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This study presents the development of an integrated process simulator capable of modeling the entire
workflow of a hydrogen refueling station, including the Tube Trailer, compressor, storage tanks,
dispenser, and hydrogen vehicles. The simulator enables comprehensive process analysis under various
input conditions and operating scenarios, thereby facilitating the rational and scientific determination of
equipment specifications. The derived specifications are used to estimate both capital expenditures
(CAPEX) and operational expenditures (OPEX), providing the basis for a quantitative economic
evaluation of the refueling station. In addition, a sensitivity analysis is conducted to systematically
examine the impact of key variables on economic performance, allowing for the identification of critical
factors that influence profitability. This paper proposes an integrated methodology that directly links
process-based simulation with economic assessment, offering a practical and precise decision-support tool
for the planning and deployment of hydrogen refueling infrastructure.
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A management plan for excavation work using IoT by domestic and
foreign utility institutions and A Study on the Improvement of Excavation
System by Type

Bum-Su Kim * Bo-Sik Kim
Korea City Gas Association
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Abstract - About 17 years have passed since the excavation work one-call system
(EOCS) was introduced, but there have been about 6.8 cases of damage to city gas
pipes due to excavation work annually over the past five years, and excavation
management is considered to be a very important mandatory management target,
accounting for 50% of the city gas company’s pipe risk assessment management.

This study investigated advanced and scientific excavation accident prevention
technology using IoT by domestic and foreign utility institutions, and due to the
importance of excavation management and the inability to rely solely on city
gas-related laws, we intend to derive measures to improve the law revision promotion
system to prevent excavation accidents by various types, including drilling among
buildings, educational facilities, and excavation equipment.

Key worlds : excavation accidents, prevent city gas piping, pipe risk assessment
management, excavation accident prevention technology
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Development of Al-based Predictive Maintenance System
for Pressure Equipment
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CNCITY Energy
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Safety Management in City Gas Supply: Improvement Initiatives Focused
on Top 5 Risks

Ju Ho, Lee
HaeYang Energy Co., Ltd.
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Abstract -  This paper presents a case study on the systematic identification and
management of hazardous and risk factors in the city gas supply process, particularly those
that are recurrent or have the potential to cause major accidents. Each year, the top five risks
are selected based on assessments of their likelihood and severity. For each selected risk,
targeted improvement activities such as process optimization, enhanced training programs,
upgrades to personal protective equipment (PPE), and strengthened contractor safety
management have been implemented to mitigate risk levels. As a result, the overall safety
performance of the workplace has improved. The organization plans to further enhance its
safety culture by advancing a prevention-oriented safety management system and continuing to
apply quantitative risk assessment methods.
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manhole potential inner cover method improvement
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Gas Governor Remote Pressure Control System

Junseok Lee, junghwan Kim, hyunwoo Kim, dongyoung Jung, yongsu Park,
KyoungNam Energy.Co., Ltd
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Analytical study on pressure loss change due to hydrogen mixing in city
gas pipeline network in Chungbuk

Lee Do Hyup
Chungcheong Energy Service
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Research on the Implementation of Temperature and Pressure Calibration
Technology for Confidential Testing Equipment

Yue Kwon, Chan-gkug Hwangbo, Dae-Jung kim
KyungDong City Gas, Korea
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Corrector, Calibration Instrument Output Pressure, Reference Pressure, Long-Time Trend
Analysis
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Development of a Real-Time Measurement System for Buried Gas Pipeline
Locations to Enhance Management Efficiency and Accuracy

Jong Won Kim
Mirae’N SeohaeEnergy
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Analysis of RTK Reception Rate Improvement Using Private Base Stations in
Urban Environments

Taegyu Kim, Woncheol Kwak, Hyunggyeon Do, Jaemin Cheon
CNPS R&D Center
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This study aims to verify whether the performance of RTK receivers in field surveying
improves significantly when a private base station is installed within the company. The RTK
algorithm exhibits improved correction performance as the baseline—the distance between the
receiver (rover) and the base station—becomes shorter. By installing a private base station on
company premises, it becomes possible to use a station that is relatively closer to the survey
site compared to the National Geographic Information Institute’s VRS, thereby potentially
enhancing RTK performance. To validate this, a field test was conducted, and based on the
test results, the effectiveness of the private base station was evaluated.

RTK equipment relies on correction data provided by the NGII base station servers to
determine accurate positioning during operations. However, frequent maintenance of NGII base
stations can render RTK systems temporarily unusable. This leads to operational delays,
additional costs, and reduced work efficiency. By contrast, when a company maintains its own
private base station, surveying operations can proceed regardless of the operational status of
NGII infrastructure, thereby enabling a continuous and stable surveying environment.
Accordingly, this study proposes two hypotheses and expects that the research findings will
have a positive impact on the urban gas industry.

-53-



[2025 |

CITYGAS Pipeline Management Based On AR(Augmented Reality)

Lim Byungsoo
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AR (Augmented Reality) is a technology that provides various information in our real space
through devices (tablets, glasses, etc.) by merging real space and virtual space. In the
management of city gas pipes, AR technology is highly utilized because it can intuitively
show information on buried pipes that cannot be seen as related. First of all, it can be used
for the management of other construction works of city gas companies (safety management of
city gas pipes due to underground facility construction other than city gas facilities). By
intuitively showing the location of city gas pipes with AR technology, accidents can be
prevented in advance. In the future, the AR pipe network is expected to develop into a role
that connects all safety management information based on GIS information.

Keyword : AR(Augmented Reality)
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A Comparative Study on Energy Consumption and Economic Feasibility of
Heating System Conversion in Apartment Buildings
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Abstract - The continuous increase in energy costs has led to growing interest among

residents in adopting more economically efficient energy usage practices, with a corresponding
rise in inquiries regarding the conversion of aging district heating systems to individual
heating systems. However, the decision to transition heating methods involves multiple factors,
such as initial investment costs, fluctuations in energy prices, building structure, and residents’
heating usage behaviors, making it challenging to clearly compare the economic feasibility of
individual households. Therefore, this study aims to empirically analyze the energy efficiency
and economic viability before and after the heating system conversion, using real-world cases
of transitions to individual heating.
This study focuses on apartment complexes in Seoul that have transitioned from district
heating to individual heating, analyzing heating costs and energy consumption data
post-conversion. The results indicate that the switch to individual heating led to a reduction in
heating costs and an improvement in energy efficiency, with the recovery of the initial
investment deemed possible over a certain period. Furthermore, positive changes were observed
in terms of reduced maintenance fees and increased resident satisfaction. The findings of this
study are expected to serve as valuable reference material for residents considering heating
system conversions, as well as for policymakers involved in the formulation of energy
policies.
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Development of RTU for district governor

Kang, Dac Won
HaeYang Energy Co., Ltd.
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Application of Generative Al in the City Gas Industry:
Legal and technical inquiries & accident prevention support

Dongeon-Kim
Yeongnam Energy Service Co.,Ltd.
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Abstract - This study presents the development and application of a customized
ChatGPT-based artificial intelligence system, City Gas Al, designed to support legal and tech-
nical inquiries and enhance safety management in the city gas industry. The system is built
to provide users with objective and accurate responses in real time, grounded in relevant city
gas legislation and technical standards issued by the Korea Gas Safety Corporation (KGS).
Each response includes clearly cited legal or regulatory sources, thereby improving the trans-
parency and reliability of the information provided. And the system is integrated with the
publicly available incident case database of the Korea Occupational Safety and Health Agency
(KOSHA), allowing field workers to promptly access examples of past accidents related to
the daily tasks. This feature encourages a proactive safety mindset and facilitates risk-aware
operations. In addition, it can be used to provide information on technical and quality stand-
ards suitable for city gas facility work sites.

This research offers a practical framework for the application of generative Al in the digital
transformation and advanced safety management of the city gas sector.

Keywords: ChatGPT, City gas industry, Legal compliance, KGS code, Industrial Accident Cases
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A Study on Safety Verification and Expansion of Use Through Long-term
Use Performance Demonstration of PE Piping
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KyungDong City Gas, Korea
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A Study on Global RNG(Renewable Natural Gas) Market Trends and
Implications
- Change from NG to RNG-

Yu-jin Bang, Hee-yung Chung, Yeonkyung Kim
Korea CityGas Association
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Abstract - Countries around the world are focusing on supplying new energy, technology,
and various policies for carbon neutrality and transformation of energy. Although renewable
energy leads the energy transition, it has various limitations such as intermittence and
sustainability.

Meanwhile, in Korea, natural gas has advanced the era of clean energy, and the natural gas
infrastructure has an optimal supply system that connects the whole country in an annular
network structure, except for island areas, in terms of the grid.

New energy that can utilize existing natural gas infrastructure includes hydrogen and
E-methane, but RNG is evaluated as the best new energy for technology, resource securing,
resource circulation economy, scalability, and system acceptance.

This study analyzes global RNG market trends in the United States and Europe, and analyzes
RNG strategies of major countries and global utility companies to help establish RNG
strategies in Korea.

Keywords: carbon neutrality, RNG, hydrogen, natural gas, e-methane, etc.
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A Case study on Gas Leakage Fires due to Damage of Gas Boiler Flexible
Metal Hoses Caused by Electrical Stray Currents
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Comparative Study on the Promotion Functions of
Overseas Gas Industry Regulatory Authorities and Implications

Hee-Yung Chung, Soo-Jin Lee
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Abstract - In the era of accelerated energy transition driven by the climate crisis, natural

gas continues to play a crucial role as a bridge energy source. Furthermore, natural gas
infrastructure is recognized as an optimal energy supply system for expanding the provision of
new energies such as hydrogen, RNG, and e-methane, and its potential for integration with
innovative technologies like CCUS is also steadily increasing.

Major countries around the world are focusing on strengthening the institutional role of gas
regulatory agencies and securing a foundation for technological innovation to accelerate the
decarbonization of the gas industry. In addition, to enhance the stability of infrastructure
investment and the technological adaptability of the gas industry, regulatory agencies are actively
utilizing their industrial promotion functions, which are emerging as key factors in attracting
private investment and realizing long-term energy transition policies.

This paper aims to compare and analyze the functions and operational systems of gas industry
regulatory agencies in major countries abroad, and to study the roles of these agencies in
industrial promotion, thereby deriving implications for the future-oriented expansion of
industrial promotion functions of domestic gas industry regulatory agencies.

Keywords: Regulatory agencies, Natural Gas industry, Global energy policy
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Forecasting models for sectoral city gas demand considering billing cycle
phenomenon
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Research Institute of Economics and Management in Korea Gas Corporation,
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The Analysis on Reducing Power Generation
by LNG Direct Importers in Winter
KOGAS, Research Institute of Economics & Management
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Gas Utilities Decarbonization Strategies

Yoon Namgoong
Research Institute of Economics & Management, Korea Gas Corporation
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The Concept and Role of Sector-coupling in Integrated Energy System
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Computational Insights into Ammonia Combustion and Catalysis
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Development Trends of Ammonia Cracking Technology for Clean Hydrogen
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A Review on the Prospects of Domestic Ammonia Fuel Utilization
Industries and the Safety Management Regulations regarding
Ammonia-based Supply Facilities for Environmentally Friendly Energy
Transition
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An Analysis of Accident Causes and Safety Standards
in Ammonia Piping System
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A Study on Consequence Analysis to Introduce Safety Assessment
Procedure for Ammonia Supply Facilities in Coal-Ammonia Co-Firing
Power Generation

Sangyoon Yoo, Jisoo Yoo, Youngjoo Choi
Institude of Gas Safety R&D, Korean Gas Safety Coporation
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Development of 1kW-class Ammonia-fueled solid oxide fuel cell stack by
KIMM

Yonggyun Bae, Dongkeun Lee, Jinyoung Park, Youngsang Kim, Sangho Lee, Hyeongjun
Jang, Sunyoup Lee
Department of Zero-carbon Power Generation, Korea Institute of Machinery and Materials
"Department of Eco-friendly Mobility Power, Korea Institute of Machinery and Materials
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HD Hyundai Heavy Industries’s marine e-fuel engine technology : Spray
characteristics of ammonia

Young Soo Yu, Hyunchun Park, KyungRock Lee, WookHyeon YOON
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Introduction of the Interim Guidelines For The Safety Of Ships Using Ammonia
As Fuel by IMO

KIM Hakchanl, KIM Sanghoonl, KANG Soominl, MOON Gunfeell
Korean Register
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Reow, o] T dEYoprl AAES] {3 FHEA, dREYol A& vl Az ¥ AH 7
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71&e] vl 2 I kS FRsEr] A #H A Pl SOLAS(The International
Convention for the Safety of Life at Sea)oll Z&¥ 87O 2= ING, ¢EUYole}l 2 tjA of
H] °]§]r;‘q o] ¥ TIAHAEE ARESteE Aol bdE BHASH]o B3] ‘i’l?iq. o]
ING 3l /I‘j‘i} 81E& 7|Hte g2 e AIskd dAs Ak A& 1% 7]<(International
Code of Safety for Ships using Gases or other Low-flashpoint Fuel, IGF Code)O] 7t o 2017%31'?—
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A study on ammonia catalytic oxidation using partial oxidation

Sangho Lee, Hyeongjun Jang, Chansu Park, Sunyoup Lee
Department of Eco-fiiendly Mobility Power, Korea Institute of Machinery & Materials
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0| 2Tt SOFC AlAHE! J[=ofd &

Current Status of Technology Development on MiCoPower’s SOFC System

Jinah Park, Jinsu Park, Jaehyun Kim
MiCoPower Ltd.
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Study on safety standard for small-capacity electrolyzer

Dachoon Kang, Suyeon Yu, Minwoo Kim, Jungwoon Lee
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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HyAxiome| PEM X3} &5M

HyAxiom &= 2] A}
HyAxiom’s PEM Electrolyzer Solutions

Hyeonjong Jeon
HyAxiom Korea Office
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Research on Drawing the Development Direction of Safety Standards for
Fuel Cell Systems Connected to Ammonia for Ships

MINWOO KIM, JINSUN KIM, JIAN CHOO
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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The Current Status of Samsung E&A’s Water Electrolysis Technology
Development

Yeon-Hyuk Heo, Sang Hyun Park
Water Electrolysis Technology Team, Samsung E&A
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The safety technology development to certify water electrolysis stacks

Seungyong Park, Daehoon Kang, Jung Jae Hwan, Jungwon Lee'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Key technology development and demonstration of alkaline electrolyzer
coupled with renewable energy resources for high safety

Jungsik Kim, Hyunsu Shin, Juntaek Hyun, Taeeun Lim, Seunghyun Lee
Techwin Inc.
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Development of safety standards for water electrolyzer using nuclear power
for green hydrogen production

Kim Hyorin, Kang Daehoon, Jung Jachwan'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
1390 Wonjung-ro, Maengdong-myeon, Eumseong-gun, Chungcheongbuk-do, Korea
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Commercialization Cases and Development Status of AEM Electrolyzer

Systems.

