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Sponsor Overview
Siemens Drive Technologies Division is the world’s leading sup-
plier of products, services, and solutions for the electrical and me-
chanical components a drive system. Drive Technologies serves 
all vertical markets, but is focused on production and process 
industries as well as the infrastructure/energy segment.  

As global experts in operational energy efficiency, Siemens part-
ners with its customers to deliver solutions that improve produc-
tivity, provide superior ROI and save millions of dollars in energy 
each year. 

Our experienced team of experts will holistically analyze your 
entire process to identify hidden opportunities for savings, 
evaluate alternative strategies and implement customized solu-
tions that help you increase efficiency and reduce waste.  While 
improving energy efficiency one component at a time may deliver 
some positive results, truly significant improvements are usually 
achieved only by optimizing the entire drive system based on the 
application’s needs.  Siemens delivers Integrated Drive Systems 
that combine products, application engineering and services into 
one, unique solutions-based approach that may reduce energy 
costs 20% or more.

Siemens also simplifies the entire process throughout the sys-
tem’s lifecycle, from design to production planning, production 
engineering, production operations and service.  We help compa-
nies avoid costly over-engineering, while ensuring their systems 
meet all unique specification requirements. From gears and mo-
tors to couplings and drives, our end-to-end perspective produc-
es custom components that work together right from the start.

Trust Siemens to improve your reliability and productivity, and 
turn on the profit potential of energy efficiency.

To learn more, visit usa.siemens.com/energyefficiency.

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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Plugging the $2,500 Per Leak Gap: 
View Lost Compressed Air Like Any Other Material Loss

Paul Humphreys, Atlas Copco Compressors

Compressed air systems serve critical functions in many plant 
facilities. Compressed air is often referred to as the fourth util-
ity because it is used as a power source for hundreds of manu-
facturing applications. Adding to its importance is its cost—
compressed air can consume up to 40% of the total energy a 
plant consumes on a yearly basis—making guarding against the 
loss of compressed air one of the most important things a facil-
ity can do to reduce energy costs. 

Intelligent use and the sustained health of core parts greatly af-
fect the bottom line when it comes to the lifetime optimization 
of an air compressor system. This is why ongoing and proactive 
maintenance of the entire system, including the compressed 
air piping, is vitally important for the health of the compressed 
air system and the facility’s bottom line. Even the smallest of 
compressed air system leaks can be a big drain on resources; 
when the problem of leaks is addressed, however, the savings 
can add up dramatically. 

Piping systems more than five years old have been shown to 
exhibit leaks of up to 25%, so upgrading equipment to the 
latest technology can help a facility save money and remain 
competitive. Note that a single ¼-in. air leak at 100 psi will cost 
more than $2,500 a year. Depending on pressure requirements 
and energy costs, by some accounts this can cost as much as 
$8,000 a year per leak. 

In addition to replacing worn-out equipment, fixing leaks and 
preventing new ones by scheduling regular maintenance is a 
proactive way to make certain that a compressed air system is 
running at maximum efficiency. A clean, dry pipe is an indica-
tion of a system that is producing clean, quality airflow with 
no potential corrosion issues. Improperly filtered air, dust, and 
corrosion-inducing moisture and sludge in the pipes are a fast 
track to leaks and can compromise a system’s efficiency and 
the goods they help produce. If the entire compressor system is 
not properly maintained, the end-product is at risk for contami-
nation and the compressor system is at risk for breakdowns. 
Contamination and system breakdowns can lead to costly prod-
uct recalls and a potentially ruined reputation. 

There are several ways to detect leaks in a compressed air sys-
tem. The most basic procedure consists of a visual inspection 
of the entire compressor system and is referred to as “walk-

Compressed air can consume up to 40% of the total energy a plant consumes 
on a yearly basis—making guarding against the loss of compressed air one of 
the most important things a facility can do to reduce energy costs.
Courtesy: Atlas Copco Compressors

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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ing the line,” because the inspection follows the path of the 
airflow. This method can be an effective way to identify major 
leaks. However, it is not uncommon for 80% of air leaks in a 
compressed air system to be inaudible. In order to effectively 
discover leaks, an ultrasonic leak detecting device can pick up 
the sound of tough-to-find leaks, even in the noisiest of plants. 
Purchasing an ultrasonic leak detecting device also provides a 
great return on investment due to the ongoing savings of find-
ing and fixing costly leaks. 

Other forms of leak detection use more advanced methods, 
such as a week-long data analysis, to reveal areas of com-
pressed air losses and pressure drops that may indicate a leak. 
To further delve into specialized leak detection and control, 
individual air audits that focus exclusively on the detection of 
leaks offer solutions for effective leak management. By exam-
ining the compressed air system on the ground, a third-party 
auditor can tag any leaks that need to be addressed as well 
as identify other areas of improvement along the piping and 
throughout the entire compressed air system. 

With today’s 24/7 manufacturing schedules, it is not uncom-
mon for compressed air systems to be active in excess of 
120 hours a week. Because the machines are running around 
the clock all year long and as long as there are no discernible 
problems, air compressor maintenance, including leak detec-
tion, often takes a backseat to other issues in the facility. But as 
illustrated in this article, deferring maintenance can have costly 
negative results.
 
