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The ABB Ability™ Digital Powertrain is a suite of digital solutions to improve the performance, reliability and efficiency of all components 
within the powertrain: from motors and drives, to general machinery such as pumps and fans. 

ABB Ability ™ Digital Powertrain
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solutions.abb/digital-powertrain
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Monitoring of the complete powertrain
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Monitoring of rotating equipment fitted with Smart Sensors

ABB Ability™ Digital Powertrain with Smart Sensors
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www.abb.com/smartsensor
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The Smart Sensor is a key element of the Digital Powertrain

Fitness wristband for industrial motors and general machinery such as pumps 
and fans

Monitors key operating parameters and provides information about the 
equipment's health, performance and energy efficiency

Allows users to plan maintenance activities in advance and avoid unexpected 
downtime

The benefits can be significant, payback time can be less than one year

Fits easily on the surface of the asset, without wiring or machining  

Cyber security and access management is top priority
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Monitored parameters for motors

ABB Ability™ Digital Powertrain with Smart Sensors
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Health parameters

– Vibration in 3 axis

• velocity RMS

• acceleration RMS

• acceleration peak to peak

– Bearing condition

– Skin temperature

Operating parameters

– Speed 

– Total running time

– Number of starts

– Supply frequency 

– Power 

Other parameters

– Overall condition

– Regreasing count-down

Potential to

– Cover around 70% failure modes

– Identify around 80% of bearing failure contributors and around 65% of 
stator winding failure contributors1 for LV motors

1. O. V. Thorsen and M. Dalva, “A survey of faults on induction motors in offshore oil industry, petrochemical industry, gas terminals, and oil refineries,” IEEE 
Trans. Ind. Appl., vol. 31, no. 5, pp. 1186–1196, Sep./Oct. 1995
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ABB Ability™ Digital Powertrain with Smart Sensors
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Learnings

Experience and Learnings
– Applications monitored : Motor-driven in Compressor/Fan/ Crusher/ Pump 

applications where almost 60% motors are connected to VFDs

– As part of continuous improvement, learnings used to update the sensor and 
analytics to cover a wider number of defects, earlier discovery, with a greater level 
of confidence and improved insights for root cause analysis

– Advisories or actionable information on a full fleet based on an Urgency Matrix

Insights from Data: Problems identified

– Bearing defects, grease insufficiency, cooling problems, structural resonances, 
unbalance, misalignment, looseness, belt problems, stator core problems, soft foot, 
cavitation, turbulence, air gap eccentricity, etc.

– Direct on-line motors often operate at loads lower than 60%

– Challenges: Handling of vibrations that originate from process-related reasons 
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ABB Ability™ Digital Powertrain with Smart Sensors

1. O. V. Thorsen and M. Dalva, “A survey of faults on induction motors in offshore oil industry, petrochemical industry, gas terminals, and oil refineries,” IEEE Trans. Ind. 
Appl., vol. 31, no. 5, pp. 1186–1196, Sep./Oct. 1995
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Learnings

Experience and Learnings from > 20,000 installations

Some more insights
– 15%-20% of motors typically operate in Tolerable or Poor zones
– Of which 80% are due to vibration stresses
– Bearing problems observed in around 7% of the monitored assets, are in line with reliability 

studies in LV motors1

– High vibrations do not always mean bearing problems
– Motors in fan and crusher applications are observed to operate with higher vibration levels 

whereas the bearings in motors that drive compressors are over twice more likely to fail than 
bearings of motors in pump applications

– Motors were subject to vibrations higher than what is permissible during storage, for over 
10% of the time they were not in operation

– Commonly observed that bearing change reflected in an improved the bearing condition 
index, but the vibration levels continued to stay high after replacement
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Denka, Singapore
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Who is the customer?

– Denka is a global chemical manufacturer 
headquartered in Tokyo. Founded in 1915, the 
company is active in a wide range of fields, from 
inorganic and organic chemicals, to electronic 
materials and pharmaceuticals. 

– Denka has four subsidiaries in Singapore

What did they buy? Why did they buy?

– Denka wanted to reduce motor failure by 80%

– They wanted a plug-and-play solution to monitor the 
condition of critical motors and bearings with little to no 
involvement from their workforce 

“The Smart Sensors are proven to extend our motor lifetime 
and reduce maintenance costs. Combined with the support 
of the service agreement, they enable our maintenance 
engineers to focus on other critical tasks.” HC. Ng, Denka 
Singapore’s Plant Maintenance Manager

Chemicals company

https://new.abb.com/news/detail/71656/abb-service-agreement-based-on-smart-sensors-helps-avoid-motor-failures-at-major-chemical-plant

– ABB Ability™ Smart Sensor condition monitoring solution

– Service agreement for motors based on the  Smart 
Sensor condition monitoring solution 

– Under the service agreement, ABB is responsible for 
managing the risk of equipment failure, including 
conducting or advising on preventative maintenance and 
repair  
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– The bearing condition index started to increase above the set threshold 
Jan  2020 – re-greasing temporarily reduced vibration 

