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COURSE INTRODUCTION / OVERVIEW:

This comprehensive training course provides an in-depth exploration of the entire pipeline lifecycle, from initial design
concepts to construction, operation, and integrity management. In an era where energy infrastructure is paramount,
mastering the complexities of pipeline engineering is crucial for ensuring safety, efficiency, and environmental
compliance. This program delves into the core principles and advanced practices that define modern pipeline projects.
Participants will gain a robust understanding of industry-critical codes and standards, material selection, stress analysis,
and corrosion control. The curriculum is informed by leading industry literature, such as the "Pipeline Planning and
Construction Field Manual" by E. Shashi Menon, ensuring that the content is both current and practically applicable. BIG
BEN Training Center has designed this course to bridge the gap between theoretical knowledge and real-world challenges,
equipping professionals with the skills to manage complex onshore and offshore pipeline projects effectively. By covering
everything from pipeline routing and geohazard assessment to smart pipeline technologies and digital twins, this course
offers a holistic A-to-Z perspective, empowering attendees to lead and innovate within the pipeline sector and deliver

projects that are safe, reliable, and sustainable for their entire operational life.

TARGET AUDIENCE / THIS TRAINING COURSE IS SUITABLE FOR:

e Pipeline Engineers.

e Project Managers and Engineers.

e Construction Engineers and Supervisors.

e Mechanical and Civil Engineers.

e Pipeline Design and Stress Analysis Engineers.
e Operations and Maintenance Personnel.

o Asset Integrity and Inspection Engineers.

e HSE Professionals in the energy sector.

e Regulatory and compliance officers.

e Procurement and contract specialists for pipeline projects.
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TARGET SECTORS AND INDUSTRIES:

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

Energy and Power Generation.

Water and Wastewater Utilities.

Mining and Slurry Transport.

Governmental bodies and regulatory agencies.

Engineering, Procurement, and Construction (EPC) companies.

Consulting firms specializing in infrastructure projects.

TARGET ORGANIZATIONS DEPARTMENTS:

Engineering and Design.

Projects and Project Management.
Construction and Commissioning.

Operations and Production.

Maintenance and Reliability.

Asset Integrity Management.

Health, Safety, and Environment (HSE).
Contracts and Procurement.

Quality Assurance and Quality Control (QA/QC).

Regulatory Affairs and Compliance.

www.bigben-training.com



COURSE OFFERINGS:

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

o Apply fundamental principles of pipeline hydraulics and flow assurance.

e Interpret and implement key industry codes such as ASME B31.4 and B31.8.

e Conduct detailed pipeline route selection considering environmental and geotechnical factors.
e Perform advanced pipeline stress analysis for various operating conditions.

o Select appropriate materials and coatings for pipeline construction and corrosion prevention.
e Oversee pipeline construction, welding, and non-destructive testing (NDT) processes.

e Develop and execute comprehensive pipeline integrity management programs.

e Analyze pipeline risks and implement effective mitigation strategies.

e Evaluate modern technologies like smart pigs, digital twins, and SCADA systems.

e Manage the entire pipeline project lifecycle from feasibility to decommissioning.

COURSE METHODOLOGY:

The training methodology at BIG BEN Training Center is designed to foster a dynamic and interactive learning
environment that prioritizes practical application and skill mastery. This course moves beyond traditional lectures by
integrating a blended learning approach. Participants will engage in detailed case studies of real-world pipeline projects,
analyzing both successful implementations and instructive failures to draw critical lessons. Interactive workshops and
group exercises will challenge attendees to solve complex design, construction, and integrity problems collaboratively,
mirroring the teamwork required in the field. The curriculum incorporates simulation-based scenarios for pipeline routing
and risk assessment, allowing for hands-on experience in a controlled setting. Expert-led sessions will facilitate deep
discussions on current industry trends, regulatory changes, and emerging technologies like digital twins and predictive
analytics. Continuous feedback is a cornerstone of our approach, with structured Q&A sessions and peer reviews ensuring
that participants can clarify doubts and solidify their understanding. This immersive and practical methodology ensures
that attendees leave not just with knowledge, but with the confidence and competence to apply it directly to their

professional roles, driving value and safety in their organizations.
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COURSE AGENDA (COURSE UNITS):

UNIT ONE: FUNDAMENTALS OF PIPELINE ENGINEERING AND DESIGN

Introduction to pipeline systems and their role in the energy industry.

