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COURSE INTRODUCTION / OVERVIEW:

The global energy landscape is undergoing a significant transformation, with Liquefied Natural Gas (LNG) and cryogenic
gas processing at the forefront of this change. This course provides a comprehensive exploration of the intricate
technologies that underpin the LNG value chain, from natural gas pre-treatment to liquefaction, storage, transportation,
and regasification. It is designed to equip professionals with the advanced knowledge required to navigate the
complexities of modern gas processing facilities. Drawing upon foundational principles outlined by experts like Thomas M.
Flynn in his seminal work "Cryogenic Engineering," the curriculum delves into both the theoretical and practical aspects of
cryogenic operations. Participants will gain a deep understanding of liquefaction cycles, specialized equipment, and the
critical safety protocols essential for handling substances at extremely low temperatures. BIG BEN Training Center has
meticulously structured this program to address current industry challenges and future trends, including the development
of Floating LNG (FLNG) and the integration of sustainable practices. This training is not just about understanding
processes; it is about mastering the technology that powers a critical sector of the world's energy supply, ensuring

efficiency, safety, and environmental responsibility in all operations.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

e Process Engineers and Technologists.

e Plant and Operations Managers.

e Chemical and Mechanical Engineers.

e Project Managers and Engineers in the energy sector.
e HSE (Health, Safety, and Environment) Professionals.
e Technical Sales and Business Development Managers.
e Maintenance and Reliability Supervisors.

e Control Room and Field Operators.

e Research and Development Scientists.

e Energy Market Analysts and Consultants.
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TARGET SECTORS AND INDUSTRIES:

Oil and Gas (Upstream, Midstream, and Downstream).
Petrochemical and Chemical Processing Industries.

Energy and Power Generation Utilities.

Engineering, Procurement, and Construction (EPC) Companies.
Maritime, Shipping, and Logistics for LNG transport.

Industrial Gas Production and Supply.

Technology and Equipment Manufacturing.

Governmental bodies, regulatory agencies, and energy ministries.

Consulting and Financial Services focused on the energy sector.

TARGET ORGANIZATIONS DEPARTMENTS:

Operations and Production.

Engineering and Design.

Project Management.

Health, Safety, and Environment (HSE).
Maintenance and Asset Integrity.

Technical Services and Process Support.
Research and Development (R&D).

Business Development and Commercial Strategy.
Supply Chain and Logistics.

Quality Assurance and Control.
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COURSE OFFERINGS:

By the end of this course, the participants will have able to:

e Analyze the complete LNG value chain from wellhead to end-user.

Master the fundamental principles of thermodynamics and cryogenics as applied to gas processing.

e Evaluate and compare different natural gas pre-treatment technologies for contaminant removal.

¢ Design and optimize key liquefaction cycles, including cascade and mixed-refrigerant processes.

e Identify and describe the function of critical cryogenic equipment like heat exchangers and turboexpanders.
e Understand the design principles and operational safety of LNG storage tanks and transportation carriers.

e Assess various LNG regasification technologies and their specific applications.

e Implement robust safety and risk management protocols for cryogenic facilities.

e Analyze the economic drivers and future trends shaping the global LNG market.

e Develop strategies for improving efficiency and sustainability in LNG operations.

COURSE METHODOLOGY:

The training methodology at BIG BEN Training Center is designed to foster a dynamic and immersive learning environment
that bridges theory with real-world application. This course moves beyond traditional lectures to embrace a highly
interactive and participant-centered approach. Each session incorporates a blend of expert-led instruction, detailed case
studies of international LNG projects, and collaborative group workshops. Participants will engage in problem-solving
exercises that simulate actual operational challenges encountered in cryogenic gas processing plants. Interactive
discussions and Q&A sessions are encouraged to facilitate knowledge sharing and address specific queries. The curriculum
integrates visual aids, process flow diagrams, and simulation outputs to clarify complex technical concepts. A significant
emphasis is placed on practical application, ensuring that attendees not only learn the principles but also understand how
to implement them effectively in their professional roles. This hands-on, collaborative methodology ensures a deeper
understanding and retention of the material, empowering participants with actionable skills and a comprehensive

perspective on advanced LNG technology.
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COURSE AGENDA (COURSE UNITS):

UNIT ONE: FUNDAMENTALS OF NATURAL GAS AND CRYOGENIC ENGINEERING

e Introduction to the global LNG industry and its value chain.

e Composition and properties of natural gas and associated liquids.

e Thermodynamic principles and phase behavior of hydrocarbons.

e Fundamentals of cryogenics and low-temperature physics.

e Properties of cryogenic fluids and materials of construction.

e Introduction to heat transfer mechanisms at cryogenic temperatures.

e Overview of gas laws and their application in process calculations.

