O N LY T H E B E S T W I L L D O … . .

Transformers for Low Voltage Lighting
• Provides Same Light Output to Multiple Loads
at Varying Distances
• Fully Load (No De-rating Required)
• Quiet (even when dimming)
• Equally Productive with 12 and 24 Volt Lighting
• Allows Full Range Dimming (0 –100% Light Output)
• Flexible & Resilient – Overcomes Most
Site Conditions
• Energy Efficient and Safe
• 25 Year Warranty Eliminates Maintenance Costs
• Recess Mount (Into an Insulated Wall) or
Surface Mount (wall or ceiling)
• Multiple Transformers/Single Enclosure (optional)
• Outdoor (Above Grade or Direct Burial) Available
• Constant Voltage Units Available
• Made in the USA
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What is low voltage lighting?
Lighting that operates at 30 volts or less, usually 12 or 24 volts, as
defined by Article 411 of the National Electric Code.

Why do you want to use low
voltage lighting?
Low voltage lighting is used because of its color, intensity, and
effects that other forms of lighting cannot duplicate. Low voltage
lamps produce a natural light that simulate daylight, utilize a small fixture size and/or aperture, reduce potential shock hazard, and
provide a long life (up to 10,000 hours) with the ability to dim.
Low Voltage is used because it is high quality and high performance,
but can not deliver on this expectation unless powered correctly.

Did you know low voltage
lighting relies on an engine?
Low voltage lighting typically operates at 12 or 24 volts and relies
on a device called a transformer to step the voltage down from line
voltage (typically 120 volts) to the required 12 or 24 volts. The
transformer is the engine that powers the lighting and is therefore
the most critical piece of the puzzle.
Would a Corvette still be a Corvette if it used the same engine as an
Escort? Of course not. The transformers supplied by lighting manufacturers are chosen because of lowest cost, NOT because of proper performance. Low Voltage is designed to represent high quality and high
performance, but will not deliver unless properly powered. To maximize
performance, 12-volt lighting should operate between 11.5–12.0 volts
and 24-volt lighting should run between 23.0–24.0 volts.

Estimated Maximum Wire Run Distances

How is SEMPER Fi different?
1 Boost tap
2 Five transformers in one
3 Powers 12 volt & 24 volt lighting
equally well
The heart of the SEMPER Fi Power
Supply is a REMOTE transformer that
can compensate for a variety of conditions that defeat other transformers. SEMPER Fi enables the installer
to adjust the voltage at the lighting
TWO different ways.
The first is a boost tap, located on
the primary side, that increases the
voltage produced off the secondary.
This single boost tap is designed to
compensate for voltage drop caused
by low line voltage, dimming, or the
use of a choke. Measure the voltage
at any outlet and you will probably
not see 120 volts. In many parts of
the country, it may be as low as 115
volts. This variable can negatively
impact the performance of the lighting when it is installed. A standard
transformer is designed to produce
about 11.5 volts IF 120 volts is
received, but will only produce 11.0
volts if 115 volts is received instead.
A boost tap on the primary is not enough to
compensate for every
variable out there. To
do that, SEMPER Fi provides FIVE separate voltages on the secondary
that can be tapped
simultaneously. Each
successive tap boosts
the voltage the lamp
receives. These taps
simplify the design and
installation. Refer to
the MAXIMUM DISTANCE
chart and verify you are
using the correct wire
AWG and that you are
not exceeding the maximum distance listed.
14 AWG rated for 15 amp max
12 AWG rated for 20 amp max
10 AWG limited to 25 amp max
8 AWG limited to 25 amp max

Since there are 5 taps to choose
from, the chart lists the distance
that can be run using the highest
tap. Any distance less than what
is listed can be accommodated
with the use of a lower tap.
When the wire is run from the
load back to the SEMPER Fi unit,
tag it (for identification purposes), pick a tap and then measure
the voltage at the lamp with a
true RMS volt meter after all of
the loads have been attached and
are running. To adjust the voltage at the lamp, simply move the
wire from one tap to another
(Make sure the power is turned
OFF). Every load can be wired
independently (and at a different
voltage if needed), which makes
it very simple to produce a perfect installation every time. No
two installations are alike, but
SEMPER Fi is equipped to adapt
to and overcome almost any
obstacle to produce consistent
results.
Standard and primary tapped
transformers cannot accurately
boost the voltage for both 12 volt
and 24 volt loads when utilizing
the same transformer design. A 1
volt boost to 12 volt lighting
ends up being a 2 volt boost to
24 volt lighting, which is severe
since 24 volt lighting has 1/2 the
voltage drop (and current drawn)
of a 12 volt load of the same
wattage. Therefore it is FOUR
times less accurate for 24 volt
loads. SEMPER Fi's FIVE taps are
incremental at about 0.5 volts,
which is equally useful for 12 and
24 volt lighting.

