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Postgraduate Certificate in Pipeline Integrity Management

Corrosion Control in Pipelines

Corrosion Control in Pipelines is a critical aspect of Pipeline Integrity Management, which involves the use
of various techniques and methods to prevent or minimize the corrosion of pipelines. In this explanation,
we will discuss some of the key terms and vocabulary related to Corrosion Control in Pipelines in the
context of the Postgraduate Certificate in Pipeline Integrity Management.

1. Corrosion: Corrosion is the deterioration of a material or its properties due to reaction with its
environment. In the context of pipelines, corrosion can lead to leaks, failures, and other safety hazards.

2. Pipeline Integrity Management: Pipeline Integrity Management is the process of ensuring the safe and
reliable operation of pipelines by identifying, assessing, and managing risks associated with pipeline
defects, corrosion, and other factors.

3. Corrosion Control: Corrosion Control is the process of preventing or minimizing the corrosion of pipelines
through the use of various techniques and methods, such as coatings, cathodic protection, and material
selection.

4. Coatings: Coatings are materials applied to the exterior or interior of pipelines to prevent or minimize
corrosion. There are various types of coatings, including fusion-bonded epoxy, polyethylene, and
polypropylene.

5. Cathodic Protection: Cathodic Protection is a technique used to prevent or minimize corrosion of
pipelines by making them the cathode in an electrochemical cell. This is achieved by connecting the
pipeline to a sacrificial anode, which corrodes instead of the pipeline.

6. Sacrificial Anode: A sacrificial anode is a metal rod or plate connected to a pipeline that corrodes instead
of the pipeline in a cathodic protection system.

7. Impressed Current Cathodic Protection (ICCP): Impressed Current Cathodic Protection (ICCP) is a type of
cathodic protection that uses an external power source to impress a current on the pipeline, making it the
cathode in an electrochemical cell.

8. Stray Current: Stray Current is a type of current that strays from its intended path and can cause corrosion
of pipelines. Stray current can come from various sources, such as electrical power transmission lines,
railway traction systems, and welding operations.

9. Current Interference: Current Interference is the interference of stray current from one pipeline to
another, which can cause corrosion of the pipelines.

10. External Corrosion Direct Assessment (ECDA): External Corrosion Direct Assessment (ECDA) is a method
used to assess the risk of external corrosion in pipelines. ECDA involves a series of steps, including data
collection, data analysis, and risk assessment.

11. Internal Corrosion Direct Assessment (ICDA): Internal Corrosion Direct Assessment (ICDA) is a method
used to assess the risk of internal corrosion in pipelines. ICDA involves a series of steps, including data
collection, data analysis, and risk assessment.

12. Corrosion Monitoring: Corrosion Monitoring is the process of monitoring the corrosion of pipelines
using various techniques, such as electrical resistance probes, linear polarization resistance, and ultrasonic
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testing.

13. Corrosion Inhibitors: Corrosion Inhibitors are chemicals added to pipelines to prevent or minimize
corrosion. Corrosion inhibitors work by forming a protective film on the surface of the pipeline, preventing
the reaction between the pipeline and its environment.

14. Material Selection: Material Selection is the process of choosing the right material for pipelines to
prevent or minimize corrosion. Material selection involves considering factors such as the properties of the
material, the environment in which the pipeline will operate, and the cost of the material.

15. Pipeline Inspection: Pipeline Inspection is the process of inspecting pipelines for defects, corrosion, and
other issues using various techniques, such as intelligent pigging, magnetic flux leakage, and ultrasonic
testing.

Challenges in Corrosion Control in Pipelines:

Corrosion control in pipelines is a complex and challenging process, and there are various factors that can
affect the effectiveness of corrosion control measures. Some of the challenges in corrosion control in
pipelines include:

1. Complexity of the Pipeline System: Pipelines can be complex systems with multiple branches, tees, and
fittings, making it challenging to ensure uniform corrosion protection.

2. Variability in Soil and Environmental Conditions: Soil and environmental conditions can vary along the
length of the pipeline, affecting the effectiveness of corrosion control measures.

3. Aging Infrastructure: Many pipelines are aging, and the materials and corrosion control measures used in
the past may not be effective in preventing corrosion.

4. Cost: Corrosion control measures can be expensive, and the cost of corrosion control measures must be
balanced against the cost of pipeline failures and other safety hazards.

5. Regulatory Compliance: Pipeline operators must comply with various regulations related to corrosion
control, and failure to comply with these regulations can result in fines and other penalties.

Examples and Practical Applications:

Corrosion control measures can be applied to various types of pipelines, including oil and gas pipelines,
water pipelines, and chemical pipelines. For example, a gas pipeline operator may use a combination of
coatings and cathodic protection to prevent or minimize corrosion. The coating provides a physical barrier
between the pipeline and the environment, while the cathodic protection prevents the pipeline from
becoming the anode in an electrochemical cell.

In another example, a water pipeline operator may use corrosion inhibitors to prevent or minimize
corrosion. The corrosion inhibitors are added to the water in the pipeline, forming a protective film on the
surface of the pipeline and preventing the reaction between the pipeline and the water.

Conclusion:

Corrosion Control in Pipelines is a critical aspect of Pipeline Integrity Management, and it involves the use
of various techniques and methods to prevent or minimize the corrosion of pipelines. Coatings, cathodic
protection, and material selection are some of the key techniques used in corrosion control in pipelines.
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Pipeline operators must consider various factors, such as the complexity of the pipeline system, variability in
soil and environmental conditions, aging infrastructure, cost, and regulatory compliance, when
implementing corrosion control measures. Examples and practical applications of corrosion control
measures in various types of pipelines demonstrate the importance and effectiveness of corrosion control in
ensuring the safe and reliable operation of pipelines.
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