– Bearing condition index values continued to increase in the following two 
months, crossing alarm levels and stayed in the alarm zone with no 
improvement after re-greasing

– Remote collection of raw data and its analysis confirmed a bearing defect

Selected demonstrative cases

– Processing of product B causes the vibration level to increase 3 times more 
than that of product A

– Difference in vibration was due to a difference in the grade and content of 
lubricant present in both products

– Impact on motor vibration was a discovery

Insights from application processes Tracking bearing failure
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The world is going electric

Energy efficiency is a must

Demand for electric motion 
to double by 2040

45% of the world’s electricity is converted by electric motors into motion

< 23% of the world’s electric motors are controlled by drives

S U S TA I N A B I L I T Y
( C L I M AT E  &  E N E R G Y ) A U T O M AT I O N M O B I L I T Y

C L I M AT E  C H A N G E  ↑ P O P U L AT I O N  ↑ U R B A N I Z AT I O N  ↑

Electric motion plays a significant role in



• Uses the power of data to reveal 
energy-saving opportunities 

• CO2 emissions and energy costs

• Harvesting digital data from fleets 
of motors

• Prioritize energy savings based on 
business case

—
ABB Ability™ Digital Powertrain Energy 
Appraisal
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Whatever your motor-driven application – whether pumps and fans or 
compressors and mixers – it is highly likely that the installation is using more 
energy than it needs. 

There can be many reasons, including:

– over-dimensioned motors

– low-efficiency motors

– variable load processes running at full speed

– poorly maintained assets

Digital Energy Appraisals use data to seek answers to  three questions: 

– where to target energy-saving initiatives

– which actions will produce the best results

– and how these actions will impact targets  

Digital Energy Appraisals
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A data driven approach
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Do you know how 
much energy is 
wasted in your 
facility?
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Digital Energy Appraisal
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Data driven approach enabled by Smart Sensors

1. Collect nameplate details and 
other site information

2. Create the Model
3. Estimate motor performance from 
Smart Sensor data

4. Trend motor efficiency and 
performance parameters and 
usage patterns

5. Estimate savings if  replaced with 
more efficient motors and/or 
retrofitted with VFDs 
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Digital Energy Appraisal
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Data driven approach enabled by Smart Sensors

Lab Validation

– Data from the Smart Sensor provides information 
on the measured motor slip which is combined 
with other parameters, to identify motor loading 

– Errors in the nameplate declaration of rated speed, 
generally permitted by standards,  impact the 
loading estimation

– Smart Sensor measurements and the motor model 
have been validated with lab and field 
measurements

Field Validation
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Digital Energy Appraisal
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Cut energy waste and costs

Identify energy intensive 
applications in your plant, find ways 
to cut energy waste and obtain an 
estimate of potential cost savings

Reduce CO2 emissions

Discover potential CO2 emission 
reductions, the benefit towards 
meeting local environmental 
regulations and how it can help to 
meet your company’s sustainability 
goals

Lower total cost of ownership

See the rapid payback from 
investing in high-efficiency motors 
and drives and the significant impact 
on the total cost of ownership of 
reducing energy consumption

Minimal disruption to 
operations

An appraisal is carried out without 
any impact on a facility’s operations. 

New equipment recommended by 
the appraisal can be installed during 
routine maintenance shutdowns, 
thereby minimizing any disruption 
to production.

Benefits



Swedish pulp producer 
achieves world-class 
energy efficiency, while 
increasing uptime,
making use of data 
insights and service 
expertise
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High energy efficiency has always been at the core of Waggeryd’s philosophy since the plant started up in 1989. 

They had installed the ABB Ability™ Condition Monitoring solution enabled by over 100 Smart Sensors, digitalizing their entire critical line. 
It provides key operational parameters of the equipment and give early warning about potential trouble that may be developing.

Going one important step further, by leveraging the data generated through condition monitoring, a new ABB detailed energy efficiency report called Digital 
Powertrain Energy Appraisal has been carried out by ABB service experts. The results have helped Waggeryd to pinpoint places where additional energy savings 
can be made. 

Waggeryd Cell, pulp mill, Sweden
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ABB Ability™ Digital Powertrain Energy Appraisal

Read article
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Solution

Waggeryd installed the ABB Ability™ Digital Powertrain solution 
enabled by over 100 Smart Sensors, digitalizing their entire critical 
line. 

The sensor can easily be externally mounted on ABB 
and non-ABB motors, pumps and general machinery 
to measure power consumption, speed, vibration frequencies and 
temperatures

93
Smart Sensors on 
the motors running 
the mill’s huge pulp 
refiners

11
sensors on other 
process pumps

4.4 MW 
Average active power  
monitored

10%
Estimated savings from 
motor systems where 
changes were proposed
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Summary

World is going electric; climate 
change is accelerating and 

energy prices rising – making 
better decisions about energy 
efficiency has become more 

important than ever

Focus shifting to an outcome-
based service approach to help  
equipment users operate safely, 

reliably and profitably, while 
reaching their sustainability 

goals

The technology hype 
is fading, get relevant. 
Technology enables us 

to create more value to end 
users
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Let’s put our heads 
together




