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EPC Business Area (1/2)
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EPC Business Area (2/2)

7



© 2024 JGC CORPORATION ​Enhancing planetary health

Refinery
LNG
Oil & Gas
Petrochemical
Others

• Grass-roots  Refinery
CDU 148,000 BPSD, 2009

• Refining/ Ethane Cracker (1,300,000 T/Y), 
Complex

  RFCC: 90,000 T/Y (propylene max.)
  Ethane Cracker (1,300,000 T/Y), 2008  

• Refinery and Ethane 
Cracker (1,300,000 T/Y), 
Complex 
200,000 BPSD, 2018

• Naphtha and 
Aromatics Complex

• Refinery Clean Fuels,
2020

Large Projects (Refineries) Last 15 Years

• Refinery Upgrading
2025
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• Natural Gas Treating and
NGL Extraction/Fractionation
1,000MM SCFD x 3 Phases, 2009

• NGL Recovery
4.0 Billion SCFD, 2008

• GTL Complex
 70,000 BPSD x 2, 2011

• Natural Gas Gathering and
Processing
12 MM SCMD, 2013

• Natural Gas Processing
 2,150 MM SCFD, 2013

• Natural Gas Processing
 Sales Gas: 1.4BCFD, 2015

• Extension of Boosting
Compression Facilities, 2022

Large Projects (Oil & Gas) Last 15 Years

• Natural Gas Processing
 1,300 MM SCFD x 2, 2008

• GOSP
300 KTA x 2, 2025

Refinery
LNG
Oil & Gas
Petrochemical
Others
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• Petrochemical Complex 
Ethylene 1,165,000 T/Y
Propylene    470,000 T/Y
1-Hexene    100,000 T/Y, 2011 

• Utilities, Storage and Shipping 
Facilities in GOSP Plant, 2013 

• Nickel Refining Plant 
Nickel: 30,000 T/Y

 Cobalt:  2,700 T/Y, 2013

• Refinery and 
Petrochemical Complex 
200,000 BPSD

• Ethylene Plant 
 1,500,000 T/Y, 2017

2,000,000 T/Y, 2026

Large Projects (Petrochemicals & Others) Last 15 Years

• High-Performance Synthetic 
Resin Production Plant 
PA9T     13,000 T/Y
HSBC    16,000 T/Y
MPD        5,000 T/Y, 2023

• Chemical Plant Expansion
VCM      400,000 T/Y
PVC       400,000 T/Y  

• Refining/Petrochemical Complex
  RFCC: 90,000 T/Y (propylene max.)
  Ethane Cracker (1,300,000 T/Y), 

2008   

• Petrochemical Complex
(Integrated Styrene Facility)

 Dilute Ethylene           200,000 T/Y
 Ethyl-Benzene             850,000 T/Y
 Styrene Monomer       750,000 T/Y, 2007

Refinery
LNG
Oil & Gas
Petrochemical
Others
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Life science, Industrial and Urban Infrastructure - Major EPC Achievements
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Industrial & Healthcare & Lifesciences
Social Infrastructure

Bangladesh SEZ 
Infrastructure Project
Bangladesh
Industrial park infrastructure 
EPC

Menicon Project
Malaysia
Contact lens manufacturing plant 
EPC

Chemical New Factory Project
Cleaning plant for semiconductor process
EPC

Taichung CPC3 Project
Taiwan
LNG receiving terminal 
EPC

Food Factory Project
Vietnam
Food processing plant 
EPC

Hataphar Project
Vietnam
Pharmaceutical plant 
EPC

S Project
Indonesia
LNG receiving terminal 
EPC

Chemical New Factory Project
Chemical plant for semiconductor process 
EPC
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• LNG 
 3.6 MTPA, 2017 