Tae-Seong Park, Min-Jea Kang, Won-Ho Sung
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Progess of Regulatory Sandbox for the demonstration
of Hydrogen Unmanned Aircraft Mobility

Young Chul Park, Hyunjeong Kim
Hyundai Motor Group, Hydrogen and Fuel Cell Development Center
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Hydrogen Tractors and Hydrogen Heavy Duty Machinery
Demonstration Status

Zuh Youn Vahc, Beom Soo Ko, Jong Bo Won, Young Chul Park
Hyundai Motor Group, Hydrogen and Fuel Cell Development Center
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A study on the development of safety standards for mobile fuel cells for
aircraft

JAEHWAN JUNG, JEWOOK LEE, JUNGWOON LEE"
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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A Study on the Safety Standards Development for Mobile Hydrogen Fuel
Cell Systems in Civil-Military Applications

haeyong Kim, jian Chou, suyeon Yu, 'minwoo Kim
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Multi-Objective Optimization of Geological CO: Storage Design considering
Fault Stability in the Ulleung Basin using Smart Proxy Model

Seongjun You, Kyuhyun Kim, Dayeon Kim, Jihoon Wang
Department of Earth Resources and Environmental Engineering, Hanyang University
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Evaluation of GPTMS-SiO, Nanofluids for Improving Injectivity and
Storage Efficiency in the CO, Geological Storage

Ingu Kang, Hyeyeon Kim, Jeonghwan Lee'
Dept. of Energy and Resources Engineering, Chonnam National University
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An Experimental Study of Chemical Property Changes
Induced by Carbon Mineralization in Columbia River Basalt

Dayeon Kim, Kyuhyun Kim, Seongjun You, Jihoon Wang
Hanyang University, 222, Wangsimni-ro, Seongdong-gu, Seoul, Republic of Korea
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TFEAQ CCS(F4a =3 2 AR 7Y A&e AdiAe EF wWrAUSS L83 24
7V BeAolth. FE EFYS FUH oiste vt M W 5% ol Whgste ©4ke
o2 ZA3EE g FESHCarbon Mineralization)E &3 TAst= EY wAYSS <
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Impact of Geological Factors on Underground Hydrogen Storage Recovery
Efficiency at Depleted Gas Reservoirs
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4 A % * Z(underground hydrogen storage, UHS)S W& F45 ddE5oly ud A
7T A& AFF =z AAste WA otk UHS A9 A, d&3 +4

FTOE A% T4 FEFE WA Yot FaEYG UEVF 52 F
A7} 2>(cushion gas)® FUZIH. FHTEAE ATl G735 AHEH=
o|A ¥t I HAHAA EFE F Utk

E AFAHE AFF AEHNALS 5 nd7tade] AFAEHo] FaXFTAH A 1|
e FFS BASEAT. ol st 7o 1dvtAd BREE TS TR A
73 AR WE T4 JFEs BASIAY. FAVM s 24Vt S a3t e
2 EAE AA Yo, UHS AlolE A 1Az Yo 49 FU/37= 671€/4

H APt FAH 3¢ F5 Fol I ZS FA7](shut-in period)Z A 3HH T}

< AU RolA FdstH, F4 IFFoR IFES ARMSAT. 1

A%, AFT FARAEI FET5 T4 FY FAHAA 7oz ded FHA7AT 3] 4A
o 3F FAa9 5V oA IFES VMY 9w FAENE
40 mdoll A= 100 md tHH] 2.89% U £ AA}E HAHT A{FFTY BAET ALFFE
FATN 29 FaE HE AolE FEEH ARS AAETE 20° ol Y o £ AE 9
AfFS UYl 3.66% =2 34go] YElRT el FAAFAG FAE AAT o A
fHor o Bl FAE & FAE AU3dgH & I5Es
o= 7|tEoh

H

A} AR
2 ATE RN &bl A 2(20224000000080, ZL TNt Ak Fe] 2
ST W 20259 FRAGTIAADY AUoE AU LTHl A
(2021060001, ©lo]EJAFo]A 2 71HF M f - 7} BAF HAAAD)E ol 8id AT YT
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Selection of Optimal Injection Strategies for CO, Storage in Saline Aquifers

Youngbin Lee, Gwanwoo Ju, Youngsoo Lee
Jeonbuk National University

2 o

BEEe WU 24 A% §39 $5F FAE L FIES 25T Qo] C0.E AF
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3 Agolth B ATE UFFe BUw F9 203 Aot 248 nstel g3
¥ A9 Co, FYZATHL HASLA Foh AT FAL A3 CMGAHS A EEolE]
g 283l 5% Jlx RS PHEGT 2Y 7E A 0w Adees] A%E =
zal7] 919 @2 A= 2 F/0E 2 A= DB AE T, FHE, I8, 27 4
5% Fustel |2 B FHIGL GF Adeled] Agdold ANE =E5HY
o w3, AEUCIAE B3 4o A HolHE S HolHE BE] AFAE 2d
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Review of Key Technologies for Characterizing Underground Hydrogen
Storage and Recovery
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Study on Carbon Capure Process Suitable for the Characteristic of

Gas-fired Power Plants
Jisung Kim, Junghwan Kim, Seyoung Oh, Soonho Kim, Yunje Lee’, Kwangsoon Lee™
SK Innovation E&S
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b3t e HF Het dgde= %‘f%ﬂfﬁ, <+ F37F Azrel wel 34 WHE
3= EAS JXT AesigEa Ay Huds o, shAsEarde] wiyias Ao s
e C02 T =2 A FEE *?%0}51 9101 CO; =3 FRolA tHE FAA7F 8+
qu STA7E Ak WA %"k?} +A7F Ao o] ot 7P.’:§‘re—ﬂi‘%2d-4 = 543
W7k 240 HAstd CO, = 7w Jido] Q8RN AA7EA] i Eokell that
ATe ARAEQA 2o HEY Ao B AFE olHT Zﬂi adstz] s (D ¢
A F3k Wz tdste 23 %12391 4 As B4 9 4 A= A9 @ 48 U
Ao 4bst WAdS WA A% 3B HAZHI AFE TSR
1 HA AFE EdAY Fol HEo] CO, £ T4 vAs 9FS A4FFH o
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Factors Affecting the Corrosion of Oil & Gas Production Well

Changwoo Kim, Hanam Son’
Pukyong National University

R

AFZTOZ2RE F7t2E Aists A CO, HoS 5 AAH7F2x(Sour gas)7t &
HEA ke = o o] gk oA Aike FA Ao A sta, Hetel A= A
A FEo] A 4= 9T} (Ramachandran et al. 2015; Perez, 2013).

o] AFNME F-7k2 A BAMA g S AHET, Yy BALwo] o
TS U X= 840 nXE= I A A7)EHA T 53], de Waard et al. (1991)2 &
A RASERd A AR o =3 7]E ATAEY dTFEAHE bR
2 25, 8, AFT -7ty A, A7 A&, S 4] (water cut) 5©| "3’1‘}
A Fao mA= FEkol A Asfstazt g ol2d A4 FAFESS ZIRe =R

7

3ol UAE @4ARE /9o 44 2484 2u7% B4% FF 2714 A7
e QLA sk g,
oJF AT $F AFE 2ol Hoh B4 B4 JEE 43 2

A A we A

S

=

o] i 9 B A AlgH 58 AAT
ARE AFst=d = = 2

QO
T =

['1 >~
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A FAAAA A

o] A& MﬂxM%ToﬂH A Pst= 20239% Fa7|H7E
F(FEED)9 A 2 BZFa4E 9% ccsE 1
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Flow Assurance Considering the CO, impurities for Subsea Pipeline in the CCS

Kihong Kim, Junwoo Seo, Junil Yoon, Chulhun Mo and Seungsoo Park
Korea Gas Corporation

2 o

H AT 2332 3l A AAFSR g4 oE AAA Aekak 2 18 FA A
AAR oA ettdo] FASM wslstar YA AR AR T AR F714 &
Aol A A7 0] FRoAo] S7HE I Utk =] A9 AAEHA %‘49& MR b Zagiet)
Al HA7E2~F INGE W8k #go] B5dos gyw =, Mg FANA LNG B3 =
0.15 ton®] CO7} HiEdh= 2o ® 4#A ok webA, & LNG AFA/IEAEE Al LNG
A 2 A FAAAN AN ZE, A A" 5 2 ASHA oA agsia e
Zlo] d4loltt.

CO, ATAL F2 Aol grRATY 48A Je IZA/t2HeE F8 U AFe=
R QAR ING d317)7] FHe ad7tezdo] EA8HA Ge 45 GAge] EAshs e
S Ul E HE Fo|h ABEEfE &5 Ul ING dsEdE W HHEHL COE QI tid
T2 AZF 2009HE Ak 12 ZRAES 19dEREH JY93 =gt UYARE, o}
2ANA] AFAE 71€0] ING AFgoll B84z HEEAe ol ]E ARE SR
o oj#fgo] EAldth 53], CCS Aol 79 vl& Hzto] Fa Olvolfﬂ, Hj g Eokl A=
s A7 Fastth

2 AT ING HIJZAERE 7t27 Q1o EAlcks d9,S 4% A AE71A
COE sl TF F5d ZEEIAMIT-FYA)S F53tdTh 28 A vfjad A=
o A% F siAuAE 7tad ALt FEARA Tste] AR, 5
A wjAE-S A AAEE Abste] ARt

=29 g H&5= CO, Feed &4, 7)) AR TdaS v OE BE4HQ groz dAs)
R, 7P ZAAAQ1 CS(Carbon SteeDAH o] s wijdd HA8ES 98] Bad AA v FF
S =&Y AEE = CO, BeE(RA, FESH) shollA AR Design, Base, Low)
of g} BAYEHE FEA HE YL, olE B HAR dFE 2 fF kS
H3l= F(main) - F(Sub) A uAE AA WHS SRk =3, sl CO, B 21 3ol
Al A T Y A=E U stel=EolE HEA HrkE B8l Y 2 =W (Work-over)

713t FEtAA @rEE B4kt

d

Ab AL

2 A7E F=7haEA Zhad T o] ApAl AFHRD2024-002D R R H A5t
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The Role of Production Chemicals in Oil and Gas Operations and the
Development of Corrosion Inhibitors for High-Temperature, High-Pressure
Environments

Heonyeong Song, Lyongjin Lee, Yubin An", Jeayun Kim®, Sunil Kwon"
Unicoh Specialty Chemicals, "Department of Energy and Mineral Resources Engineering,
Dong-A University

8 ¢
A R 7k A ARGl A A4S 318FoFE(Production Chemicals)S W3}k A4k
7] FolAME An] FAA(ntegrity), 5 B /J(Flow Assurance), A4+ FH & SH(Production
Optimization)S 9§ A4 842 283t} o] 3}eefF2 Ao R4S A5t 4
= Qs AR AL THsEHA sk, 2AIY, b, of~THl, slo|EYolE
of o HA 2 93] S sty fA 559 AEAH S GRS =3 f5
5 &< S7HANA ALY gl 7ot
53], A AfF 2 7k Jdo] S3%ke] H o2 SAHd wel, y4HE spErekEe] A
3| Z

S A8 HAE AHHORE FHATIE Aol FaAL Juh. B LxAA = oSS
kg shEtefE o] V)5S MESsta, 1 92 12319 (High-Temperature High-Pressure,
HTHP) =7 A3t £ AAA /M 75 /e SEZHold 9 #7384
AEE Fa JAAY F2 B2 Hde5S H7IsiHom, API 5L X65 FES o=
ASTM G170 71&°l wa} Alg3 A3} 120°C2] H,S/CO, B3 #7344 0.075 mm/year ©]
ato] B2 £ & GASATH o] Ade ARG 2 S A Bl 7A #Ae A
ZF FHo 72 A5E &89 F JS FoZ Jigdh

[e>

AU

T 20259 % S2MA7|GRE] 7] &/ T A (RS-2023-00267289, A AHE B
& Atk AR CCSE 2y FAGAA NI 20250 % AFYE A T2
o7 SAA/NLH S]] AYE ol FH A7 (2021060001, FlOJEAo] A2 7]
A7k AR A Q).

