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On Generators
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It is not surprising that at the
residential level, Y2K fears created
a surge of backup generator sales
in 1999. While residential
generator sales have decreased to a
trickle (according to a local Home
Depot), Nixon Power Services
reports that last year’s 300 percent
growth of sales has not subsided
among commercial customers this
year. They are seeing most
increased sales among smaller
generators: 20 kw, 30 kw, and 50
kw. Generators of these sizes are
generally intended for running
critical equipment, such as
lighting, process machinery, and
computer networks.

According to Nixon Power,
there are two primary drivers of
the increased sales:
1. Increased dependence on

computers and other sensitive,
“smart” electronics for keeping
businesses operating.

2. Anticipation of deregulation.
In a market where deregulation

is still an estimated four years away
due to low energy rates in
Kentucky, it is interesting to see
how various businesses

are anticipating its
effect upon
operations. In the
absence of certainty,
businesses are
seeking assurance
of having their own
source of redundant
power supply on-hand
– especially those
businesses that are
increasingly dependent
on computers and networks.

With such a growth of on-site
generation appearing evident, there
are a few rules of thumb that should
be kept in mind to ensure that the
added power is correctly connected to
a building’s electrical supply, and that
it does not endanger people or the
local electrical grid. With so many
people now directly controlling the
transfer of high-voltage power to on-
site power, an increase in
electrocution injuries or deaths is a
critical concern, and extreme caution
cannot be emphasized enough.
Selecting a Generator
1. Calculate “Constant Wattage”

Often before you even consult an
electrician about installing a
generator, you need to check prices
against your budget. To price a
generator, you need to know what
size of generator you are looking
for. To estimate size, begin by
deciding which equipment, lighting
panels, etc. you want connected to
the backup generator, and simply
add up the wattage of those
“loads.” If necessary, you also
might need to calculate “Start Up
Wattage,” depending on the

equipment to be connected to
the generator.

2. Calculate “Start Up Wattage”
Motor-driven equipment
typically requires up to three
times their Constant Wattage to
start, and also to periodically
cycle on and off. Select a
generator that exceeds the sum
of your total Start Up Wattage.
To meet optimal standards for
power quality and safety, assume
that all motor-driven loads will
be cycling on (starting up) at the
same time. In other words, don’t
just use the Start Up Wattage of
the largest motor in your
calculation. Add Start Up
Wattage of all motor-driven loads
to size a generator.

3. Select the appropriate Voltage
Rating
If your business’s critical
equipment requires only 120
volts, much like a residential
application, a generator rated for
120 volts, or one that is rated for
a combination of 120 and 240,
may suffice. More likely,
commercial applications require

Tim Allen, of TV’s Home Improvement, made “more power!” a
household phrase. There are larger market forces, however—even more
inf luential than television—responsible for recent growth of
generator sales among businesses.
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generators rated for 240 volts.
Again, it depends on the voltage
required by the equipment that will
be connected to the generator.

Connecting a Generator
1. Use an Expert for Installation

and Training
Have a certified and fully insured
electrician handle the installation
of a generator, even if it’s a small
portable or temporary device. The
electrician will ensure that the
installation meets safety codes,
coordinate communications with
the electricity supplier, and obtain
the permit needed to operate the
generator. When the installation is
complete, be sure to schedule a
training session with the electrician
so that anyone who needs to
operate the generator is properly
trained to run it without risk of
injury or death.

2. Prevent Backfeed
If a generator is improperly sized,
installed or operated, it can send
power back into the utility’s
electrical lines. This is called
backfeed. Backfeed can seriously
injure or kill repair crews or people
in neighboring buildings. Use one
of the following hook-up techniques
to avoid backfeed:
• Use a Transfer Switch

Your electrician will install this
for you. A transfer switch
disconnects the utility electrical
lines from your electrical panel,
and instantly connects your
panel to the generator. Let your
electrician know how “seamless”
you need this transfer to be (i.e.,
to avoid surges to sensitive
electronics), so that he or she can
select the appropriate switch.
There are a multitude of options
from which to choose, including
manual switches and automatic
switches that use batteries to
ensure that there is virtually no
power loss during the switch (a
serious issue among e-commerce
businesses that cannot endure a
moment of downtime).

• Use a Direct Hookup
Do not connect the generator to
your electrical panel. Plug your
equipment (“critical connected
loads”) directly into the
generator. This is not the
solution when you need a
seamless/instantaneous switch

from main power to backup
power. To perform this
manual transfer, shut off your
primary power supply at the
breaker box before you start
up the generator...so that
there is no danger of
excessive power on your
electrical system when the
main power returns to the
building.

Operating a Generator
1. Required reading/training.

Don’t allow anyone to operate
the generator/transfer switch
who has not received training
and read the operating manual.

2. Ventilation is critical.
Carbon monoxide emitted by
generators can kill. Never
operate generators in enclosed
buildings. Place them in dry,
outdoor locations (i.e., in an
open-sided shed).

3. Handle fuel carefully.
Because the heat of a generator can
ignite fuel, never fuel a generator
while it is running. Therefore, be
sure that the generator is well
fueled when it is not currently
needed.

