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TUTORIAL ' MOTORS & DRIVES

Impro

EFFICIENCY

ning is an energy-intensive
dustey that drives massive
production, consuming an abun-
dance of electricity, In 1997, accord
ing to the Department of Energy, the
mining industry spent 52 billion on
ity. In 2002, the mining indus
3 $3.2 billion on energy, or
21% of its total supplies, according
1o the LS, Dep ent of Commerce.
Adopting energy-e[ficient technologies
offers the oppartunity to cut costs and
improve productivity, while reducing
emissions that cause climate change.

BY CHRISTINE TOLEDO |

motor: friction loss, windage loss, sound
loss, copper loss and iron loss. The first
three (friction, windage and sound) are
mechanical losses: they are fairly con-
stant. and generally represent a small
Fraction of the twtal wasted or lost power.

Copper loss is basically the energy lost
1o heat in the windings and iz a lunction
ol the load. Tron boss i the energy lost due
Lo edidy currents and hysteresis effects in
the magnetic iron cores of the stator and
rotor, and is a function of the voltage at
the mator lerminal is independent of
the load. A motor operates most efficient-

proving moter efliciency on
mining equipment can provide a sig-
nificant amount of encrgy savings to
help meet the industry’s energy-reduc-
tion goals, Energy-elTicient technolo
wies for electric motors are a practic:
solution for variable load equipment
such as crushers and grinders.

Before implementing energy-elli-
cienl motor technologies, i -
tant to understand the principles of
electric motor elliclency in order o
determine the best solutions for cer-
tain types of equipment

WHAT MAKES A MOTOR
INEFFICIENT?

There are essentially five contributors
to power losses in an AC induction

Iy whien e irom loss and the copper loss
are equal, which oocurs when the motor
s driving ~75% to 90% of the Tl raed
load. As the load increases, copper loss

dominates. When the load i very low,

VIng
()

UNDERSTANDING

ELECTRIC MOTORS
IS THE KEY
TO CUTTING
ENERGY COSTS

operate consistently at less than 40%
of full load.

The key to saving energy on electric
motors is o i ment energy man-
agement practices or apply energy-
efficient technologies, *., the cheapest
and most available source of new
energy is the energy we waste, That's
why the DOE is always looking for
ways Lo promote energy savings,” savs
Samuel Bodman, Energy Secretary at
the U5, Department of Enengy.

WHAT ARE THE BENEFITS
OF ENERGY?

iron loss d which
most of the encrgy loss.

Eleciric motors play a significant
role in energy problems. They arce
the true workhorses of industrial
and commercial facilities, consum
cuarter of all electriciyy
he United States and
more than 60% of all electricity used
dustrial faciliti fon’;
most energy-intensiv
manufacluring sector. A recent U8
Department of Energy study deter-
mined that 44% of industrial motors
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® Cut Electrical Costs
In 2005, the nation’s energy bill wotaled
£296 billion. According to the US,
¥ f Enerzy, a bypical industrial
facility iz savings of 15% in mob
systems by reducing electrical costs
Investing in energy-¢Mici tech-
nologies will help bring electricity costs
down and will reduce the number of
new power plants needed. Companies
affected by rising electricity costs
would see an increase in their bottom
line as energy efficiency improves.
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® Receive Utility Rebates

Many utilities offer rebates to cus
ers on energy-ellicient technolo-
d equipment installed in their
Facilities. Utility rebat

and incentive

programs are designed 1o [aeilitate the
implementation of energy-efMicient
improvements. This encourages elec

tricity customers o use siergysaving
technologies to cut usage, which helps
lower the demand for electricity and
reduces the number of new power
plants needed.

@ Reduce Carbon Emissions

house gases and climas
need to take responsibility and realize
thiat carbson dioxide emissions are pol
ind cansing
ming. When we use Jess

ge, we

luting our environmen
global wa
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energy, the result is less pollution.
Reducing carbon emissions through
the use of energy-efficient technolo
gies can have a substantial impact on
aur environmental challen,

INCREASING THE
EFFICIENCY OF A MOTOR
What 1 from the above?
Firsl. quite a few motors oul in the feld
are aperating well below optimuen eff

ciency, wasting a considerable amount
ol energy in the process, Second, there

are a number of valid reasons for
reducing the amount of energy con-
sumption, and reducing wasted energy

is hasically the “low-hanging fruit”.
The efliciency of a motor is simply
the ratio of the power ot (useful work
performed) to the power in (electrical
power delivered (o the molor lermi-
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nals). Thu:
the efficiency of a motor is to reduce
the losses or use more of the input
power to do useful work.

