth Resources and Environmental Engineering, Hanyang
University

2 o

& ll i

HA, A4 2 oy AFY dA &Y A 3EA(Global Coordinate
System), AlF3¥  Z3EA|(Wellbore Coordinate System), <3+ F2|H  F3EA
(Weak-Plane  Coordinate ~ System) % %3 3 A|(Cylindrical  Coordinate
System)2°] ®¥ AAHS Tl AFF FH @ Y EXE Contour Plotl=E
SA5leto AlFE T AT T 2
A FgE s vlus] 7
A= oA A

.

AFA

2 dFE 20219 AFRQIGEAAL Y] Adoz sgxanddsie] x4
(N0.2021060002, tiRE U )} 202295 AI(SH, AFEAAA) A
O 7 K-CCUS FRe AAKCCUS20220001, &27Fx~7r= Al FALY)S
ol 3w AUt
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Analysis of Operation Condition for the offshore CO, Storage
Site with the change of Simulation Settings

Youbin Oh, Ahreum Han®, Dachee Kim", Youngsoo Lee
Jeonbuk National University, 'Korea CCUS Association

8 °F
AEgold AZE o &8 Al a3 FAd dAH EAY AES dd v

A XS AR HH, dutd o= 7B o HAEO e AAXS AHES
A7 Btk sHARE 54 oY, 25 YoM AHRS F gAY Co, FAH &2
S5 Aol AFgeA @2 AN S0 SAstd Ao F JFFe WA F
o B dFdAE 12:_}7}i o COE FUstes =dd AAGoNA ALt 4, flow
correlation, e 2], A BH ol AL A Al wE Aol zo]He
AstAth 53] CO 5 FHsHA FAHAFe o] sl et FA A
718k el A "“*15}7} ‘?—i*ﬁﬂ“ A, AEHA ME mE Aol7t F=
HATH FY 4 252 156CE AAsta 27] FYZE o] 500 psi¢l =4

TAUAF

S

)

v o r ot

olN A

oNMe= FARE A& HAT 13}‘/} o ¥l 1000 psiZtAl e BT,
T FAY =%, 4™ xHo] CO, Aol =23l A Hagedorn &
Brown correlationo| A& A@AoE2 25 gfgo] FUtste= FEHE B
OLGAS correlation®l A= 7|1 =4S Wl 2-phase F5 FHE BRI o=
PIPESIM®| segment A4t W2lo] Interpolate, Hybrid, Rigorous® &% =T
Interpolate= flash calculations ZI33}A| L A4tH AHo=ZHE S H| & w
£ A4S Fdstal, Rigorous EE TFXEol 9] flash calculations F18)3shH,
Hybrid= flash calculation®] H 83k FXto| A= Rigorous® WAE, 11 99 3
< Interpolate®] W4-& W=27] wFolth dFd MES T3 U FAY =%, F
dA o AAL =Y A EwE ofFol wep AA ?i:f”é‘*}g xﬂ%*ﬁ]%}(’“ Hot
MAaE A3E & F AU

Aol CCS, LATEARA, U &4, AEHoIAd MY
AR o] =S 20229 AFIYSEARTY AdoR el A e v
o] A 9¥(20226A10100020, ¥ CO, FUAxH HArE A-sHhy 20228 %

Xé—r(ﬂ%l‘% AAEFAAR) Y] AYo g IIFCCUSFATH AU ol S=3d
A Y THKCCUS20220001, &4 7F27k & AIQIA oFA AFD).
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Risk Assessment of Co-firing Ammonia fuels
in Combined Cycle Power Plant
: Comparison using ALOHA and PHAST for CA(Consequence Analysis)

Hee Kyung Park, Yoo Jeong Choi, Min Chul Lee’
Dept. of Safety Engineering, Incheon National University, Incheon 22012, Korea
“Fire Disaster Prevention Research Center, Incheon National University, Incheon
22012, Korea

8 ¢
A AAHRSE 2050 BAFHS A3 el AA7FAEWNG) 7R A5A gE
3 AER9 HSto] &3] o] FojAa Utk HFAH A5 dEYol= o]4ikstE
=S AT F e AHY, =
o] golst 4 o]
ol= 7]& ©3 A A5}
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3 & TY5At 4R
Uol A5 A& ey = o I L el ey
EPAALS] ALOHA Z =233 = 29]9] DNVAFS] PHAST Z2 138 A3 T
dmYol A g FFAzH MAAJME HFoE FE-ZH-SAAL AlLE] o
& FJIFEE 4 mdPoR FHSPY F ZEIY BT FHEAED
(Unified Dispersion Model, UDM) ~|Hto. 2 wj7] Fo = wWEH =29 4t
S SMsth w9k skx) @ Zdbe] 9 &= HSE(Health and Safety Executive)
g2 vdds TNOZE ZHdsh AadA 2 HHES 53 Rddst, A dTFas]
AdARE &3t T2 ot AR & it WAYUSS 83
Aol Ao gk ztol7t Utk F 7HA CA T2 7he] Ad vlwE F3 A
o] AHAE wAdFst By & ARgE EEst A st

S47F2=Q1 RYote] A9 =4 o3k A FFHAVE M wA AEHALS
2w ¥ Hlw Al ALOHA Z23 A o 9A Jelstth okd
AALA(EA, Z7]%/Pool 31|, Z2 BLEVE 5)9 CAZF} z+S nlwdte] FHot
of ya] WA (HEhHS 7IWte g Yol A5 hHAFdS grsta Hoig kA

D

“

-

-1 &L 4y ok fo {0 H
o][‘lii]

BERoR FAL MA 9 nestua ok B W 29, A, #4 B
o 3e] AFE Wgstel WAk R WY ohuet A2 AAl B A Ful
AE Hassy) A8 gEUel Anel BYX G AW HEY hxvel Wers
Zola, AAE B ko WYL AW NEARA st Bt

X3

%

i or

AFE=E gAY FA] 202213 ZHF ) 2AFNE A AFHo] olF A
ALS(FAHE : R22X002-06)
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A Study on the Optimal Design of Barrier Considering Explosion and
Fire Protection of Hydrogen Refueling Station

Se-Hyeon Oh, Seon-Hee Lee’, Myung-Hwan Moon™, Byung-Chol Ma™

Chonnam National University, Department of Chemical Engineering,

‘Chonnam National University, Department of Chemical Engineering,
“Chonnam National University, School of Chemical Engineering

2 °F
FaE FAHR 4 dRE AT F e AL Jhesta AN T oY
Ader FEITI AT Fie B2 M, €2 7 B8, 9 A3 oy

.
A= 47 dsHo] Had n}AZE A 2 ERg 2 F Aok oo &
Mol Aok AN S B 29 FAL A AT AA Yate] o Takwigh
o 29 & Yok EF, ZA Hstol o3 AE HAZ WA BAL B Ao

= =

B AXE T3 S FEAEST AT mEtA, FaTHL AEy AXx =23
HAsE 98l AdHH T2 A, AEE Fo], AgH FE& JHHTE ALE
&}al, HH-8-3E W (Response surface method, RSM), 13417 W (artificial neural network,

2 AA 21& =3 olE {3 AA, AlEHOAS T3 AGE HA 21E&
ARt 4, A3 "N RSMI ANN=S E3f =

of &g ANTTH B ATE B3l Zusgst BAL oF ANE AL
F e FaFAa AWH HX PAS AMNFAL, ot FaEAE dAY F
$e A AZE 888 0= AT
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Numerical Analysis for a Vapor Cloud Explosion in a Mock-Up
Facility of a Hydrogen Refueling Station Using radXiFoam v2.0

Hyung-Seok Kang, Keun-Sang Choi

Intelligent Accident Mitigation Research Division, Korea Atomic Energy
Research Institute

