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Your challenges
Industrial plants in the oil, gas, energy and chemical pro-
cess industries should be monitored for their condition as 
they are exposed to corrosion, erosion, fatigue and aging, 
which can lead to inadvertent releases of chemicals. In 
addition to safety and environmental aspects, the risk of 
unplanned repairs and shutdowns as well as production 
downtime also increases, which drives up operating costs. 
Until now, the condition of the asset was mainly monitored 
by inspections at regular time intervals. This is where 
AMAIS (Asset Monitoring, Artifical Intellegence Support-
ed) comes in with sensor-based permanent monitoring, 
comparable to the monitoring of the process in the DCS*- 
and the AI*- supported evaluation of the resulting data.

Early detection and cost reduction through  
permanent monitoring
To better control risk and avoid unnecessary costs 
from unplanned shutdowns and maintenance, TÜV SÜD 
advocates a proactive and forward-looking strategy 
based on permanent monitoring using fixed sensors that 
measure corrosion, erosion, crack growth and vibration. 
Artificial Intelligence keeps track of the large amount of 
data from the sensor network, evaluates the data with 
predictive algorithms and gives early warnings if necessary. 

AI- and sensor-based monitoring and assessment of the 
mechanical integrity of critical assets based on this data 
helps the operator to optimize maintenance and on-
stream time/uptime and minimize risks.

AMAIS
AI- and sensor-based 
monitoring of plant 
condition
Quantitative,  
permanent mechanical integrity 
monitoring of critical equipment

* Distributed Control System
* Artifical Intelligence



The Solution: AMAIS (Asset Monitoring,  
Artifical Intellegence Supported)
The sensors for remote asset health monitoring are 
permanently installed at the critical points of the system 
for quantitative monitoring of degradation or material 
properties. TÜV SÜD uses various types of monitoring 
sensors, such as ultrasonic sensors; usually to measure 
the general wall loss (corrosion, erosion). However, they 
can also be configured to monitor crack behavior over 
longer periods of time. The quantitative data make it 
possible to determine corrosion/erosion rates as well as 
crack growth and to use the results as input for predictive 
analyses. The advantage of continuous sensors over pe-
riodic inspections is higher accuracy due to the constant 
location (see figure 1, page 1). Continuous monitoring and 
AI also enable co-evaluation along with critical process 
data that can have an impact on degradation rates. In 
many cases, the detection and tracking of fouling and 
deposits on the pipe walls is also possible.
Other sensor types can be integrated, e. g. for monitoring 
rotating equipment or for leak detection.

Artificial Intelligence
Inspection and quantitative monitoring of plant behavior 
are essential components of mechanical integrity man-
agement. Artificial intelligence is about developing an 
advanced understanding of the complex relationships 

between plant condition and process data and recogniz-
ing effects on the integrity of the plant at an early stage. 
It is the contemporary way to support operators to make 
informed decisions about their maintenance strategies. 
Our Automated Machine Learning technology detects 
complex relationships between variables and their impact 
on the condition of the plant.
Our approach to AI  helps to answer questions such as: 
Can degradation be reduced by adapted process control? 
Is a repair necessary? When to repair? When to replace?
TÜV SÜD uses international standards (e.g. DIN EN 13455 
API 579-1, ASME B31 and other fracture mechanical 
standards) and tailor-made algorithms for the necessary 
calculations and gives advice and recommendations on 
usability and remaining service life.
In the form of a dashboard, information is visualized for 
the plant operator and early options for action are shown.

Your benefits 
The goal is improved plant availability with reduced costs 
and safety risks. Based on the continuous monitoring of 
mechanical integrity data from the sensor network, our 
predictive analysis services help plant managers increase 
the reliability and safety of their equipment and reduce 
unforeseen failures and business interruptions. In the long 
term, periodic and manual inspections can be reduced.
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Some of the advantages are
		Transparency 24/7 

Our services provide you with important information 
between the prescribed inspection intervals.
		Commitment to supervisory authorities 

We provide you with facts and arguments that you can 
present to the supervisory authorities for extending the 
inspection intervals and the service life of the plant.
	Support in internal decision-making

Our up-to-date mechanical integrity data gives you a 
clearer understanding of impending hazards and when 
you should take action to avoid risks and costs.
	Increased plant & process safety

through improved, state-of-the-art procedures to  
ensure a high level of quality and safety for people  
and environment. 
	Plant availability and cost optimization

by early detection of possible causes of errors. 
	Monitoring of hard-to-reach areas

by installing asset health monitoring sensors, it sup-
ports the effective and reliable collection of mechani-
cal integrity information in these areas as well.
	Digital dashboard

To simplify the flow of information and support fast 
decision-making processes, operators can optionally 
benefit from a digital dashboard that displays real-time 
information for permanent monitoring and predic-
tive analysis. Predefined thresholds trigger alarms 
and send critical information to specific stakeholders 
defined by the operator.

Monitoring of corrosion on a pipe bend with 3 ultrasonic  
detectors. The transmission can optionally be done wire-
less.
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How can we help you?
Talk to us! Invite us to a brainstorming session around 
your critical assets. Working with your maintenance and 
inspection specialists, our experts, certified *RBI engi-
neers, qualified ASME inspectors and ISO 9712 certified 
*NDT Level III technicians will help you determine the 
critical equipment to be permanently monitored. The RBI  
assessment and the results of previous NDT inspections 
help to determine the installation locations of the moni-
toring sensors. The installation of the sensor equipment 
is carried out by our engineers together with your team. If 
required, TÜV SÜD also offers support with NDT.

Our permanent monitoring services
The TÜV SÜD service package is tailored to your wishes 
and specifications. It includes end-to-end coordination, 
the recording of critical plant components, the monitor-
ing strategy, the installation of the sensors, the AI-based 
evaluation and the real-time visualization of the results 
on a dashboard, optionally supplemented by weekly/
monthly report printouts as required.

Typical areas for Asset Health Monitoring
	Pipe manifolds with high corrosion or erosion
	Corrosion under insulation
	Ground-covered pipelines and containers
	Hard-to-reach pipelines
	Heat exchangers
	Burner gas pipelines
	Pressure vessels

	High temperature processes
	Condensation-prone systems

Contact
Dipl.-Ing. Klaus Michael Fischer 
Innovation Manager & Technical Lead
Fire and Explosion Protection
Mobil: +49 (0)1517 303 0898
E-mail: klausmichael.fischer@tuvsud.com 

Dipl.-Ing. Rainer Semmler
Process Safety 
Mobil: +49 (0)1512 1406 933

Dr. Hans V. Schwarz
Process Safety 
Mobil: +49 (0)1520 921 5207 

Central E-mail: amais@tuvsud.com

Do you have any questions? 
Talk to us. We would be happy to present you with a 
practical example.
www.tuvsud.com/chemieservice

* Risk-Based Inspection
*Non-Destructive Testing

http://www.tuvsud.com/chemieservice