A facility would never allow $2,500 worth of product to go 
missing from the facility floor; unfortunately, if a compressed 
air system has leaks, the facility could be losing $2,500 worth 
of compressed air every year. With today’s energy costs, taking 
the time to identify and plug leaks, in addition to scheduling 

ongoing maintenance, can save a facility money, energy, and 
resources in the short term and can prevent larger problems 
from developing in the long term.  

Paul Humphreys is vice president of communications and brand-
ing for Atlas Copco.

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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According to a 
energy survey by 
Plant Engineering, 
only 47% of facilities 
conduct an annual 
energy audit

Plant Engineering

Energy is the largest 
cost area for many 
manufacturers, yet 
fewer than half of 

manufacturing facilities conduct even an annual energy audit. 
That is the key finding from Plant Engineering’s recent research 
study of U.S. manufacturers. The full report is now available 
here. 

The survey found that just 47% of facilities conduct even an 
annual energy audit of their plants. While just over a quarter of 
those respondents perform an energy audit annually, only 5% 
conduct an audit twice a year, and 9% conduct an audit quar-
terly. 

“Energy is a raw material, like steel, plastic, and other materials 
that go into making a finished manufacturing product. We think 
it is unlikely manufacturers would not audit the materials that 
come into their facility. Yet that appears to be happening with 
energy in many plants in America today,” said Plant Engineer-
ing content manager Bob Vavra. “Manufacturers who do not 
understand their energy usage in all areas are missing a huge 
opportunity to better manage their overall costs and deliver 
greater savings and profits.” 

Plant managers cite a lack of management support—includ-
ing financial support—as the primary challenge in building an 
energy management program. The survey found 33% of plant 
managers said a lack of resources was the primary barrier to a 
program, while 19% cited a lack of buy-in from management 
and 13% said there was a problem with calculating the ROI of 
such a project. Just 15% said the biggest problem was a lack of 
buy-in from line workers. 

Despite this, most plants have an aggressive energy reduction 
goal, and most expect to meet those goals. More than 70% 
of plants have an energy reduction goal of at least 10%, and 
5% have a goal of more than 20%. More important, 89% of 
plant managers said they believed their energy management 
goals were achievable. Those cost savings do not translate into 
greater compensation for the plant manager, but just 22% of 
plant managers are compensated for achieving energy manage-
ment goals. 

Utilities have emerged as a key partner in energy manage-
ment programs, and most plants understand the value of that 
relationship. Two-thirds of plant managers said they work 
with local utilities on energy management, and 78% cite the 
utilities as a valued partner. Of those plants which don’t work 
with a utility, 46% said they were unaware their provider had a 
program and 33% said they didn’t consider themselves a large 
enough customer to be in the program. 

“It’s clear that all parties involved in industrial energy manage-
ment need to do a better job educating the end users on the 
value of a sound energy management program,” Vavra said. 
“Utilities need to continue their outreach to industrial users of 
all sizes. Manufacturing suppliers must continue to explain how 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
http://www.plantengineering.com/media-library/research/2013-energy-management-study.html
http://www.plantengineering.com/media-library/research/2013-energy-management-study.html


6

Sponsored by

Sponsor Overview

Plugging the $2,500 Per 
Leak Gap: View Lost 
Compressed Air Like Any 
Other Material Loss

Plant Engineering Energy 
Study: Less Than Half of 
Manufacturers Conduct 
Energy Audits

Take a Four-Step
Approach to More
Efficient Energy Use

Five Ways to Reduce
Energy Consumption
in your Plant

Energy Efficiency
Through Integrated
System Design

Upgrades Important
for Profitability

the combination of energy audits and energy management sys-
tems can help plants get a true understanding of their energy 
use. Plant managers must have a better understanding of the 
ROI of energy management and be able to effectively carry that 
message throughout their organization.” 

Alternative energy sources have gained some attention, but 
most are still not in widespread use. Co-generation is used by 
21% of plants, with solar (13%) and wind power (9%) each hav-
ing some use. Still, 49% of plant managers said they do not use 
any alternative fuel sources. 

The survey was conducted by Plant Engineering June 14-23, 
2013, to better understand the areas of responsibility and 
challenges plant managers face when it comes to measuring 
and monitoring energy consumption. The survey looked 
at the various kinds of energy sources, including electrical, 
compressed air, and natural gas, and the energy management 
programs for each source. It also looked at how manufacturers 
are working with local utilities on energy conservation 
programs, as well as manufacturers’ use of alternative fuel 
sources. 

To download the full report, click here

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
http://www.plantengineering.com/media-library/research/2013-energy-management-study.html
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Take a Four-Step Approach to More Efficient Energy Use
The ultimate irony for energy companies is that it takes energy to 
make energy. Chemical companies often make the same additives 
that they consume in their own manufacturing process. Even in 
that short of a supply chain, the oil, gas and petrochemical indus-
tries are looking for energy efficiencies every day.