There number of ways, includ-
ing both changes in mals nd
sures, o reduce mechani
s in a motor. Reducing copper
b aichieved by using larger
ars |quile expensive] or by
switching to a higher mains v
This usually iz not feasible since
voliage level is primarily fixed by the
location. Reducing iron core lo
accomplished by using different muateri
als and construction techniques. Taken
together, all these measures will reduce
energy loss, Whether they are cost effec
tive is open to debate,

Ha . a5 noted above, eMicien
ey can be improved by ensuring that

the only way to increase

Is
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more inpul power is used 1o do real
work. Again, 1 motor operale
efficiently when the load is ~
90¥% o its rated load. There are a num:
Beer of ways to accomplish this

The Power Switch: There is no
better way to conserve energy than
o simply ghut off an idling motor

e

However, this is not alv an option.

Right-Sizing the Motor: If the driv
en load is Bibrly constant, one can sim:
ply install & motor th matched to
that load, In fact, the 1S, D
of Energy recomn
oversized motors with smaller motors
sized for the load. However, in many

artment

s replacing

615-230- ?i[‘ﬂ
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ble. because
the motor is sized o accommodate a
much larger peak load, however infre
quently that load eceurs. Jaw crush
ers are a perfect example “of this: the
motor is sized 1o accommaodate the

CaEes,

maximum throughput, which does not
ooeur 100% of the time.

Variable t’-eqneney Drives: In cer-
tain appl particularly when it is
degirable to change motor speed, VFDs
energy. They are commonly
used wheere speed control ks essential 1o

AN sV

Jroce ml enery
ondary; however, in applications where
the motor can run at slower speeds, sig-
nificant energy savings can be realized.

VFDs do have some drawbacks.
They generally require more expensive,

inverter-duty-rated motors (or addi
| equipment) to ensure that the
moor can ate properky and
al n-lun-nls.]uw\(bz The standard NEMA
Diesign B motors that ane mast commaon
are not designed 1o operate at anything
other than the standard supply frequen-
cies of 50 or 60 He; in addition, extend
wd operation at lower speeds can cause
the motors to overheat Fairly rapidly

Many of the least expensive VFDs
may require additional fltering (the
m they are inexpensive). In addi
tion, changing the speed of a process
muy require additional hardware and
software and 4 more comple ntrol
algorithm in order to ensure the sys
tem will run safiely

Valtage Motor Controllers:

Reduced vollage motor controllers
constantly monitor the ph.
reduce voltage at the mator terminals 1o
compensate. By reducing voltage, they
reduce the current, particularly the mag:
netizing current thal contributes most o
losses in a lightly loaded electric motor.

Mator efliciency controllers, a new
version of this concepl, match the
horsepower of the motor to the load
on a real-tme consuming only
the energy required to run the motor
most efficiently at any given moment,
while still producing the required
torque to run the load,

thon

e
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CASE STUDY OF JAW CRUSHER
USING A MOTOR CONTROLLER
Ina recent case study. a motor efficiency controller
wies bested on a jaw crusher with a 300dp motor
in an aggregates plant. The average tons per hour
from the total test period was 54 1.44 and operated

Fiwas o b Savdngs with .Wm'ﬂlm on an g ge of 12,5 hours each day. The motor
50,00 = L efficiency controller showed a 25.4 1% average sav-
]rln o 00 ings. Calculations based on test data showed that
20000 the motor efficiency controller would save $1.28
.'-I m M 500 per hour jor $0.00255 per ton), Hypothetically, if
1 r‘ ] - 3 the plant were to run 15 hours per day, five days
400 - er wisek, it would average an annual savings of
3 390.71 and eliminate 40 tons of 002 from
0% Bering released into the atmosphere. =
200
5000 d
100 Christion Toleda |5 marketing communications man-
inger for Power Eficiency Corp., Las Vegas. The company
0.00 % P15 t1r 20 T e gl has developed a technology platform, called E-Save

Technalogy, which is desigaed to improve the efficiency
of electric motors. For mote isformation, comtact her at
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