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uying power units rather than

batteries makes more sense

and significantly improves cash

flow. Batteries are the heart of
a back-up power system and with ever-
increasing complex energy issues that
confront the United States; the demands
for more efficient energy sources and
management are now paramount. The
ability for any business to manage their
critical power and environmental sup-
port systems is based on having com-
prehensive and reliable service level
agreements in place that will bridge
service gaps, exceed expectations and
reduce costs through improved sys-
tem availability and consolidated service
agreements.  Being able to address
all of your mission critical foundation
equipment, including computer room
air conditioning (CRAC), UPS systems,
batteries, power distribution, genera-
tors, fire protection, leak detection and
building management systems is at the
While
the rest of the system will require little

forefront of efficient operations.

maintenance, batteries require con-
stant monitoring and regular mainte-

By Larry Dyer

nance. It is said that “few batteries die
— most are killed” by neglect and poor
maintenance.

With purchasing and accounting
departments scrambling around to
meet fiscal year budgets, the concept
of energy/power leasing is looking more
and more attractive. And with sporadic
battery failure and ad hoc replacements
costs gnawing at a company’s bottom
line profit picture, the old way is now
making way for a new way. Using a pow-
erful principle of taking sporadic costs
and turning them into line item expen-
ditures via energy/power leasing can
save a bundle for a company. Leasing
power allows the company to treat cost
in the same category as utilities, rent
and insurance. Moreover, it will greatly
alleviate the tension between purchasing
and engineering departments that must
constantly reconcile expenditures of the
company. Many years ago, the wisest
man, Solomon, said, “For as he thinketh
in his heart so, is he.” And for the bat-
tery industry family, no words could be
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more appropriate. Shackled by archaic
thinking, the industry has struggled with
productivity and profitability for years.
“Changing your way of thinking is the
key to it all,” says Ed Parker, the architect
for this new way of thinking. He is a long
time battery professional and represen-
tative of OEL Worldwide Industries, a
Colorado company that has been in
telecommunications since the days of
Western Electric.  “There are three sim-
ple rules for manufacturers, end-users,
and suppliers to apply,” says Parker.

Instead of buying bat-
teries, start buying power units and
watch your cash flow become river of
profitability. Our utility and telephone col-
leagues have been doing this for years
with great success.
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Batteries are currently sold world-
wide in the following manner. The engi-
neering and maintenance departments
order batteries on an as-needed basis.
Because batteries are installed at differ-
ent times they fail at different times and
this creates power efficiency problems.
The engineering department submits a
purchase request for batteries on the
same “as-needed basis.” With very little
on hand battery inventory allowed, the
engineering department seems to be at
odds with the purchasing department on
aregular basis. The battery requests can
be substantial and it may not come at a
good time for the accounting depart-
ment because of where they are in
their fiscal year. As a result, the two
departments can be out of step when
it comes to these large purchases. The
engineering department feels the heat
when they can't keep the system opera-
tional and the accounting department is
also under pressure from a bookkeep-
ing standpoint. The end result is poor
and inefficient and restricts the provider
from serving their customers. Another
large problem faced by providers is an
inability to gauge the performance of
the batteries used in the UPS system.
Because batteries are installed at differ-
ent times with different manufacturers
with different warranties and guarantees,
it is difficult for the engineering depart-
ment to know just how well the battery
performed in each situation. The battery
business has been built on warranties,
guarantees and promises that seem
almost impossible to keep track of.