Bob Vavra, Content Manager, Plant Engineering

The issue of that efficiency was on the minds of attendees at June’s 
Honeywell Users Group event in Phoenix. Part of it was the $4 
price of gasoline, which translated into higher costs for all energy 
categories. Part of it was the 114-degree heat in Arizona, where 
energy demand was at a peak because of the extreme temperatures.

It was also part of the seminars and presentations at the HUG event. 
One of the key presentation points centered on finding a way in the 
chemicals industry to address rising energy costs at a time when the 
increased energy needs require flat out production schedules
to meet overwhelming demand.

 “Chemical companies are seeing a peak in production. There is 
consistent demand. A lot of the new capacity coming online is just
to meet production demands,” said Brendan Sheehan, senior 
marketing manager for Honeywell’s chemical group. “One of the
key factors in reducing the cost of production is reducing the cost
of energy. With ethylene, for example, 70% of the costs of
production are energy-related.”

Addressing these issues requires a systematic approach, Sheehan 
noted at the HUG event. He said there are four broad areas for 
energy solutions: 

   • Making the best use of the raw materials, both buying in  
      quantity and analyzing how that stock is used
   • Producing energy more efficiently

   • Consuming energy more efficiently
   • Dealing with the emissions issues.

Co-generation is another major issue, especially for greenfield 
facilities looking to manage energy costs on the first day the doors 
open. Brownfield manufacturers also are taking a fresh look at 
energy usage.“ 

Advanced process control, which is primarily used for improved 
throughput and quality control can also be used for energy ben-
efit,” Sheehan said. “It can yield operational improvements and 
energy improvements.” One Honeywell customer reduced energy 
costs by 5% and increased production by 8%.

“Raw material price changes surprised everyone,” said Sheehan. 
“Crude oil prices have doubled since October. Refiners are taking 
that margin hit themselves. At the same time, chemical industries 
and other energy intensive industries such as metals, minerals and 
mining, pulp and paper and petrochem are the ones most inter-
ested in energy solutions.”

 Sheehan noted environmental issues are important in developing 
regions.

 “In developing countries, they’re bringing new plants online, but 
without sufficient energy to meet the demands of the plant,” said 
Sheehan. “What developing countries are realizing is that people 
are looking for safer, better environments to work in.”

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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Establishing a dashboard view to identifty equipment or system issues that oc-
cur can help you achieve operational and safety objectives. Courtesy: Eaton

Five Ways to Reduce Energy Consumption in your Plant
Five ways to reduce energy consumption in your plant Electrical 
power management systems deliver intelligence required.

You can’t manage what you don’t know. But there can be too 
much of a good thing. Most power distribution systems incorpo-
rate a host of equipment that can communicate and provide a 
vast amount of data. Alarming can help identify a problem, but 
when there are a number of alarms going off simultaneously, it 
is hard to zero in on which alarm should be addressed first.
 
Establish a dashboard view to identify equipment or system is-
sues occur and ensure that your facility is on track to:

• Meet financial goals
• Achieve operational and safety objectives
• Realize sustainability initiatives
• Accommodate environmental standards 

Move beyond alarm notification to manage, analyze and trend 
electrical component availability and usage. So you can proac-

tively and predictively manage energy in your facility.  

1. Gather and analyze energy information 
Monitoring and managing power distribution systems is criti-
cal to successful, energy efficient and reliable operations. With 
an electrical power management system (EPMS), you can track 
real-time and historical data to identify, track and improve 
wasteful energy practices. 

Today, it’s easier than ever to obtain power and energy infor-
mation to make operating decisions proactively and efficiently. 
Power monitoring no longer needs to involve solutions that are 
expensive to install and update, and are outdated when the 
electrical system changes.

New web-based software solutions are designed to be quick to 
install and configure so systems can be up and running quickly. 
Additionally, updates are intuitive, making it easy to add or 
remove devices as electrical systems change; so that the EPMS 
continues to provide an accurate picture of the electrical system 
over time. 

Further, an EPMS can integrate third-party products and other 
critical facility systems (including building management systems 
(BMS), security systems and fire alarm systems). This will help 
compile complex data in to a unified management platform for 
informed decision making. 
 
2. Make sure systems are operating according to plan 
An EPMS can help verify that a facility’s power distribution sys-
tems are installed, calibrated, and perform according to expec-
tations and goals. Know that your system is working according 
to plan and make adjustments as needed. Electrical distribution 
systems evolve over time as new equipment is acquired, sys-
tems are adjusted, and processes change. An EPMS can help 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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you make sure that all your electrical distribution equipment is 
working most effectively and identify improvements. 

Additionally, by simply monitoring your power distribution 
equipment, you are likely to find ways to reduce energy costs. 
As the Hawthorne effect indicates, you are likely to modify your 
behavior by simply measuring it. By keeping tabs on energy 
consumption, you can find ways to realize savings.  

3. Manage operations 
An EPMS constantly collects information and provides the abil-
ity to measure availability, loading, and consumption in real 
time. For facilities with hundreds of devices to manage, monitor 
and track, a central system is required to pool data from the de-
vice, circuit or load into understandable, actionable information. 