• LNG 
 3.8 MTPA x 2, 2009

• LNG 
3.35 MTPA x 2, 2010

• LNG 
 5.0 MTPA x 3, 2018

• LNG 
 3.3 MTPA x 2, 2014

• LNG 
 2.1 MTPA, 2015

• LNG 
 8.9 MTPA (by 2 Trains), 

2018

• FLNG 
 1.5 MTPA, 2021
  

•  LNG 
  6.5 MTPA x 2

• LNG 
5.5 MTPA x 3, 2019

• FLNG 
 3.38 MTPA, 2023

Large Projects (LNG) Last 15 Years

• LNG Terminal 
 1,600 T/H

• FLNG

Refinery
LNG
Oil & Gas
Petrochemical
Others

• LNG 
9.6 MTPA (4.8 x 2Trains)
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JGC’s LNG Experience
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JGC’s LNG Experience
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2. Complicated Module and EPC
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Modularization
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Modularization

Schedule/CAP
EX 

Optimization

Environment

High Labor 
Cost / Lack of 

Labor

Modularization is required since it mitigates risk 
for stick built construction
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Characteristic of FLNG
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Complicated

Tight EPC 
Schedule FIRE ＋ Cryogenic 

Risk

Large Amount of 
Steel

21,000ton

7,300ton 7,300ton 7,300ton

The OFFICIAL Eiffel Tower website: tickets, news, info... (toureiffel.paris)
https://www.gas.or.jp/tokucho/

https://www.toureiffel.paris/en#_ga=2.122687115.1282237673.1726804375-1548623005.1726804375
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EPC
• Engineering, Procurement, and Construction
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Engineering

Procurement

Construction

• Each EPC phase is overlapped to meet schedule. 

• Preliminary design information can be input to construction work
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Typical EPC Workflow (PFP/CSP)

Philosophy 
Development 

and 
Finalization

Process and 
Layout 
Design

Preliminary

Structure 
Design

Preliminary

Fire Risk 
Analysis/Cry
ogenic Risk 

Analysis

Process and 
Layout 

Design Final

Structure 
Design Final

Fire Risk 
Analysis/Cry
ogenic Risk 

Analysis 
Refinement

Redundancy 
Analysis / 

Finalization 
of PFP/CSP 

Extent

19

Structure 
Fabrication

Material 
Take Off

Structure 
Painting 

Work
PFP/CSP 

Application

Module Structure Design Block Paint Integration
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3. Importance of Redundancy Analysis
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PFP/CSP for EPC Contractor (and Plant Owner)

• PFP/CSP design can have impact on project cost (CAPEX)
• 10% reduction of PFP/CSP can reduce cost by 1mm USD or more in large scale oil and gas facility

• PFP/CSP is SCE (Safety Critical Element). Maintenance is required (OPEX)
• PFP/CSP maintenance required scaffolding, approved applicator, etc.

• This also leads ease and safe of construction

21
https://www.jgc.com/en/

Optimization effort / Fit for Purpose of PFP/CSP is Important
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JGC’s Past Research and Development
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• “Advanced Methodology of Structural Redundancy Analysis for Optimizing Passive Fire / 
Cryogenic Spill Protection” @ Hazards 31

• “Case Study of Structural Redundancy Analysis for Optimizing Cryogenic Spill Protection” @ 
LNG 2023 
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4. Structure Design for Fire Redundancy
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4.1 Structure Design Philosophy for Fire Redundancy

• JGC has challenged fire redundancy analysis in EPC 
project

• Process of Structural Assessment for Fire
• Design flow was in accordance with API RP2FB

• “Strength level analysis” was performed.

• “Screening analysis” and “Ductility level analysis” were 
optimized.

• Structure Performance Criteria
• Structure shall maintain overall integrity after fire event with 

frequency of 10-4 per years.

• Plastic deformation and partial collapse were acceptable.

• Performance criteria was based on the safety philosophy 
aligned with clients.

24
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• Fire Hazard Map
• Fire zone was based on “Fire Risk Analysis”. 

• Jet fire would occur within fire zone.