NEC Article 411 limits 12 volt runs to 300 watts and 24 volt
runs to 600 watts (25 amps)
If the load is twice the value listed above (150 vs. 75 watts),
divide the distance by Two.
If the load is four times the value listed above (300 vs. 75 watts),
divide the distance by Four.

The boost tap is designed to compensate for dimming, but can be used to lay longer wire runs instead
(see Chart B). N/A indicates that the wire AWG is not rated to handle that load. Optimum lighting performance is achieved by utilizing the appropriate tap. Charts provide the approximate maximum distance
of the load from the transformer to achieve optimal light output and performance.
How to use the Charts
1.) Determine the Load watts on the wire run back to the transformer (may not be the total load on the
transformer). How the lamps are wired determines this. 2.) Determine what AWG wire is being run from
the power supply to the load. Oversize when possible for better performance and energy savings.
3A.) If using a switch to control the power supply, use Chart “A”. 3B.) If using a Dimmer (with a
choke) to control the power supply, use Chart “C”.
Suggestion – Do not design to the maximum distances provided—allow for tolerances and field variations.
If the ACTUAL distance is close to the maximum distance listed in the charts at left, increase the size of
the wire AWG used. The ongoing savings in electricity may justify the one-time material cost.

How Voltage drop impacts
Performance

Impact of Voltage Drop on Light Output,
Electricity Usage, and Lamp Life

Voltage drop is the leading cause of poor performance by
Voltage at Lamp
Light Output
Watts Used
Life
low voltage lighting because low voltage draws high cur100%
(12.0v
or
24.0v)
100
%
100
%
100
%
rent. Voltage drop = Current (amperage) x Wire Resistance.
97.5% (11.7v or 23.4v)
93 %
97 %
125 %
Increase the current drawn and Voltage drop goes up. Use
95% (11.4v or 22.8v)
85 %
93 %
150 %
a smaller wire AWG and voltage drop goes up. Voltage drop
92.5%
(11.1v
or
22.2v)
78
%
89
%
225
%
must be reduced or compensated for, otherwise low voltage
90% (10.8v or 21.6v)
71 %
85 %
275 %
lighting won't operate properly and should not be used. A
85% (10.2v or 20.4v)
58 %
79 %
300 watt load at 120 volts draws 2.5 amps (120v x 2.5a =
80% (9.6v or 19.2v)
47 %
72 %
300W). A 300 watt load draws 25 amps at 12 volts (12v x
75% (9.0v or 18.0v)
36 %
64 %
25a = 300W). Charts provided by GE and Ushio show that at
12 volts, the lamp uses 100% of rated wattage and proLamps operated at too low of a voltage do not raise the temperature
duces 100% of rated light output. At 11 volts, the lamp
of the filament to optimum levels, which shortens life.
uses 88% of rated wattage and produces 75%of rated light
output. At 10 volts, the lamp uses almost 80% of rated
wattage but only generates 50% of rated light output. This is significant. At 10 volts you lose HALF of your rated light output, but end
up paying for 80% of the rated wattage. A lower light output DOES
NOT translate into a lower electric bill. It would be better to use a
lower wattage bulb at its rated voltage and reduce energy consumption for the same light output. An energy efficient installation
requires that components be properly sized and that the lamp
receives its rated voltage. A 2 volt drop at a 120 volt lamp does not
impact its performance, but a 2 volt drop at a 12 volt lamp results in
Eliminating integral transforma 50% drop in light output.
ers from the fixture results in
NO future maintenance (for at least 25 years) except to change the bulb.
Integral transformers are inefficient. They generate 3 to 5 times the losses
and produce up to 50% less light than a remotely powered SEMPER Fi power
All SEMPER Fi units are UL Listed and adhere to Article 411 of the
supply. Use of integral transformers result in lower light output, a higher
National Electric Code. The design incorporates thermal and magnetic
electric bill, and increased future costs.
overload protection in the event of improper use. Low voltage
reduces the shock hazard, but increases the fire hazard if improperly
Instead, use fixtures designed to be remotely powered or ask the lighting
sized components are used.
manufacturer for a $10–$30 credit to eliminate the integral transformer from

Eliminate integral
transformers —
they’re inefficient
and lead to
Unacceptable
Performance

Safety

De-rating and Efficiency
All of the components are designed to be fully loaded, but it may be
beneficial to de-rate the current carrying components in the system.
De-rating wire, circuit breakers, switches, dimmers, transformers, etc.
usually results in a more efficient and longer lasting installation. Derating the components by 10% generates a 19% savings in electricity.
De-rating components by 25% generates a 44% savings in electricity.
Keep in mind that the amperage (current) determines the wire AWG
size required. High current = larger AWG wire and low voltage = high
current, therefore low voltage = larger AWG wire.