An EPMS makes it possible to monitor the operation and status 
of all of the electrical components that are running in the build-
ings, and trends measurements on those components over time 
looking for changes. When changes are detected, the informa-
tion can be used to investigate and respond proactively prior to 
service-impacting failures. 

Using an EPMS, you can compare equipment or facility energy 
consumption and identify inefficient practices. The software can 
help you calculate the return on changing habits and replacing 
equipment.  

4. Identify issues 
View only the device information that you want to see. Simplify 
alarm management. Check out energy usage and demand data. 
Compare and trend data, and view a one-line representation of 
your electrical system. 

An EPMS’s user-defined dashboard view provides the informa-

tion needed at a glance, so you can pinpoint the energy and 
power anomalies required to achieve cost savings, prevent 
equipment or process downtime and support sustainability 
initiatives. A dashboard view also helps to identify equipment or 
system issues before major problems occur. 

5. Change bad habits 
Software makes it easier to see where energy is being wasted 
and savings can be realized. Whether it is a matter of simply 
turning off the lights at night, staging motors or equipment to 
reduce demand charges, or shifting operations to take advan-
tage of cheaper electricity rates, use an EPMS system to opti-
mize your facility’s energy use. Establish goals toward reducing 
peak power demand and identify operations and systems that 
can be shifted to reduce energy costs. Use an EPMS to under-
stand how operational changes can impact the bottom line – 
without updating or upgrading equipment.  

The payoff 
Power monitoring and management capabilities deliver con-
fidence—confidence that power systems are doing what they 
should, that personnel will be immediately notified of alert con-
ditions in time to resolve, not just react, and the confidence of 
being able to predict and prevent problems before they occur. 

For today’s complex industrial facilities, an EPMS is not a luxury 
item. It is a tool that keeps your plant running effectively and 
efficiently. 

There are many different suppliers of EPMS and many different 
levels and cost points. When searching for the solution that is 
right for your facility, select the one that best meets your busi-
ness needs, while always keeping in mind that an effective EPMS 
should provide simple expansion as your system grows and 
greater value over time. 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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Energy Efficiency Through Integrated System Design
Energy efficient solutions will garner greater cost savings and 
add to the bottom line

Executive briefing
Information technology, advanced automation, and the adop-
tion of practices for energy management are much needed 
elements to garner quality improvements in energy efficiency.
 
To do this, organizations need to gain greater visibility into en-
ergy consumption and then pass it along to operations so the 
entire organization can benefit from energy reduction. 

The industrial sector is the leading user of energy in the United 
States each year, consuming 33 percent of the country’s energy 
according to the U.S. Energy Information Administration, (EIA). 
For manufacturers to increase profitability they will need to 
learn new ways to lower their energy expenditures. Of that 
energy consumption, an estimated 37 percent, or $60 billion is 
lost each year. 

The sectors that consume the most energy are chemical pro-
duction at 22 percent, followed by petroleum refining at 16 
percent and metal smelting/refining at 14 percent. What the 
numbers show is no secret: There is a greater need for energy 
in the industrial sector and costs are not going to get any lower. 
There is, however, a way to improve the bottom line by reduc-
ing the incredible amount of wasted energy the sector creates 
every year.

This is where an energy efficient solution comes into play. 
While one efficient part of the solution, like a motor, drive, 
gearbox or even coupling, will help, having all components 
working together to control a process will give the ultimate 
in energy efficiency.

The old way of doing things needs to be pushed aside. Like 
continuous quality improvement, the quest for the ultimate in 
energy efficiency will never end. Evaluate and then identify the 
biggest energy consumer, do a system implementation, im-
prove the energy efficiency, and keep monitoring and evaluat-
ing. 

That needs to be today’s mindset.

Survival for any manufacturer today calls for strict efficiency 
in energy usage. Costs keep going up and reducing energy 
usage, while increasing production, is now becoming one of 
the most vital aspects in improving operating margins.

The productivity gains of the late 1990s and early 2000s 
brought automation to the point of increasing capacity, but 
those gains are now being offset by the increased costs of 
energy. The need now is for all manufacturers is to cut down 
on energy usage, making that one of the core tenants to drive 
the company’s strategy.

It is incumbent on manufacturers to cut extraneous costs in 
this economic climate and energy is one of the largest com-
ponents in an operation’s cost structure. Energy costs are not 
going down to the point where manufacturers will not have to 
think about it anymore; rather, energy efficiency will remain a 
lifetime commitment to ensure the enterprise’s profit margin 
keeps rising.

Big user of energy
The industrial sector is the leading user of energy in the United 
States each year, consuming 33 percent of the country’s energy 
according to the U.S. Energy Information Administration (EIA). 
For manufacturers to increase profitability, they will need to 
learn new ways to lower their energy expenditures. Of that 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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energy consumption, an estimated 37 percent, or $60 billion is 
lost each year. The sectors that consume the most energy are 
chemical production at 22 percent, followed by petroleum re-
fining at 16 percent and metal smelting/refining at 14 percent.