4. Think about water.
Water is a frequent cause of serious
electrical injuries because people
generally are not aware that
puddles and wet clothes are
conductors of electricity. Be sure
that your hands are dry, and that
you are standing on dry ground
when operating a generator.

5. Protect your equipment.
If you select a manual transfer
generation system, switch off the
power to all equipment that is
connected to the generator (even
though, or if, you are using the
generator because the main power
is off). Once you have started your
generator, then turn your
connected equipment on, one at a
time, to ensure that your system is
not overloaded.

6. Use a correct extension cord.
This should be included in your
electrician’s recommendations/
purchases. Use only a UL-listed
extension cord of the proper size
(wire gauge), for the electrical loads
that will be plugged into it.

7. Use extreme caution when
switching back to utility power.
This should be emphasized in your

training, as one’s guard tends to be
down once the need for backup
power has passed. However, this is
the juncture at which deadly
backfeed can be most common.
Depending on whether or not your
transfer switch seamlessly transfers
energy supply back to the power
lines, you may or may not need to
turn off your connected
equipment.

How to Calculate Wattage
If your appliances or equipment

are not labeled with their wattage,
check their operating manuals or call
the manufacturer. If you only have
amps and volts listed, you can
calculate the Constant Wattage simply
by multiplying the two.
Amps × Volts = Estimated Constant
Wattage

If a Power Factor (usually
expressed as “volt amps” or “VA”) is
also listed for the equipment
(common among motor-driven loads
which can backfeed power into the
electrical system), include this Power
Factor value in your calculation.
Amps × Volts × Power Factor =
Estimated Constant Wattage

If you do know the Power Factor,
and include it in your calculation, you
do not need to multiply Constant
Wattage times three (as stated
previously to estimate Start-Up
Wattage).
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Power Talk

Infrared Diagnostics
Engineers at thousands of

industrial plants, commercial
facilities, and hospitals throughout
the country now use infrared
thermography as a diagnostic tool for
their preventive maintenance
programs. It has been shown that
thermographic inspections on a
regular basis can reduce downtime,
save equipment, money and most
importantly, can save lives.

Infrared cameras depict
temperatures, either in full-color or
black-and-white images, of electrical
equipment, building structures,
rooftops, mechanical equipment, etc.
The value is that these images can
show that equipment may be running
hot which could mean it is near
breakdown or that it is simply
inefficient. The images can also show
that parts of ceilings, walls or roofs
are cold which could mean they are in
danger of leaking or are poorly
insulated.  The technology, therefore,
is primarily used as an indicator of
opportunities to improve energy

efficiency and maximize useful life of
mechanical equipment.
Direct Benefits of Infrared
Diagnostics
• It is an effective preventive

maintenance tool, because most
electrical anomolies produce heat
and sometimes cannot be detected
by human eyes.

• Through regular inspections,
trouble spots can be found before
they  become major problems.

• Allows for scheduling corrective
action without having unscheduled
down time.
The power does not have to be

shut down to perform the inspection.

Fatal Current
Strange as it may seem, most fatal

electric shocks happen to people who
should know better. Here are some
electro-medical facts that should make
you think twice before taking that
next chance.

It’s The Current That Kills
Offhand, it would seem that a

shock of 10,000 volts would be more
deadly than 100 volts. But this is not
so! Individuals have been electrocuted
by appliances using currents of 110
volts and by electrical apparatus using
as little as 42 volts direct current.
The real measure of shock’s intensity
lies in the amount of current
(amperes) forced though the body,
and not the voltage. Any electrical
device used on a 110-volt circuit can,
under certain conditions, transmit a
fatal current.

While any amount of current over
10 milliamps (0.01 amp) is capable of
producing painful to severe shock,
currents between 100 and 200
mA(0.1 to 0.2 amp) are lethal.
Currents above 200 milliamps (0.2
amp), while producing severe burns
and unconsciousness, do not usually
cause death if the victim is given
immediate attention. Resuscitation,
consisting of artificial respiration, will
usually revive the victim.

From a practical viewpoint, after
a person is knocked out by an
electrical shock, it is impossible to tell
how much current has passed through
the vital organs of his body. Artificial
respiration must be applied
immediately if breathing has stopped.

Physiological Effects
The chart shows the physiological

effects of various current densities.
Note that voltage is not a
consideration. Although it takes
voltage to make current flow, the
amount of shock current will vary,
depending on the body resistance and
the resistance at the points of
contact.

Shock is relatively more severe as
the current rises. At values as low as
20 milliamps, breathing becomes
labored, finally ceasing completely
even at values below 75 milliamps.

As the current approaches 100

milliamps, ventricular fibrillation of
the heart occurs—an uncoordinated
twitching of the walls of the heart’s
ventricles. Above 200 milliamps, the
muscular contractions are so severe

that the heart is forcibly clamped
during the shock. This clamping
protects the heart from going into
ventricular fibrillation, and the
victim’s chances for survival are good.

This thermographic photo shows that heat is
either trapped or escaping at the roof line of this
greenhouse.
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