Pipeline Corrosion Testing and Internal Corrosion Assessment

T

he Engineering and Material Sciences (EMS) group at Southwest Research
Institute® (SwRI®) has served the oil and gas industry for many years,
and has extensive experience conducting laboratory investigations and
performing critical assessments for pipeline corrosion.
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Based on probabilistic risk analysis, EMS developed and validated practical tools
to determine the likelihood of internal corrosion threats for certain types
of operating conditions. EMS scientists and engineers perform other internal
corrosion risk analyses that include determining the evaporation time of residual
hydrotest water in challenging areas of pipelines, and water stream length from
inlet branches of pipelines operating at elevated temperatures. EMS staff members
also are experienced in applying NACE standards for dry gas and wet gas.

Stress corrosion cracking

Capabilities
SwRI’s integrated multidisciplinary approach combines corrosion testing and
modeling that leads to understanding of corrosion susceptibility, mitigation, and
lifetime prediction. Our capabilities include:
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• Electrochemical testing and modeling of corrosion mechanisms
◦◦ General corrosion
◦◦ Passivity
◦◦ Localized corrosion
◦◦ Crevice corrosion
◦◦ Galvanic corrosion
◦◦ Stress corrosion cracking
◦◦ Hydrogen embrittlement
◦◦ Microbiologically influenced corrosion
• Pipeline internal corrosion
◦◦ Probabilistic risk analysis
◦◦ Residual hydrotest of water evaporation from pipelines,
crevices, and deadlegs

◦◦ Application of NACE direct assessment standards
SP0206 – Internal Corrosion Direct Assessment Methodology for
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Pipelines Carrying Normally Dry Natural Gas (DG-ICDA)

SP0110 – Wet Gas Internal Corrosion Direct Assessment
Methodology for Pipelines (WG-ICDA)

Example of electrochemical techniques used
to study material corrosion process
Southwest Research Institute
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Applications
EMS staff members have extensive experience in testing and modeling for
a wide range of applications. Some specific areas are:

•
•
•
•

Effect of inhibitors

Continuous flow
tubular reactor
available for
materials testing
under high pressure
(3000 psig) and
high temperature
(400°C)

Electrochemical kinetics
Corrosion mechanisms
Material performance assessment and
lifetime prediction

Resources
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• Corrosion testing equipment
◦◦ Potentiostats
◦◦ Electrochemical impedance spectroscopy
◦◦ Scratch repassivation testing
◦◦ Raman spectroscopy
◦◦ Environmental chambers for atmospheric
corrosion testing

◦◦ Autoclaves and continuous flow tubular reactors for high pressure

Microbiologically influenced corrosion
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and high temperature testing

◦◦ Thermal gravimetric analyzer for high temperature oxidation testing
◦◦ Surface metrology
◦◦ Microscopes, stereoscopes, laser profilometers for surface analysis
and corrosion profile characterization

• Corrosion modeling software
◦◦ MATLAB ®
◦◦ Mathematica
◦◦ OLI Stream analyzer™
◦◦ MTDATA

High temperature autoclaves

We welcome your inquiries.

For more information about corrosion testing and modeling, pipeline
corrosion risk analysis, and direct assessment services at EMS, please contact:

Xihua He, PhD

Principal Scientist
NACE-certified Senior Internal
Corrosion Technologist #63438
(210) 522-5194
xhe@swri.org

Geosciences and Engineering Division
Southwest Research Institute
6220 Culebra Road • PO Drawer 28510
San Antonio, Texas 78228-0510

geosciences-engineering.swri.org

Southwest Research Institute is an independent, nonprofit, applied engineering and physical sciences
research and development organization using multidisciplinary approaches to problem solving.
The Institute occupies 1,200 acres in San Antonio, Texas, and provides more than 2 million
square feet of laboratories, test facilities, workshops, and offices for nearly 3,000
employees who perform contract work for industry and government clients.
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