Pipeline codes, standards, and regulations (ASME B31.4, B31.8, API 1104).

Fundamentals of fluid mechanics and pipeline hydraulics.

Pipeline materials science and selection criteria for steel grades.

Understanding pipeline components, valves, and fittings.

e Principles of pipeline corrosion and introduction to control methods.

The pipeline project lifecycle from concept to commissioning.

UNIT TWO: ADVANCED PIPELINE DESIGN AND ROUTE SELECTION

Detailed pipeline routing and site selection processes.

Geotechnical considerations and geohazard assessment for pipelines.

e Environmental impact assessment and mitigation strategies.

Advanced pipeline stress analysis and flexibility calculations.

Onshore and offshore pipeline design considerations and challenges.

Wall thickness calculation and pressure design principles.

Introduction to pipeline station design (pumping and compressor stations).

UNIT THREE: PIPELINE CONSTRUCTION, WELDING, AND INSPECTION

Pipeline construction planning and management.

Trenching, stringing, and pipeline installation techniques.

Advanced welding processes and welder qualification (AP 1104).

Non-Destructive Testing (NDT) methods for weld inspection.

Pipeline coating and cathodic protection system installation.

Hydrostatic testing procedures and pre-commissioning activities.

Construction safety management and quality assurance.
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UNIT FOUR: PIPELINE OPERATIONS AND INTEGRITY MANAGEMENT

e Pipeline commissioning and start-up procedures.

e Flow assurance challenges (hydrates, wax, and scaling).

e Pipeline monitoring, control, and SCADA systems.

e Pipeline Integrity Management Systems (PIMS).

e Risk-Based Inspection (RBI) planning and implementation.
e In-line inspection (ILI) tools and "smart pigging" technology.

e Pipeline repair techniques and emergency response planning.

UNIT FIVE: MODERN TECHNOLOGIES AND PROJECT LIFECYCLE MANAGEMENT

o Introduction to smart pipelines and the Industrial Internet of Things (IloT).

Digital twin technology for pipeline monitoring and simulation.

Data analytics for predictive maintenance and failure analysis.

Trenchless technologies for pipeline installation and repair.

Pipeline decommissioning strategies and considerations.

Pipeline project cost estimation and economic analysis.

Future trends in pipeline engineering, including hydrogen transport.

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.

SOMETHING TO THINK ABOUT:

As the energy landscape shifts towards renewables and hydrogen, how must traditional pipeline engineering principles

evolve to ensure the safe and efficient transport of new energy carriers?
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WHAT UNIQUE QUALITIES DOES THIS COURSE OFFER COMPARED TO

OTHER COURSES?

This course distinguishes itself through its holistic, lifecycle-centric approach to pipeline engineering, moving beyond
siloed instruction on design or construction. It provides a comprehensive A-to-Z journey, from initial feasibility studies and
route selection to advanced integrity management and eventual decommissioning. Unlike programs that focus heavily on
theory, this training emphasizes the practical application of knowledge through a curriculum rich with real-world case
studies, exploring both industry triumphs and critical failures to provide deep, actionable insights. A key differentiator is
the integration of forward-looking topics, preparing participants not just for the challenges of today but for the future of
the industry. We delve into cutting-edge subjects like digital twin technology, the role of data analytics in predictive
maintenance, and the engineering adaptations required for transporting new energy sources like hydrogen. The academic
rigor is balanced with a focus on operational reality, ensuring that participants learn to navigate the complex interplay
between technical specifications, regulatory compliance, environmental stewardship, and project economics. The result is
a more strategic and well-rounded professional, capable of making informed decisions that enhance safety, efficiency, and

sustainability across the entire pipeline asset lifespan.
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