2 ¢

FaoyA 9 I AMES A ‘FAFHA SAEE A IIALE
9 dAVIe 9 MAVIE DT ATV A A R A gk aqh
A AUAIMAASATFAHY 22 P o B AFHA e FHEE
ThZTALNA AT F Je FL2F7]E FIA A a5

F AL BHE 3ALeR AT F JE radXiFoam v2.0 ZE=7F LEA
2~ 7Ivte 2 =t} radXiFoam =9 s A7 FaAFHAL AFE oY
A Hrte AgE e AE #dEs] fEiA FE AR (European Union) ol A]
HySafe Z213o0g 3 FAFHA BIFAAANAY Fa4F7]-+(Hydrogen
Vapor Cloud) &Aoo thsliA HAFAAS TFhstAth ASHEA Pre-mixed
Cloud Trial2 4% 30838%, HAUls: 421%% Fa-37] EF71A7F F3

2 ofy 2 ok

1o 1o off o
o
=
ft
12
o

70.19 m® (5.4mx6.0mx25 m)¢l Tent WHo TFL3A EFH AejolA A7~

T oA Hstd v, gHo| FAFHAVS s/ B FERES FHsH

A 7S EY dEAsor ZHE o s dHue AuEAHS Al uwEhA
o

=43 Ago|t}. radXiFoam ZE=2 B AdE molstr] 9l 12 Az
83t 3z A A2 H(31.0m*34.2m*31.0m) @] TNEE ] O, A3
Hexahedra Cell & % 30,432,39071 oltt. £ 34 FEddy 4"y Ay
S el Holgpgo=w < 10° - 107 s AR AN ZAVE 9F 130
msE A4 okt ot wEkA F AXAZEE TFAATZ] A HEAdS A
2ak3e)] oA ALTF AlZE & skdo] ¥ 012 m7bA] Sl A atE o
T(Sphere) A7} 4HALE 2SS JfEste] AFESATH £ A2 70 A
mE A} (Overpressure)Z AFoNA FAHEA FALE Hlug Ao ostd,
radXiFoam FE7} AlZ" H1 H#HS oF 15% 22 oA AHE3] o =38}
WetA radXiFoam IZEv TAFALY AFH @A Hrtel F&3] 882
= Aow AT

B ATE FTAUAEBAAS FRAL/EFABY A AT AAow S
P QLU (1713 A E: 20215810100020).
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Quantitative analysis study for determining explosion hazard
locations in hydrogen fuel applications in combined cycle power
plant

Yoo Jeong Choi’ + Min Chul Lee™™
"Dept. of Safety Engineering, Incheon National University
**Fire Disaster Prevention Research Center, Incheon National University,
Incheon 22012, Korea

TEvds 3Aa25d A HAPS SRR F4A%A 1 =
F71EAG S Yxete T FAF4U A FAE Y5t dok @AFH
U - ¢ AL E AAEE AHES Fdistn o, gEA AR
BE 7IE A5 & JNEE B ASLE I FREVF wobAAL 9
T AR AMgo] FUtgl wet ZF ATAEE EAFT TP FAL
Zb=Azte] mEH H 5da3F B AUt Alale F e2e®E, 1S g4
AF7F 1402 =2 HlFEs AASA Y. =2 B A XS (Material Safety Data
Sheets, MSDS) & &t QUM 7h=olH, F5d 45 T2 B ATA Y=
o AZ3E A&7 ¢HE .

olo] B dATANE &

N fo & 2 o
NS
filo
2

T2 202395 ARRIAT AL B Adow FxodiArieRrtde] A
=]

A& ol FaE A7Y(RS-2023-00236869, 300MWFHF) 7H2ElHl 50% FhEdk
A e 8 A

o] EEE 20BEE ARAYTIAAN AAOT FFNUA7&B AL A
9g wol FaE AFY (RS-2023-00270080, FAEIHl Ayl ARHIE 1%L,
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Study of Hazard Assessment through Gas Diffusion and
Evacuation Simulation in the Event of Ammonia Fuel Leakage at
a Combined Cycle Power Plant

Siwoo Jung® - Hee Kyung Park - " Min Chul Lee™”
‘Dept. of Safety Engineering, Incheon National University, Incheon 22012, Korea
“Fire Disaster Prevention Research Center, Incheon National University, Incheon
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slo} FHwm glok ae dEyol Age 1 HAT B0l o fegoR
AT AZF EAE AT ow, SGBALANY] TR JstA AT 10
W o] (2014~2023) FEUYol At A=, FE, sADE B 8910 E FEE
AT Axb 7 Wol WASETE AW WAL Y FEUL FER AT E
2 s AP sl B W FEUCH FER AT HHH wF FI

T "HgE AA o)t
2 AFodA= A4 A 9(CFD) g E 7Ivte = g dAksiA Z2 a9l
PyroSim3} 3] Al E-#o]Ad 273l PathfinderE AR&3te], Eg3le s U
oA AAzE AXE dEYot AR FuH T AUl wiTolA FEYopt =2 A
5 AlEdolAdstdtt. o] AFE T dEYol =3 OE UZF vt~ g4k A
22 ANZHoZ AAH, A dolg rutez 383 A HAvailable Safe
Egress Time, ASET)S %=Z3}1 PathfinderE 53] tha] A= nya 585
g8sle] F 3dA7HRequired Safe Egress Time, RSET)S AF43&}th o] F
FAgo 2z HAL U 38 EF 7F Aol oigh dAwbEQl 913
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e ww 17
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A Study on the Explosion Hazards of VOCs in the Painting
Factory of Shipbuilding According to scale Using CFD

Jin-seo Kim, Lee-su Kim, Deok-Young Sohn, Seung-ho Jung*, Keun-won
Lee"
Department of Environmental Engineering, Graduate School of Ajou
University
*Department of Environmental and Safety Engineering, Ajou University

HAA 2HAFANA AEE = Auk 5 YR+ tersl voCc A Eo] ETHE o]
Ak olo U FHALoAe= WS FESSHA(LEL, Lower Explosive Level)E
7= VOCe EAE 1ysle AAZFQA Z 9y A fig S FE T
olth. AT 7IFoAM= BHE =4 YHE JAAV 15 A2 AAEH oy =
3 I dFEEY EATHNAE EALES AA T EFE 1 AYFYe] &

oA
b

Ao g FEEo QA Fol T UFE HAI FE AIALE HAEH Q. o
2 Q3] ¥ WHE gREEY Aule 15 E F2E Ho Jor & =AFAL
e 277 & JEZAE EASY we F R 30s Ade =AY ERFA
544 A% FEFY 3 WE &&o] oA Nt Aol HIlHdo R FHEH
uE AN T AFEe Yol oH 2 Ho] EAt

2 dATNAN e B 34 F FEAdALd o3 38 7lEs A Ee] 9
&l CFD(Computational Fluid Dynamics)E &3] =434 #EEM, T 4
VOC 5% #XZ AlEHNAS T35t FLAAIAEE Fofsiart. E=3 Al g8 oA
o AFE gHE 93 VOC v55 AT A5 A¥d7e 245 AFS T34
o AF A", SAHX e AlEdHelA AU APAHOE ul {FARE FAEFS UE

W AHHe FRT 5 AU o F BE
2o Ay
Az om & %LELE Witalde w 2t
At FAHA Gk ols =T R

qEH

FEE ZHZb 456, 289, 545 ppmOE
7 9 %LELE Z3 239

o, \© i
N

B ATE B FF =AY =ATAe] TR A0l B7 Thol=Ekele
AAgsta o] & FEAdAL AAA &t AW s AReted =50 2
ZAow o Fdn

de

* B oAFE 202495 A FAAAE RS Yoz 4] sde A
U wrol 4=30E A9 (P0012787, 20243 4 & Al Q1A A
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Automation of HAZOP for Process Safety Based on Large Language
Models