(L 2L e e
e
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Risk Assessment of a Modular On-site Production Hydrogen Refueling
Station Model Utilizing Existing CNG Sites in Indonesia

Gi Hoon Hong', Jongyeon Oh', Subeen Wi'
!Institute for Advanced Engineering 175-28, Goan-ro 51 beon-gil, Baegam-myeon, Cheoin-gu,

Yongin-si, Gyeonggi-do 17180, KOREA

2 °f

Z1EWst o8 @ A&7 AR Alxdl FEE fE A AAHSRE 74 AA A
o] 7H&3tHE L low, a4 RlZgtrA FAFHAE &5 FTaAol tFHL St
538 MAEF=Y A, 74 Az 27 75 dAA WA/ AR ey, A <
g g9 7e dzg BF 59 oy gl AW o, AAxuAlolE o]2lg v Lol A
FaddA E9de fT 371 BF 9 3 AS d7E s sk s tEF
)l =7koltk

2 AFe IRvA o dA ¢ 7]E CNG R4 FA BE5d AR F4LFHLE
TEFatna A= Ao i 27149 CNG F34& BAE B A|ER MAsta, Al=x2
T A AARFE 7o 2 HyRAM+E &85t 4 7% 2 sAl/Z T Ay
g oo gtk A& 7= 3 FHE stk

2 AFE B3l doAE A B4 Ade JAEvA s 23 A EdadA B
Y Fa5ALY 75 2 &9 Tad 7Nk HelHE &85t 7] £4 Sz &
gboll 7148 = Q& o2 AdHY
keyword: TA&FZF7], REY F4AFHA, AX F42FH4L, 984 B

B AFNEL AR AgYod FAURr|eH e dA BEY I ARA Fi
9 ASFA 0] A YS Hhol AFESS (No. RS202400437134)
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A Study on the Localization of High-Pressure Hydrogen Piping Materials
and the Applicability of Design Codes

Yohan Pak, Jeonghwan Kim, Yewon Kim, Soyeong Kim
Institute of Gas Safety R&D, Korea Gas Safety Corporation

8 ¢
TAaAA Azt oo ol 19t FA uld AxFH HE JMEd dHARAY =4t
37} Agd JAR FAdsta ok B A7 IAY4(=70 MPa) T4 S A vl
£ 25 &4 MRS BEXE2, oA AA, Ax 2 434 HAF3AE JU Ves FRHL
Z g Aot} E3] I Fand #E A FZzo thdk AA QA BEAS 3
30t 1= ASME B31 Al2]2 % B31.3, B31.8 @ 44 A& 722 B3L.12E FA4l0

o=
AeWe @ Fa HA AP AA L4Mf, Hf) WY RS blw BEXFgoed, Iy
KGS ZE=(FP111, FP217, FP451 S5)¢}o] AAA 2= A w3

T, A A& BT stelAY &4 AEHIEE H8
KIH) =4 % SSRT(AEHIFJAAAIE ST o),
7Med &8 AE AHE HES insitu B A2HS T3S
Sec.VIII Div.3 7|&& F=xstal, U Faujd AA H8 7 =i
o g FHHYY B AT AdE 4 a3g dHLAY AHA Fr o2 39
71 Aol 71AFo 2N, Fi Az} oot b Aste] AAAHA Tuks Al
2o g2 7l et

O A bl

_,d
off
ro
A~
Q
w2
>

2 0

¥ B AFE 7| AREAR U @ A7 S/AEAY <t 4 a3 9ds
A =4k E A7 A AA, Az 9 B3I 71/ (FAIH S RS-2024-00445038) 2
S
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Duct Deposition and Risk Control of Polymer Pyrolysis Products

Sangyoung Jeong, Jongseok Yoon*, Dongil Shin**
Dept. of Disaster, Safety and Sustainability Eng., Myongji University
*Seoyoung Engineering Co.
**Dept. of Disaster, Safety and Sustainability Eng. and Dept. of Chemical Eng., Myongji

University
29

Aol Heh, A= EUA FAHAYAA AHESte 229 TRE FFH oYsiEIL o
e mE APy FRE AE FHEE A 1 F A2 285 A, AsAk AV)A
2} & oheFsH %OM] /‘1 wo] AM&E 11 9l Polyvinyl Butyral (PVB)= ZA& ol A 1l
2 kAl Ado] Bud dEs) AL FE U shag RARR WHH 1 9
IAE Fola Utk 53], A7/AA 4HdelA PVB vlRlt+= Az, &4 3A A theket
=4E AT gloH, o]g2 HREE YEE T3l FE viESH = AP HE U
Fol g omA shA) T A2 Adalow AEsta U

YE siAfi&= W st HA S Glstr)7F i S0 HIA o vy, o
o shAp7E S TRl o8l F53] AT FatEe] wEb I "l ds AY7EA
s & AR Aol Fon, 3o FHRlo] ofH WHIE 9 A Xstelx
¢ A2 S-S 7HAAL v wEkA PVBe diEs] A3 AddS FAHe=E
Aojstal, BAHE FAHES YE U RoA9 ol S-S HWEs st Aol A
W SRR E 99 A 2ol 2E & T

l-l:l

4 2! T 2a™ I AEHolA 7Rk oS3 pEo] HESA)
o] PP sty HAsAE YES HAAREH oW, o 5 T SHNA F 3
o] S E S HAIE 53l 7‘”5* HES Ju|, Z7& 2AF
atar, Aj-ol oAM= Aol A1 i A7 TS HAST ¢ e AHo] A
a#HEjof & Aot} g AlF BAY JAAAE HE o]FH Y ZFH-2] damper 5O
npEEdo]l A AlFHol AP EolH ok & Zlolth YQES| A Fuj¢} drain port A
A5 B AFEY FHE Hagsta, 944 75 ol HEE YE Yo 2= Al
A, sight glass, in-duct sprinklerg& A x|sl= 5 7I</@EHo=2 FFstH 7]F0] AA=H
ojok & Ao|th
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Anomaly Detection for Primary Facilities in Hydrogen Refueling Station:
Trend-Aware Variational Autoencoder

Jongyeon Oh, Kyuhwan Hyun, Gihoon Hong
Hydrogen Energy Solution Center, Institute for Advanced Engineering, Yongin 17180, Korea
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LERIRS

2R3 FPH A 2y FaRFHALE 7|EY deHd A

FEte], dulel 1 gl AR fAR

AR oA eF TRE
o

e7a.

2 dA7E gdolA 333 A5 T H4YE FAaFHALY &4 HolHE &85}
of, WM AT ASHE X7] AAL + A= FHEd 7|6k oA L E
< Argig Ajbd 22 HolE Y HMREAQ] FAWIE 5T 7 JEF 7EAH
Autoencoder®| 725 AF Wt HAHAT. Autoencoder®] 71E T =9 A4
AlZ(output layer) 2]ell HlolE Y FAHE SHH O E 53l trend layers F7H3 2=
AASt Al dee HRZH A JHS a3Fo=2 A4 & At o] FI JE
AAZE 71F o] A 7IHREG d AHAA AsAsE TAE 1Y F8 Y

% stUQl AH] d3l(degradation)E M AH o2 ©A|5= d Fovd HeS RAT

ZAY =
A EA A B (MOTIE) S} 301 2] 7] <% 7Y (KETEP) 2] A Y& Hbol
T4, (RS-2024-00437134, A A 2&d dAA; A X2 F4FHA Aujgd 2 A5
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Improving immersion cooling performance
to reduce thermal hazard in battery pack

Jae Won Moon, Seung Young Kim, Myong Hwan Moon, Byng Chol Ma'
Chonnam National University School of Chemical Engineering,

7LCor.rﬂspondz’ng author: angon@jnu.ac.kr

Q oF
g Eol2uEHE = 1& THAA WE 38 dgo =z A uiHg A 2% dsi
B &4 s d5F HA 9ol Uikt €557 At s AT

gﬂ(ﬂ ShAG AR o]o]d fyo] JloEE HITole AW WA due 7
<8 83 wEy &5 15 C~35 CAlo] 9 <Az M= xﬂﬂfﬂt— WYzt wpalo] b33

Wy ok T8y, AW daeg] A" 7]Ee Fr|W Edg] Alz=Hd HlE] 1

Hl &, 13T 59 AAEF FHoA SAE AU Atk wepa B AFoAs Azt

dag A" AAY FFE 3 d7 28 S Weks gt WA ANSYS

Fluent Al%ﬂﬂol S 83t FYUS AHFS Anlstes wiEE AlxES Ak Wzt

FAY =4 WE W7 A FFIAE EH5AH. olF L3S 279 HHEM I o
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oA A wlg WHILE T3 W a9 FX JteAd S AAEIEH. olE F3l HiEE

Ho| 25 #UdIE Tt HiEg e dHAPES GRSty AP A =H AHE

2 AAEs SIS 7 S ASE 7.

=

—_—

ol

_n_, Ol

l

offt o
|
_1

A

- 111 -



[2025 |

=l
obFtheta thetd & F S, olFidtu &b T8t

Consequence Analysis of Ammonia Release Accident from Pressure Safety
Valve Using Computational Fluid Dynamics

Chanwoo Lee, Jihun Park, Keunwon Lee*, Seungho Jung*
Department of Environmental Engineering, Graduate School, Ajou University
"Department of Environmental and Safety Engineering, Ajou University

HAZ T4 EHAR)] dRYot FEEow, A AA ol|A AFgelA 1 &&o] 55
stal ok R Uoles - dgolA 71 dEl = EAsEAI T, W7 J (bunkering) I F
AR AoA FF A" Tl 43 HEHE o A9 18y 3 AJ2EH &9
T HY HAE fFdoly BH, 9dA &4 59 HF 8o = <l Xﬂﬂ%ﬂ W 2
57 A o o, ol2 Qs Ryt 7Ert X Hol i f¥o] 543 St
g+ 7§, BLEVE(Boiling Liquid Expanding Vapor Explosion)®} 22 i+ /\]-J_E olojd ¢
Jo] E£Ag. olgd AP WA A3 FdEYo} 217‘“%27_01] b H7E X 5
H, g s Al 71A dEYoLE R E Edt a2y dEYoles 2 SR A
FAS Ad 22, 55 A FH &4 2 Ao A4 S v F JerE, o
of gk A=A @A F7Pr E st

B dAFoAE gdRYol AFE IS HHAMBEE B dREUF FEHE AU L
/422 OpenFOAM 7|HF BARAM CFD 25.1.0 2133 835l 4ol 5% 74
< AT FEYole] ERPG(Emergency Response Planning Guidelines), WA & X]
(Odor Threshold), <1314 &= WSI(LFL - UFL)E 1#3le F& A ¥&5 &% % it
S BAeta, 1ol WE AREE BUteAH B AT Ades dEYol AAAAE Y
HA #e] 2 oy AR FHE AT VRAEE G832 F IS Aot

z 7]
* B ANEL AR AQfYPdoz I AHMNA e FEAL o SF-dY 1%8 )
S 7NALG 9] R (RS-2023-00218759, 1485019604)3 AP S AAQAFo] APoZ F=At
A7l=Tde] AdFA AL ALAEe ALdS Pol AFEHAFYTH(P0012787,
2410007480)
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Optimal design of marine waste-to-fuel production process with air
pollutants utilization

Jonghun Lim, Hyoung Woon Song
Hydrogen Energy Solution Center, Institute for Advanced Engineering, 175-28, Goan-ro

S1beon-gil, Baegam-myeon, Yongin-si, Gyeonggi-do, Republic of Korea

2 o
In the sea and ocean, the discharge of a large amount of marine waste poses a significant
global ecological and economic challenge. However, the marine waste, which includes
hydrocarbons from waste plastics and alkaline substances from waste seashells and desalination
wastewater, can be transformed into valuable fuels and chemicals, utilizing air pollutants. Here,
this work developed a framework for marine waste-to-fuel production with air pollutants
utilization, and outlines six pathways according to the method of producing fuel using three
types of marine waste and reducing and utilizing air pollutants. To demonstrate the economic
and environmental feasibility of each pathway, techno-economic and environmental evaluations
are conducted across five countries. The results reveal that the viability of fuel production
from marine waste varies widely, influenced by factors such as the each marine waste
discharge rate, the market prices of fuels and hydrogen, and the energy costs specific to each
country. Sensitivity analyses reveal that electricity prices as a critical factor for economic
viability and demonstrate shifting pathway preferences under varying carbon pricing,
emphasizing the need for adaptable strategies considering both current economic conditions and
future environmental policies. This study provides valuable insights for five countries, offering
decision-making strategies on utilizing the proposed framework to achieve a balance between
economic efficiency and environmental protection.
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Progress of Safety Verification and Institutionalization of Hydrogen Blending in City Gas

Wonguk Han, Inkyu Bok, Dongwon Yi, Yunyoung Yang, Weonseok Seo
Korea Gas Safety Corporation

8 ¢

ARl BATYH Hxo uel TAZFS BofolA A7~ TS QT Weto g A
Tt FAaEQ Ao FHFHYT ZATFZO FA 20vol% E Al AZF oF 7659HE 9]
oAt e A T aFE HY Ao R JAEHIT, EATIA ujBES B3] Az 107HES] S+
2 Fgo] 7hedtd FAAA SR 79T £ S ALE JgEnh

SHA T TA7F20l FAE EYUSt] AR A FHEARAAMY 4 FHAY AEA, da
71 A el dstdA, AFE oA 4 By T AAEAV oAdH we VE =
A7k Ane] 4 T A HA HFo] MAEHI Yt dA ZAVE: vfEE
of, AA7] ®of, AHNFEEF Hokz FEIlY F4& HU 20% T BAHAA Y GHAHES
ASsta A3, & A7|E ARl E U S, AV a3 X GAFo] A
o] A

B A goAeE EAZA 425 wE AF7) obdA A= A 2 Age EH3E
A, 5 AYGAF 9 A= F3 ek s =old Rzl st}

B oI 2003HE S ESAURE AUoR G eH e UL Pl 7
Y 5¢l G Y. (RS-2023-00234827, EAI> WG F T AR E-F 5T
A1g) oY HE A HE)
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Establishment of an inspection support center and a monitoring system for
ensuring the safety of liquid hydrogen

HYUNWOO KIM, PILJONG KIM
Korea Gas Safety Corporation

8 of
AFE 199 A 2 st 2Ele] mE a9 JdEs 9l 20401 7hA] Az
568HF qFRe] A FEEEE AAsiglon, 22y ASAk A9 913] oA 2030 714
T8 Al 3N, Ak AL 703 FEHS BESISUT AF A o) B AL 5
& s s ARS8} 5] 9% F7F Hgo] WS F-9] 1/800, 518 1/10
T wF Ao Hojd dstEa e HE % gdir) el

ARG NBpas Pl AR B AAsl] 218 AL A 4], AR 2R
T % Aead 55 gstofof stk AA Iell M Askpa Anle] e A R AE F

& @ e ol §lo] AN 20229 sk AL Qzel 7HE] AlAEkgith

20251 119 7Ha o9l Aehrad A A= 26 195-E AFHA, 87], ©

Azge] A HAd A AT BEF AL P 5 AAsha A

=

FAz0l gg AN BUEY A2 RAL $d3 oot o2 Fa) oA
owm Al Fud 44 S D sk Ao <

Key words : Liquid hydrogen( 2} 3}5=2~), Safety Inspection(2+%1 73 A}, Monitoring system(=-U E1 & A2~
1), Liquid hydrogen refueling station( 8+54 T % 40)
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Study on Current Analysis for Diagnosis to LNG Pump