UNIT TWO: NATURAL GAS PRE-TREATMENT AND NGL RECOVERY

The necessity of gas conditioning before liquefaction.

Acid gas removal processes (Amine Treating, Membranes).

Dehydration techniques using TEG absorption and molecular sieves.

Mercury and heavy hydrocarbon removal systems.

o Nitrogen rejection unit (NRU) technologies and integration.

Natural Gas Liquids (NGL) recovery and fractionation principles.

Process design considerations for pre-treatment units.

UNIT THREE: LNG LIQUEFACTION TECHNOLOGIES AND EQUIPMENT

e Overview of major LNG liquefaction cycles.

e Detailed analysis of the cascade liquefaction process.

o Mixed-Refrigerant (MR) processes including C3-MR and AP-C3MR/SMR.

e Dual mixed-refrigerant and nitrogen expander cycles.

e Design and operation of cryogenic heat exchangers (Brazed Aluminum, SWHE).
e Principles and application of turboexpanders and cryogenic compressors.

e Process simulation and optimization of liquefaction plants.
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UNIT FOUR: LNG STORAGE, TRANSPORTATION, AND REGASIFICATION

e Design principles of full-containment and membrane LNG storage tanks.

Tank instrumentation, boil-off gas (BOG) management, and safety systems.

Overview of LNG carrier types and containment systems (Moss, Membrane).

LNG loading and unloading operations and custody transfer.

Onshore regasification technologies (Open Rack, Submerged Combustion, Ambient Air).

Offshore regasification solutions including FSRUs.

Cold energy utilization and integration opportunities.

UNIT FIVE: ADVANCED TOPICS, SAFETY, AND FUTURE OUTLOOK

e Floating LNG (FLNG) technology, design, and operational challenges.

e Small-Scale LNG (ssLNG) applications and infrastructure.

Process safety management (PSM) in LNG facilities.

Hazard identification (HAZID) and operability studies (HAZOP) for cryogenic processes.

Environmental considerations, emissions reduction, and carbon capture.

The role of LNG in the global energy transition.

Future trends, including hydrogen blending and digital transformation in LNG.

FAQ:

QUALIFICATIONS REQUIRED FOR REGISTERING TO THIS COURSE?

There are no requirements.

HoOW LONG IS EACH DAILY SESSION, AND WHAT IS THE TOTAL NUMBER OF TRAINING
HOURS FOR THE COURSE?

This training course spans five days, with daily sessions ranging between 4 to 5 hours, including breaks and interactive

activities, bringing the total duration to 20 - 25 training hours.
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SOMETHING TO THINK ABOUT:

Considering the global push for decarbonization, how can advancements in cryogenic gas processing and LNG technology
be leveraged to support the integration of hydrogen and carbon capture, rather than being viewed solely as a fossil fuel
bridge?

WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO
OTHER COURSES?

This training course distinguishes itself by offering a holistic, end-to-end perspective on the entire LNG and cryogenic gas
processing lifecycle, a feature often missing in more narrowly focused programs. Rather than merely presenting
theoretical concepts, it immerses participants in the practical realities and operational complexities of the industry. The
curriculum is uniquely structured to balance foundational engineering principles with advanced, forward-looking topics
such as Floating LNG (FLNG), small-scale applications, and the critical role of LNG in the energy transition. A key
differentiator is the deep integration of process safety management and environmental stewardship throughout every
module, reflecting the modern demands on the energy sector. The course content moves beyond textbook knowledge by
analyzing real-world case studies, exploring both successes and failures to provide invaluable, actionable insights. It
fosters a strategic mindset, enabling participants not just to understand how an LNG plant works, but to critically evaluate
technology choices, optimize performance, and anticipate future market and regulatory trends, making it an essential

program for the next generation of energy leaders.
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