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Condition monitoring is a fundamen-
tal discipline using digital technol-
ogies that helps improve the safety 
and reliability of rotating equip-

ment. Digitalization enables the monitor-
ing of equipment on an unprecedented 
scale. 

But just collecting data is not enough. 
It must be put to productive use. With a 
concept known as edge computing, data 
can be processed and analyzed locally 
with only the most relevant information 
being sent to the plant or enterprise-as-
set-management system. 

This offers the opportunity to greatly 
extend the value of condition monitoring, 
which traditionally has been restricted to 
critical machinery. With edge computing, 
large f leets of non-critical assets are 
within easy reach of round-the-clock con-
dition monitoring. 

ARTIFICIAL 
INTELLIGENCE 
KEEPING A WATCHFUL EYE OVER  
THE CONDITION OF ROTATING MACHINES 
BY DIEGO PARESCHI

Condition monitoring can be 
extended from critical assets to 
all areas of the plant via control 

systems, smart sensors and 
digitalization

CONTROLSYSTEMS
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Checking condition
Condition monitoring has evolved over the years. From the 
1980s, the focus was on wiring.  Probes are wired to junction 
boxes and the signals are fed to monitoring systems housed in 
cabinets where they are read by a higher-level system. 

Operational parameters are continuously captured and stud-
ied to predict future behavior. If the system detects an abnor-
mality that exceeds 
a threshold value, 
it trips the machine 
to avoid damage. 
The data is extrap-
olated for further 
health analysis. 

I n  t he  e a r ly 
2000s, low-cost 
wireless technol-
ogy became widely 
ava i lable .  T h is 
expanded condi-
tion monitoring to 
more machines. 
However, it meant 
s a c r i f ic i ng  t he 
ability to continu-
ously monitor the 
asset, as wireless 
sensors provide 
readings on a peri-
odic basis to save 
b a t t e r y  p owe r. 
Readings were col-
lected and ana-
lyzed.

T h e  u s e  o f 
wireless sensors 
has grown in the 
p r o c e s s  a n d 
energy industries. 
But the investment 
required made it 
difficult to justify 
their deployment 
across large fleets 
of assets and aux-
iliary systems. 

B r o w n f i e l d 
sites, for instance, 
typically lack an 
existing wireless 
ne t wor k  i n f r a -
st r ucture. More 
recently, technolo-
gies based on the 
Internet of Things 
(IoT) and Artificial 
Intelligence (AI) 
have improved the 
cost-effectiveness 
and accuracy of 
the condition mon-
itoring.

This makes it 
feasible to monitor 
the condition of the 
many non-critical 

The evolution of condition monitoring
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devices that support rotating 
equipment. Wireless access points 
can be placed around the facility 
within range of these machines. 
Sensors communicate with the 
wireless gateway that transmits 
the raw data to a system for anal-
ysis. 

With wireless technology, the 
f leet of monitored assets can be 
increased from less than 5% to 
about 20% of all machinery. But 
what about the remaining assets? 
This is where edge computing 
comes in. 

At BASF’s main site in Lud-
wigshafen, Germany, only a small 
number of its many rotat ing 
machines were being monitored. 
Sensors were deployed across the 
facility to detect bearing tempera-
tures and vibrations and to send 
readings for analysis. 

A single wireless sensor can 
generate up to 250 megabytes 
(MB) of raw data per day. More 
than 99% of it, however, is irrele-
vant to machine health trends. 

Edge computing solves this 
problem. By processing data 
locally, inside the sensor attached 

Edge computing can bring the benefits of AI to turbomachinery in order to detect failure and 
prevent downtime.

CONTROLSYSTEMS
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• Torsional Vibration

• Piping and Structural Vibration

www.dyroma.com

50012170005_6643680.pgs  11.15.2017  21:49    ADVANSTAR_PDF/X-1a  blackyellowmagentacyan

375318120016_DYROMA_pgxx_1-6V_1-1.pgs  11.10.2018  04:06    ADVANSTAR_PDF/X-1a  blackyellowmagentacyan

INSPECT. ANALYZE. SOLVE. ®

Our next HRSG Academy:

December 4-6, 2018
Singapore  

Register online at 

www.hrsgacademy.com

• Gas-side components
• Economizers
• Evaporators
• Superheaters, Reheaters,
• Attemperators
• HRSG Chemistry Control

• HRSG Alarm Response
• Duct Burners and Firing
• Ducts
• HRSG Tube Sampling for
• Long-Term Reliability
• Lifetime Extension Practices

50009180003_7013160.pgs  08.14.2018  19:10    ADVANSTAR_PDF/X-1a  blackyellowmagentacyan



www.turbomachinerymag.com Turbomachinery International • November/December 2018 33

to the machine, the volume of 
data sent to a higher-level 
monitoring system can be 
reduced from hundreds of 
MBs to a few kilobytes (kBs). 

These devices store the 
measured raw data for a period 
of time, in the event the user 
wants to compare the raw 
readings with the processed 
information. Peripheral assets 
can tell the higher-level system 
any detected symptoms (such 
as vibration or temperature 
readings), and what it thinks 
the problem is. 

This approach to monitor-
ing is now being applied to 
cr it ical machinery. These 
assets can be connected to a 
remote center enabling a team 
of experts to monitor a greater 
number of assets. 

But cr it ical machinery 
requires more than a smart 
sensors for analysis due to the 
quantity of information to be 
processed. Instead, a dedi-
cated edge computer is con-
nected to the machine’s con-
trol panel. 

It reads even larger large 
streams of data than a smart 
sensor and converts it into 
health insights and mainte-
nance relevant information. 
This can replace the need for 
24/7 monitoring performed by 
a remote operator. Human sup-
port is only needed when an 
anomaly or malicious threat is 
identified.

AI’s role
There may be a trend in a vast 
sea of data that a human can-
not detect, such as subtle 
changes over time. Artificial 
Intelligence (AI) can help to 
find these patterns.

Condition monitoring is 
about understanding status. 
Data can be translated into 
numerical key performance 
indicators (KPIs) that provide 
a value for the likelihood of a 

specific equipment failure. 
Data scientists are working to 
develop methods to predict 
failure modes. 

By using mathematical 
modelling techniques, it is 
possible to define how a KPI 
will evolve in the upcoming 
weeks or months and calculate 
the residual time to failure.

With this information, a 
shutdown can be planned and 
executed. The more data pro-
cessed by an AI engine, the 
more accurate become the 
predict ions of the future 
behavior of the KPI. In turn, 
the threshold defining good or 
critical health can be even 
more precisely evaluated. 

There wil l  a lways be 
abnormal conditions caused 
by unexpected events or 
external factors. To cover all 
potential failures in all appli-
cations, it takes the involve-
ment of human experts to add 
real value. 

Monitoring systems can 
distinguish between a known 
pattern and an abnormal con-
dition. Abnormal conditions 
are turned over to staff. A 
feedback loop can then be 
used to create new KPIs to 
consider new conditions and 
failure modes. 

Edge computing and AI 
technologies, backed up by 
qualified employees, can sys-
tematically analyze the health 
of large f leets of rotating 
equipment, reducing plant 
downtime while improving 
product ivity and per for-
mance. ■

Diego Pareschi is global product manager for 
ABB’s rotating machines products and services for 
the oil, gas and chemical markets. ABB offers 
technology for power grids, electrification prod-
ucts, industrial automation and robotics and 
motion. For more information, visit abb.com or 
email diego.pareschi@nl.abb.com

Sensors designed to capture 
and extensively analyze the 
readings are often referred to 
as smart sensors
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