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LED fixtures lessen 
energy consumption and

improve productivity
by Nate Klieve and
Melissa Stephany

These are critical times
for the mining industry.
Pressures from govern-
ment, customers, and
other stakeholders con-
tinue to build to operate
more sustainably. In ad-
dition to these challenges
and growing regulations,
mining and mineral pro-
cessing companies are
looking for ways to re-
duce escalating energy
costs and consumption.
Mineral prices continue
to fall forcing mines to
operate more efficiently
in response to this com-
petitive environment.
Lighting is one of the fac-
tors that mines are eval-
uating as a way to meet
these rising demands.

Mining Regulations:
A growing trend 

worldwide
Environmental protec-

tion standards in the U.S.
are some of the most
stringent in the world
and often serve as models
for developing nations.
According to the South-
west Energy Efficiency
Project, energy repre-
sents more than 15 per-
cent of total production
costs in American min-
ing. Industry leaders are
beginning to realize the
available technologies to
better manage energy
consumption, costs, sup-
ply and pressures from
international and nation-
al regulations. The use of
advanced technologies,
including automation,
satellite communications,
smart sensors and robot-
ics have become more
common in mining. Com-
puters and microproces-
sors are responsible for
making machinery more
efficient and reliable.
With escalating taxation
and the increasing costs
and demands of labor,
mines are taking every
opportunity to remain
competitive.

According to a Depart-
ment of Energy Industrial
Technologies report enti-
tled “Mining Industry
Bandwidth Study,” the
U.S. mining industry
consumes approximately
1,246 trillion btu/year
(TBtu/yr). This band-
width analysis estimates
that investments in state
of the art equipment and

further research could re-
duce that amount to 579
TBtu/yr. That would be
more than a 50 percent
decrease in energy con-
sumption. Whatever the
motivators, a host of
companies are commit-
ting to this effort. 

LED fixtures and the
Mining Industry

Mining facilities rely
on products that are en-
gineered to perform
through extreme temper-
ature variations, high
precipitation, excessive

vibrations, and in haz-
ardous locations. This
equipment must perform
in abusive conditions
with absolutely no mar-
gin for error. LED light-
ing can meet these chal-
lenges while helping
mine sites improve their
bottom line. Energy effi-
cient lighting is a key
component in helping
mining companies re-
duce energy consump-
tion, virtually eliminate
maintenance and im-
prove worker safety.

LED technology is
emerging as a huge factor
in making mines more
sustainable. LEDs use
between 50 to 90 percent
less energy than tradi-
tional fixtures, which sig-
nificantly reduces costs
as well as carbon emis-
sion. LED lights also
bring the advantage of
durability. LEDs are solid

state devices containing
no moving parts and no
filaments or fragile glass
to break, thus eliminat-
ing the risk of damage
during transportation, in-
stallation and operation,
even in the toughest envi-
ronments. In addition, a
standard LED is rated for
50,000 hours. Based on
the length a fixture is il-
luminated per day, here
is what a 50,000 lifetime
translates into: 

Hours of Operation:  24
hours a day — 5.7 years;

18 hours per day — 7.6
years; 12 hours per day
— 11.4 years and 8 hours
per day — 17.1 years.

With the emergence of
LED technology, the
lighting industry has
been faced with a new
challenge — for the first
time, a light source ex-
ists that could potential-
ly outlive other compo-
nents of a fixture. This is
why it’s important that a
mine operator choose
wisely when upgrading
to LED. The lifetime of
all fixture components
— not just the LED chip
— must be considered.
Not all manufacturers
build fixtures around
the long life of the light
source, so all parts
should be analyzed to
avoid the risk of early
failure.

Another cost effective
feature of LEDs is that

they restrike instantly
following a power inter-
ruption. This valuable
feature reduces expensive
downtime for mine sites
that were subject to a
long wait time as their
lighting “warmed up.”

LEDs and light 
control

Light distribution is
controlled by strategic
placement of LEDs and
efficient use of optics to
illuminate a specific
point. Simply put, LEDs
put the light exactly

where you want it. Fur-
thermore, with the opti-
cal design of traditional
lighting fixtures, the area
directly below the fixture
is illuminated much bet-
ter than the outlying ar-
eas. In contrast, the di-
rectional characteristics
of LEDs allow for higher
uniformity in the entire
targeted area.

An additional advan-
tage that LED technology
offers is the reduction or
elimination of light pollu-
tion. Traditional light
sources project light 360
degrees around the fix-
ture and utilize reflectors
to control light, but LEDs
can bring this control to
another level. The beam
and light spill are con-
trolled using the direc-
tional capabilities of the
LED optics. This is espe-
cially important to some
mines that are highly reg-

ulated for their light pol-
lution due to the pres-
ence of observatories
near the sites.

LEDs and safety
Both surface and un-

derground mining have
inherent risks. These
risks are especially
present during mainte-
nance tasks — both rou-
tine and unscheduled.
Labor and time dedicat-
ed to maintenance ac-
counts for 25 to 35 per-
cent of a mine’s operat-
ing costs and is a major

expense of all opera-
tions. In general, neces-
sary maintenance tasks
are significantly reduced
when mines utilize LED
technology. When mines
don’t need to send their
employees into haz-
ardous conditions on
tall equipment to main-
tain light fixtures, they
are avoiding situations
that have been known to
claim lives.

It has been estimated
that 140 mining acci-
dents between 2002-
2006 involved a loss of
over 3668 person days.
Many of these may have
been avoided by using
LED lighting technolo-
gy. In hazardous condi-
tions like those prevail-
ing in mines or oil rigs,
LED lights can help im-
prove the visual per-
formance of workers al-
lowing them to better

detect potential haz-
ards. Estimates by re-
searchers at National
Institute for Occupa-
tional Safety and Health
suggest that the use of
LED lights in the Amer-
ican mining sector
could reduce the risk of
accidents during these
dangerous maintenance
tasks.

Change is upon us
The ever increasing en-

vironmental regulations,
along with the need to
lessen costs and in-
crease productivity are
placing tremendous
pressure on mining oper-
ators. LED lighting can
offer the solution to
many challenges that
they face. The introduc-
tion of new technology,
process improvements,
and operational changes
can significantly improve
a mine’s financial per-
formance.

LED Fixtures Help
Mines:

• Virtually eliminate
lighting maintenance;

• Reduce energy costs;
• Lessen carbon foot-

print; and
• Improve safety
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A privately held com-
pany founded in 1892,
Phoenix Products Com-
pany serves mining,
port and marine indus-
tries that all require
unique solutions to
equipment lighting.
Over 120 years later,
they continue to be a
leading lighting manu-
facturer of high quality,
durable products that
are built to withstand
even the harshest of
conditions. For more in-
formation on Phoenix
Products Company,
please visit their web-
site at www.phoenix-
products.com.

Meeting Mining Challenges

300W Floodlights (Phoenix Products - ModCom® Hi fixtures) on a shovel on an iron ore mine in North America.