Choi Won Mog, Ko Jae Pil, Yoon Ik Geun, Kwon Sun Gil
KOGAS Research Institute
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LNG A4b71A19] AH] F 3tUR] LNG HEZ= AA7A] Z2AH Ao o]§- FQ3 Au]
2 F714 AulE Fdsa Utk LNG FBZe 3% FEAS7IE FF5HT  shafto}
impeller2 LNGE H3X 4E71A] $4 AA S ZZAM AR o]Fdl= 752 b LNG
Hxo] HAH BEUEHE A s AAE Bz A om AAda FAHE 2F
tolElE s ZUE YA 28(VMS, Vibration Monitoring System)ol] A 4] &t Hx A
HE g3t Jdo. 5 EYEY A 28-S shaft, impeller, bearing, rotor & 7|AH o=
At e FFAA BT ATde G 5 YA statore} A T AAH}
< B2E AAC BT A o] Erhssith =3, XEs EUE P A 2E o] GA|
LNG HZ HHE 19 = e WHel gloh 28 242 dF &4 (MCSA, Motor
Current Signature Analysis)< stator A9 AF{FE SAHSIY EX3t= 7|=E statoret HA
a8 AA Ak olygl H3}=2] shaft, impeller, bearing, rotor 5o LA A=
AT 4+ U

A= LNG BZ9 s EYEHAZE oA 7 E4He o83 LNG &
o] AH A JhsAdel g AFE 77HA] LNG B2 3A4-S Ao ¥ I 1A
g AF B4 A VeAdE E B4 At vHluste AP orE AFsiAuth
LNG A7) A A 7Fs 520 LNG HZoA AF/ HolE g F HlolHE A H=
3}o] FFT(Fast Fourier Transform) +41-& $8sl3th I8l 7742 AHolH LNG =
1% Fag PAARE vl HURE A3 AR 49 s 4 AT #2F A S
s BUHHA2E o s AF EA4HS o] &3t LNG Hizo| e zldo] 7hs3t
o= As ¢ 5 A
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Study on the verification of compressed hydrogen material through DampHeat
Test

Won-Sup Lim, Min-Kyung Lee, Kap-Man Jang, Hong-Cheol Kim", Dong-il Shin
Korea Gas Safety Corporation’, Myongji University
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SGAFH 2134 oyx] AHSlo] 23 FEYH HAE QFHEA, FLAUAE A
715 rHE A dA JEZ AP Atk 53], FARAF Az FHA, AR
L7} FARRYE(FARAN, FAaH, FAEY, FAEYH FAER) e F4T
A &Adste]l 83 942 gy . SHARE F4AE AsE AV 1L - AL
a5 SAAA AHEE THsAo] Eor g o3t 2AAY AR ETF - 5 ¥
Y, 74 BIE WA JAH A5 A AF 55 WEd] BEMstE Ao T8t

2 HASAFo R olgd EAE 3237 93l Dampheat Test(iF-HEA3 Ad)E A
23 dFFaE AR AHA AFAEE FIsHA T Dampheat Testes 25% 2 A
2(-10~65C, 80~95% RH) 7 ®W3lol A 45 wHE 719t Al H(2MPa~87.5MPa)S ®HE-2 o
2 Hg3le Ao U S A dEFAE AR UFAEAY AP E HUt
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Experimental study on temperature change inside the cylinder due to hydrogen
gas fast filling

Kap—Man Jang, Hwa-Young Lee, Joo—Ri Kim, Won-Sup Lim, Hong-Cheol Kim"

Korea Gas Safety Corporation”
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Conceptual Design Study of Small and Medium-Scale LNG Liquefaction Plants
using KSMR Liquefaction Process

Changwon Park, Yongsoo Kwon
Cryogenic Technology Research Division, KOGAS Research Institute, Korea Gas Corporation
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Statud of safety technology for fire test compressor hydrogen storage
system(Haegwan Jeong)

Hae Gwan Jeong - Jee Won Lee - Tae Hyeon Kim - Dae Yeong Lim Fire Explosion
Research Department, Korea Gas Safety Corporation
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Comparison of Consequence Analysis Results of HYRAM & EFFECTS
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Nereid Safety Consulting, “Gyeonggi University of Science And Technology
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A Study on the Analysis of Ground Settlement-Structural
Deformation-Piping Leakage-Fire and Explosion Chain Accidents
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“Techever, "~ Gyeonggi University of Science And Technology
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Measures to Prevent the Inflow of Firefighting Water into Water Bodies in
Chemical Storage Facilities
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Risk Assessment Based on Ammonia Leakage Scenarios in Co-Firing Power
Plants
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Department of Envrionmental Engineering, Graduate School of Ajou University
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Standard study for safety verification of pressure vessels made of
metal-polymer composites for hydrogen transport

YeWon Kim, JaeSeok Hwang, YoHan Park
Appliances & Equipment Research Department Saféty Research Division, Korea Gas Satefy

8 of
A FaAARS AT W F Eoks A
Aolty, 712 W& Type 4 8719 745 1
a4 8719 UGS AT Ase B

F2PA BAPse A=z FHS 2
oz THHI 9o T8F AT
ghojq el AR A o
o] gastal Ut

9 ATERE B2dH Sow%E TAE 28 stolojZ tiAEe] o Be %o FaE
Aslal, Wk s FAsH 5202 s Axdrte 294 sl 248l 7|ofskr] 219
otk

ek, & ATolME 71 Type 4 871 tie 9] EFo thete] wlaskslal, o
of #d"E AP Al thalA FAstATt. =7, Fa FHA B o) Fa B CdA
o] 12 23] Basdt Ad 2 Hryl Wy U] aE A ?&E‘r. olE Tl FF
Fa EEE 5FA 7] H %7}% APata, =9 #A 7€ 71 A9l 7Iz2As
2 &8stz s

é"di

- 125 -



[2025 |
TASHA0AME| KRISS TA47E SELIAAHS A 4

Research for On-site Test of KRISS Hydrogen Flow Field Test Standard at

Hydrogen Refueling Stations
Woong Kang, Jin-Woo Shin, Un-Bong Baek
Korea Research Insitute of Standards and Science
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Development and implementation of air pollutant change monitoring system
aimed at pre-sensing

Min Sun Cho, Gyn Sun Cho"
Hoseo University
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Research on eco-friendly chemical reaction fixatives
to reduce global warming gases PFCs

Tak-kyo Jung’, Daesung Kim™, Gyu-sun Cho"
“Safety and Administrative Engineering Hoseo University,
“Korea Institute of Ceramic Engineering & Technology
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A Study on the Detection Time of Gas Detection Alarms

Choong Ryeol Hohg, Jung Nam Park’, Gyu Sun Cho™
Hoseo University
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Development of Gas Cabinet Leak Detection Technology Based on
Ultrasonic Sensor Array
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A Study on the Need for a Pre-Design Risk Assessment System to Enhance Safety in
Chemical Pocesses Applying New Technologies

Bokyeong Kim, Hwa Kyung Seong, Joong Don Park, Shin, Chang-Hyun
Ministry of environment, National Institute of Chemical Safety
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Investigation of the Reduction Efficiency of Water Spray Equipment
According to the Characteristics of Semiconductor Process Gases

Jongmin Jeong, Deokyoung Sohn, Keunwon Lee", Seungho Jung”
Department of Environmental Engineering, Ajou University
"Department of Environmental and Safety Engineering, Ajou University

8 o
HEEA AzsAde F e Fo dAR FAHEY, 4 A SAEE YT 1
= 9 5572 AR EY olH 3 MEA FATI2E FEste tlxH QA Al=Fo] 7}
2 Amels, Aini ) aijke) Zhx A™uelM Fa A A A B FH S A
743 dFe A F At olHd AFE WA A FEE vt=E WIYES T
olFstal AdnlE &8st AYsta o, Ao S4¥ AAAY AT vF
g dAoltt
B AFelAde 7t 548 dix 249 dEYKFEA), olitsteimleEA), A
Sta(Ewed)E AAstd ddd e A dds st dednls 237
Hel eeuto g HAgstgon, 2 APAE AA A wiy] &4 2 AR Abke
kgt ATt ol F 7 AgAnie] A v = AAME A Tt2 v E A
4 EES AFAHCE MY 47 A3, 239 vE AR E&L ¢EYot ¥
A BRra B4 98.3% ol FoR Wl R ACR yeyton], WEgute] 7
dEYot= 97.3%, AABTaE 86.7%2 w2 E&o HTh HbE, BleEgAR] o4tst
gae 5 A ERoA w5 A 37 UEhA ot
ojde] AT A WEA TN AGEE Thze 546 wE dedne] AAA
A E&E AFH R 45T AR, FF NEA oY FARAA aARFA AFEH
2l AA TS5 kddn e dA B &8 71E FHd 719 = e ALE JdEn

* BoAZE 3R AYoz A AHMNA Y] FsAla dE-oi 153 7 E/NEAY
RS-2023-00218759, 1485019604)3} 4FH TR LF-o] dF AYoz Id=x4A7=35dY
A FA AR ALdAG e A L& whol =3 5] 5 YT (P0012787, 2410007480)

o
Y
o

- 132 -



[2025 |

Comparative Analysis of H.S by White Water Usage Structures in Paper
Mills
-Focusing on Paper Mill A-

Dae ho Kim, Gyu sun Cho
Hoseo University

(o]

Q ¢
AR A TS BlEl A WETE vl =2 AP oRE, F35lAH,
H7})\7} AT A9 dAZE W FHAEIE olojd & Ao 53 AATH
I~(White water)= HATE5 AL FAHET=E, -rr7]%djr F71&E0] o=
2 S EE s FXAAA F3ra B Fa gRlo=E A8
EX}ES LR S | P o) (s s ez = 1_—1)55} WAl T o= <l

¥ yaf 4 ] A Al Eﬁa kAol vt AAo|tt, o] ¢

9 =27E(EFE IAAAE HIAEE7]FC)°] dE8EHE Tl AR ofY
, 'KOSHA GUIDE(H- 117 2019) 33tra HFEEAS S5O 2 SFH-S X FH ol A
J—E‘/F—’r‘*"ﬂ 02 AFA W F9Y FE2 FAHS AL Joey O FETF X

o= %Q_EE o] ]EHGJ AR IHT-J 7‘]’9‘?%0] Hﬂ‘zi %33}‘3}.

i3

;
rlo

i)
N1
oH
N

m

{0

o

KL

R A
do
¢}

2
-
oo I
i

nl
LJJLE>

& o

30
_%rlr
0l

O\I

kY
S o
oN

_,d
rlr
o
O U
o

A ok
o
#

mﬂﬁﬁgm

= FI
49,
—Ll
rlr
>
N
2
| off =
Zi
tlo
=
?:
¢!
l'ﬂi
ina)
g
okl
)
o =
Lo
i?L
o
L
ok
HHN‘
1m
oX,
[o
>
ofo
-
BN
B

H“‘é

b

aﬁr 7HHP63 QW mﬂlb‘ﬂ)i H]ﬂ% @8t /\l{ 5_%— ? w};r
]_

}%&LSUMMMiﬁWﬂ7HEH
2L vl BAToZH Y lo-:g_‘_7]. =
o

e =
S g% WABE AL ALE A8 Lol el

Y
ol
32
2 o
A -
ol
A oy N
nE b o

3, o\
p|£
—Ll
:l_‘
E
ﬂ{
fol

m@L

% B ATE AR 2@ 205UE (HetEd chdde) SAFUSY, YL Fu A
}29e WU

- 133 -



[2025 |

Environmental Assessment of Beverage Containers
(Polyeth-ylene Terephthalate) Using LCA

Noh Kyoung Hee, Yong-jin Lee’, Cho Guy Sun
Hoseo University, *Depamnent of New Materials Engineering, Konkuk University,
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A Zgrglog 93 FHed EAZ A5 98 kst 34 FAvF Sug
ZstElan ot oo we} ZEt2ES ASste AlFel g ALY BFriek w@AnE
A 5ol ¢S s JAT o]l ST AF A= ofF HEHS Aol
71FES EgaY AMEoE Q% 3 JFS Fol7] A% I &5 FHs 9
omn, o83 FF& LCA (AAFH Do}t EPD B AAHAHEANE ) HriEx 374 A
By 3AE ok 23y 4 AeS =& 7S UEERE AJolsitt ol &
AT ATE gz 87 &AZ2 AHSHE PET A8 E82HE FE89S we
gl AE o RO mE 34 AT AAE vt =g, dF=7 fHY THES 4

gato] ganjEere] Aols vlwaT

Abstract: Currently, various environmental regulations are being expanded and strengthened to
solve the environmental pollution problem caused by plastics. Therefore, environmental impact
assessment and carbon emission reduction activities for products using plastics are becoming
more widespread, but research results to support this are insufficient. Companies are promoting
various activities to reduce the environmental impact caused by plastic use, and environmental
information is disclosed through LCA(Life Cycle Assessment) and EPD (Environmental
Product Declaration) to evaluate the activities, but the standards for deriving environmental
performance differ by continent. Therefore, this study selected bottled water and compared the
results of environmental performance in terms of the application of recycled plastic to PET
used as a container material and the use of labels. In addition, carbon emissions were
compared when applying the Korean and European methodologies.