Hunggi Lee, Jinseok Yi, MyeongNam Park
GL Envirionment Technology

2 o
Seh=d, A4, 7t: T 199 AgelA = i%‘:-"ﬂ Ayt A o] g At
2 ojojd # ATh FAAAE S ARRE AF AW A AAF ELAe Has
37] 98l HAZOP 5 184 H7IE 33y, ]% s]] AAAQA 9F QA A

Zoll A 3faL %‘7}0}04 AtTZ olojd F e S HAas st o) AT
AA HAZOP 3 W22 AE7te] Ad e aA o|&sta dom, o2 <l
gk AZEE Hlgo] A AL8FHW, FHZF AT 7V AT JheAdo] o o
3 TAE s1Z23t7] 9138 Large Language Model(LLM) 7]1%HFe] HAZOP A58t <
75 stz goh. LLM 7|8ke] HAZOP AE3= ts ol 17523 Tl ¢33
4 J7HE GAEE AFsisiH, 2 AAA ZEZE AAYH S F83le] B
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A Study on Utilization of LNG Cold Energy for Air Separation
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toluene detection characteristics
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A Study on the bund overtopping by the Leakage of All Tanks
Using Open Source

Jong-min Jeong, Chan-woo Lee, Seung-ho Jung, Keun-won Lee
“Department of Environmental Engineering, Graduate School of Ajou University
" Department of Environmental and Safety Engineering, Ajou University
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Risk Analysis of Accidents in Industrial Complexes for ESG
management

Ga-eun Jang, Keun-won Lee, Seung-ho Jung, Cheol-hee Yoon"
Department of Environmental and Safety Engineering, Ajou University
"Department of Environmental Engineering, Graduate School of Ajou
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dde HAZ 24T 7 Jde T DAE AT -HrTErOV’iE]r 7k 2
Z AT Ao tiEiAE A F38E Aa gAZ Yo ERSIATE Al WA
GA A=, ZF A HA Nz et fE A A B A T)° 2Hge dast
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Concentration modeling methodology
considering pool-centered wind direction
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Structural Analysis and Design of a Reciprocating Pump for
Liquid Hydrogen

Hyunse Kim, Young-Bog Ham, Jung-Ho Park, Euisu Lim, Byung-I1 Choi
Research Institute of Carbon Neutral Energy Machinery, Korea Institute of
Machinery and Materials
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Aol 2 Zhguka gtk olo] A, FFy], Aut
AR o] g3ly] A ATV FLE WYH DL Yok 25 A, olF 2 A

gots Ao AEHoz Pyt st oo Rog 29 + e dgsa
% 14 FFAFE Fa 2HolAe o] ojFojAx gtk B

2

25 m¥ o).

olfoll= e ZixrE AYE Ao WHPFS fASAT. FHe 44
(Flnlte Element Methods, FEM) 3ZZ71#¢l ANSYSES o]&3te] An HWHo ¥y
ZS =3yt (A STS 316L, |57 ¢ =3 mm). L A3 12 Avje A3
F A WY AL2 0003 ym (WEF AE D, = 84 mm, &= 0.6 MPa)Z U }$t
, 22 AW Y Ho HEF ALE 0900 ym (WE AE D, = 60 mm,
g 90.0 MPa)Z Uttt o] AAE o]&3te, Aslra Pz 2o X4 9
HE AFES HAEAT w &gtz o).

A lﬂ ot o

Acknowledgement : ¥ ATF/NEL o HA| 7R b AFZA (20203010040020,
Helri FHAE 100 kg/h, 90MPaw 542 S&55 Hx /Y 2 =7 AAT
A 7184 (NK249B)2] A& wto} —rﬁﬂﬂ»m?r
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Development of PTFE MCA filter for simultaneous removal of
dust and NOx in incineration facilities

Cheolwoo Park, Sang Yeon Hwang'r
Hydrogen Energy Solution Center, Institute for Advanced Engineering
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A2 EMNOX)Y AAS fdl FE&E= dEYOE o83 A8z FHudd
(NH3-SCR)> V,05-WO3/TiO, ZFuj7} F-&3tEo] lom o] ZHuje 250400 T
o] =¥ oA 90% ©]4e NOx AAER & FNEEE Hole Zloz &
AAYT AT 27HAH F wsks L2 e Al
of ATl BastH, iE7ts 2571 200 T o]3k= wo
258 Fu €4 d9o =2V T BARS 58 =
9 w7t 24, BEA 5L 1He 3 o] He st 5 =
TFAZF AstEr FrEd8e] dX7F 28T A9 Z|EAX"E AulEd o) FrF A
H S AXE F03 AF7E sle B-57F Bot ol & asfidstr] fsiae 71 A=

F 249 S E wAstd NOx & 55 AstHA
Al & & 4 Q= PTFE MCA(Membrane Catalyst Assembly) ZE|7} &
e

ARAE 2 ATe RIS A B (MOTIE) St @=4hd 7] &3 7HE 2] (KEIT) 9] A/
= ol =33 FA AU (No. 20026357)
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A Study on the Diffusion Characteristics of Hydrogen Fuel
Vehicles in Semi Closed Space due to Hydrogen Leakage

Seon Hee Lee’, Seong Heon Baek’, Chae wan Lim", Byung Chol Ma™
“Chonnam National University, Department of Chemical Engineering
“Chonnam National University, School of Chemical Engineering
Corresponding author: angon@jnu.ac.kr
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Hydrogen Production from Steam Reforming of Mixed Alkane
Hydrocarbons Using Ni-based Catalysts with Various Promoters

Ji-Hyeon Gong, Min-Ju Kim, Won-Jun J ang*
Department of Environmental Engineering, Ajou University,
"Department of Environmental and Safety Engineering, Ajou University
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B AFoAs EF LA] &34 (CHy, CoHs, CiHs, CiHip) =571 7HE wH§
< 5% Fa LS HAHEE] Y8 g 27 HUEE NiAl SaE A dst
At &3 Wb 7t E ARESt HoE Adbste A dA DAY & e FRkS
& Hzgse e A7aun. 29 Az A Ce0, AAAG] zEe ALO,
LayOs, MgO, VA0 = 7@7]'3]'%]\.9_‘31, AlbO; A A A o= ZZuj Ce0,, Lay0s, MgO,
Ca0E H7}stHth Niol gx = 15wt% =2 1At FAHo s ZmE A =31y
o Sul A% HIHE {3 % A g3 ra 57 NE eSS 850 T ol A
HO/C ®] 7.00.2 1247 &<k F3HAT. Fu) §E4 E4& 98] He-TPR,
NH;-TPD, Hy-chemisorption, TGA #41-& ZdstGth. CeO, 714k w7} AlLO; 7]4F
Sajol] vl H2 AEE 9 H, =5 Webllth Ni/MgO/CeO, Fui7t 71§73t
A%E Yedon, ol= Ni 457} CeO, 7|¥F Zrjo] IS Frha A3
o ALOs 71¥E Fu] Fol A= Ni/CaO/ALO; ZFHvwi7l 2 A4S HoH, ol %

mjo] 4k=o 7]Q1%E Ao ® SRIFHATE TCGA &4 AHolA CeO, 71 FHule &

ey o] FAHA dken, ALO; 7Rt S} FolM s FLSAl Ni/CaO/ALO; =
7F g el i AR Bt webA, Axd Su T £F AL &3
F& 57l ME kg AYd Svis Ade R gaFF Aol 5%
Ni/MgO/CeO, ZFwiolH, ALOs; 71§k Zwj F Ni/CaO/ALO; Hvi% %3 15 &4
= usEn.
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Numerical analysis study on suitability judgment of liquefied
hydrogen pump using 2-way FSI