When it comes to global energy consumption, the world’s total 
primary energy consumption was 483 Quadrillion Btu in 2009, 
and the U.S. was about 20 percent of this according to the EIA.

Changes in energy consumption in energy-intensive indus-
tries from 2010 to 2035 will range from almost nothing to 0.8 

percent per year, according to the EIA’s Annual Energy Outlook 
2012. While that shows stability in usage, it does not show the 
other side, and that is where costs are going up. 

In addition, energy consumption by the industrial sector will 
reflect changes in shipments. Starting from low levels of eco-
nomic activity in 2010, shipments from all industries will grow 
through 2035. The report states that industries like steel will 
grow by 23 percent but energy use declines by 12 percent due 
to a shift in technologies. The only industrial sector that shows 
an increase in energy intensity is refining. 

Source EIA

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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At the same time, energy efficiency improvements and 
changes in manufacturing methods and requirements will 
affect energy consumption, according to the outlook. Those 
changes have the potential to allow for greater profitability 
and stronger advantages for manufacturers. 

Information technology, advanced automation, and the adop-
tion of practices for energy management are much needed 
elements to garner quality numbers for energy efficiency. 
That is why organizations need to gain greater visibility and 
understand what their levels of energy consumption are 
and then communicate that knowledge to operations so the 
benefit of that information flow will lead to greater energy 
reduction.

What the numbers show is no secret: Energy consumption in 
the industrial sector is not going to get any lower and costs 
will not decrease. There is, however, a way to improve the 
bottom line and cut back on wasted energy. 

Energy efficient solutions
It is not enough to have one efficient device operating in a 
total system. While an efficient motor, drive, gearbox or even 
coupling, will help, having all components working in unison 
to control a process will give the ultimate in energy efficiency.

The control scheme a user employs is often more important 
than the components. That means energy efficiency must 
become a mindset, where the manufacturer is always looking 
for opportunities to improve efficiency. It should to be like 
continous quality improvement, where the search for efficien-
cy never ends. The manufacturer will need to go through an 
evaluation and identification stage, look at the energy uses, 
and then evaluate how much energy consumption is going on. 
Once the manufacturer finds the largest energy abuser, there 

will need to be an analysis of the system to improve energy 
efficiency, and then keep monitoring and evaluating.

Roadblock to efficiency
After creating a plan, the next step is to execute the program. 
Oftentimes, manufacturers identify these roadblocks:

• Payback time is indeterminate, or too long 
• Shortage of capital
• Reluctance to change a working process
• Lack of correct definition of system efficiency
• Not all parties in the supply chain are motivated
• Lack of management time
• Confusion about top line vs. bottom line
• Poor definition from management, regarding the importance  
   of energy efficiency

View of the machine
One way for a manufacturer to save energy is to look at the 
machine itself. Using the correct drive system technologies, 
or knowing which motor is the right one for the process is 
important. However, looking at optimizing the overall system’s 
mechanics to get the most out of the process is vital to the 
whole energy picture.

Within any process, there are enormous differences in the 
amount of electrical energy required during individual stages. 
There are times when machines need to run at full acceleration 
and then brake suddenly, which will spike power consumption. 
Using a smart approach by understanding the process, the 
manufacturer will be able to significantly cut power require-
ments.

Variable frequency drives
To create a total energy solution, one of the first places to look 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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is at the variable frequency drive (VFD). The drive’s compo-
nents have a huge impact on the overall power consumption 
of a machine. Electrical drive technology with intelligent, pro-
ductive control algorithms and high efficiency ratings are vital 
in keeping energy costs to a minimum throughout the lifecycle 
of a machine. 

A VFD can help a manufacturer three ways: 

• Energy savings 
• Reduction in motor wear
• Increased process improvements

While electric motors represent 
almost 70 percent of the total 
industrial power demand, just 
about 70 percent of the in-
stalled motors today do not use 
optimal motor control.

In terms of energy, there are 
significant savings if the manu-
facturer runs the motor at 
speeds of less than 100 percent. 
This is what the VFD can offer. In 
some applications, these drives 
will pay for themselves in less 
than a year. In most cases, the 
pay-back is around two years or 
less. 

One argument against installing 
energy efficient motor controls 
is often that these systems are 

more expensive. The problem with this common argument 
is most costs associated with large electric motors are in the 
energy they use over their lives, rather than in their initial costs 
and installation expenses. The purchase price of a 150 hp mo-
tor accounts for less than 1 percent of its overall lifecycle costs, 
research shows that energy costs account for virtually all of the 
rest. The same analysis applies to smaller motors where the 
purchase price and installation costs of a 2-hp motor account 
for less than 4 percent of its lifecycle cost. Energy costs make 
up almost all of the rest.

In addition, a VFD can cut down on motor wear, so the motor 
lifecycle increases. There are process improvements as well. 
A manufacturer can control the process much more finely with 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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the drive than with just starting it across 
the line.
When a VFD is connected to a motor, it 
is possible to adjust the motor’s opera-
tional speed. To do this, the VFD takes 
the incoming power and changes it 
based upon various inputs. This, in turn, 
varies the speed of the motor.