Keywords : Bottled water, EPD; LCA; Carbon footprint; Environmental Impact; rPET
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Development of real-time mass measurement system for hydrogen tube
trailer

Juyoung Youn, Youngwoon Kim, Seockmoon Kim, Hyojun Kim
Doosan Enerbility
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Impact of Numerical Integration Schemes on Fatigue Life Assessment Using
K and Crack Growth Rate (da/dN)

Jeong Hwan Kim, Hwa-Young Lee, Jeong-Seok Oh
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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A Study on BOR performance test method of cryogenic fluid storage tank

Soosung Jeon, Geunchul Choi, Jangwon Lee, Seongjin Ko, Deukgyu Shin, Dongjin Kim,
Kyueun Shim
Korea Marine Equipment Research Institute
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A Study on Safety Assessment and Development of Safety Standards for
Domestic Production of Hydrogen Combustion Boiler Combustor

HWA YOUNG LEE, YOUNG-KWANG JO, HYUN-GOOK SHIN, JEONG SEOK OH
Slnstitute of Gas Safety R&D, Korea Gas Safety Corporation
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A Study on Hydrogen Embrittlement Sensitivity Index
to Evaluate Hydrogen Compatibility

Un Bong Baek, Jaeyeong Park, Kyung-Oh Bae

Hydrogen Energy Group, Korea Research Institute of Standard and Science (KRISS), Daejeon,
34113, Rep. of Korea
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Keywords: Cr-Mo steel (Co-Mo7}), Hydrogen embrittlement (54~34J), Slow strain-rate

tensile (A4 WIEESE AR, Small punch (AFHX|), Disc pressure rupture
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A Study on Determining Limit Gases Using the Interchangeability Index for
Korean Hydrogen Mixed Natural Gas

Tae-joon Park’, Young-joon Park’, Chang-Eon Lee™
"Graduate School of Mechanical Engineering, Inha University
“Dept. Mechanical Engineering, Inha University

a o
A2 AAAHOE Bx ME A7 AN VO HYAR G Folu AR of
AR ABE Fhsta A FAlT Fh ARE V1] HFHARG D AP
ol FHoR ANHIL gt oldHBLE BAAYA %] WRe] WPY AR FE
Wi itk HE BRANE EAZIE i 20% 9 H8FGE 2rE Adsr) 99
NG Zelo] 48 Edstd TR A% NGH, duel 4 Ay AL 2 A2

AT7F FAHL
I EAZEZ 717]1€] /b4 71E KS B 8101 A&7]7] ARl AAF A Ttz
SR G- ol BAHEVIE VIELE st Atk o] AN ke 1, 2 39
PR Aosted 44 BUA A, 93 B4 AV E Stk £3 R7MAE =
W =AZE2e 32F 2AS ofv]stH é‘—&% Aldske k22 qrAstal . o] A
71%& 20110l FHS A E/PAE dLxv)7] 34 A /T 2 KS B 8101 A
27171 N7tz MY ATFE 71HFOE AR Aol

B ATE F4 20% Y ‘:/\17}* oz ofd ATE &8st FAA 7h2=(%h
EEdte Aoty @A 7 2011dol F3E AP RAL AT dHES
&te] SG-WI Diagram< 019—0}04 =&Y EEH AL taE oA —’Fi 20%
A8 =A7E2 71717F ol =l KS 71EH fFARE AGA S8AFE ol &

Ao, A5t FATI=E 71E RVF29 H5prhae] AdLads HEd 2

m{o

32 olN ol Mz rUlo
e

TQ;QE]IQ,_LL‘

* 7]
o] =S 20249 E BHEAYEAAAY AHoE FmovyA &R Itde AdE
Hhol 4=3% A7), (RS-2023-00237341, F88/4HH8 A4V 712717 dads A
A5 9 kA& A

-141 -



[2025 |

NS - URE - HHS
A= sk

1%
i

)_\_-]|

Ao Z2 o] AT 53] M A4 A BAsE CO, & HA sAds M=
Fo] 40% ol de AAEH, 15T ¢F 2.86F4 CO, 7F AHAT o= ) 4td e o] %
7] & CO, sEc FTIH, AF Ho7L o szl £4, 7t=, 1525 5
71FHste] o ddo® Zgsta St} olol 7|FHIE S535t7] fd dHds thal
Ta e AAAAA AMES BEAS A T Fae MR oA A& THsE A
o2, dd A A=FoA FEEE Fa% Ado|th FAAUAE A4 A B uE
st X8 54o=z 7] dis 4 JleR FEEa dn. 59 VA FaE

A x =4

X

g Yol o3 &= ol A BOGBoil-Off Gas)7} Y
2 2l3j

=2 Al Aot BOGE AR®A W I+
stalA A EAgsiH, o] 2 QIF W H Y

s
1
X0,
o = £
QL
N
rlj
L
Lot
o=
Rul
fit
_1
B
il
N
o
>~

o

] 3~0.5%2] Fa7t 7]

X!
= AP A ELE =9

2

)

oo

N

)
N

o & A= dAsL A B W dAdse) S vEel wEt B skE A
7HE A4S AL, ol E MR R dAY &S A F Ae UekS 2T
Zhb dde] A A S syl 9l A Y Z2ae FEst Uik @ 4
g 2dE FEe e, /0L &F] dAFa A &71E AHEst] AL S HE
(30%, 50%, 90%)E Hd< xdsta 7 AHE AlEdold 2ot vl - HFsH ol
T AT AAe dow dAsL A 879 494 A 2 28l 2ad V|x A=

28d 5 s A= JigEn

T =g FEF71<= /AP (RS-2024-00443505) 8] AL o2 Fh=
AA7IE7189 7 Y] A LS ol F3E ATEHAFTA FAEHY T

i
N

-142 -



[2025 |

DHE LH2 XAl BOR AS0f O|X|s HHESEN EA

2MZl, olEd, ¥, SE=S
of o] &3 2(F)

Analysis of Insulation Characteristics on BOR Performance of
Fixed LH2 Storage Tanks

Oh SelJin, Lee ChangYeol, Shim JeongYeon, Han JeongOk
ableMAX Ltd.
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An Evaluation for the Effects of a Variation of Barrier Height during a
Vapor Cloud Explosion in a Hydrogen Refueling Station Using the
radXiFoam v2. 0 code

Hyung-Seok Kangl , Hyeonu Lee2, Chul-Hee Yu2
1 Intelligent Accident Mitigation Resea rch Division, KAERI
1 Energy Sa fety Empirical Resea rch Center, KGS
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The Recalibration of Oil Major’s strategy

Seulbee Lee
KOGAS, Research Institute of Economics & Management
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Reason of OPEC Decision to Raise Production and its Effects on LNG
Market

Choi, Youngjib
Korea Gas Corporation
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Effect of Industrial City Gas Liberalization on Retail Supply Cost of
City Gas Companies

Jong-Hyun Baek*, Seong-Jik Lee*, Seoung-Yong Lee*, Hyunwoo Hong**
*Institute of Korea Gas Industrial Policy, KOGAS Labor Union, Daegu 41062, Korea
**Department of Economics, Chungnam National University, Daejeon 34134, Korea
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! Department of Environment and Energy, Jeonbuk National University,
567 Baekje-daero, Deokjin-gu, Jeonju, Republic of Korea
* Department of Mineral Resources and Energy Engineering, Jeonbuk National University,

567 Baekje-daero, Deokjin-gu, Jeonju, Republic of Korea

Impact of Fuel Transition on Carbon Emissions Using LCA methodology:
From Coal to LNG Power
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The Improvement Proposal of Efficiency for LOPA Tool

Jinhyung Park
Yokogawa Electric Korea
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e Bestr] 98] WA ZFEA 7] H(Layer of Protection Analysis, LOPA)¢| &= WG =F
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A Study on the Development and demonstration of Performance Evaluation
Technology for Liquid Hydrogen Cargo handling System

Deukgyu Shin, Soosung Jeon, Jangwon Lee, Geunchul Choi, Dongjin Kim, Seongjin Ko, Kyueun
Shim
Korea Marine Equipment Research Institute
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Study on the possibility of changing the Maintenance method of LNG
Receiving Terminal through RCM(Reliability Centered Maintenance)
analysis

Jae Pil Koh - Won Mog Choi - Young Wan Kim - Sun Gil Kwon
Korea Gas Corporation Research Institute
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A Machine Learning-Based NOx Virtual Sensor for SCR Treatment of
Steel Mill Furnace Flue Gas with Sensor Validation and Uncertainty
Analysis

Hong-Cheol Ko, A-Reum Kim, Sung-Geun Ko, Young-Eun Cho, Ji-Wan Kim*
TechDas Co., Ltd., *Hyundai Steel Co., Ltd.
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Fig. 1 The procedure of a self-validation virtual sensor for emissions monitoring
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Fig. 2 Schematic diagram of the reheating Furnace in steel mill
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Table 1 Comparison of four machine learning techniques.

Classification PLS ANN A-ANN XGBoost
Train RE(%) 12.28 11.96 13.35 9.96
Test RE(%) 13.63 12.21 12.95 11.82
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Fig. 3. Test results of the NOx virtual sensor with artificial noise injected into SCR inlet
temperature and damper opening: (a) noise-free case, (b) noise-injected data without sensor
validation, and (c) noise-injected data with sensor validation.
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Table 2 Comparison of NOx Virtual Sensor results between no noise and noise-injected data

no noise W/ _noise
no SV N
RE(%) 10.59 34.76 14.17
Uncertainty(ppm) 19.93 37.90 29.11
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Modeling of Liquid-Phase Chemical Release and Dispersion
Using a Multi-Point Source Approach

Kiwon Jang, Seungjun Lee, Seungho Jung” Keunwon Lee’
Department of Enciromental Engineering, Ajou University
"Department of Environmental and safety Engineering, Ajou University
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Quantitative Risk Analysis of Non-Metallic materials
in Hydrogen Blending into Natural Gas Pipeline

Hyunseon Jung, Seunggeon Heo, Seunghwan Kim, Kugjin Suh
Institute of Gas Safety R&D Korea Gas Safety Coporation
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Quantitative Risk Assessment study based on P&ID of electrolysis facility

Jea-gyeong Kim, Chul-hee Yu, Hae-gwan Jeong
Korea Gas Safety Corporation Energy Safety Emprical Research Center
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A Comparative Study on Safety Monitoring in Gaseous and Liquefied
Hydrogen Fueling Stations

Kim Seunghwan, Cho Jinyeong, Kim Minah'
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Economic Assessment of Onboard CO, Boil-Off Gas Reliquefaction in CO;
Shipping

Hyonjeong Noh, Kwangu Kang”
Offshore R&BD Center, Korea Research Institute of Ships and Ocean engineering
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Development and Application of Carbon Dioxide Shuttle Technology
for Blue Hydrogen Production Facility Conversion
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A Study on the Process Technology for Recovering Valuable Metals from
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Study on the thermodynamic properties of Gas hydrate: Influence of salt
on CO; transport process

Jiyu Park, Seungmin Lee
Korea Institute of Industrial Technology
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Failure Modes and Effects Analysis(cFMEA) for Safety Management
Improvement in PEM Electrolysis Systems

Chul-ho Lee, Jae Yong Lee
Institute for Advanced Engineering

Abstract

Ensuring the safety and reliability of hydrogen production systems is crucial for industrial
applications. Proton Exchange Membrane (PEM) electrolysis, a widely used method for green
hydrogen production, faces challenges related to equipment durability and operational risks. To
systematically identify potential failure risks and enhance safety measures, Failure Modes and
Effects Analysis (FMEA) is applied to PEM electrolysis-based hydrogen production processes.
This study evaluates key failure modes by assessing their likelihood, severity, and detectability
to establish a proactive safety management framework. Based on the FMEA results,
recommendations are provided to improve system resilience and mitigate risks, contributing to
the development of safer and more reliable hydrogen production technologies.
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Risk Evaluation of Hydrogen Refueling Stations in Railway Environments
Using FMEA

Chul-ho Lee, Jae Yong Lee
Institute for Advanced Engineering

Abstract

The installation of hydrogen refueling stations in railway environments offers the potential to
utilize regenerative braking energy for sustainable hydrogen production, but ensuring
operational safety is a key challenge. This study applies Failure Modes and Effects Analysis
(FMEA) to systematically assess potential failure risks and develop risk mitigation strategies
for hydrogen refueling stations in railway settings.

Following an 8-step FMEA process, critical failure modes were identified, and risk levels
were quantified based on Severity, Occurrence, and Detection rankings to derive the Risk
Priority Number (RPN). The results indicate that hydrogen leakage and compressor
malfunctions are major safety concerns, and the unique constraints of railway environments,
such as spatial limitations and operational interference, may further increase risk levels. Based
on these findings, design and operational improvements were proposed to enhance safety in
railway-integrated hydrogen refueling stations.

This study provides a quantitative risk assessment framework for hydrogen refueling
infrastructure in railway environments and offers insights for improving safety in future
implementations. The findings contribute to the development of safer hydrogen refueling
stations and support the establishment of safety guidelines for railway-based hydrogen
infrastructure.
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Pilot-Scale Operational Characteristics of High-Concentration Desulfurization
System for Syngas from Petcoke-Based Hydrogen Production

Chul-ho Lee, Deok-Kyu Youn Yong Seung Yun
Institute for Advanced Engineering

Abstract

Global interest in hydrogen energy has been increasing due to its role in reducing carbon
emissions and addressing environmental concerns. Among hydrogen production methods,
gasification of low-grade fuels, such as petcoke, is gaining attention. However, sulfur
compounds like carbonyl sulfide and hydrogen sulfide present in the gas must be removed to
ensure the system’s efficiency. This study investigates a pilot-scale high-concentration
desulfurization system, combining COS hydrolysis and H, S wet removal to remove
high-concentration sulfur, along with unreacted low-concentration gas removal via an adsorption
tower. A 1,000 Nm®h pilot plant was operated to analyze the system’s effectiveness in sulfur
removal under real-world conditions.
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CAE-Based Performance Analysis and Operational Strategy for Load
Distribution Optimization Using Operating Number Control in Multi-Boiler
Systems

Chul-ho Lee, Jae Young Lee, Il Ho Kim, Young Bae Kim "
Institute for Advanced Engineering

Abstract

Operating number control is a fundamental operational strategy in industrial boiler systems,
enabling efficient response to load variations while maximizing energy efficiency and
optimizing fuel consumption. In this study, CAE simulation was conducted to evaluate the
effectiveness of operating number control in multi-boiler systems and to develop an optimal
load distribution strategy. Using AMESim-based analysis, the effects of boiler operating
number and load ratio on system performance were examined, and an optimized load
allocation approach was proposed for various operational conditions. The results demonstrate
that optimizing load distribution through operating number control significantly enhances
thermal efficiency and minimizes fuel consumption, providing applicable control and
operational strategies for multi-boiler systems.
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Implementation of an Inspection Support System to Promote
the Expansion of Liquid Hydrogen Infrastructure

HYEONGJO KIM, PILJONG KIM
Hydrogen Safety Policy Division, Korea Gas Safety Corporation
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Establishing liquid hydrogen safety infrastructure
by building a liquid hydrogen inspection center and
developing a charging station monitoring system

HYEYOUNG HEO, HYUNWOO KIM, PILJIONG KIM
Hydrogen Safety Policy Division, Korea Gas Saféty Corporation

8 o
SHAR AR A& FHsT vlehe] FPAUAACEH Fhel A} FE0
T 9t ke AASE o e .