Eun Gu Kang, Jun Young Kim®, Se Yun Baek’, Hun Yong Shin"
Department of Energy and Chemical Engineering, Seoul National University
of Science and Technology, "Department of Chemical and Biological
Engineering, Seoul National University of Science and Technology
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Simulation of vaporizer for liquid hydrogen

Seo Jun Gyo, Won Je Nam, Hun Yong Shin
Department of Chemical and Biomolecular Engineering, Seoul National
University of Science & Technology
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fA2) A2 ARHol ST Aol B Ak 7181014 7S] Seol A
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An Experimental Study of Rock Property Changes
through Carbon Mineralization in Bandera Sandstone

Donghyun Kim, Kyuhyun Kim, Dahae Lee,
Junghwan Yang, Seongjun You, Dayeon Kim, Jihoon Wang
Hanyang University, 222, Wangsinmi-ro, Seongdong-gu, Seoul, Republic of Korea
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A2 CCS 71H A8= HdliAe 47149 ER WAYUSES 8d AV 540
o OF FE EfS FYE oliE eIt AFol EAstE 5% ol ¥heEte BE
S AAE= ekA BE3Hcarbon mineralization)ol] oj&l A7} AAE = AL oH])gH
o FE Efe EY vAYUSF T 7 L8 Alto] AQFHATL BESE gAhie TE
7FsAd0] glol 7 BAAER] A FEE ¢EA th
AT AFolME, 5 ol THE0] B8 A HuFez Fe AIRE Ul FE

Eflo] 2 Ed W7YFo] He Zo| AAHA. kAR, &4 B3t 2T A

T, &5 W A" FER A AR I Aol HEsta TEHoE FUA, A

F 8%, A I VA 5 ATk webA EE4/8H CCS 7 A B Aee

deie i BEstE Q3 4 24 W i

B dFolAMe viEiet A ARE ez A olitstga 1 7IZte] B4 Fe
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A A A5 A9, F5ES FAE
7b 247k 5.5%, 9% AT 21 FAsATh 3097 ALAHR] orkstEka Fje] o] Fof
A ARAAE 58] 06%2 £F 715 WA F3=s 51%7F 44ad AL #3353t
e} vlelAZ CT o|v)x] £4] Az}t A5o EFREZS I 24z 89l
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WS Ao Agole Srwe Wae e A Yold 4 UL uT B ATE
5o olaksieiae 39 JIbo] 1 4G v BRI AT AH B4 Wl AsEE
e FAstgleh Y Aok 2UA oluslRAt ASHOR FFHE FUY AT
Aoje] orH B4 Waksh o mE FYA oZ BET & US o= weA,
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2 dqs 2021V E ARGHIEAAEE) e Aoz SeRdEgs]e] x4
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[1] Akbarabadi, M., & Piri, M. (2013). Relative permeability hysteresis and capillary
trapping characteristics of supercritical CO2/brine systems: An experimental study at
reservoir conditions. Advances in Water Resources, 52, 190-206.
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A Study on the Methodology of Leakage Source Modeling at Near
Field

Seung Joon Lee*, Kyu Jin Han*, Mimi Min**, Y Seungho Jung**, Keunwon
Lee
"Department of Environmental Engineering Graduate School of Ajou
University
" Department of Environmental and Safety Engineering, Ajou University
' Corresponding author :@ processsafety@ajou.ac.kr
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A Study of Waste Hydrocarbons for Hydrogen Production from Steam
Reforming over the Ru-based Catalysts

Min-Ju Kim, Ji-Hyeon Gong, Won-Jun Jang'
Department of Environmental Engineering, Ajou University,
"Department of Environmental and Safety Engineering, Ajou University
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2 AFe £F A @3lriAERE £4A S s o FA(Ce0,, ALO;,
7r0,, SiO;, MgO)ell w& RuAl ZulE vHlusyoh Axz¥E == Ru BAFS 1
wt.%o. & st FHWMoE A XA v Hs B7HE 98] H0/C ¥l 7.0,
GHSV 1,521,915 mL/h-g..(GHSV(C\H,) 35,807 mL/h'gc), HEH-§=% 850 T oA 124
7t B HY HAEE st EAQ HE}EH H, 245 7o =3 A
zd Zujo] EBEA BAS 98] BET, NH;-TPD, CO-Chemisorption, Hy-O,
Chemisorption, H,-TPR ¥ XRD #4-& F3dstd Fee FHAAAE getstAct
18 A3 1% Ru/ZrO,, 1% Ru/SiO.cl A& HlZAd3trE wAste] CHy A& i
R o, CHy A3ES A9 100% 243 1% Ru/CeO,, 1% Ru/Al,O3e] A% A}o]
E syl 98l GHSV(4,092,082 mL/hgwes =< s A3} Ru/MgO7}
RU/ALOsE T F 60% O =& CHy AE-8(F 84%)S RYon, 11A7 53k kA A
S fABATE o]= TPR¥ Chemisorption Aol A Uebd 48 A3l 55
o BAno 93 Ao AEm, XRD AiolA tE Zuo gl Cubic & H
o] Rue] Yehd A= FFo] Aty deE ) wehA, g FAE F 83 Ru
A ZFo oA EF A "@Srh F37] N §hged A g FHvie 1%
Ru/MgO Zujjo]t},
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A study of Development of Evaluation System for Shut-off
Valves for Hydrogen Refueling Station

Lee Dong Hoon, Jihun Park, Minji Kang, Hobyung Jun, Giyeog Ha, Sungsu
Jang
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Fire and Explosion Hazards of wastewater sludge

Yi Rac Choi, Ki Hyuk Jung, Han Hee Lee
Occupational Safety and Health Research Institute, KOSHA

HeEAgdF3H 5 el 2L eSFALe Hf5E SR e AYske] 9 2w
A & F7E $5FS T AYFE wEsty, 59 AxAALS AAH AT
AP E FHOEN &xv o] AA AQEI AHE E&o] Fof TSt A Eok
o] HFAg ol AFEEHI Atk #HF AS sistEA vlE] dHoz 9ol ¥
g A H oy =
B & 7R HA5 £8AY FHax F o)ks Foll o3 A F o] AT
A 202093 20239 HSFFET AFGAe] S Ao A stA eI}
HAstg o F Alal BT 25 2d A9E E£3AU} WA A7 EAG A
S 2 ZAFEAJTE B AFoAE BAS Alae] 1S uetsta, SHEEFA A
ARE = dH4 EA 0 U 484, npEdE 59 AdS 53 IgAZT EAS
Hrpstg o, &% FFAa] AWIAE Y3 txdn] 2 #AYFH Zwe A
Weke A AIstaLAt & T

- 220 -



2024

—

HATIAH 2| | A Sdol DXl STu= 2= &

I7=|I7'<E-I I ALK HHES ZIHE

Effect of thermal aging on mechanical properties for natural gas
pipeline
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A Study on the Safety Improvement Method through Risk
Evaluation of Hydrogen Buried Piping

Dain Kim, Jisu Yu
Institute of Gas Safety R&D, Korea Gas Safety Corporations

i
B>

AR = ol4tsletAE LAYANIA v FEA %é?ﬁﬂlbﬂﬂo}t} oo g+
A BAAsE 9% AAES wxEe F A4S T AT =3 v A4
= 7FsAdol A = ox vlw, fy T AXTE0] %WWOE TAZA
< 93 "HdE AR FAAGES A vk A =AA O F4 ujd )
td FAE olFstAY 74]51 st AAA (T4 AMEA FH7F gd STt
A wd wj el ik ke ZiEoly A"l wH|gE AEolt)
=9, A, A dFE A3 AES A A %"éﬂr ok o
fAdte] G372l b S Hof rostes HaAH g 2 =4k
AT A kT AA S} Edel “l‘% s} LAk 7HHE}71
Aol
g v S f8 BEAF 2 UbaTE AAE T
2= AlA ZI8E At BUEEY A|2®S dsial glom, 3
1 4 i e BUEE A" AX fF5 WE AR /\Mﬁl
HAST/SAFETI Z213-& &83% AFH I H7lE 73 2
T4 wAd wjdel ik HEA B e AF AR %A& ?
T Well mAdE 4 dj#HoE MASAT PHASTE = 34A]-33
z‘i s FF WS BEAEHU L SAFETIS 3l 71213 -A3 & 93
I A3 FUEH Al2"He] gAY oS AES & Yo
** i b e AA SRl Eri ui# o 1045‘ ZAo® 7|thd

2%
by

|

ﬁ
ELWO
R
£ b

= X0 1x

o

>
il

ook B Rt oo Ay
e to
r g Fo 2

ol
-

N
.