25

Fire Zone
Fire Zone

Fire Zone Map Analysis Model

4.1 Structure Design Philosophy against Fire Redundancy
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• Structural Analysis Condition
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Analysis Model

Contents Remarks
Analysis Concept Strength Level Analysis

(API RP2FB)
Design Approach Conventional liner elastic analysis 

(After fire event condition)
Software STAAD Pro. Connect Edition

Verified Components Primary structural elements

Acceptance Criteria No failed member under code 
checking

Young’s Modulus Varied depending on steel 
temperature (API RP2FB)

Yielding Stress Varied depending on steel 
temperature (API RP2FB)

4.2 Structure Design Setting against Fire Redundancy
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• Young’s Modulus Reduction
• Young’s modulus reduction followed the reduction table in 

API RP2FB.

• Yielding Stress Reduction
• Young’s modulus reduction followed the reduction table in 

API RP2FB.

• Strain limit was set as 1.5% as per discussion with client.

• Load Combination
• Dead + 0.75Contents + Environmental (Wind + Motion)

4.2 Structure Design Setting against Fire Redundancy
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• Steel Temperature Range in Analysis
• Steel temperature (jet fire) was calculated for all columns, 

beams, braces separately.

• Steel temperature reached after duration time was applied 
to structural analysis.

4.2 Structure Design Setting against Fire Redundancy

Steel temperature applied to analysis 

Reference: BS EN 1993-1-2:2005
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• Fire Redundancy Analysis Results
• Extent area results 

Structure type PFP Extent Area
Without Redundancy 
Analysis

PFP Extent Area
With Redundancy 
Analysis

Extent Area 
Reduction Ratio

One largest structure 1,800 m2 1,100 m2 38.0%
All structure total 6,000 m2 3,800 m2 37.0%

Before analysis After analysis

4.3 Structure Design Results against Fire Redundancy
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5. Contractor Feedback through EPC Project
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• International Code and Standard
• Project clients are usually not so familiar with redundancy analysis. Therefore, specific prescription and 

recommendation in international code and standards are very helpful to make consensus with them 
about analysis criteria.

• Below topics were discussed with client.
Strain limit setting for yielding stress reduction (API RP2FB)

5. Contractor Feedback through EPC Project

31

 0.2% : No steel work after fire event
 0.5% - 2.0% : With steel work after fire event
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• International Code and Standard
• Below topics were discussed with client.

Thermal properties of steel variation (thermal expansion, buckling, creep) / (API RP2FB) 

5. Contractor Feedback through EPC Project

32
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• Optimization in EPC Project comparing with Ideal Design Method
There is the limitation of schedule, cost and client’s requirement in EPC. Therefore, actual design method in 
project execution shall be optimized depending on each project.

5. Contractor Feedback through EPC Project

33

Contents Ideal Design Actual Design in EPC
Goal Minimize PFP extent area Minimize PFP extent area

However, shall meet client requirements, 
schedule and man hour budget

Scenario selection Study and identify the individual fire 
scenario depending on actual fire event

Categorize or standardize conservative 
fire scenario to get client approval and 
save design time

Design Philosophy International code and standard +
various literatures and research, 
spending hour

Fully refer to international code and 
standard. Well-known study or research 
could be conducted during project 
phase

Structure analysis 
method

Perform ductility level analysis by FEA to 
achieve goal

Perform screening or strength level 
analysis by software widely used in 
design offices, which is realistic method 
to save analysis time and schedule
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6. Summary
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<Presentation Contents>

• JGC applied fire redundancy analysis to EPC project, referring to API RP2FB. 

• PFP extent area was totally reduced by 2,200m2 (37% reduction).

• Design observation from the perspective of EPC contractor was introduced. 
• Some discussion points in international code and standard

• Optimization in EPC Project comparing with Ideal Design Method 

• Contractor figures out redundancy analysis with the restriction of schedule/cost and the 
requirement of client.

<Next Challenge>

• Apply CSP redundancy analysis to structure design to EPC project.

6. Summary
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Thank you very much
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