
Unveiling the Secrets of Underground Pipeline
Corrosion: A Comprehensive Guide
Underground pipelines, the inconspicuous arteries of our modern
infrastructure, play a vital role in transporting essential resources like oil,
gas, and water over vast distances. However, these buried conduits are
constantly exposed to a relentless assault from the unforgiving forces of
corrosion. To combat this pervasive threat, a thorough understanding of
corrosion mechanisms and effective mitigation strategies is paramount.
Enter the "Underground Pipeline Corrosion Series in Metals and Surface
Engineering, Volume 63," a comprehensive compendium of invaluable
knowledge that equips engineers, researchers, and industry professionals
with the tools to safeguard these critical assets.

Chapter 1: Understanding Underground Corrosion

This introductory chapter delves into the fundamental principles of
corrosion, providing a clear understanding of the electrochemical reactions
that occur when metal surfaces come into contact with corrosive
environments. Readers will gain insights into the different types of
corrosion, including galvanic, pitting, and stress corrosion cracking. The
chapter also explores the factors that influence corrosion rates, such as soil
composition, moisture content, and the presence of stray currents.
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Chapter 2: Cathodic Protection of Underground Pipelines

Cathodic protection is a widely adopted technique for mitigating corrosion
in underground pipelines. This chapter thoroughly examines the principles
and practices of cathodic protection, explaining how it involves applying a
controlled electrical current to the pipeline to suppress corrosion reactions.
Readers will learn about different types of cathodic protection systems,
such as sacrificial anode systems, impressed current systems, and
cathodic protection monitoring techniques.

Chapter 3: Coatings and Linings for Corrosion Protection

Coatings and linings provide a physical barrier between the pipeline
surface and the corrosive environment. This chapter explores the various
types of coatings and linings used in pipeline protection, including epoxy
coatings, polyethylene coatings, and cement-based linings. Readers will
gain knowledge about the selection, application, and maintenance of these
protective systems, ensuring their long-term effectiveness.

Chapter 4: Pipeline Inspections and Monitoring

Regular inspections and monitoring are essential for detecting and
assessing corrosion damage in underground pipelines. This chapter covers
the different inspection methods, including visual inspections, ultrasonic
testing, and radiography. Readers will learn about the interpretation of
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inspection results and the development of effective corrosion management
programs.

Chapter 5: Corrosion Control in Oil and Gas Pipelines

Oil and gas pipelines face unique challenges due to the presence of
aggressive fluids and high operating pressures. This chapter focuses on
the specific corrosion issues associated with oil and gas pipelines and
provides practical strategies for their control. Readers will explore corrosion
mechanisms in oil and gas environments, mitigation methods, and industry
best practices for pipeline integrity management.

Chapter 6: Corrosion Control in Water Pipelines

Water pipelines play a crucial role in delivering clean water to communities.
This chapter examines the corrosion challenges faced by water pipelines,
including microbiologically influenced corrosion (MIC) and dezincification.
Readers will learn about water treatment methods, corrosion monitoring
techniques, and specialized coatings and linings designed to protect water
pipelines from corrosion.

Chapter 7: Corrosion Control in Chemical Process Pipelines

Chemical process pipelines transport highly corrosive fluids, making
corrosion control a critical concern. This chapter addresses the unique
challenges of corrosion in chemical process pipelines and provides tailored
solutions for mitigating corrosion. Readers will gain knowledge about
corrosion mechanisms in chemical environments, material selection, and
specialized corrosion control techniques.

The "Underground Pipeline Corrosion Series in Metals and Surface
Engineering, Volume 63" is an indispensable resource for anyone involved



in the design, construction, operation, and maintenance of underground
pipelines. Its comprehensive coverage of corrosion mechanisms, mitigation
strategies, and industry best practices empower readers to effectively
combat corrosion and ensure the integrity and longevity of these vital
infrastructure assets. Whether you're an engineer, researcher, or industry
professional, this book is your definitive guide to understanding and
controlling underground pipeline corrosion, safeguarding the safe and
reliable transportation of essential resources.
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