Case history
A Detroit, MI, manufacturer of diesel 
engines wanted to capture the energy 
generated by its testing and put it back 
into its own grid to lower utility costs.

The company makes the 600 horse-
power workhorse engines that power 
semi-trailer trucks and must run millions 
of miles. To ensure they reach that goal, 
the engines undergo non-stop testing.

To test the durability and performance of these engines, its en-
gineers use test stands in a huge, ventilated facility adjacent to 
its manufacturing plant. A test stand consists of a diesel engine 
coupled to a dynamometer that applies a load to the engine 
the equivalent of pulling a 40-foot, fully loaded trailer weighing 
20 tons or more.

The engine maker uses a dynamometer with an eddy-current 
clutch, which puts an electrical flux around the rotor of a mo-
tor providing resistance to the engine. The test beds cool via a 
water-to-air cooling system that circulates cool water through 
the hot machinery. The rotational force generated by the en-
gine pumps the heated water up to the cooling towers on the 
roof where the cool air absorbs the heat. After running through 

the cooling towers, the water is ready to 
cool the system again.
The 30 test stands run constantly except 
for when they connect a new motor for 
testing. The lab’s testing procedures 
consumes 2.5 million gallons of fuel each 
year – the equivalent to what 4,000 cars 
would burn annually. In terms of elec-
tricity, they run through 2.1 megawatts 
a year.

The engine maker ended up replacing 
the eddy-current dynamometer of two 
test stands with an induction motor and 
a four-quadrant VFD. The motor pro-
duces torque to load the engine, but it is 
always being back-driven by the engine. 
This back-driving causes the motor to 
act as a generator, providing excess 
energy back to the VFD. The VFD, with 
its “active front end”, provides regenera-

tion capability to recover the energy previously wasted as heat 
and return it to the company’s own power grid.

Using a solution from Siemens, the two test stands should 
save about $150,000 a year in utility costs, a payback of less 
than four years based upon energy savings alone. The payback 
is even better once one accounts for the eliminated cost of 
maintenance for eddy-current clutches and the reduced cost of 
cooling the water used to dissipate heat generated by the old 
eddy-current clutches.

Given economies of scale in converting the rest of the test 
stands, the recovered energy will make the engine manufac-
turer more energy self-sufficient. And the energy cost-savings 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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would add up to an additional $2.1 million a year. The company 
would also prevent about 15 metric tons in CO2 emissions each 
year.

Reducing motor costs
While VFDs are a vital component in a system’s energy con-
sumption, the efficiency of the motor proportionally affects 
the efficiency of the entire system. A fan is only as efficient as 
the components powering it – and motors are a key part of all 
fans, compressors, and pumps. The design of the machine itself 
does provide some savings, but they are in direct relation to 
the energy efficiency of the motor, which ends up being a big 
source of savings.

Understanding the motor and being smart about how a manu-
facturer integrates that into the control scheme ends up being 
important to energy efficiency. Electric motor systems account 
for nearly 70 percent of the entire U.S. manufacturing sector’s 
electricity usage, according to the U.S. Department of Energy 
(DOE).

In an assessment of industrial motor systems, the DoE found 
about 40 percent of the companies it surveyed had made no 
improvements in fan or pump systems and 52 percent had not 
added any kind of controls to more efficiently power variable 
loads.

Case history
NYCO Minerals, Inc. annually mines and processes 100,000 
tons of wollastonite, a form of calcium silicate. Energy costs 
at the Willsboro, NY mine doubled over the past few years. 
Management had to keep its focus on the bottom line as 
mineral processing plants tend to be energy intensive because 
they use hundreds of electric motors for milling, classification, 
purification, treatment and transport.

How they were able to add to the bottom line was simple: Get 
the most cost effective and energy efficient motor on the mar-
ket. They ended up replacing motors with Siemens’ new NEMA 
Premium® Plus models, which have die-cast copper rotors that 
make them one or two efficiency bands percent more efficient 
than current NEMA Premium motors.

The initial replacement order was $80,000 and with all the
energy savings, mining management expects the motors will
pay for themselves in two to three years, some faster.

A NEMA Premium Plus motor fitted with a copper rotor offers 
solid economics. With a price of about $550 for this motor, the 
annual savings, compared with an average EPAct motor are $48 
per year, leading to a payback of 0.98 years.

Process knowledge a cost benefit
Knowing the process and capabilities of installed machines and 
components remains vital to improving true energy efficiency.

Properly calculating the size of a motor needed to operate an 
application will end up saving energy and dropping costs. In 
one example, if a manufacturer has a conveyor with a 5-hp 
motor that breaks frequently, the tendency is to replace it with 
a larger horsepower motor because the 5-hp broke and the 
larger will be stronger. However, most manufacturers don’t 
realize the larger motor will use more energy than the conveyer 
needs, and lower the conveyor’s efficiency. 