A provider will sign an agreement
with the battery company for a fixed
period of time. The contracts can be set
for three to five years and are binding
power lease agreements. The battery
manufacturer performs a power require-
ment study, which will identify the overall
needs of the client. Based on the geo-

graphic location, the battery manufac-
turer will then evaluate the projected life
of the batteries and divide the purchase
price by the projected life. The battery
company will then present a contract to
the client and will provide fresh batteries
for installation throughout the customer’s
system. This contract can include main-
tenance guidelines for the batteries and
could also include an option that would
include an actual battery maintenance
program. This contract will allow the
engineering department to have a com-
plete system of batteries, all installed
at the same time, and the accounting
department will have a steady fixed
overhead payment to make on a month-
ly basis. If the batteries perform to, or
exceed their projected life, the battery
manufacturer makes their money. If a
battery fails at any time during the power
contract, the engineering department
simply orders a replacement battery at
no additional cost. Every member of the
battery industry family: manufacturers,
end-users and suppliers wins when you
learn to think this way. Now you can take
charge and simplify things for you and
your customers. The leasing system is
ideal for Verizon, AT&T, and SBC Central
Offices, MXU, and remote DLC’s.

Think how it simplifies supply expendi-

tures for your client by taking sporadic
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costs and turning them into line item
expenditures. Leasing now takes bat-
tery costs to the same category as utili-
ties, rent and insurance.

All battery manufactur-
ers are able to provide the best sales
price because of the quantity of batter-
ies sold at one time. Andthe battery
recycling of large groups of batteries
is a revenue generator for the distributor
and the client.

1. The battery cabling connections
should be kept clean and tight at all
times, and inspected at least annu-
ally. Anti-corrosion chemicals can
be used to keep them clean and fit;
petroleum jelly works well.

2. All new batteries should be fully
charged prior to use. New batteries
need to be gently cycled several
times before reaching full capacity
(20 to 50 cycles, depending on what
kind of batteries you have). Like a
new car, do not work them too hard
during this “breaking-in” period.

3. Always wear protective goggles and
gloves — and old clothes — when
maintaining your batteries. It's not
a bad idea to cover all the batter-
ies with canvas or an old blanket,
save for the battery you're servicing.




Adropped wrench could change your
perspective REALLY quickly!

Use only distilled water to replen-
ish batteries. Add distilled water
AFTER charging; the plates should
be covered by approximately 1/8” of
acid. Check levels after charging.

The acid level

*some batteries can be
regularly taken to an even greater depth of
discharge without damaging the plates

should be 1/4” below the bottom of
the fill well in the cell cover.

Batteries should never be discharged
below 80 percent* of their rated
capacity. Shallow cycling of your
deep cycle batteries will promote
battery longevity. The maintenance
requirements of older batteries
change. This means longer charg-
ing times, and probably higher
Older
need more

finishing amperage.
= batteries  will

-~ P water, and their capacity will

decline.

6. The
eratures for batteries are 55-

ideal temp-
80°F. Take extra precautionary
measures above 100°F.  And,
avoid charging at temperatures
above 120°F. In below freezing
temps it will take more power to
charge your batteries, as cold
batteries have a greater self-

discharge rate. Liquid lead-acid

7.

cells should be protected from
freezing. At high temps gassing
is excessive and you may have to
add more distilled water to maintain
your cells. Batteries basically like
the same temperatures that we do.

Too hot or too cold is hard on them!

All deep cycle batteries (excepting
gel cells or certain glass mat
technologies) should be equalized on
a regular basis. This is a “controlled
overcharging” which removes
sulfates off of the plates and mixes
it back with the electrolyte.
keep individual cells in balance. A
battery bank should be equalized

at least every three months; certain

It helps

electronic regulators automatically
equalize your batteries every two to
four weeks. Some manufacturers
feel that heavily used batteries
should be equalized once a week to
once a month. Equalizing produces

gassing — which consumes water;



10.

add distilled water as needed
after equalizing.

Where multiple batteries are in
series, parallel, or series/parallel,
do not mix batteries differing in
age, size or usage level. If you
add new batteries to old, expect
them to perform at the capacity of
your poorest or oldest cells. When
purchasing batteries, plan on their
longevity, and upgrade as needed at
the end of their expected life span. If
you add new batteries to old, expect
them to perform at the capacity of
your poorest or oldest cells.

Do not equalize sealed or gel-type
batteries. Their upper voltage range
is around 13.8 to 13.9V. Higher
charging rates will shorten their
life span significantly — or just Kill
them quick.

