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SUMMARY

I. Title
Project No. 1 : Development of core technologies for LNG Plant
II. Research Objectives
The objectives of this report are to draw reasonable sub-research projects of
the core technology project No. 1 and to plan detailed aims and contents of
research the projects.
III. Research Contents
+ Analysis of the technologies trends related on the project No. 1
- Survey of technologies on LNG

- Define of hints and key technology

+ Establishment of research objects, contents, and strategies

Planning of sub-research project objectives, contents and strategies

Proposal of embodiment strategies of sub-research projects related to the

test-bed application

Proposal of sub-research project contents and objectives with stages

Specified and quantitative the research objectives

Assessment of the research fund reliability

* Preparation of request for proposals
- Selection of sub-research projects
- Proposal of research objectives, strategies, methodologies, contents, and

applications



IV. Results

Project . . . R&D
Sub-project Objectives of each projects
name type
+* Development of Al-based modular
technology for gas plant
Development of i :
- VR design environment and component
RAM based .
model, layout, Energy and mass transport Applica
modular ) . .
for integration system, RAM, O&M tion
technology for i
+ Development of Micro-channel-based HX
LNG plant
* Development of RBI data base and
assessment technology
* Development of dynamic model and design
simulator for process and systems of LNG
Development of
) plant
dynamic . o .
. + Development of dynamic characteristics- Applica
simulator for ] ’ ] ]
based real time diagnosis system tion
process and ] )
1CT- - Exergy-based system diagnosis and control
systems
Devel- technology
opment of - Data fusion, multi-sensor, real-time, et.
core
tech + Establishment of standards on design and
ech-
) construction for LNG plant
nologies for Method it terial. part and
- Methods, unit, material, part and compo-
Gas Plant | Establishment of P P
EPC technolo nents Applica
5Y |+ Establishment of procedure for test and as- .pp
standard for LNG . tion
lant sessment, and development of certification
an
P system for LNG plant
+* Development of global standard-based
Korea policy and systems for LNG plant
* Define of life-cycle of LNG plant
development of it's an integrated
knowledge management system
Improvement of | - PLM, life cycle data/knowledge/rule, LCC )
. . Applica
engineering model bion
efficiency * Development of risk-based project and
process management technology
+ Development of expert system for
scenario-based project planning




V. Application of the report

The application of this report are listed as follows:

- A reference for selection of principal investigator of the core technology

project No. 1
- A reference for research management of the core technology project No. 1

- A roadmap of LNG plant technology
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7F A A
(1) A7t AF Fo9 A&EZH g o4
o I Ao 4] 7] (International Energy Agency, IEA)ol| A= 203010l o =] Al
Fo A 2R et= AT o7t F 28% 7R SU7HE RO E st s
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Consumption by area
Billion cubic metres

[ Rest of World
M Asia Pacific

[ Europe & Eurasia
[ North America

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 O

World natural gas consumption rose by 2.5% in 2006. Russia accounted for 40% of global
consumption growth. Asia Pacific consumption growth remained strong. Consumption fell
inthe US and UK.

a9 22 F8 A HAVtE 2HEE

(A& http://www.bp.com, BP Statistical Reviewof World Energy 2007)

U 7le 2 A8E
1) A71AA 5 /‘é%g/ﬂﬂ%
cEQ AAAE 2 MW F, FE 82% o4, HIED 60 kWh/kmol o4 o]
7}& % Turbo Expandero] Wigh A7 b Ao 2 P 3.

ofy
i

AAGASFTE 300 W/m’K o]doli 7S 20% o4 Azrel 7bsE 1
g7 ddgTEe ug A7 IVHL U5

<
=

o ZA L] FHzo] glojr &F(capacity)] 1000~2000 m’/h WHolx FF
(head)7} 100~250 m¢! 5 Mt/y E#d4 LNG H=Z To] .



