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Stakeholders are demanding climate action; customers are seeking low-carbon products; and 
governments are introducing carbon levies and offering incentives for cutting emissions. Metal 
production is, however, carbon intensive but essential, for example, metals are necessary for 
the wind turbine towers and electric vehicles driving the energy transition. So, in these cost-
constrained times, are there any quick, yet permanent wins, that can help you in the carbon 
dioxide (CO2) emissions reduction process: something simple and inexpensive? 

It is easy to overlook the humble electric motor. Each one is a 
tiny part of your plant, but they are everywhere. In fact, some 
steel mills have thousands of them driving fans, rolls and coilers 
and moving the steel through the milling process. According to 
the International Energy Agency, electric motors are responsible 
for 45% of global electricity consumption. On reflection, this is 
unsurprising, as they are everywhere, from the domestic washing 
machines, fridges and vacuum cleaners in millions of homes to the 
thousands in each steel mill.

Selecting the correct bearing grease in a motor can reduce 
power losses and the corresponding CO2 emissions. Although 
each reduction is modest, the compound effect is significant.

For example, following an assessment of its greasing practices 
by a Shell lubricant advisor, one North American mill changed 
from an ISO 220 grease to a premium, ISO 100 synthetic 
grease in the 300 motors in its continuous annealing line. The net 
result was a reduction in lost energy of over 108,000 kWh. This 
cut annual energy costs by more than $9,750 and reduced CO2 

emissions by 51 t. The potential savings across the entire mill, 
with its thousands of motors, are many times higher. In addition, 
the overall service cost was reduced owing to the enhanced 
reliability and thus lower labour costs associated with using a 
premium-quality grease.

Electric motor designs have improved and become more efficient. 
One consequence of these developments is that the energy 
loss from the bearing is now a larger element relative to the 
total energy loss. In other words, increasing bearing efficiency 
is a prize worth going after. And to win, you may only need to 
change the grease. A second consequence is that modern motors 
tend to be smaller and higher speed for the same load, so they 
run at higher temperatures above the operating conditions of 
some mineral-oil-based greases. These motors are designed to 
have a synthetic grease as a key component.
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Selecting the right viscosity
There are two steps to selecting the right grease for your 
electric motors.

First, you need to find the right base oil viscosity for the grease’s 
application and operating conditions. This is fundamental. The 
operating conditions include the bearing speed, the operating 
temperature and the load. Shock loading is not normally 
associated with electric motors but, if they are close to heavy 
machinery, you must consider vibration and shock loading.

For example, a steel mill was experiencing frequent electric motor 
bearing failures. The operator changed its grease supplier several 
times to try to resolve the problem. Each new supplier proposed 
its own version of the same grease, that is, making a like-for-like 
switch, but the issue persisted. When the Shell lubricant advisor 
visited the mill, they instantly recognised the problem. 

In addition to the concaster, the mill had a series of large forge 
presses, one of which was within 10 m of the motors in question. 
Using an accelerometer, the advisor measured the electric motor’s 
vibration when the forge was operating. The shock loading was 
higher than that for open gears in mining applications! In this case, 
the grease needed to change from an ISO 100 to an ISO 220 
viscosity base oil. A little energy efficiency had to be sacrificed 
for reliability. But, when the total cost of ownership and the overall 
emissions, including those associated with manufacturing and 
shipping replacement bearings, were considered, the higher 
viscosity grease was the right product in terms of cost and 
emissions. In other places in the same mill, more energy-efficient, 
lower-viscosity greases could be used without significantly 
compromising greasing intervals or bearing life.

Selecting the right performance level
The second step is to decide whether to use a basic mineral or 
an advanced, synthetic base oil. The temptation is to see only 
dollars per kilogram, but the overall value needs assessing. A 
good mineral-oil-based grease may be the right product and 
you may want to standardise the products across an application 
to simplify lubricant management and inventories, and to reduce 
the potential for misapplication. That means finding a product 
that is right for most of your motors. A synthetic-oil-based grease 
might offer better value across your motors or just for specific 
applications, but this needs to be clearly demonstrable.