Use a hydrometer — a tool to test the
specific gravity of each cell in your

battery — to give you an indication
of the quality of each cell and true
charge level. A good time to do
this is after equalization; a written
record is handy, to compare results
with previous equalizations and to
keep an eye on any cells that may
be a problem in the future. A weak
battery can cause premature failure
of companion batteries — or simply
pull the efficiency of your entire
system down. If you don’t check and

11.

maintain your

batteries, you will

never know  what
problem cells you may have. Don'’t
call your service person about a
problem without a basic check of

battery condition.

Match your voltage charger to the
size of your battery bank; you will
not be happy with the performance
of an undersized charger, and an
oversized charger can cause exces-
sive heat and gassing — and even
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a deadly explosion or other prob-

lems. With certain grid-tie applica-
tions, folks are using a minimal bat-
tery bank with a utility-tie sine wave
inverter. Make sure you are really
taking care of your batteries — they
are the buffer between your DC
charging sources and utility power.

12. Bring your lead acid batteries up
to full charge as soon as you can;
using them in a partially discharged
condition will compromise their lon-
gevity and reduce their capacity. If
you are using you batteries hard in a
home power system, they should be
brought up to a full state of charge at
least once to twice a week.

13. Inactivity can kill a lead acid battery.
If seasonal usage is mandated, try
the following:

* Completely charge the battery before
storing.

* Remove all electrical connections
from the battery.

» Store the battery in as cool a place
as possible — but not below 32°F.
The colder the temperatures, the
more the rate of self-discharge.

* When not in use, boost with a charge
every two months or so; or, buy a
small (10 W or less) solar module
(per battery) to “trickle charge” your
battery.

14. Batteries like the same temperature
range we do. Extreme temperatures
can negatively affect battery perfor-
mance and charging. Cold reduc-
es capacity and retards charging.

High tem-
peratures
increase
water
usage, gas-
sing, and
can result
in extreme-
ly  unsafe
conditions.
When a battery is charging, hydro-
gen and oxygen are being liberated.
These gases will burn — explosively!
Keep matches, cigarettes, fire and
sparks of all kinds away from a
charging battery. Sometimes bat-
teries are kept in the power shed
with a generator — make certain
one doesn'’t ignite the other. Proper
venting of both parties will prevent
problems.

15. Liquid acid batteries emit hydrogen
sulfide gas. They should be in a
vented, enclosed battery box. A
pipe or stack coming out of the
highest point of your battery box will
suffice; the taller the pipe, the greater
the “stack effect”. Passive venting
will work fine in a well-designed
box, as the hydrogen gas is lighter
than air and will naturally rise to the
highest point in the box. We have
some “generic” battery box designs
we can mail or fax you. Do not

place any electronics directly into

the battery box, as the fumes are
corrosive.

16. Exercise extreme caution around
batteries. Keep children, pets and
inexperienced users away from
them.

There is a fairly simple formula for
figuring how many of what kind of bat-
teries you need for your power require-
ments. Here is how it goes: first, you
need to know how many watt-hours per
day you need for your power system.
That is simply square one. Then, take
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that figure and multiply by 1.3 - the
fudge factor (as batteries and other
components aren’t 100 percent efficient)
to get your adjusted watt-hours needed
per day. Now that you know that, multi-
ply your adjusted watt-hours per day by
the number of days of battery storage
you'd like (we usually use at least a
minimum of three and as much as 14);
then take that number and multiply by
two (for 50 percent depth of discharge
— you never want to take your batteries
lower than that), then take that number
divided by your system voltage (prob-
ably 12, 24 or 48V) and that equals the
number of amp hours of storage you
need. So let's use a figure — say you
need 5000 watt hours per day; multiply
by 1.3 = 6500 “adjusted” watt-hours;
6500 X 4 (for four days of storage) =
26000 X 2 (for 50 percent depth of dis-
charge) = 52000; divided by 24 (system
voltage) = 2166 amp hours of
storage.