Cost & Maintenance
Electricity usage and the material and labor cost of the initial installation and future maintenance comprise most of the costs over the
life of an installation. Energy consumption usually tops the list, but
all of these costs must be balanced against value. If money is saved,
but results in an inferior product and performance, is it worth it?
Using an Escort engine in a Corvette will still get you from point A
to point B and still appears to be high performance until you start it
up and hit the gas. Many times the proposed savings isn't really a
savings at all when it is examined closely. Is the poor performance
worth the savings?
Use SEMPER Fi because it maximizes lumens per watt, minimizes
installation costs and reduces future maintenance to changing bulbs
(some are now rated for 5,000–10,000 hours).

the fixture and go remote with SEMPER Fi Power Supply. The savings (material, electricity, and maintenance) add up over the life of an installation.
Consider This… A company installs new lighting and uses 50 downlights with
integral transformers. Over the next 10 years, 5 of the original units have
failed. At a cost of $100 to replace each unit, the owner has incurred $500 in
maintenance costs (average of $50 per year).

Quiet
“Quiet” is very subjective and depends greatly on ambient noise levels. A
basic rule of thumb is that there will be “no noise” when using a switch, but
a dimmer will create a hum at the transformer. SEMPER Fi can supply an
optional choke that eliminates most of the noise created by dimming.
Eliminating integral transformers eliminates noise at the fixture. SEMPER Fi
will post acoustic reports on the WEB site as they become available. Then
you can decide how quiet is “quiet.”

Control multiple zones independently
from the same enclosure
SEMPER Fi can supply a unit that can independently switch or dim up to
FOUR loads from a single enclosure. This has some advantages, but does
require that all of the wire runs return to the same location.

WEB site
The WEB site will be used to update information as it becomes available
since it is the quickest way to communicate.

www.SEMPERFiPowerSupply.com
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Specifications
Door #

External
Dimensions

A
B

=
=

Housing #
C
D
Depth

=
=
=

A Material
1/2" Knockouts
3/4" Knockouts

Small

Med.

Large

11.50"
9.50 "

14.00"
15.75"

22.00"
15.75"

Small

Med.

Large

10.00"
8.00"
3.875"

12.00"
14.25"
3.875"

20.00"
14.25"
3.875"

18 Ga.

16 Ga.

16 Ga.

30
7

51
12

7
0

Circuit Breakers
The primary wiring is safe guarded by the panel breaker. An Auto reset
primary breaker is standard on all transformers. Magnetic secondary
protection is sized to the lighting and wiring used and adheres to Article
411 of the NEC (25 amp max per circuit).
Only use PANEL breakers designated as HM (suitable for transformer
loads and high in-rush currents) to avoid nuisance tripping.

The transformer generates FIVE different output voltages simultaneously,
each adding a 0.5-volt boost to the output voltage. Units also include
a primary (yellow) boost tap, which raises all secondary tap voltages.
There are several transformer designs to choose from. See Below.

Housing

B

C

Welded CR steel provided with support brackets fo recessed
Wall mounting. Dimensions do not include mounting
brackets. All internal components are removable to
facilitate installation to facilitate installation (Excl. Small).

Wiring

Mounting

Warranty

Attached to the housing with 4 countersunk screws.

UL Listed

Color

All units are UL Listed and adhere to Article 411 of the National
Electric Code.

Black powder coat is the standard color.
Call for other options or custom color request.

How To
Order

SEMPER Fi Power Supply

Recommend using wire rated for 90 degrees Celsius (must be 75 C
Minimum).

All of these units are warranted fully for 25 years from date of shipment.
This warranty covers only properly installed units. Semper Fi, at its
option, will repair or replace defective units if an inspection determines
the unit to be defective under the warranty. The customer is responsible
for returning the unit to Semper Fi to be inspected. Repair or replacement of the unit shall constitute the warranty and does NOT cover
freight, installation, labor, or any other charges.

Surface mount on a wall or ceiling. Recess into an
insulated wall. Unit is approved for use indoors, including
ventilated attics, basements and garages. Limit ambient
temperature to 40 degrees Celcius (105°F).

Door
D

Transformer

1

2

3

4

5
–

6*
–

7
x

8
+

* If more than one amperage is required, repeat steps 6 & 7
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