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Text Slide

Through an increased spending on reliability and best practices, the 

world’s best refineries spend 20-25% less on maintenance costs 

than the US average 

Source: Solomon Associates

As much as 36% of all maintenance costs in refineries can be linked 

to corrosion remediation and repairs 

Source: Saudi Aramco Journal of Technology

43% of the worlds most expensive dowstream loss incidents (>$50 million) 

were attributed to mechanical integrity failure.

source: Lloyd’s Market Association (LMA) of
data from the Willis Energy Loss Database 1996 - 2016
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Corrosion and Erosion Depend on Time-Varying Factors and 
Affect Operator’s Profitability



www.ampp-jubail.org

1900’s  - Inline 

coupons

Instrumented coupons 

(Invented by Roxar in 

the 1990’s)

Non- Intrusive Wireless UT 

monitoring (Invented By 

Permasense ~2010’s)

Digitalization & AI

• Elimination of manual rounds

• Actionable data enabled by software 
and system integration

• Machine Learning and Artificial 
Intelligence next

Offline to on-line

Inline to Non-
Intrusive

Accelerating Technology Shift Enabled By Innovation



www.ampp-jubail.org

Upgraded Corrosion Resistant 

Metals

• Expensive!

• Never corrosion “proof”

• Need extensive shutdown 

Manual, Periodic Inspections

• Handheld ultrasonics - poor repeatability

• Removable coupons & offsite analysis

• X-ray, eddy current, robotics, etc.

Conservative Integrity Operating Windows (IOW’s)

• Theoretically safe process conditions

• Overdosing of Chemicals - Costly

• Known sub-optimal process performance

Adding Value

Non-Intrusive

Corrosion Monitoring:

• Enables Data Driven Insight

• Reduces Need for Manual Inspection

• Enables Optimal Process Performance

Integrity Management Without Monitoring Can Lead To Sub-Optimal Performance
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Your Corrosion and Erosion Challenges Require a Complete Sensing Portfolio



High Quality Data Collection a 
Pre-Requisite for Digitalization
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Sensor Operation: WT210 (Waveguide)

• Input signal sent into pipe wall

• Signal reflects off inner 

surface

• Reflection received by the 

sensor

• Sensor measures ultrasonic 

amplitude over time

• From this the time of flight 

can be measured

• As velocity is known, the 

distance (thickness) can be 

calculated from time of flight

• Distance = Speed * Time

Surface  signal 1st backwall 

reflection 

2nd backwall 

reflection 

Pipe
wall

2 Waveguides

0.25 mm / 10 mils
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Our Adaptive Cross Correlation (AXC) is a Patented Signal Processing Technique

• Effectively overcomes thickness trend 
anomalies caused by waveform distortion induced 
by back wall geometry by using historical trend 
analysis to improve peak detection.

• This results in more stable UT measurements, 
even when dealing with internal pipe roughness.

• <10μm (0.0004”) Repeatability in field 
conditions, across entire ultrasonic portfolio

Good quality sensor data is the foundation of any corrosion management



Software Enabled Solutions 
To Deliver Real-Time Asset 
Insight To Desk
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Wall Thickness vs Time

Manual Ultrasound Measurement Permasense Sensor

Infrequent 
measurements with 

poor repeatability and 
absolute accuracy

Corrosion rate 
calculation 

challenging and 
unreliable

Informed decision 
making based on data 

is impossible

Continuous 
measurements with 

high repeatability and 
accuracy

Corrosion rate 
calculation accessible 

continuously

Granular data 
readings allow 

unrivalled insight into 
plant health

With Manual Ultrasound MeasurementsWith Permasense Sensor Installed

Traditional Corrosion Monitoring Does Not Provide the Granularity Required 

for Informed Decision Making
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Root Cause Analysis Predictive MaintenanceToday

“What would have happened if we did not control the corrosion in time?”

“What is the remaining corrosion allowance?”

“When will I reach retirement thickness on my pipe?”
“How is the inside surface of my pipe changing over time?”

“What was my wall thickness in March last year?”

“What happened during this period to cause this corrosion?”

“Will I reach the next planned turnaround?”
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The Future -Intelligent 
Corrosion Management
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Applications and Case 
Study 
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Summary: Monitoring 
Drives Top Quartile 
Performance
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