The manufacturer needs to do an analysis of the conveyer 
before replacing that motor, and in the end, they may find a 
smaller motor would work just fine. Motors have an operation-
al sweet spot in their torque curve where they operate most ef-
ficiently. This might be as low as 75 percent of full load in some 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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cases. If a user runs the motor at less than this sweet spot or 
has too much load for the motor, it still takes every bit as much 
current just to turn the motor, even when it’s unloaded. That 
results in wasted energy. Sizing the motor properly will result in 
maximum energy efficiency.

Mechanical efficiency
Motors and drives garner most attention optimizing a system 
for energy efficiency, but the system’s mechanical components 
also play an important role in squeezing the most performance 
out of each kilowatt of energy. Couplings and gearboxes fall 
into that category. 

Knowing the right-sized and most efficient motor will improve 
system efficiency from the motor-only point of view. However, 
manufacturers can apply the wrong couplings to an application 
and unintentionally undo any savings.

When that happens, it not only affects efficiency, it also affects 
wear and everything else on the other parts of the system. The 
coupling transmits the power that is present, but if the wrong 
coupling is in place, it creates problems along the drive system. 
It can create extra forces that wear out bearings on motors 
and gearboxes, resulting in downtime and higher maintenance 
costs. That is why it’s critical manufacturers make the proper 
coupling selection. 

There have even been cases where manufacturers felt they 
needed a new motor because of an exceptionally noisy opera-
tion. However, after changing to the proper coupling, the noise 
problem was eliminated at a fraction of the cost of a new mo-
tor. 

A gearbox is also a mechanical system, and it definitely has an 
efficiency that either saves or costs manufacturers money. For 

example, worm gearboxes, which account for over half of the 
right-angle gearboxes in use today, typically have efficiencies 
of around 50 to 70 percent. This means that up to half of the 
motor power driving the gearbox is wasted. For a dramatic im-
provement in system efficiency, replace worm gearboxes with 
helical bevel gearboxes, which typically have efficiencies of 94 
to 97 percent. When you make this change, be sure to calculate 
the new motor power requirements. You will most likely be 
able to use a smaller motor. 

Conclusion
An energy efficient solution relies upon technology working 
well together to squeeze as much efficiency out of the system 
as possible, but it also needs people understanding their part in 
the process and what they need to do to ensure a finely-tuned 
system keeps running smoothly.

From the mechanical side of a solution to the electrical side, 
the bad news is energy costs will continue to rise. With demand 
for manufactured products rising that means energy consump-
tion will also increase. But production costs don’t necessarily 
have to follow. If a manufacturer taps into its knowledge base 
and makes sure all technology and people are on the same 
page, there is great potential to tap into enormous energy sav-
ings.

Energy is a major cost of any business, and the issue is those 
costs keep rising. If it isn’t already, electrical consumption will 
soon be one of the metrics on the control system right next to 
how much scrap there is, how much utilization time there is on 
a machine, and how many safe working days there have been.
Through strict efficiency in energy usage, the gains achieved, 
along with the productivity gains from late 1990s and early 
2000s, will mean manufacturers will be able to improve the 
bottom line.

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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Energy savings estimator
While costs continue to rise, energy is a controllable operating ex-
pense and users should manage those costs with the same exper-
tise and resources as part of their business. 

In addition, robust energy management processes, procedures, 
and practices are as effective at saving energy as a technology 
solution. 

One way to use technology is to give a snapshot view of how it is 
possible to become more energy efficient and to potentially save 
costs, is the use of the Energy Estimator. Siemens offers the free 
downloadable software tool that allows a user to calculate energy 
savings potential and to see how quickly it is possible to earn a 
return on investment.

In terms of motors, as a rule of thumb, if the manufacturer can 
get a payback in less than two years, then that will be an efficient 
investment. If the payback is between two and three years, that is 
acceptable, but not as readily. If it is over three years, the industry 
will not accept that as a good investment.

Based on a few key parameters, the tool calculates the potential 
savings for the application. By inputting the facilities’ information 
into the Energy Savings Estimator, a manufacturer will be able to 
identify opportunities for savings and evaluate alternative strate-
gies that can help increase efficiency and reduce waste.

There is another way of looking at it also. The industry standard 
for the lifespan of most motors is 15 years. So, if the manufacturer 
gets a payback in two years and the motor lasts 15 years, that is 13 
years the motor is running and the user is gaining money that goes 
directly to the bottom line. 

For more information and to find out how to improve energy 
efficiency go to the Energy Savings Estimator web site at 
http://www.usa.siemens.com/energysavingsestimator.

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
http://www.energysavingsestimator.com/
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Upgrades Important for Profitability
Rust Belt Plant Goes Green, Saves $1.3 Million

In 2007 Siemens completed a $35 million upgrade of its Nor-
wood, Ohio motor manufacturing facility. The upgrade included 
a renovated test facility that helped in-
crease annual motor capacity by 50%, 
ranging from 200 HP to 18,000 HP.

The Norwood plant was built in 1898 
and is one of the nation’s oldest 
continuously operating manufactur-
ing facilities. In 2008, plant engineers 
turned their attention to significant  
cost saving upgrades.

These upgrades included an expan-
sion to the existing 350,000 square 
foot plant, bringing the total square 
footage to 520,000. Included in the 
overall annual savings was a utilities 
infrastructure upgrade in that saved 
$202,000 and a testing department 
improvement that saved $288,000.