Where you have a very high-speed motor running at high 
temperatures, a synthetic-oil-based grease may offer lower 
friction and greater stability, last longer (lower consumption) and 
give you longer motor life and lower energy use, and thus reduce 
your total cost of ownership.

Across an entire steel mill, the volume of grease that electric motors 
consume is small compared with the overall lubricant consumption 
in other applications and centralised lubrication systems. However, 
investing in a premium electric motor grease has multiple benefits, 
including enhanced reliability, lower maintenance costs and 
reduced carbon intensity for steelmaking operations.

INVESTING IN A PREMIUM ELECTRIC MOTOR GREASE HAS 
MULTIPLE BENEFITS, INCLUDING ENHANCED RELIABILITY, LOWER 
MAINTENANCE COSTS AND REDUCED CARBON INTENSITY.
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Advisor advantage
A specialist lubricant advisor can be helpful.

Selecting greases that meet the demands of each operating 
environment is important. It is easy for mill operators to be so 
accustomed to their operating environments that they may not 
see them as particularly severe. A Shell lubricant advisor will 
work with the mill maintenance team to recognise the parameters 
important for selecting the right greases, thus giving the team a 
fresh perspective and challenging historic practices. For example, 
what is actually a significant shock load for an electric motor 
bearing may seem relatively benign in the wider context to the 
mill maintenance team.

Taking an integrated approach
It is also important to find an advisor who can deliver an 
integrated approach. Each motor is typically part of a system: 
a component driving other lubricated parts within a larger 
machine. Measuring motor efficiency gains alone, especially if 
the load is changing constantly, is relatively difficult compared 
with assessing a machine’s overall performance. Consequently, 
the lubricants across a machine are often considered together, 
including electric motor grease, gear oil and hydraulic fluid.

As an example, a large pulp and paper mill was experiencing 
frequent electric motor bearing failures. In this industry, overheating 
of the bearing and electric motor cage caused by bearing failure 
is a major fire risk. The company tried using greases from different 
suppliers but the problem persisted.

After the successful application of polyurea thickened Shell Gadus 
S5 T 460 1.5 grease to lubricate its two paper machines, the 
operator approached Shell for support in resolving the electric 
motor bearing failure issue. The Shell lubricant advisor offered a 
fresh perspective by approaching the issue from multiple angles.

The advisor focused on lubrication practices, as there was no 
correlation between the type of lubricant used and the number 
of bearing failures. The operator had more than 3,000 electric 
motor bearings to maintain manually using grease guns with 
multiple grease types. The advisor discovered that greasing 
intervals were not always adhered to and sometimes too much or 
too little grease was being applied. In addition, the risk of using 
incompatible greases was high.

The solution was first to simplify the inventory: cutting the number 
of greases to reduce misapplication potential. Following an 
analysis of the different electric motor types and operating 
conditions, two compatible greases were identified to cover 
all the bearings, one for normal conditions and another for 
demanding conditions. The second part of the solution was 
to automate the process using Shell Tactic EMV lubricators to 
guarantee regular delivery of the correct amount of grease.

Since these changes, the company has not reported any 
bearing failures.

A SHELL LUBRICANT ADVISOR WILL WORK WITH THE MILL 
MAINTENANCE TEAM TO RECOGNISE THE PARAMETERS IMPORTANT 
FOR SELECTING THE RIGHT GREASES, THUS GIVING THE TEAM A 
FRESH PERSPECTIVE AND CHALLENGING HISTORIC PRACTICES.
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The long-running, accepted practice is to use a dedicated 
ISO 100 electric motor grease. But during lubricant audits, Shell 
lubricant advisors often find general-purpose ISO 200 greases 
being used. The consequences are hotter running bearings; 
higher energy losses, emissions and electricity costs; and 
potentially shorter bearing lives. In other words, using the wrong 
grease may increase energy costs and emission levies may 
create additional costs. And power losses can vary significantly 
between ISO 100 electric motor greases. In a study by Shell 
Projects & Technology in conjunction with two independent 
universities demonstrated that this variation can be between 
10 and almost 40%. Detailed assessments of the fleet of electric 
motors within a facility can uncover significant reliability and 
environmental benefits that may previously have been dismissed.