B % g

o > o X [0
il

o

X
i o ok

30 rfr 2
g
o\t_p

0 2 st

> T 2 o

anJJ..O_uolN

2haas

30,
—I‘E"U ;—|~
gPOrﬁL

TS
£ X

b oft b>
o% i to b

o K

B>

ok
R
=ﬂ

Job Mo > 2> Fm oz

ﬂ_&u

N

o]

flo

EEL 2219E ARG Hl"f—)-ﬂ APz oA 7|eFrrde AYe @&
o} &= A7 (20213030040380, FAaFH4A F wjFIY kA AuE

et 71E A

- 224 -



[ 2024

Analysis of Safety Assessment Procedure based on the
High-Pressure Gas Safety Control Act for Application of Supply
Facilities in Ammonia-coal Co-firing Power Plant

Jung-Suk Oh, Young-joo Choi
Institute of Gas Safety R&D, Korea Gas Safety Corporation

2 o

U 24712 wjEL FE8 et e FAIE Su 247 WlE9 90 %
b AR FokellA Astal ATk A EofollA 24V~ &2 dEE
Aaste AAHAA dEE ZAsta o, O F Fa3driel & A4k Eokrt 7t
B WEFES A vt =3, ARE T 247 ZEEENDC,
Nationally Determined Contribution)E A&t o, F&d7] AL EokoA &=
A0z AEFF7EA Y-S T3t Aedd 5 9 s 2H1ES 53 2471
2 Eo 7)ot o dEUYol T4 W 7|E SEUHANL *HVES
28 9 Mebdd Hx=Askst WA 5o Aol Qlo] A TR FA%A
ne A, A1x FAAA old Z|EAY FAdAE dERUol E4agzo] EJEGlO
o, 27974 20 % &4 ASES HFEEZ st Ao

drUYol &4 WAL A, Tusirix kd#Ey,,  TAVIAEW, %
TA7IbAAE Y, "sEtEdAEy, 2 AR AY ) T ooy #A HE
< wehof a3, TaQrbe bAFAEH ) o WE GEYols FA47t201A JHAA
7t22 IEEY. vl TaQirbs A FTdEH AlE | ¥R 104 HTAE
e A7]AY T 3A-HA B SAS fste] AXA st A8 Qke] idhrt~
o A8 ANA ALt JoBRE AVAHAVA] FFEE JFRAIARE O Qbe] A
A== AN, wjaAdn], AHegdn], 58] Y 82 ZoE AdET. o]
meh, dEYol T4 HAAA U kA HrF g A folsteof s, T
A7E2 FEAB?EH, 7INE b HIHE 6] /S AAUE A &EH A #]ls)

ofof ot

B AFoAE b BANE hE 2N FRE A Bk ud 2 8%
g B4 dEyol WANE F Tuvie A, HA4Ud HdE 43
shel, ebrld Wok oS FAstud Pk mY, dRUots AFHE AM B4
g TIGhs QRABEN, 2 AR, o BT A8 W v, 7
Mol wet GEUel & BHAM AE GABYARE BAste] FF Fuo}
£ AN ARTFE A AFT & U= 1A Ao
Acknowledgements

B AFgE 20495 AREAAYGE USCH EYy dryol E4wA 7ied
g ASAE Aol o7 A79[00240702]

- 225 -



[ 2024

Plan to Institutionalize Hydrogen Blending in City Gas

Wonguk Han, Gookjin Seo, Dongwon Lee, Yeongjo Ryu, Chaesik Gwak
Korea Gas Safety Corporation

2 of
e Y 2471A =S 98 2050 ©$AFYH ZX®e 2030 =7 24V~
EIXE THIIANL, AHY FEE 2472 S gl F o] mi-dE AT o] A
oA = T4F Y3t F5-AFEsk7] A7 Algo] FHEAT. EATF
of 4 20% TUT Al oF 765THES] 24Vt~ E EHE HY Fo=Z oiF
W, o= 2030 I/} 247t BE BRG] oF 26
SHARE EAI7F20 FAE X
g SRS AN T He d
= HAA7Y AE BV 5 S8 EAVE ddE o]d mel AR A E
A A BAS F e FAC diE] AMRC HFstaA; st AT ST
o] AxtE ZAR EAVFAAIYHI KGS CODE, KS®E+ /A 5 AEstE 3%
A g o

=2

W
R
Ll
N,
2
mgl;
-
ass
rlr
(o]
0,
o
kv

7R obH EA9 £ EYOl wE I i,

Al 2 B AT e AEAAY R} el A 7] % 7FI(KETEP)S] A&
b e ATdUTh (FAWME - 00234827)

- 226 -



[ 2024

oM EtE| ASEE fIeh AAZE SEIRIT T1Y JHE

*k

M

oM, oA, 2T
AT A Th2b AT

Development of real-time condition diagnosis techniques for
automation of safety management

JaeWoong Lee, Ugiyeon Lee’, Jeongseok Oh™
Institute of Gas Safety R&D, Korea Gas Safety Corporation

2 o

ARl AEEE 7170 4B A% U BE FH FUdge B
o)},

NAe) AUATe Z4E bolEE wgow dule Aol 1gdns A

o 2H A AHRE BolE JEold. o|F Sao a4 AT Y &

Igk Hop Yol o Eaty] el @l

@ Mg 7Y A 4ss

= Az"e AwanA @

Aatd Flel@eh Aud A

| FaFAL, aERAA 5 O
[e]

SEAAE TE }o% FE sl A
ol Folel WHel A gAT < 27

o] NS TE37] kel A fsE S
Bom ATATS FAYTH ZHH AEH oY

¥ FAANA d=719 RHE W

5 71&0l Aol 7|6kt %@7]%3} MEs A"l EHA3E vl st 71%3&8
S ls 75_1349] YA ARE R ol& F3td AHHle] E3 3 (unbalance), =
A4 (misahgnment) Hﬂ‘ﬂ ) @fﬁ(bearing fault), TF=¥  7]oj(worn gears),
l:f‘cu(looseness) 5 UFEEe Ad-S mtetst & Qo

O Yol S39% HE wHd AddolHE T8t AAsted 7]&e A4

o

_—

B} vluE ﬁﬁﬁé&t‘r. o5 F3teo 7|A9] 41X (bathtube)S HIHOZ 1A
A& o &3t o A HZE(predictive maintenance)©ll 7] T},

PEdALR 2 KETEPS] thFol& ouAAE ddd 5 94
7170 8AF1(20215910100200, &7k DR Aol d st
23 Aarfgol e A5H W ZEA 2 T 2utE kB A

o
W e AT Ane FaHALUD.

