The Battery Tender Plus
“High Efficiency” Charger

IN OCTOBER OF 2012, Deltran Corporation
announced that a new “High Efficiency” version of
its popular 1.25 amp Battery Tender Plus charger
meets energy efficiency standards that the State
of California now requires for all battery chargers
manufactured after January of 2013. As shown in
the accompanying figures, the new charger (Part
Number 022-0185G-DL-WH) looks completely
different. The previous version of the Battery
Tender Plus (Part Number 021-0128) is still avail-
able, but the Deltran website now shows that it is
‘not for sale in California.”

For many years, the older version of the 1.25
amp Battery Tender Plus has been a popular char-
ger for 12-volt motorcycle batteries. It offers the
three charging stages or modes necessary for proper
motorcycle battery maintenance: (1) a constant 1.25
amp “bulk charge” mode for rapid recharging of bat-
teries that have been discharged more than 20%, (2)
a constant 14+ volt “absorption” or “topping” mode
during which full charge is achieved by reducing
the charging current as the battery approaches full
charge, and (3) a 13+ volt “float” mode during which
the battery can be kept at full charge indefinitely
without being overcharged.

The original Battery Tender Plus has
been re-labeled and sold by BMW, Har-
ley-Davidson, Drag Specialties, and Parts
Unlimited. To see how the new High
Efficiency version of the charger compares
with these older versions, I purchased a L
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PRECAUCION

Efficiency Testing

Almost all automotive battery chargers,
including motorcycle battery chargers, are
defined as “Small Battery Chargers” under
the California regulations. The definition
of “small” is an electrical input of 2,000

New, “high efficiency” Battery Tender Plus
(top) and older model (right).
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watts (16.7 amps at 120 volts) or less.
There are two separate standards that
apply to each charger:
1. Maximum 24-Hour Charge and
Maintenance Energy
2. Maximum Maintenance Mode
Power and No Battery Mode Power

The maximum allowable watt-hours
(Wh) that can be consumed in 24 hours
depends on the capacity of the battery.
There are three separate formulas for cal-
culating the maximum 24-hour energy
consumption for the battery size range
that the Battery Tender Plus models are
designed to cover (1.2 to 200 amp-hours,
which is 14.4 to 2,400 watt-hours). For
the smallest batteries in this range, the
charging efficiency (DC energy delivered
to the battery divided by AC energy con-
sumed) needs to be about 35%. For the
largest batteries, the required efficiency
increases to about 67%, but a charger too
small to fully charge the battery in 24
hours can meet the standard with lower
efficiency.

I measured the charging efficiency
of both the old and new Battery
Tender models at about 45%. Because
the regulations are poorly written, it
isn't completely clear how compliance
is determined for chargers that cover
a wide range of batteries, but both the
old and the new Battery Tender models
appear to comply with the 24-hour max-
imum energy requirement.

The second efficiency standard limits
the sum of the maintenance mode AC
power consumption and no battery
mode AC power (watts) to 1 plus 0.21%
of the battery capacity in watt-hours. In
other words, a battery rated at 12 amp-
hours (equal to 144 Wh) could have a
combined power consumption for the
maintenance (foat) mode and no bat-
tery connected mode of 1.3 watts (1 +
(0.0021x144)). Averaged across Dbat-
tery capacities ranging from 144 Wh
to 2,400 Wh, the maximum allowable
power consumption would be 3.5 watts.

Based on my measurements, the new
High Efficiency Battery Tender Plus
uses about 1.8 watts of AC power in the
float mode and 1.2 watts when not con-
nected to a battery. The sum of the two
readings is 3.0 watts, which complies
with the California standard. In contrast,
the older version of the Battery Tender
was drawing 8.4 watts of AC power
under both float mode and when not
connected to a battery. The combined

...the cost of
replacing the
old charger with
the new charger is
recovered in about
Six years.53

total is 16.8 watts, far more than the Cal-
ifornia standard. In float mode, the older
charger appeared to be using almost five
times more energy than the High Effi-
ciency model.

Economic Analysis

The table below summarizes my mea-
surements and puts them in perspective.
As shown in the first row of the table,
both the old and new chargers draw
about 0.3 amps of 120 volt AC power
when in the bulk charge mode, which
is 36 watts. In the float and battery dis-
connected modes, the old charger draws
8.4 watts (0.07 amps x 120 volts) and
the new model draws 1.8 watts in float
mode (0.015 amps x 120 volts) and 1.2
watts when disconnected from the bat-
tery (0.01 amps x 120 volts).

The fourth row of the table shows
the annual kilowatt-hours (kWh) of AC
energy use assuming 100% float mode
operation for 8,760 hours per year. (To
put these numbers in perspective, to pro-
duce 73.6 kWh of electricity from the
fossil fuel-fired power plant, oil, gas, or
coal with the energy content of about
5.5 gallons of gasoline would have to be
burned.) The cost of electricity use in the
next row of the table is based on $0.16
per kilowatt-hour, which is the average
rate for California. The national average
rate is only about $0.12 per kilowatt-
hour, but that includes the effect of sub~
sidized rates for low-income households.

Probably $0.16 is more representative of
the average rate being paid by house-
holds owning motorcycles.

The final row of the table shows the
annual cost savings for the new model if
a charger is left connected to a motor-
cycle all year. Ignoring the time value
of money, the cost of replacing the old
charger with the new charger is recov-
ered in about six years.

Other Differences

During my testing, I noticed some
other differences between the old and
new chargers. First, the older charger
delivers about 13.7 volts during the float
stage. The newer charger delivers about
13.2 volts. That may contribute to slightly
longer battery life with the new charger.

The other difference I noticed was
that the new High Efficiency charger
quickly detects when it has been con-
nected to a fully charged battery and
enters the float mode within a matter of
seconds. In contrast, the old charger goes
into the topping mode when connected
to a fully charged battery and doesnt go
into the float mode for up to 8 hours. I
tested two versions of the older design
and they both had this characteristic. For
long term storage, this characteristic may
not be important, but for a motorcycle
that is ridden frequently, the battery will
tend to be overcharged by the old char-
ger before it finally enters the float mode.

Summary

For the reasons described above, the
new High Efficiency version of the Bat-
tery Tender Plus is worth considering
as your next motorcycle battery charger.
'The cost of electricity to keep this char-
ger connected to a motorcycle every day
is a small price to pay given the longer
battery life you are likely to achieve and
your confidence in knowing that each
ride will begin with a fully-charged bat-
tery. =@=

Comparison on Power and Energy Consumption

0Old BMW/Battery
dgr Plus

New High-Efficiency
eder Plus

AC Power Consumption Bulk Charge Mode

36 watts

AC Power Consumption Float Mode

1.8 watts

AC Power Consumption Disconnected

1.2 watts

Annual AC Energy Use in Float Mode

15.8 kWh

Annual Electricity Cost @16¢/kWh

$2.53

Annual Cost Savings for H.E. Charger

$9.25
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