The annual energy consumption, and thus the electricity costs 
and emissions, of electric motors can be calculated. For 
example, a fleet of 1,000 motors with frame sizes varying from 

A 1% ENERGY EFFICIENCY IMPROVEMENT ACROSS THE WORLD’S ELECTRIC 
MOTORS WOULD SAVE 2.1 MILLION T/Y IN CO2 EMISSIONS.

IEC 180 to 315 is using a mineral-oil-based ISO 220 grease 
rather than an ISO 100 one. This means the motors will 
consume an additional 243,000 kWh/y of energy, have 5°C 
higher average bearing temperature, cost nearly $27,000/y 
more for energy and be responsible for an additional 115 t/y 
of CO2 emissions compared with using an ISO 100 grease. 
Extrapolated over the entire mill, the numbers aggregate. And 
that is only considering the energy consumption. The costs, 
and corresponding benefits of using the right grease, are 
greater when the maintenance and spares associated with 
premature bearing failures are added to the cost calculations.

So, the first thing to do is ensure that products with the right 
viscosity grade base oils are used. The second is to consider 
switching to a more energy-efficient grease. There are two 
ways to do this: use a grease based on a synthetic base oil 
and/or move to products that offer the same service life but 
have a lower viscosity grade.

Potential synthetic base oil benefits
Changing from a grease with a mineral base oil to one 
with a synthetic base oil reduces energy losses in a bearing 
by about 12%. The example above considered ISO 220 
and 100 mineral-oil-based greases. The net benefit of 
moving from an ISO 220 mineral-oil-based motor grease 
to an ISO 100 synthetic-oil-based one is even greater: a 
438,000-kWh power saving, which, at $0.11/kWh, means 
$48,000/y lower energy costs. 

If the grease can provide the same level of wear protection 
(service life) with an ISO 46 viscosity grade base oil, the 
calculated net benefit is a 641,000-kWh energy saving 
for consequent annual savings of $70,500 and 300 t of 
CO2 emissions.

Moving from a mineral ISO 100 base to a synthetic base oil 
yields a gain of about 12%. A corresponding move from an 
ISO 100 synthetic base oil to an ISO 46 synthetic base oil 
produces a similar gain. The aggregated impacts on costs and 
sustainability are significant.

Energy efficiency can be demonstrated by measuring the 
torque and energy (electricity input) used by the motors. 
However, one of the simplest ways of showing bearing 
efficiency is to use rundown times (Figure 1), which is the time 
that a motor continues to spin when the power is shut off. The 
longer the motor spins, the greater the bearing efficiency.

A 1% energy efficiency improvement across the world’s electric 
motors would save 2.1 million t/y in CO2 emissions.

The cost savings generated by using synthetic lubricants more 
than offset their higher purchase costs. In addition, synthetic 
lubricants give companies quantifiable emission reductions and 
increased motor reliability.

The wrong grade increases emissions and costs money

Figure 1. Rundown times for greases with mineral and synthetic base oils 
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Find out more by visiting 

www.shell.com/business-customers/lubricants-for-business/metals 
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SUMMARY
Changing the grease in an electric motor bearing has the 
potential to offer a small efficiency gain and thus provide cost 
and CO2 emission reductions. And, with up to 10,000 motors 
in a single steel mill, the cumulative savings could be significant.

The first step is to ensure that the grease has the right viscosity 
grade base oil for the operating conditions. The second 
step is to consider the total cost of equipment ownership 
and overall emissions savings that a synthetic-oil-based 
grease may offer over a mineral-oil-based grease. A synthetic 
grease may also offer similar protection at a lower viscosity 

grade and, thus, energy and emissions savings. In addition 
to finding a single, more energy efficient product for most 
of your electric motors, you may require higher performing 
and/or higher viscosity products for a few applications with 
tougher operating conditions such as shock loads or high 
temperatures from adjacent processes.

An integrated approach and an expert lubricant advisor 
can be valuable in finding the right lubricant solutions across 
your machinery, ones that meet the needs of your mill and 
business objectives.

https://www.shell.com/business-customers/lubricants-for-business/metals.html