Key words : Zl-&&4}(Vibration analysis), 9% 2.F(Predictive = Maintenance),
Q}F=71(Compressor), 1SO-20816, 73 El] %1 (Condition monitoring)

- 227 -



[ 2024

Corrosion phenomenon in gas production with CO, and H,S

Changwoo Kim!, J oseph Iranzi?, Hanam Son!
1. Department of Energy Resources Engineering, Pukyong National University
2. Department of Mining, University of Rwanda

2 o

A7l EAstE 7t2E AATAAANA CO, H.S 5o AHd7E27E EHlo=®
AAEIGL Qlom, o] FAo|A Ak A FA@Ao] St dT1-2]. ol H %
B oA FHote Agdde A4t W Fgo] BAY + o, #ES wet
e 59 A7tz gEo 4AH7t2T fEE AEAE ATH3) =3 HIZd e
STy olerE sty ALY Aol AdF} AWE o F2A 2 Fd=E QA COo,
o] =0l A7l F83EE AAANA Y BRAFAE dS5sta WA S 7]E0]
= 8.3}t}.

o] AFdAE 7l AFSTEFE SAAH AHAH7E(CO, HS)E QU3 A 4kzol A
Falo] HAEE dAGES dFste ATE FYsAY. 53], AT YolA wE
ofgt T ®©EFirlael Tl E COz, H,S ‘5 A7 0] AEE] W3, A {FS9
25 2 ¢gg€ =4, AFST AL FAY & T A= metA F2o] o= A
S WA EEA] EHOHH ZABER oM, old tig A E EAS —7—5!35‘}‘33\‘:}. o] 2
T ATE T ¥ ARFT 2o wet F EA B

A A =0 Eﬂrﬂ *@ﬁ‘hﬂr«] T, A ‘:'*—‘IHJZ] A8E7 A%, l"?—‘—l Ll ]Xﬂ«l
AHEEF & 2AT F e 7EFH] ARE AFSed Ees F 5 Y& A
=3

[1] Rahmawati, S.D., Santoso, R.K. & Tanjungsari, F. “Integrated CO2-H2S

Corrosion-erosionmodeling in gas production tubing and pipeline by considering passive
layer activity”, ] Petrol Explor Prod Technol, 11, 3129-3143 (2021)

[2] Qiu, Z., Xiong, C., Chang, Z., Zhao, Z., Zhao, C. & Ye, Z. “Major corrosion factors in the
CO2 and H2S coexistent environment and the relative anti-corrosion method”, ] Petrol
ExplorDevelop, 39(2), 256-260 (2012)

[3] Zhao, X. Huang, W., Li, G., Feng, Y., & Zhang ]J. “Effect of CO2/H2S and applied stress
on corrosion behavior of 15Cr tubing in oil field environment”, Metals, 10(3), 409 (2020)

o] AFE FAWAZIYGFAA AYsE 202335 F47197]1EF AL R&D)
EAFE(FEAD)Y AMUAAE 2 EFFaAYS Y cCSE T3]t F
A A 71(RS-2023-0026728)° Ao oz FYEHFYTH

- 228 -



[ 2024

L
rok
e
-

oL |0} A32{H{(Scrubber) MAH7|FE I Z 0

oIxi et W&H, 0|MS|, OpyA T
Metthstm shstz st}

Study on Design Standards and Efficiency of
Ammonia Scrubber

Chaewan Lim, SeongHeon Baek, SeonHee Lee, Byungchol Ma®
School of Chemical Engineering, Chonnam National University
" Corresponding author: anjeon@jnu.ac.kr

8 oF

AdRyols HEA, WAA, FA T4 S AAGA Akl 2 gt =d =
A OAREHEI Ao =Y B} 2AVE: AEE A% AAYAUA R a7t
Al wep 2R o g dRYoyt Sl FAY E4Fs B3 oA
SRR S3| AFTF o] FoA L Ak AN dRUYol= £2 A7 A=
7HA AR B2k, Aol Fofvh g E T B hRYol FEA A HA=
el A 7R AE e F3f o7l B H wiEme AAsta Aok

B d7elA= S8 SAAM dERYo TEol B & A AEE= HE A
Q1 23] AAZ|EH @ ARl diste] ZARStaL A Eebe =’
T Thze] A wE ~3#d AA AZS Blwska Aspen Plus VI4E o] &
d dEYot 2aHME AAStY HH 2AxHE =F3NUT. £ WSS
aste] FAG B7HE JAFsAT. 9 73 AHES ARoE fejvts FaA e
s A% 23y AAVIES AAske Yol Zhxel ke Aok ARl
A Fdell 718t At e

- 229 -



[ 2024

CFD DHIS WS Ayzfel S6s| Mol 2al2t T
HoE s=e gE 24

Analysis of Effect of Diaphragm Thickness and
Electrolyte Concentration on Alkaline Water Electrolysis Cell
using CFD Modeling

MIN WOO LEE, BYUNG HEUNG PARK
Department of Chemical and Biological Engineering, Korea National
University of Transportation
Chungju-si, Chungcheongbuk-do,27469,Korea

%‘ﬂ'?_] “/F‘ﬁﬁﬁ% ?——-_]_Z:-_LE]/‘E} ;ﬂéﬂﬁ% (e} —%—6‘}—‘5— 7]%§ I;]._E__ _/_‘r:@vsﬁ 7]%%31}_ H]E_é‘]—
4o As)Z(KOH), E&9, 2
FHW SF(Cathode) A E 44, %=Z(Anode)dl A& 4F

= 4 9] Txo W3
7F vA= dEs BASET. 2o FAS Ade] wEE =43, CFD =
d5g & &8sl AlEH oISt A a8 gk AFH F&FS Frstdoh
AL 2o A TR L o) Sao A 7| = 7HA(KETEP)S] A d-& &

- 230 -



[ 2024

Experimental Study on the Crush Resistance Test of Proppant in Shale
Gas Reservoirs

Hyunsang Yoo, Hyeyeon Kim, Jeonghwan Lee'
Chonnam National University

8 %

B ATl ME A7t AFTolA AAA(proppant)e] 7] 2 EE7F A A A 9
B Age] wxEe FgFe motsly] 98 FF ol wE v A 533
3, AR FFEe AAAY 4 A Aes A= YA EASAT. EE HAL
2o A HET 40/140 wAl(mesh)e] EHE AHESH o™, AP T3 A AE H
ZF WA 3718 MEHOE B3t AEL 33 A¥ES st tddt stF o
oAz w Al Z7]9] HA A g g AgES SASAT API 3 H=Ee
749, 8,000 psicll Al 92%°] AAA7F 7 22 WAl Z71(140 WA o) dE& FAS
o AES BASAAT M2 T3 AP A oF 60%] AAATe] 7]E] A
715 §X3% Aoz FAFdTh wEkA APl Hl2ESH o] 74 #He =)o A
sieve)g 71Eo 2 AXA L g AF T89S AA3e e AXNAY 8% BVt
o & A& Ve F Aok EY, AXAY] YA A7) EE(particle size
distribution) 41 ZAx}, 40/140 WAl AR A Q] F 90%E= 40~80 WAL A AV=E
TAE do, R AR A7) AAA ] g A Ao FH TS T A
o2 HoHE

wehA 7]E T A Aol Fudt Aol deS BRI, AXAH ]
YA 271 E2E 1HT AEL AP BRdA =29 A= g Fox A
A71E fAStE AAAL] vE&S YRR A4 A& Qo] AT F A= A
E=Z AHEE F ATh

A A
2 AFE IJEISHIFENSHSI|EIZTYHe] Aoz  FIHEHJOoHHANZ
RS-2022-00143541), =R 71<H7IYKETEP)S] A Y-S o} £33 A7 FAYYth
(No. 20212010200010). E3k o] AT E 2022@ % AH(FE, 2HAEAAL ] Aoz
K-CCUS FH &9 AY& o} £3d AFYYTHKCCUS20220001, 247275 SAIAA)
FAARD.