A-ECEL AZEE 71+ oF 8ooh)o] 7Hs et
Bhpano] Fgol o B8Ao] tiFHaL Uk o3 R B Hra FHE H
TRzt AEHR] FF0] Adgel wet Astrh MY FRE A AATEAA
oM s At A YAl B dstrasils BUEE A2 TS Adska 3o
Wetrafd AR PAE = AR, 2AL87], SR, IFAElE 5 dsleag S
Froll tiste] FAL dstra M AFRVEE AT dAor B3 dsleisia Y
ElR A2l S0 ol dAlB(91g el tigt it B Faadv]e] Al HRS, 4
1 BF AARE ZUEse] ol s B A Al&slal 3o R oigstalal itk
olMF Mslra Qkd flxEl 7SS el Asrad Al ek kg SR 5l S| <
84 Az Alaregol 718 AR ZgiHnh

o5

S

i )

Key words : Liquefied Hydrogen(®}3}574>), Safety Inspection($HZ17A}), LH2 station( )3t S A4),
Monitoring System(XZUE]® A]2~El])

-173 -



[2025 |

1o A Ao AESE Moo ME HIE AQAZE SY A4
24T, F40, UYs, MSE

y A=
is7lEdT

rjg

A study on the characteristics of discharge need time according to the

discharge velocity control of high-pressure hydrogen gas
Sung Pill Yun, Sang Oh Ryu, Il Ho Kim, Dong Hwan Jeon
Institute for Advanced Engineering
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CFD Analysis of a Internal Gear Pump using Dynamic Mesh

Rivaldo Mersis Brilianto, Gunyoung Park
Korea Automotive Technology Institute

Abstract

This study presents a computational fluid dynamics (CFD) analysis of an internal gear pump
used in a hydrogen recovery energy system, consisting of inner and outer gears rotating with
a ratio of 6:7. The objective of the research is to develop a simulation technique capable of
predicting the pressure difference between the inlet and outlet, as well as the mass flow rate
at the outlet, under an inlet pressure of 16 bar. A torque input that linearly increases from O
to 10,000 N-mm is applied to both the inner and outer gears, simulating a dynamic loading
condition. A dynamic mesh is implemented using a user-defined function (UDF) developed
specifically for this study to accurately model the motion of the gears and the resulting
volume changes during rotation. The results demonstrate that the proposed method successfully
captures the transient behavior of the internal gear pump, providing reliable estimations of
flow characteristics under time-varying torque conditions. The study concludes that the use of
a dynamic mesh combined with a UDF is effective for simulating the internal flow and
performance of internal gear pumps, and can be further extended to optimize pump designs in
future research.
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Identification of Damage Impact Mitigation Measures by Risk Factors for
Hydrogen Supply Using Tube Trailers for Combined Cycle Power Plant

Da Hee Kim*, Min Chul Lee™""™"
"Dept. of Safety and Eavironnental System Ehgineering, Incheon National University Graduate School of
) Eoinceri
Dept. of Safety Engineering, Incheon National University
““Fire Disaster Prevention Research Center, Incheon National University, Incheon 22012,
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Analysis of Trends in Hydrogen Storage Alloy Forklifts and Hydrogen
Refueling Facility Standards/Technologies

Kim Daeun, Kim Seunghwan, Lee Hanjoo
Institute of Gas Safety R&D, Korea Gas Safety Corporation
1390 Wonjung-ro, Maengdong-myeon, Eumseong-gun, Chungcheongbuk-do, Korea
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Analysis of Distribution Flows and Major Applications by Sector in the
Korean Gas Manufacturing Industry

Wo0Soo Choi * Jihye Han" + Junheon Yoon™
Division 1 of Accident Prevention and Assessment, National Institute of Chemical Safety(NICS),
Ministry of Environment
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A Study on Analysis of Safety Requirements
for Test Facility Establishment

Eungwoo Lee
KARI Launch Vehicle Product Assurance Office
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Lightweight Welding House with Structural Safety
for Gas Pipeline Construction

Sun-Gil Gwon, Joon-Ho Kim
Research Institute, Korea Gas Corporation
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Countermeasure against Abnormal Vibration Signal of LNG Pump

Sun-Gil Gwon, Jae-Pil Koh, Won-Mog Choi
Research Institute, Korea Gas Corporation
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Evaluation of Structural Response of Barrier in a Hydrogen Refueling
Station Due to Vapor Cloud Explosion Using CFD-FEA Coupling

Se-hyeon Oh’, Seung-hyun Shim", Seung-heon Baek™, Byung-chol Ma™"™
"Dept. of Chemical Engineering, Chonnam National University, “Center for Process Innovation
Simulation, Chonnam National University
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Study on Thermal Stability and Fire Hazard of Waste Cooking oil

for Biofuel
Yi Rac Choi, Chun Dong Kim, Dong Hyen Seo
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Study in the Reduction of Emergency Response Time in the Event of Fires,
Explosions, and Leaks at Natural Gas Power Plant

Sangmin Lim, Chankyu Kang
Dept. of Social Safety System Engineering, Hankyong National University
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Failure Patterns and Reliability Assessment from Three Years of On-Site
Hydrogen Refueling Station Operation in Korea

Jongyeon Oh, Daewoong Jung, Kyuhwan Hyun
Hydrogen Energy Solution Center, Institute for Advanced Engineering, Yongin 17180, Korea
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Profitability Analysis of Biomethane-Based Hydrogen Refueling Station using
Real-World Operational Data

Jonghyuk Yoon, Jongyeon Oh, Hyoungwoon Song
Hydrogen Energy Solution Center, Institute for Advanced Engineering, Yongin 17180, Korea
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Thermodynamic Modeling and Simulation of Hydrogen Fueling Systems
Validated with Real-World Data

Jongyeon Oh, Kyuhwan Hyun, Gihoon Hong
Hydrogen Energy Solution Center, Institute for Advanced Engineering, Yongin 17180, Korea
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Reaecarch on Fuel and Clean gas Production

by Concentrating Methane gas from Biogas using Organic Waste
Han Jong ill*, An hyun2**, Min jin Won3*** Kim Soo Wan4***
Korea Gas Techinology Corporation New Energy Center
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Evaluation of Operation Stability of a Low-Temperature Control System for
Specialty Gas Supply Assistance

Sunghoon Baek*, Hanil Ryu, Minsu Kim, Daeil Park, Sookyoung Hong
GCS Team, Samsung Electronics

2 o

A low-temperature control system is an essential equipment that provides a reliable storage
environment for thermally-sensitive specialty gases utilized in the semiconductor industries.
B,H¢ (diborane) is known as a representative material that the molecules readily experience
thermal decomposition and rapidly degenerate to various forms of higher boranes even under
the room temperature condition. Fortunately, thermal decomposition of diborane can be
effectively inhibited by storing a diborane gas container at the temperature of 2-4C. Most
semiconductor companies also have mainly adopted a temperature control system based on a
vapor-compression refrigeration cycle, which utilizes a fix-speed compressor, due to its
structural robustness, design flexibility, and low energy consumption. However, in the field, the
control systems have often failed to provide a sufficient cooling capacity, resulting in that the
temperature inside a cooling jacket storing the gas container was unable to reach the target
temperature range. Thus, in this study, we carried out studies on the cycle operation design of
the low-temperature control system in terms of refrigeration engineering. Specifically, we
performed technical refrigeration cycle experiments on two operating conditions and analyzed
the detailed thermodynamic behavior of the refrigerant in each cycle diagram. As a result, it
is found that thermodyamic state of refrigerant at an inlet of an expansion valve did not enter
the subcooling regions. In addition, it is evaluated that the insufficient subcooling in the
condenser results in a reduction of cooling capacity and an ununiformity of the refrigerant
flow rate, which ultimately leads to the reduction of the cooling performance. In the
presentation, we will discuss practical methods to increase the heat transfer rate in the
condenser and improve the stability of the low-temperature control system.
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Establishment of Test Method and Build of Equipment for Determining
Threshold Stress Intensity Factor under High Pressure H2 Gas

Minha Shin, Cheol-Man Kim, Young-Pyo Kim, Yun-Chan Jang*
KOGAS Research Institute, Gas Technology Research Division
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Analysis of Productivity Efficiency in the FG-SAGD process

Junseo Park, SeongHak Cho, Jeonghwan Lee*
Dept. of Energy and Resources Engineering, Chonnam National University

Mycte] wtoigk v FS EAst e SYME(oil sands)= YHEH o2 3123199
2E'E ARE WE T4 A + SAGD (steam assisted gravity
drainage) 3H-S T3 A4bdAT AR SAGD ¥ 28 ALk A A =& YA
A&} o] o]4kSEA(CO,) HIEE QS 8 EAI7F EAsiH, 2" F A, F9H
A 5o 2] & EA(heat loss)Z 3] AA4F &-&o] AHotE&= SHAIF Aot ol & A
e 28 D7 WMEHE AN, CO,E TAD 72 (flue gas)S T FY 3=
FG-SAGD (flue gas-SAGD) 33 &, U Y 2 73t ©dde 2 E&Fo=H &4
2 FAE g8sta 2d S FHANE 7 AT mdEgA B AFdAE A8 AFTS

Hg o2 AHFE 2de P33T oju, 2 EALS Black Pearlii: 2] BRI PORTAGE
well (2-36-76-18) &2 HAZ HlolHE 7|Hto g FAAY. FUsE wi7kAE 10%(N,
80% + CO, 20%)= AAsIAoH, FUAH 24 Fol= € EL 0006 Wm-ke] I
@< FH(vacuum insulated tubing, VIT)= A -83le] AlEHo|HE Tt AlEH A 2
I, GE A8 A, 2% FZ(steam quality) A E Y 27 OiH] 3% v E YERGS
H, 74 oY Ay4lF(cumulative oil production) SAGD3 ol HI&] <F 10% 3= Aot
T3 U9 2"l oF AtE ode HE&S UEE 74 28H-2< Hl(cumulative
oil steam ratio, cSOR)&= ¢F 18% 743t ASE IRIHUG. ol 4 G F+ A
o AYA &= Q3 XY BEY 0d HAAE fda4 a7t FAO FAT A=
AtmET B AFE FG-SAGD 349 A A, FUAH dEE T 2 2" F2 #A
2 d LA Y E9E st o, & AAAL Bt " Jx AE=E
T AT

A A}
2 A7 FEUTH/FENTHYV|ENTAY Ads wol 3 A7 AAYUHHARS
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Al 4 Y TH(No. 20212010200010).
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Design and Set-up of Micromodel-Based Apparatus
for Analyzing CO, Injection Behavior

Sejin Park, Sukyoung Lee, Sion Kim, Jeonghwan Lee"

Dept. of Energy and Resources Engineering, Chonnam National University
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& ANAstete] RAZ S A= Zlo] wlg Fastth AN AA| oA wA Y A9,
T2 544 WF 74 55 AR #Fs7] odoes dA7F Ao
A, B AFdAe FF FREAA FAS AsS 7HAEE & A= Micronitil o] 5
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A2t A TE A AX] o= Teledyne technologiesiit ] 1000D syringe pump 2THE A %] 3}
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FAS =S FAsAT A% #A <t Nikonjihe] z71 7hwete} vlo]a 2 AN=E o] &
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Ab AL
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Analysis of GC Industrial Environment for Natural Gas Processes

Ju WooSung, Lee SeungHo, Go YoolJin, Seo HeungSeok
Cryogenic Technology Research Division, KOGAS Research Institute, KOGAS
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Flow Characteristics of Multi Stage Trim of Joule Thomson Valve for
Liquefaction Process of Natural Gas

Young Cheol Lee
Korea Institute of Industrial Technology

8 ¢
AFE Z2AE A= thE LNGYst ZWEHT
- A INGY st ZRE o] TAES Holal )
Ql Aol ol AHe AU/d W oA
of 7ol &EsHA Y= o, dF A Hd
A ApA ol 9A Fgske Wete] H&HA
A EEWH (Joule Thomson Valve)S LNG
7

F dasEa Sl ]L:%LLE% e = A 2 AA e FE5E5

4 ) ST, 229 #AZ P4
B35 AAoth, B AFo A= CFDE 534 Trim
= &

B
ry
=
Z
Q
2
u)
e
5
ko
)
olN
N
QL
=)
2

&
[
ofy

Y

I
n

A
3 Aeske £5g @ o
3 o

o
(il
£
(m =
iy
i
>
oo [
% o

e

1

ok o
—
o Z
@
12
ot
[
£
(m
W
d

N
N
2
n
m
.
2
z
[

HlH oA WAE s SAH A H =&
1

£ 8

2 [ B ox o b 30 > of {1 &

- 194 -



[2025 |

S{SHALT S7t0] M2 WAjEE T2ol srf wot 17

olatEt, MZAM, ASS, dg8a
SerEddde wgEdsly

A Study on the Expansion of Disaster Prevention Training Following the
Increase in Chemical Accidents

Sang Hwa Lee, Kyung Seok Seo, Dongwook Kwon, Yong Sun Im
National Institute of Chemical Safety
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LLM-Based Design and Improvement AI Agent for Greenhouse Gas
Reduction and Sustainability Enhancement in Industrial Processes

Dongil Shin
Intelligent Systems Engineering Lab, Dept. of Chemical Engineering and Dept. of Disaster,

Safety and Sustainability Engineering, Myongji University
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Experimental Study on Gas Hose Detachment Caused by Improper
Installation in Gas Supply System

Choi Sungwon, Cheon Jihun, Kim Yonghee, Jo Gunwook, Jeon Horim, Woo Jihyeong
Korea Gas Safety corporation

[e)
8 oF
e A RARGE AT Jba FE D A, B 59 FUF dAnE
o4 Jbs Aol Slet Kl se grelel Jhooh moe il Aete AFeE B
A AFD A5, hass olg 59 9go]l A + Atk B ATE 0T w7
AFo] AR hxsos olgel HAE Gge AYAo AFnA s
NYe RAAY AToT WAT Lprhs An ANE HEoz Lphs oAl dart
28 gl Npng), haEs, FAS, 2R, FAD, haEs, adUA 2OE
THE AP AN FYHYor, ALBH FYs FETe h2EE PF o
WFo 2 AN Ahstas AL GAE DT ASGHL AFOEH B2 olg
% BASGON £AW ol WA olnE wasar.
1 A, 209 AE o7t AYOY BAWEY FT-9 FHglo] spaE L of
e 90l BRI AT Ak Aadd0) SJRAY N4 A A2t 243

1 =
o B2 ook A SIFe]l WAT 5 e FASAT wepd A
FAol tlF D% FEe U] BRAE P SRAA] A ool & e
3 vjgdo] Wad Ao Amdh