In total, the improvements are saving the Norwood facility 
$1,346,000 annually  in energy and have helped raise profits 
three-fold.

Reducing the carbon footprint and improving processes 
The upgrades have also reduced the plant’s carbon footprint 
by 12,200 tons annually. In August 2011, a pilot program was 
started to streamline the hourly shop workforce. Instead of 
traditional shifts, the workers were divided into three crews — 
A, B and C. The A and B crew works 10 hour days, four days a 
week, and C crew works three 12 hour days.

After some adjustments, in January 2012, the entire hourly 
workforce switched over to the new work schedule. Now, there 
are 85% of the people on the A and B crews who are driving 
20 percent less to and from work, and 15% of the people on 

C crew driving 40 percent less. This 
new arrange- ment has significantly  
reduced the  carbon  footprint at this 
location.

Also in 2012, the  plant  received the  
ISO 14001 certification for its recycling 
programs. The standard represents the 
core set of standards used to organ-
ize, design and implement effective 
Environmental Management Systems 
(EMS). To qualify, the facility estab-
lished its EMS objectives and pro-
cesses, implemented the processes, 
measured and monitored the results 
and continued to make improvements 
to the  EMS. The result  is a significant  
reduction in solid waste.

Solid waste reduction
Metal recycling                                                                    2,415 tons
Paper recycling                                                                      12.5 tons
Cardboard recycling                                                             21.5 tons
Organics (wood/pallets/crating)                                            10 tons
Glass/plastic/aluminum beverage containers                       4 tons 
Plastic recycling                                                                          2 tons
Cooking oil                                                                          750 gallons

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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Another process improvement leap was accomplished by 
optimizing the motor manufacturing process and reducing 
energy consumption started in 2007 after a team tracked the 
manufacturing path for a motor. The calculations showed the 
product traveled six miles from beginning to end. By adding a 
new building  and straightening out the  flow of the  product 
the distance has been shortened to 1.5 miles.

Test equipment replaced
All of the plant’s test equipment was replaced in 2008, some 
more than 50 years old, with state-of-the-art Siemens variable 
frequency drives and generators to increase test productivity 
and reliability. An antiquated water dyne tester used for load 
testing was replaced. Now, the new Siemens  SIMOVERT™ 

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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medium voltage variable frequency drives utilize an active front 
end that feeds surplus power back to the utility grid, producing 
savings.

Outdated voltage generators were replaced with low voltage 
and medium voltage  models  that  facilitate  specific tests  up 
to 6,900 volts. A 5,000 kVA generator was added to test the 
large 50 Hz motors up to 18,000 HP.

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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The improvements also included upgrading testing vibration 
and efficiency software to enable testers to start,  stop,  and 
load test motors remotely. This increased safety and productiv-
ity over the manual operation by 30%.

High efficiency HVAC, other  upgrades pay off
In 2009, another substantial annual energy savings was realized 
when the plant replaced its large boilers that heated the build- 
ings. The boilers were  replaced with high efficiency gas heaters 
and high efficiency air conditioners.

Additionally, by replacing an air compressor with a higher ef-
ficiency model  in 2011, $20,000 is being  saved.  Replacing the 
HVAC system in the customer center in 2012 cut costs another
$5,000 annually.

No longer does the central HVAC system run all the time. By 
placing the heating and cooling units only where needed, and 
using them only when necessary, and an additional $163,000 in 
annual savings has been achieved.

It was important to look for any cost savings available. For 
example, by replacing the  UV window  film in 2009, savings 
equaled more than $10,000 annually. When compared to other 
annual cost reductions, this may not seem much, but over 10 
years it will save $100,000.

Lighting lowers overhead
Throughout the  facility, costly and inefficient  plant  lighting  
was removed and replaced with low energy use T5 fluorescent 
lamps.

The first phase of the lighting  upgrade, concluded in 2008, 
has saved the plant approximately $300,000 in annual energy 
costs. The second phase of the lighting upgrade in 2010 saved

$117,000. The most current upgrade, begun and completed in 
2012, will more than pay for its investment of $65,000 by Octo-
ber 2012 with an annual energy savings of $78,000. Addition-
ally, the new lighting is brighter, helping improve quality.

Conclusion
As a leading industrial manufacturer, Siemens understands the 
pressures of optimizing manufacturing processes and reducing 
energy consumption. Like all manufacturers, Siemens has many 
investment choices to address these pressures. An analysis 
by Siemens  determined that  investments in energy efficient 
products and process improvements support their goals of 
reducing their carbon footprint, minimizing solid waste, and 
improving profitability.

Today, the Norwood Motor Manufacturing Facility is a show-
case for efficiency and environmental stewardship. The em-
ployees at the plant continue to look for other cost reductions 
and process improvements, including considering installing 
Siemens charging units for hybrid and electric vehicles in the 
parking lot.

http://www.industry.usa.siemens.com/drives/us/en/energy-efficiency/Pages/EnergyEfficiency.aspx
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