T Corresponding Author: jhwan@jnu.ac.kr

- 231 -



[ 2024

o2, hyss
e R EREE L

Computational Simulation of Effect on Dispersion of Leaked
Liquid Hydrogen

Hyo Eun Lee, Byung Heung Park
Department of Chemical and Biological Engineering, Korea National
University of Transportation
*b.h.park@ut.ac.kr

2 o

Fae 34 d5E dAske °ﬂb17<1§*1 =4 24
2 Brlwon, 4 oux & Hf‘f} we

A ras 71A il Fae 1/8OOOIE 7
L oA AHo|HAE FHHoF AHA L Enlo]
oA 7B FAZH AR AFste] Fa
H
o

& Zol7] 9% wee 33
A7 Aol AaAH I ek
S oUix A=t o} g
V5] Wl 1e 9 A
FgAold AAH e Fny

2
<
XN

[e)

o
==

°g wel¥w Yk

AT HEI) Y8l A% T= 2w stk FHNAH FEo] ol

Aol el ZhdaAel o8] kel 9¥E AsAel Atk webA

Baly] A8 RA Fao FE AL ol w A a9 el

230k & Baryol sl

t At FEHL Aze] Aol meh T delA stue] of%
=z

&30 N oo
S eoh A o g

fo gt L o oo dn

F.?ﬂ o X

of to
o2 fo r|r

mlo

e

-
=2
>~

y

S = 9 W SgeAel fASl AES
Belolde AT An Faeh vi7le) i
o] ofd FHHOR SHolt WAL BAY & o], A

AN

ot o2k
o oo
g
.‘Em
>,

_l {
o
1o
=
td
it
o
rO
e
4»

(l

B o of
A
offt
o
4
X

N

S
-
Lo

= AHdEEAd ol A7l 7HAKETEP) S A d& 1
o (FANE 20203010040010)

e
4
Og(;L
e
2 .
4 f
o r2
it

- 232 -



[ 2024

aRs, Es
F

Fu i 3}

g
F

Efficiency Analysis of Cascade Refueling Method for Heavy Duty
Hydrogen Fuel Cell Vehicles

Gyu Seok Shim, Byung Heung Parkt
Department of Chemical and Biological Engineering, Korea National
University of Transportation
¥ b.h.park@ut.ac.kr
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Modeling off-gas in a lithium-ion battery pack
SeongHeon Baek, Chaewan Lim, SeonHee Lee, Byungchol Ma®

School of Chemical Engineering, Chonnam National University
" Corresponding author: anjeon@jnu.ac.kr
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Experimental method and apparatus to measure the CO,
solubility in brine

"Hochang Jang, Youngmin Kim®, Hyunsang Yoo
Division of Energy Engineering, Kangwon National University,
"Marine Geology & Energy Division, Korea Institute of Geoscience and
Mineral Resources,
“Department of Energy Resources Engineering, Chonnam National

University
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CO2 geological storage evaluation simulation study by Samcheok
Coalfield

Yujin Kim, Seungmo Ko®, Yeonju Nam, Jinyoung Park™ "Hochang Jang™
Division of Energy Engineering, Kangwon National University,
"Department of Energy and Mineral Resources Engineering, Kangwon
National University,

“Department of Energy Resources and Chemical Engineering Kangwon
National University
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A Study on the Gas Leakage and Explosion Fire Accident of
Butane Cylinder with Torch

Lee Junhee, Kim Daesik, Choi Sungwon, Kim Yonghee, Oh Dongseok, Jo
Gunwook,
Korea Gas Safety corporation
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A Study on Securing the Safety of LPG Bulk Lorry in Korea

Oh Dongseok, Kim Daesik, Choi Sungwon, Kim Yonghee, Lee Junhee, Jo
Gunwook, Jeon Horim
Korea Gas Safety corporation

[e)
Q o
2o thekdl Aol AX® LPG 2FAAE I A wWro Z=xAurt A
2] = o %]Z] %LOP LPGE F43l7] SIsIAE Pump Ei= Compressor7t 28 8
A2 2 A Ths o] FES] SR whel A A
S9} tBo] WaRe 94 Z/bss FAR BY AT AEHOT WAL 9

- 11— AA

o ZelA b 276 wEoln WAz BA W 9 JE So| A BA
B 7% 755 25 dme} AAo] WA Faht A%ow Ax B4 A @
1

fi A HACIY, o1 9 f) Ao TEaa gov, feHe 7
BA7L geh Mazee] 4N GHRAe HE de 9 zA P
Ak lolol Zo1el ME ol At Ao paAd

ool & QAT WAZe AzA] YR oA el Fojola WY A
TARNE A8, FAEE BAs] AT B A OST F YE LIALE )
W, w3, Baele] ke BB A @ Aol B

o MRS AGFOZA AT g g A AYo] Ego] B o=

r& rl

- 238 -



[ 2024

Structural Changes in Iridium Oxide Catalysts During Polymer
Electrolyte Membrane Water Electrolysis Across Varied Load
Durability Test Conditions

Seongjun Kim®, KyuhwanHyun®
[a] Department of Chemical and Biomolecular Engineering, Seoul National
University of Science and Technology, 232, Gongneung-ro, Nowon-gu, Seoul
01811, Republic of Korea
[b] Institute for Advanced Engineering(IAE), 175-28 Goan-ro 51 beon-gil,
Baegam-myen, Cheoin-gu, Yongin-si, Republic of Korea

2 o
Proton exchange membrane water electrolysis (PEMWE) is technically the
most suitable technology for the production ofgreen hydrogen on a large
scale.Measuring the durability of catalyst is very important for PEMWE’s
warranty period and pricing. An accelerated durability test (ADT) method is
a typical method for acquiring durability data within a set time or short
time, which is a method of giving harsh operating conditions to PEMWE to
accelerate the degradation rate. In this study, we described the change of
iridium catalyst according to the test protocol of PEMWE. We analyzed the
crystal  structure  changes of the iridium oxide catalyst following the
operating protocol of PEMWEDby XRD(X-rayDiffraction) and TEM
(Transmission Electron Microscope) analysis.
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Utilizing Ascorbic Acid as an Reducing Agent for Generating
Preferred Vanadium Electrolyte in Vanadium Redox Flow
Batteries

Yejin Lim®, KyuhwanHyun?

[1] Department of Chemical and Biomolecular Engineering, Seoul National
University of Science and Technology, 232, Gongneung-ro, Nowon-gu, Seoul
01811, Republic of Korea
[2] Institute for Advanced Engineering(IAE), 175-28 Goan-ro 51 beon-gil,
Baegam-myen, Cheoin-gu, Yongin-si, Republic of Korea

2 o
Redox Flow Battery (RFB) is a promising candidate for a large-capacity
energy storage system because it can increase energy storage capacity by
controlling the size of the energy storage tank regardless of the size of the
battery  that  determines  power  density. @ The  expensive and  unstable
vanadium price in Vanadium Redox Flow Battery (VRFB) is a serious
problem and additional cost and time are required to prepare V°* and V*
used as electrolytes.
We researched using ascorbic acid to reduce V°* to V* in vanadium
electrolyte  production, aiming to cut costs and simplify the process (no
heating required). In VRFB single-cell test, energy and voltage efficiencies
maintained  their  performance over 300 cycles, comparable to traditional
electrolytes. In conclusion, our method offers faster activation, as well as
long-term  electrochemical  performance that is on par with conventional
approaches.
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Research on improving the Stability of Cobalt-based catalysts in
Dry reforming reaction

Suyeon Yeo, Jung-Hyun Park
Institute for Advanced Engineering(IAE), 175-28 Goan-ro 51 beon-gil,
Baegam-myen, Cheoin-gu, Yongin-si, Republic of Korea
*Korea Research Institute of Chemical Technology(KRICT), 141, Gajeong-ro,
Yuseong-gu, Daejeon, Republic of Korea

2 o

AAAY g e W ANVLE WSl PYIIEE YL IO,
AR AGTE SANAT BY ousEAs BEes] Eol B HasUA
o me BAE Ww T e ASHE Fole Badd, BEas LAE%
oz glstel ME MBY Bgo] Uehte Ao ol g Axm Yo} the
& E) AT7} ol FolA: k.