-197 -



[2025 |

Flow and temperature analysis of a large-capacity FCEV tank during rapid
refueling with different filling strategies

Kim Gyu Hyeon, Byung Heung Park=
Department of Chemical and Biological Engineering, Korea National University of Transportation
*b.h.park@ut.ac.kr
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3D Computational Simulation of Flow Characteristics in a Liquid Hydrogen
Storage Tank Under Sloshing Effects

Hyo Eun Lee, Byung Heung Park
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Analysis of Heat Flux Variation during Hydrogen Refueling under High
Flow Rate
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Investigation of zero-gap structure alkaline water electrolyzer by 1D
simulation
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Process Analysis and Transient-State Prediction
Based on Heat and Material Balance
for Ensuring the Operational Stability of a Hydrogen Reforming System

Injae Kim, Kyungduk Kim’
New Energy Resaerch Institute, Korea Gas Technology Corporation
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Performance in Hydrogen Regulator
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A Study on the Estabilshment of Performance Evaluation Methods under
Cryogenic Conditions for the Supply valve and PRV of Truck Liquid
Hydrogen Storage System
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Dynamic modeling of crossflow printed circuit heat exchangers
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An Experimental Study on the Performance Evaluation of AI-Based Video
Fire Detectors Using FM3232 and 1SO7240-29 Standards
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Risk Assessment of Ammonia Storage Tanks in Co-Firing Power Plants
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Enhancing Gas Leak Detection Performance
through Lightweight YOLOv8 Model Optimization Based on Pruning

Yunjeong Gu
Korea Electronics Technology Institute
L A&

N et e A Az mwste] 1e - wee] Aulg @ o 9Y BAL A
F31 gorz 7tx FE2Z A3 A, E%} g J%% T WA v &o] =} o] A S|
As 9l A 7N BUEH A2® 75 5 #YAA AIE AT =90 A&LEHIL oy
AAs] HALE FAE Ao whEA oz dAsial glo] |E b AAY EAF £4 2
Mol 8=
AYERANA 7k o] AT Sl R F ARE A dstel DA 5 e,

N E R R S A b

JomZ Jla FE Ay} uhAY o}

7t o Ho|x &r] wjEd ol

T% Al FE AAE A A st oS Al
91},

S BAE Fus) A% o 3 8

E} ZL9 Jhes 7k —?% A 27
F_

U_4

= bl

lEP 0]9} T %C’J N3 7leS HiEeRZ & AAE AFoE HAse 9y
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Wi-Fi, LTE ¥ 4 WESZ &7 o] vHstAY A 4571 2ol A=ss oA futol
gt 2dl F3o] dgFolt. o] A Rde BTV FoldaE A4t £5 Ao ¢4 W=
g F7He 2UstER, Held 229 AP 2 HHFE T3 A4 28 /Aol sFHT
A B AT E YOLOVS B 7[Ho 2 7tx 7% ¥4 Hd%5s

< F&st7] $8) Unstructured Pruning®} Structured PruningS ZHzd 283k wdS FH3l A
5l £, At &= 7H"* J8a BX4 HgE {§A oAFo s Blu - 245} .
Structured Pmmng«] T B AFH Fxo A4 gE2ELS uEEte AA Hxw 7Nk 259
olmj Ao thgk A %Z] Ao A= dFS AFH o= HrstAh
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il
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s

e Adsty ] -?43]1 AT AR il F2E YEY s HZ2EHES 743 $
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= U}OW} Zt=(H A, ‘?lftﬂ, stH)ol A 7k~ F= B HlEE A9 olmA| HolHE T =

%, RoboflowE ©]&3ta] ©olH] %ﬂ(Augmentatlons)E AAEETE Holy =7 o=
Brightness(-15% and +15%), Blur(Up to 2.5px), Noise(Up to 1.96% of pixels), Cutout(5 boxes with
17% size each)S A &3t o™ &= 1,63807% 2 dataset(Tram set 1,4707, Valid set 1407, Test set 70
hHe FE39e 2d e EH_:—}_W?_] A HAE ¢318]E< YOLO(You Only Look Once)v8S Ab
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£3l9°™, PruningS 2834 &2 YOLOv8-Original ¥} Unstructured Pruning 2 Structured Pruning-S-
Z}7} 283k YOLOv8-Unstructured 2 YOLOvS8-Structured S90S 7183} 9] T}, Prun]ng— 283 wao
o] & fine-tuning= A =¥ FHHIE YA

(a) front view (b) semi-side view

(c) bottom view (d) no-leak
Fig.1. beamforming image dataset of gas leak

3. A3 4 n3
4] As H7b= Precision, Recall, mAP(mean Average Precision), Fitness Score, 1&]il
Inference TimeS 7|22 F331G T Al 7FA] 22 25 Precision®} Recallol A 0.93 o]42] =&
e 71E3e, ANkl Bx ATl S 1T 4 9t 3, IoU(ntersection over
Union) GAZel 95%Z2 453 wal mAPE %‘i‘%‘l‘z‘ﬂii #aete AFE BYon,
YOLOVS-Structured pruning =& mAP(oU 50-95%) 71F°lA 0.956%2 714 ®& A%sS Uery

o} =3, sl 229 Fitness Score GA] 0.959= A 2d = 713 943 A2 BT
YOLOVS-Structured pruning =@ 2] A5 F4L 724 AFE 53 T2/ 2 Ade AA
zﬂ-oi;,q 7Y F2xE2 HAAZ3I Adx= A=Hch o]a}s}- Tz HAASE= mdo Bigo= o
Uutsl H5S A3lsta, 33 FHoverfitting) &2 Q1% Q¥R 7S ZaAT= o 719 A
=z —’d‘%%‘:}.

Table 1. Comparions of Inference results

YOLOV8-Original YOLOv8-Unstructured YOLOVS-Structured
Precision 0.9995 0.9995 0.9995
Recall 1.0 1.0 1.0
mAPIoU 50%) 0.995 0.995 0.995
mAP(IoU 50-95%) 0.936 0.933 0.956
Fitness Score 0.942 0.939 0.959
Inference Time (ms) 11.24 2.58 2.80

Inference Time2| 7-$-, PruningS #-83}A &L YOLOv8-Original =22 11.24 msZ 7} =5 o1,
YOLOV8-Unstructured?} YOLOv8-Structured =22 ZH2} 2.58 ms, 2.80 msE YE YOLOv8-Original
thu) o 58 o] WME £EE Yehllth YOLOvS-Unstructured E@-2 HA YEYZ F+25 F
A stAA weight gkol 0.3 o]3kel IEHHHE (022 X3ste] A4 ZEES HE HEE,
YOLOvS-Structured =2 -& Convolution(Conv) #olojolA EH s &8 @S AASI AA A%k
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Fe =< b 7dgth
Fig.2:= validation dataE ©]&3F o5 w2 w2 Aoty WEH o|nA= 53] Al7] 51 54
o

7ARiol w2k @ Peio) ol Th vestow, m@ 3714 mEe s od u AAS Aot
S WASI wed sz EASS K3, A YER olEAsE AN % A= A
Hel A%s uyn

74 mE w2 QE"X] (False positive) %i"] g

(a) YOLOv8-Original

(b) YOLOv8-Unstructured
Fig.2. Validation results of Yolo models

(¢) YOLOvS8-Structured

0. Model Performance (mAP@0.5:0.95)
Model Performance (mAP@0.5:0.95) Model Performance (mAP@0.5:0.95) B @

e N o 25U I s B
H 2“ H
(a) YOLOv8-Original (b) YOLOv8-Unstructured (¢) YOLOvS8-Structured

Fig.3. mAP(IoU 50-95%) metrics of YOLO model

Fig. 3& IoU 50~95% 71<FollAl St<5 epocholl @& mAP W3tE Yl T8 =Zoltt @) (b 4
%, epoch 10 ©]FH-E mAP7} 0.8 o] F o2 Fsstgion ofF Hluwz A Ass FA38HA
U Aoz AT v, (ool = &7 epochH-E mAP7]— 0.9 ol&E& 7IFston,
epoch 207FA] 0.95 o]4e] F£&F& Ao R {FA AT YHHHOE epoch Z7}o] wel mAPE
Aed T UA FRA A FHESE AdFo] 9o}, YOLOvS-Structured B2 ¢ 27| RE ¢
E2 mAP FXE UEE SA 0] AATH

o2t Aol sl Al 7HA The S FAL & Atk AA, B AFoA AHES YOLOv8S Ui+t
I dataseto 2 AR ShgE mdolmz 4Fo AfEE dolEe] g vA 24 (fine-tuning) TFO.Z =
Aol w43 FE F Aok A, FA ] AAY FEjrt BEet dEo] glo] mEo]
dHR o g HGA 5T F AJES TheAol Atk AA, 27] stFelA FA FHoverfitting)o] LAY
st &H HolHoA = a7 ZAasty, AAl HZE dHolHolAE A% Ayt vEE 7HeAd
T EAET ol wel, R AAYF ARE HFsH] s 72 ANS FE R Uk F
= A Hx ovA 103E 52 &85t 7 R dntsl 458& Hrhst A thFigd).
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Figd= 72 AAS B3 38 F 1039 H=x9 ojn|x F 184S Ui dAZ AAT Aol
At 3712 =d _‘?_l:r AA W=xET o)u X (1074 thal 100%2 AA €8x AFZE HFPoo,
ol F3 4 mdo It S AT & AAY. 53], YOLOvS-Structured =& R EZ o]
nj 29} & w3k oElH A EXE Q5] YOLOv8o|gh+= ALAshs 7|¥k mdS F8ston
A, &<F epoch F7F 2002 1116%4918011)_ B3ty =2 ©A4 Aess 4% u =3
Structured pruning 71H-& A &3l md Fxo AHSE Qg @A HFo] FIEHE EHE YE
ﬁt} 7=u+x4 ©% YOLOW- Structured E'_H‘E 2 Ao A B3 Al A 2l E dak 59} g

How, CPU ¥ GPU &7 =FoA &&

(a) YOLOvV8-Original (b) YOLOvS8-Unstructured (¢) YOLOvS8-Structured
Fig.4. Test results of Yolo models

4. 4 &
B dTe A - sl 2AE e 7t rES As gAE] S8l YOLOwsE &&

ston, 2d A E 93 Unstructured I Structured Pruning 7S &35t AHsS Hlw - &

S =g

(1) YOLOVS-Original =22 A ©x] A5& mAP(IoU 50-95%) 0.9360.2 3o A &=

7} 11.24msE 73 =2l A YERSTh

(2) YOLOvS-Unstructured %3-S Unstructured PruningS A &3l Agt Hmr7b dFEE o

mAP(IoU 50-95%), Fintness score®] YOLOv8-Original @ BT} ThAh & AH5S& HYTh

(3) YOLOvS-Structured Pruning =@ -2 Structured PruningS %3 TR=7F ¥ Ad& AATL=E

A mAP(50-95%) 0.956°. % 714 Eo A Jehfglon, SA 9 71 2dxRth o 5uf wE

B4 £%2.8ms)E UEY] =2 ﬁé‘l FEAE FAstAT. B3 FEoA FHE FH ojuR|

ANME BEF 100% B4 d%g Hetol 2o dwtst d5s dFstdnh
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[1] Guanyu Liu, Yuzhao Li, Yuanchen Song, Yumeng Liu, Xiaofeng Xu, Zhen Zhao,
Ruiheng Zhang, A lightweight convolutional network based on pruning algorithm for
YOLO, 12705, SPIE, (2022)

[2] Shanshan Hu, Guoxin Tang, Kang Yu, Wen Chen, Zhiwei Wang, Embedded YOLO
v8: Real-time detection of sugarcane nodes in complex natural environments by rapid
structural pruning method, 242, Measurement, (2025)
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A Way to Secure of safety of hydrogen contianer fire demonstration test

Kwak Byoeng Kwan
Korea Gas Coporation Energy Safrty Empirical Research Center
Songhakjucheon-ro, Jucheon-myeon, Yeongwol-Gun, Gangwon-do, 1467-51, Korea
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Experiment and Risk Analysis of High-Pressure Gas Supply Facility
Container Leak Diffusion Behavior

rO

Lee Hee-eun, Lee Hyeon Jung, Hwang Un Ha, Chankyu Kang
Hankyong National University Social Safety System Engineering

AE, fA, A0t R FE S5 2 Asol & IFS A Fa
AAtdol FRlFglen, 53] std 135° & oA w2 £&7F BFHAY. T3
e Aol 7F2=9 &b &17A oF 1027 489 WA, CFD AlE# ol oA =
0.003% olujol <] F4to] o FH o], Ht ®EE AZre] 30=~1E<% @A 7= 7A A
28 o] A& tis @A 7heAel ATEHAH
AeHoz, B A= 45 237 CFD AEdeldy T84 4= & 7= 7=
Ade AFHoz Hrista, 7€ AA 9 ts A="e 7 da4de st
E AtReR 1x o AV 7hHed & A AN =9, S4FA As Ad A=
T, Askd W ts ZREF vhd T BEA Alx Ao XA e AT 24
AL ARAL oA S AASAT. olHF HH A= WEA Ao S FES =
ol 229 AAHE FHst= H 79T Ao JdEn
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A 3-Stage Risk Assessment of Methane Gas Explosion Hazards in Private
Sewage Treatment Facilities

Lee Hee-eun*, Lee Hyeon Jung*, Chankyu Kang**
Hankyong National University Social Safety System Engineering
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Characteristics study of nitrogen oxide generation according to ammonia
combustion conditions

Jong Kwon Park™”, Myung Gon Park”, Seung Yong Lee”, Jong Ho Moon’, Jae
Hyeok Park”™
“Chungbuk National University, =~ Wonik Materials
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AAHOE ©a FY3 BBasrt 28 oux FH PFoz Aezhon], ojd ¥
Fabs A A ALl BT olFolAm gtk FEUokE oistEs wFo Gt
ARE FEuI gov, £i WARA GFEY ok Ak AAE FF uA
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M, A 2%st ¥7] WEe] A BAeIA ArAsEe] P AYE & ks wHol
EAGT B AFNAE NO, NO; 9o] £47t224 7| Fusle] B 43 /A s

