
Hydrostatic Testing, Corrosion, and
Microbiologically Influenced Corrosion: A
Comprehensive Guidebook for Industry
Professionals
The oil and gas, water and wastewater, chemical processing, and power
generation industries rely heavily on pipelines, vessels, and other
components that must withstand high pressures and harsh operating
conditions. Hydrostatic testing is a critical non-destructive testing (NDT)
method used to ensure the integrity of these components before they are
put into service. However, hydrostatic testing can also introduce water into
the system, creating an environment that is conducive to corrosion and
microbiologically influenced corrosion (MIC).

This guidebook provides a comprehensive overview of hydrostatic testing,
corrosion, and MIC. It covers the following topics:

Hydrostatic testing procedures and best practices

Types of corrosion and their mechanisms

MIC and its impact on industry

Mitigation strategies for corrosion and MIC

Inspection and monitoring techniques

By understanding the fundamentals of hydrostatic testing, corrosion, and
MIC, you can develop effective strategies to protect your assets and ensure
the safety and reliability of your operations.
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Hydrostatic testing is a method of pressure testing in which water is used
as the test medium. The test pressure is typically 1.5 times the maximum
operating pressure of the component being tested. Hydrostatic testing is
used to verify the integrity of the component and to identify any leaks or
defects.

Hydrostatic testing can be performed on a variety of components, including
pipelines, vessels, tanks, and heat exchangers. The test procedure
typically involves the following steps:

1. The component is filled with water and pressurized to the test
pressure.

2. The pressure is held for a period of time, typically 24 hours.

3. The component is then depressurized and inspected for any leaks or
defects.
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Hydrostatic testing is a critical NDT method that can help to ensure the
safety and reliability of your assets. However, it is important to note that
hydrostatic testing can also introduce water into the system, creating an
environment that is conducive to corrosion and MIC.

Corrosion is the degradation of a material due to a chemical reaction with
its environment. Corrosion can occur in a variety of forms, including:

Uniform corrosion: This is the most common type of corrosion. It
occurs when the material is exposed to a corrosive environment over a
large area.

Pitting corrosion: This type of corrosion occurs when the material is
exposed to a corrosive environment at a specific point. Pitting
corrosion can be very dangerous because it can lead to the sudden
failure of a component.

Crevice corrosion: This type of corrosion occurs when the material is
exposed to a corrosive environment in a crevice or other area where
water can accumulate. Crevice corrosion can be very difficult to detect
and can lead to the failure of a component.

Corrosion can have a significant impact on the safety and reliability of your
assets. It can lead to leaks, failures, and even explosions. It is important to
understand the different types of corrosion and the factors that can
contribute to corrosion so that you can develop effective mitigation
strategies.

MIC is a type of corrosion that is caused by the activity of microorganisms.
Microorganisms can produce acids, gases, and other corrosive substances



that can damage materials. MIC can occur in a variety of environments,
including:

Water systems: MIC is a common problem in water systems, where
microorganisms can grow on the surfaces of pipes, tanks, and other
components. MIC can lead to the formation of biofilms, which can
further accelerate corrosion.

Oil and gas systems: MIC can also occur in oil and gas systems,
where microorganisms can grow on the surfaces of pipelines, vessels,
and other components. MIC can lead to the formation of sour gas,
which is a highly corrosive gas that can damage materials.

Chemical processing systems: MIC can also occur in chemical
processing systems, where microorganisms can grow on the surfaces
of pipes, tanks, and other components. MIC can lead to the formation
of corrosive chemicals, which can damage materials.

MIC can have a significant impact on the safety and reliability of your
assets. It can lead to leaks, failures, and even explosions. It is important to
understand the factors that can contribute to MIC and to develop effective
mitigation strategies.

There are a variety of strategies that can be used to mitigate corrosion and
MIC. These strategies include:

Use of corrosion-resistant materials: The use of corrosion-resistant
materials is one of the most effective ways to mitigate corrosion.
Corrosion-resistant materials include stainless steel, aluminum, and
titanium.



Cathodic protection: Cathodic protection is a technique that uses
electrical current to protect a metal surface from corrosion. Cathodic
protection systems can be either sacrificial or impressed current
systems.

Coatings: Coatings can be used to protect metal surfaces from
corrosion. Coatings can be either organic or inorganic.

Inhibitors: Inhibitors are chemicals that can be added to a system to
slow down the rate of corrosion. Inhibitors can be either anodic or
cathodic inhibitors.

Biocides: Biocides are chemicals that can be used to kill
microorganisms. Biocides can be used to prevent MIC.

The selection of the most appropriate mitigation strategy depends on the
specific application and the environment in which the component is
operating.

It is important to regularly inspect and monitor your assets for corrosion and
MIC. Inspection and monitoring techniques can help you to identify
problems early on, before they can lead to a failure.

There are a variety of inspection and monitoring techniques that can be
used to detect corrosion and MIC. These techniques include:

Visual inspection: Visual inspection is the simplest and most
common method of inspection. Visual inspection can be used to
identify visible signs of corrosion and MIC, such as rust, pitting, and
biofilms.



Ultrasonic testing: Ultrasonic testing is a non-destructive testing
method that uses sound waves to detect corrosion and MIC. Ultrasonic
testing can be used to measure the thickness of a material and to
identify any defects or flaws.

Radiography: Radiography is a non-destructive testing method that
uses X-rays or gamma rays to detect corrosion and MIC. Radiography
can be used to identify internal defects or flaws.

Biofilm monitoring: Biofilm monitoring is a technique that can be
used to detect and monitor the presence of biofilms. Biofilm monitoring
can be used to assess the risk of MIC and to develop effective
mitigation strategies.

By regularly inspecting and monitoring your assets, you can identify
problems early on and take steps to mitigate corrosion and MIC.

Hydrostatic testing, corrosion, and MIC are important considerations for
any industry that relies on pipelines, vessels, and other components that
must withstand high pressures and harsh operating conditions. By
understanding the fundamentals of these topics, you can develop effective
strategies to protect your assets and ensure the safety and reliability of
your operations.
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