B ATNAE IUE 1wk Full A BAFE AL AAAAA9A <

i

S H7EH T ol E3 oA Ao] FdA4E AL T £ 9gon, AIPO4 Ao
FAAE O] CoAlR04 oo AMIE AA 5% H3l7] 918l XRD, TGA,
FT-IR, Pyridine-TPD & T3t &4 FHIE Tl ol& Fdsth

- 241 -



[ 2024

ISO 19880-3 7HH 71

M
Of
rot
+4>
[>
of
2
f>
fok
Mo
0z
ol
R
2
e
cl
rQ
-

201%| - 0|SE - 317 -

FRTF2QATA AUALDLZATAE

Research on Enhancing the Safety of Hydrogen Refueling
Stations through the Revision of ISO 19880-3

Kang Min Ji, Lee Dong Hoon, Ha Gi Yoek, Park Ji Hoon
Institute of Gas Safety R&D, Energy Safety Empirical Research Center
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Performance of syngas produced petcoke gasification plant with
Bench scale H,S Removal system

Deok-Kyu Youn, Chul-ho Lee, Seung-Jong Lee
Institute of Korea, 175-28, Goan-ro 51 beon-gil, Bacgam-myeon,
Cheoin-gu, Gyeonggi, 17180, KOREA
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N -0 2HANA AfF ZAXE 7S EAA dASEA(COIS F4H)7H
FAEYA FA7I2E Axste 7le2 ABAUALE FRE F Ae 7IEolth
kst 2 5 YAE ATtz E A Az dRE s O AieE <
3 F3FE(COS, H9)# e 4727t WiEHA doh ol8d F3sEd F4
RS 913 WGS(Water-Gas — Shift  Reaction) v 2 PSA(Pressure Swing
Absorption) F2&A9] A& ASHA7I|BZ A st oF FT.

2 AFdAAE ARE Af Z32E 1 /49 73R AR 472 E
Benchg AA|AEH|Z Slip stream®.& AA St 15 = HS AA AFE YA
WX 5 HS AAAYE & ZdeolE &ulE EASE UAE &9 29, Airg 9]
g3kl 2712 $E A ol &(Fe™)E 3719 A oleFe™Mom AAANIE= A ZH
olE A B FExE FAsINoH, HS 55 AR SH3t HS9 AA
&S A

- 243 -



2024

—

FHLICE MY XMFS Bt XSHME 7tsd Eot

ffo
o
0}0
_(')E
o
e
ok

An Evaluation of the Potential for Geological CO, Storage in
Canadian Shale

Hyunmyeong You, Sunlee Han, Youngsoo Lee
Jeonbuk National University

2 o
NE A% Ade] 173 APARS vt 24l ot vAE AU ALY
et R AQ0R HrhEY nF, PAok AUtk 5 FHOE B AW
93 gtk 58, AUkat guie AUl REH gow, FHAFY e
A e wgE As) AAH Aol bssAch AL AR Ago] FA 0

_9_ -

ARdeld, a3 F9e A dA9 FFEH FHEIL dol AAFH R
2t A Hol Co, v AFES HASE F Q7] wEel CCS(Carbon
Capture Storage) HF-A|Z 182 F Uty =3 MI7l=Fe] FUHE CO7F 771
= 5o FFHo JY CHE 27| 1 91Xl CO7b F2tH o] 7 AL
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2 AT E iyt Kaybob A 92 Duvernay MY AFZFTS tFSZE CO,
ATAY 7Hed<e BI7MeAT COo, §2 A9 % F2 AMI(BELSORP-HP,
BEL Japan, Japan)E Ab&3stdom, 4FEd JF2Fl Langmuir Equations 2 &
st AA dA dEoA CO, FHEFS dSstdth 43F A, AFT &5 2 &
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Global CCS Cluster Development Status and Challenges for
Establishing CCS Cluster in Korea

Junwoo Seo, Jeongmin Han, I1-Oh Kang, Seoungsoo Park
Korea Gas Corporation
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205037HA] BFATHES E3E 9425 Y 2 mAEAS 5 22dE FFIUIE
17}~ ZFE2EF(NDC) A EFS

ToFslazt 3oh B3 30d WiEH EX U &4
53 18 247t~ wEY UiH] 40% TEERE
oH(21.12). olE 2A43sl7] H3 HEFRE, JHAEE ToA HAHAJ wiEHF =
T F83HAN, Ut dAE 24729 5 2 AAE Sle CCUS 7ex
247V Ee F8 e T o =7 247 AEFEFEAA 304d
23 WSS 436.6WMUECRE o]F Cccuse ZUHE slu Y EHEHS 1129
TFEolH, 2050 ©AFHAUZ L AQPIAE 50d7FA] HQ3F CCUS HA=FHF
5519 RkEo] g3ttt o] XA iRy 24AVIAE AS5E

A e olitsteras] A FAACCS) FEo AFol R Fojofst, F3l b
A Qe Ajg AFAAE A E s e sYvEeE d9 AFAE = 2 &
8< 9% Transboundary CCS AP EZ S HAA|Ho = FFH3tAok st olg &
A3t7] Al e R AAE 284S A FH2EH FFo] nEFHqof g

HiES AsAZ F e d4risoly, /ST 9/A Y/ EYUE
olEE HFAolL, Ve AR JHH AYdoeE w2 7] vE F =7 Co2 ]
ol E AMH EFAY T AH-F FEAMFS HAA|So] Bl A== AEE
a3l vyt volrtord wakes EAstaAl gkt

FeEvetel FASH /IS &2 FHET el ASAFES FRE st AeE I
=3 2ol AE A¥MEH, F=2 30d7bA 90d tiE] HA 68%S =
A7N2E  EFS HEZ "Net Zero  Strategy(‘21%d),, "CCUS Investor
Roadmap(‘22'd),= Slgol A3, AFEFH2He 24712 &S 9%
CCUSE =Yst7] #Iall Track-1 S8 2E A 2 AAE S Ha 270 o9
FH2AHE T3 Ik =290l Sleipner$t Snehvit CCSel ZA3IS HlEO
Z  Northern Lights, PreemCCS, CCS haugalandet 5 T3 CCS S 2H <
TE &3t Yot 53] Northern Lightss= 439 LCO, F541S F3) 2597
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Case study of energy efficiency of energy production process by
type of medical waste

Gi Hoon Hong', Cheolwoo Park', Eunsuk Jang'
"Institute for Advanced Engineering, 175-28, Goan-ro 51 beon-gil,

Baegam-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do, 17180, KOREFA
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U YE5HIES ZE Yl H 209 F-19 A o] FASHAl FUiste] 37
FoA xS ‘d= #HYIE DA 2 AYIY I A7 g5HIE B FO
20210l = oF 220k E, 2022 0= 239k Eo g 1\ Alolo] 45%7F FUIEFA AL
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AL

i3l (Pyrolysis), & %3} (Hydrothermal —carbonization), ¥Hek3}(Torrefaction)
s AAYE T A, d4A B 7A ez AFsto] dyAstete A7 2
3 JPHT Jom, gFHIE Aol Wt 20~40 MJ/kg B dEFS THA=
A

B oATE AR AdoeR d=xdAAAAVIEde] BEeE YsHIE AHE
Z1EMd Arg e AldS whol AFEHAFY T (No. 2021003350005)

- 247 -



[ 2024

22y, 3y, s
AR 2 A Th2eb AT

Develop Multiport fueling technology to shorten duration of
refueling Heavy duty Hydrogen vehicle

Bomyung kim, Jaeyoung Chang®, Seungtaek Hong™
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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