Plant Liquefaction Process Status Licensor Efficiency Relative

kW *dayton Power
OMAN LNG, Trains 1,2( 1) C3 Precooled MR Operational APCI 122 100%
Wildwood LNG Plant( 2) Single M, expander, closed Operational CFs 405 332%
LNG Jamal BOG Reliquefier { 3) Single Expander, N ; Built, des. Cap. - ETH:] 310%
Kryopak EXP-Typical { £) Single expander, process fluid  Operational?? KryoFak, Inc. 204 167%
Predicted / Patented { 3) Dual Expander C1/N , Simulated AEBB 16.5 135%
Predicted / Patented ( 3) C3-Dual Expander C1/N :  Simulated ABB 13.5 1%

1. G Mclachian, C. Ayres, K. Vink, M. Al Mukhainy, Efficient Production of LNG from the Oman LNG Project, Gastsch 2002, Doha, Gatar,
Qct. 2002

2 M. Barclay, D. Gongaware, Distributed Liguefisd Natural Gas Infrastructure: Design of the Next Generation of Liquefiers, Proc. of 21sf Infl.
Congress of Refrigeration, Washingfon D.C., Aug. 2003

3. N. Hatanaka ef. al,, A Chalienge fo Advance LNG Transport for the 271st Century- LNG Jamal: New LNG Camer with Religuefaction Plant,
LNG-13, 2001.

4. Kryopack, inc. website, www.salofompaniss. comMimifkryopak/process_sxp him, Jan. 2005.

3. J. Fogliefta, Production of LNG wsing Dual Independent Expandsr Refrigeration Cycles, Pressented af AICHE Spring Mseting 2002, New
Omeans, March 2002

a8 23 AHNE TEIE 93 expander W29 A% vl

LNG Processes - Specific Energy

Cascade Refrigeration

Mixed Refrigerants

Turbo-Expander Cycles

14 kW/ton LNG day

12.5 to 16.5 kW/ton LNG day

[ —

e = iy

a9 24 2AL YAl E WA




"Cold box”

Figure 4: Location of plate-fin and spiral-wound heat exchangers in a cold box

1% 2.5 Compact cold box AHL 93+ 1A% sy

SAFE 7418+ KEPRI(Korea Electric Power Research Institute), KINS(Korea
Institute of Nuclear Safety)$} ¥&2 2 1990W@HE Iz dsts|az HdE 2
g9t Teags dydgsnels Teaus Qs /847 2 Ak

el EASE AT A ARYBE FAFAL

53] KINS®} SAFE 747 3502 Axed
AR 7ME F3S 4+ J= NPP-KINS/SAFE Z 213
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19 2.7 Offshore Technology Al Offshore

ﬁ' EnI Petroleum

Vimml Pipeline Manager™
Ml : Real-Time Pipeline & Asset Management

+ Production Management

* Flow Assurance Advisor

Vrrtual Metering System™
* Real-Tima Multiphase Flow Measurement

* Well F L g & All
* Datect Change In Water Cut & OOR per Wall

Muihlig & Virtual Flow Metering (GOM)
Virtual Pipeline Manager™ & Virtual Metering System™
Real-Time, On-Line Integrated Subsea Multiphase
Inferential Metering & Flow Assurance Advisor

VP LINK 3.0 Sample Network

J\ Engineering Operator /'L,/(

‘ Station

\_ AV
\/m W\.gf/

I'P Link Server I'P Link Server
Yirtual

1% 2.8 Sample Network of VPLINK for real time

¥ 9] Virtual pipeline simulator
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) ) Dynamic Optimization
Excel Configuration GUI system extension
COM Client
Dynamic Optimization Service
ABB Automation Setver i
o tor Graphi Dynamic Plant
ge"l‘r?ez(rj DE:DI alcs Process Portal 800xA Optimization Solver Model
play Aspect (HgpServer) (S-function)
Configuration
Log Configuration (Aspect Directory) Model Modeling Application
Aspect Aspect (e.g. Dymola)
OPC DA Client Off-line Engineering Tool
OPC HDA
Historical data OPC DA Server
and Predictions DCS Connectivity
Fieldbus
Fieldbus
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