SdI &4 A ol HH, dEYol A4 A=He] FEIE Asie dadtdtE
A zko]l RPEA] aE Eojof giTh

2 dFAE gdRYold FAet AAE £33 AEE AFES ThFg d4& =
(F7] ALE, 95 &3 B4, 314 7l H7F 5)°] NOx ¥ N,O sjEel PR+ I3
Aoz FEAAT. A5 F7]= Swilers: FHslr] Ao W, uAH
Diffuser® E338a] A4V} o]FojR = AF AAHS AP A 2744 wat o
2 AT e BE ALMNIE wjE EAS =H3Y, o) swmoz 7} o] 2
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Mechanical property evaluation for automatic welding joint

of natural gas pipeline

Cheol-man Kim, Min-ha Shin, Yun-chan Jang, Young-pyo Kim
KOGAS' Research Institute
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Investigation on the Field Cases for Oil Drilling in High-Pressure Zones

Injae Lee, Jeongwoo Kim, Dongha Lee, Heeyoon Jeong, Dongsoo Chu, Hanam Son
Pukyong National University

Q_]:
o Yt AFo gol sHslA AFe] FIAPel AYLGARTG 1 eyl A
HE oEdth AUH e AFIE Ao W qumoa 349" 3%, 33 4
AU Beha mAdA o R e AUl WA & k. ol ;e A

iﬂrﬂoﬂfﬂ T2 AZoE d8f AZFAE AFFTFLE FAEE Fkick)ol HAAT

o, 4‘1}«] A9+ FAZ ¢ (blowout)o] A 4 ATH(Yin, 2020 Erivwo and Makis,
2021; Abdelaal, 2021; Abdelaal, 2022). we}x o] 1 oAl AIFE HAsiAe 2S5
AdERT F2 AFF 4" FATF BgolH, olF HsAE o7 H]%% FoAA AF
5 xsiof ot

2010 W= HA|EREoIA o] Y] AF F Zo] LAY HLE Egtol&
(Deepwater Horizon)©] Z®3l= Alazb AR om, FUolx 2022d 69 T3l 7k
Al BEEOE 44km HolXl Ho] FxRAY AFE A& ol IYYHE Tt
FRGY FAE AFE T AFol Utk o] dFoAE WYY HH EIES EF_
Abste] o] astthol AlFAMEIE AZfstazt gkt o] mttholl Al AlFAIS AR
AR, AFHH 9 A (A E ‘:01, Zl& WASAAE AZF Y4y 0]14101]/\1
olFHl TS XAt A Al 5)& AHEIA I

)

[1] Yin, Q., Yang, J., Li, Z., Huang, Y., Wang, B., Tyagi, T., Xu, G., “A field case study of
managed pressure drilling in offshore ultra high-pressure high-temperature explorating well
in the south China sea”, SPE Drill & Compl. 35 (04), 503-524, (2020).

[2] Erivwo, O., Makis, V., “Improved abnormal formation pressure detection from drilling
performance data in a partially observable setting”, J. Pet. Sci. Eng., 206 108947, (2021).

[3] Abdelaal, A., Elkatatny, S., Abdulraheem, A., “Data-driven modeling approach for pore
pressure gradient prediction while drilling from drilling parameters”, ACS Omega, 6(21),
13807-13816 (2021).

[4] Abdelaal, A., Elkatatny, S., Abdulraheem, A., “Real-time prediction of formation pressure
gradient while drilling”, Scientific Reports, 12, 11318, (2022).

o] AF= Z4MA7Y Hoﬂfﬂ A QD= 202335 FA7|H7]&3
‘34(?%70%)«1 AquUAAE 9 EFFAAYLLES 9% CCSE 1
(RS-2023-0026728)" A 2] dso =z P ASFYT
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The effect of shut-in period on the mixing zone in underground storage of

hydrogen blended methane

Yujin Kim, Honggyu Park’, Sijun Yang®, "Hochang Jang™
Department of Energy and Mineral Resources Engineering, Kangwon National University,
“Division of Energy Engineering, Kangwon National University,
“Department of Green Energy Engineering, Kangwon National University
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B Ao 17 JfAaAe £42EQ Wes AAS w zF Alo)|Ze] FAd A A}
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F7ko] FAHE E4S BYOU, 104 Aol FE AFlE THAR FYUE ol4ks)
Rk o) 7Sl EASA § lre SYE olEIt AW Rtk P, mixing

zone®| F-3= FAVIE XS ‘j‘*‘oﬂﬁ Z7] 1d Aol Zo] 2 & 7|E Ed fiv] of
3.5% 27}0}991 59 9 10d Aol 2ol A= A2 oF 125%, 23.1% 71t AtolZeol B3

s Fu zol7t uiEe AFS el ojabsteiAa o] AR FAVE X3S
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¥ Corresponding Author(*g 3 %), E-mail: hcjang @kangwon.ac.kr
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An Experimental Study on the Risk of Carbon Monoxide Poisoning
Associated with the Use of Gas Stove Trivet Covers

Oh Dongseok, Jo Gunwook, Choi Sungwon, Kim Yonghee, Jeon Horim
Korea Gas Safety corporation
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okt aol e {3 vho] HAS 2T F don, AWd A F5 AT IH
A&7t dyd 7hsgdel AUtk
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Comparative Analysis of KGS Code and Japan’s ‘Specific Equipment
Inspection Regulations’ for High-Pressure Hydrogen Pipeline Materials

Soyoung Kim, Yewon Kim, Junghwan Kim, Yohan Pak
Institute of Gas Safety R&D, Korea Gas Safety Corporation
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Proposal of safety measures
for electrolysis facilities according to KGS Code and licensing procedures

Chul-hee Yu, Hae-gwan Jeong, Jea-gyeong Kim
Korea Gas Safety Corporation Energy Safety Emprical Research Center
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Design of Safety Evaluation Process for Type 4 Hydrogen Storage Vessel
using Finite Element Analysis
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Department of Mechanical Engineering, Gachon University, 1342, Seongnam-dearo, Sujeong-gu,
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Design of Fatigue Life Evaluation Process for Type 4 Hydrogen Storage
Vessel
using Finite Element Analysis

Gunwoo Kim, Hyewon Kim, Hanmin Park, Sejin Kang, Gyeongseok Cho, Beomsoo Park,
Hansang Kim'
Department of Mechanical Engineering, Gachon University, 1342, Seongnam-dearo, Sujeong-gu,
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Optimal Design of Type 4 Hydrogen Storage Vessels Using Machine
Learning

Hyewon Kim, Gunwoo Kim, Hanmin Park, Hansang Kim'
Department of Mechanical Engineering, Gachon University, 1342, Seongnam-dearo, Sujeong-gu,
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Ammonia Market Outlook: 2025 UPDATE

22y

Lioyd’s Register Asia

a o

The maritime industry is undergoing a rapid and imperative energy transition driven by
environmental, social, and regulatory pressures to reduce emissions. Unlike previous shifts in
propulsion technology, this transition is not solely motivated by technological advancements or
economic factors. The industry faces significant challenges in achieving decarbonisation swiftly.
Lloyd’s Register (LR) is committed to guiding the maritime sector through this transition with
trusted advice and analysis. The “Fuel for Thought” series explores decarbonisation options,
focusing on policy developments, market trends, supply and demand mechanics, and safety
implications.

Ammonia is emerging as a prominent long-term combustion fuel choice, with the first
ammonia-powered ships expected by 2025. Engine manufacturers such as Wartsild, MAN
Energy Solutions, and WinGD have made substantial progress in developing ammonia-capable
marine engines, supported by successful testing programs and the development of fuel supply
and safety systems. Global ammonia production currently stands at approximately 180 million
tonnes per year, primarily used for fertiliser manufacturing. By 2050, marine fuel demand
could reach 688 million tonnes annually, necessitating a significant increase in production
capacity.

The maritime fuel sector will be a major driver of future ammonia demand, alongside its
continued use in fertiliser and power generation sectors. The coming years are crucial for both
decarbonising global shipping and implementing ammonia as a marine fuel.
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Flow assurance in transfer/injection piping for CO, subsea injection

Seungmin Leel, Jiyu Park2"
Korea Institute of Industrial Technologyl, "Korea Institute of Industrial Technology?2
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A Comparison of Depleted Gas Field CCS Plant Engineering according to
CO; Injection Characteristics

Insun Park, Suho Cha, Sunghyun Park, Sunghoon Park
Hyundai Engineering & Construction
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Site Qualification Process for CO, Storage

Woochan Lee, Jongsoo Kim, Junsik Kim, Jaekyoung Cho
Korea National Oil Corporation
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CCUS Legislative Policy in Japan

Kim, Dong Ryun
Shin AnSan University
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Capture and Liquefaction Technologies for Emission Gases in Response to
the Clean Hydrogen Initiative
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Highly Durable Methane Oxidation Monolith Catalysts with excellent
performance under wet conditions
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The Era of Energy Transition Powered by Direct Air Capture
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CCS/CCU Market Growth and CO,; Compression Technology Trends
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This study reviews the growth prospects of the CCS/CCU market along with technologies
for efficient CO, capture, compression, transportation, and storage. CO, is most
efficiently transported via pipeline in a supercritical state, and various compression and
drying technologies are applied depending on the capture method. MAN Energy
Solutions”  high-efficiency compressors, featuring stage-wise cooling and energy-saving
functions, are suitable for large-scale CCS/CCU projects. The effectiveness of these
technologies has been demonstrated through global project case studies, and this
research provides fundamental data for designing CCS/CCU systems applicable to
industrial sites.
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Promoting for CCUS Industry with a Focus on the Cement Industry
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Development of System for Calcium Carbonate Production using Carbon
Dioxide Shuttle Technolgy
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Carbon Emission Reduction through
the Energy Conversion of Livestock Manure
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Carbon Mineralization of Coal Ash-Derived Alkali-Activated Solution for
the Recovery of Valuable Products Supplying for Small Modular Reactor
Development

Lai Quang Tuan, Kim Mi-kyung, Kwon Seok-ong, Ahn Ji Whan
Korea Institute of Geoscience and Mineral Resources

Abstract

Coal combustion generates vast quantities of coal ash, an unconventional but promising
source of valuable elements, including silicon (Si), aluminum (Al), and rare earth elements
(REEs). This study focuses on utilizing alkali activation and accelerated carbonation techniques
to recover high-value Si and Al products from fly ash (FA)-derived solutions.

Through alkali activation, the Si—O-Si and AI~O-Si covalent bonds in the amorphous
aluminosilicate structure were efficiently broken down, dissolving Si and Al into the solution.
Subsequently, direct accelerated carbonation enabled the successful precipitation of these
elements, achieving recovery efficiencies of 96.7% for Si and 99.2% for Al. The alkali
activation process was governed by a three-stage mechanism involving extraction, extraction—
precipitation, and diffusion. pH and conductivity monitoring during carbonation provided
critical insights into the precipitation behaviors of Si and Al, respectively.

Additionally, two-step carbonation revealed the transformation from amorphous to crystalline
phases, with sodium carbonate phases dominating in the amorphous residues. The integration
of Ca(OH):facilitated the regeneration of NaOH and the solidification of COqinto calcium
carbonate, promoting a sustainable and recyclable process. These findings offer significant
potential for supplying critical materials in support of Small Modular Reactor (SMR)
development.
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Applying Industrial Solid Wastes as Raw Material in Calcium
Sulfoaluminate Clinker Production and Carbon Mineralization in CFBC Fly
Ash

Adrian Javier Sing Jethmal, Tuan Quang Lai*, Chae Minsang*, Mohd Danish Khan¥*,
Ahn Jiwhan*
Korea National University of Science and Technology, *Korea Institute of Geoscience and
Mineral Resources

Abstract

Concrete, the second most used substance after water, has held its commercial formula for
decades without major changes. Conventional concrete is made from a standard mixture of
water, coarse and fine aggregates with the addition of the binding agent, the Ordinary Portland
Cement(OPC). Cement, as it is, consists of the clinker which is produced from the processing
of natural resources like limestone, clay, silica sand, iron ores and others. Clinker has a huge
impact on the total CO2 emissions of cement production and presents an opportunity for
mitigating the overall unfavorable environmental effect.

A sustainable approach for clinker production can be found in the use of secondary source
raw materials on the likes of industrial solid wastes. This study presents two byproducts of
high output, CFBC coal fly ash and bauxite residue (red mud). Their relevant contribution to
the required clinker composition is evaluated and tested by formulating a material mix design
whose outcome is the high-performance-known Calcium Sulfoaluminate (CSA) clinker. A series
of clinker mixes whose oxide composition provided essential elements for CSA mineral
synthesis were burned at a range of 900 to 1300 degrees Celsius resulting in sintered products
which later were grinded and characterized by X-Ray Diffraction. The green clinker in this
study produced the sought CSA mineral (ye’elimite) successfully and at an even lower
temperature than OPC’s clinker, showing promising potential in the application of industrial
byproducts CFBC coal fly ash and bauxite residue (red mud) as alternative raw materials for
the cement clinker production.

Brief introduction is also given on further works that contemplate the implementation of
carbon mineralization in the CFBC coal fly ash for later use of it as clinker substitute.
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Evaluation of MSWI Fly Ash as a Partial Replacement for Ordinary
Portland Cement: Impacts on CO: Emissions, Heavy Metal Stabilization,
and Carbon Mineralization Potential

Mihret Melese*, Minjeong Kim*, Jiwhan Ahn*
Korea National University of Science and Technology, *Korea Institute of Geoscience and
Mineral Resources

Abstract
Municipal Solid Waste Incineration (MSWI) fly ash, a byproduct of waste-to-energy plants,
presents both environmental challenges and opportunities for sustainable material development.

This study explores the potential of utilizing MSWI fly ash as a partial replacement for
Ordinary Portland Cement (OPC) in cementitious binders, with a focus on its impact on CO-
emissions reduction and heavy metal stabilization. Incorporating MSWI fly ash into cement
offers a promising solution to mitigate the environmental impact of cement production, which
is traditionally responsible for a substantial portion of global CO: emissions.

Furthermore, the heavy metals contained in MSWI fly ash are effectively stabilized within
the cement matrix, reducing their environmental mobility and addressing the waste disposal
concerns associated with MSWI fly ash itself. These findings suggest that, with proper
treatment and dosage control, MSWI fly ash can serve as an effective and environmentally
beneficial additive in sustainable construction practices.
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