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1.0 — INTRODUCTION

This guide covers the Enclosure Power (EP) Supply
Series component. Complete EP SYSTEMS,
including batteries, enclosures and a space for your
electronics are also available. If you need more
information, or find errors or omissions in this
manual, please contact Newmar at (714) 751-0488
or techservice@newmarpower.com.

1.1 Product Registration

To register your Newmar Enclosure Power Supply,
please visit us online at
www.newmarpower.com/product_registration.html or
for immediate response to your questions or
comments; please call Tech Service @ 1-800-241-
3897 or E-mail: techservice@newmarpower.com.




2.0 — PRODUCT DESCRIPTION

The Enclosure Power Supply (EP) is a modular
component; designed to be combined with a storage
battery. This combination provides clean,
uninterrupted power to critical 12 and 24 volt DC
loads supplied from AC mains. In the event of AC
(utility) power loss, back-up power can be provided
for hours, days, or even weeks depending on the
load and battery capacity.

The EP is both a battery charger and a primary DC
power supply. It replaces the conventional power
supply used in DC powered systems. It replaces the
battery charger used in scratch-built back-up
systems. Both of these approaches have
drawbacks. Conventional power supplies are poor
battery chargers and battery chargers are poor
power supplies. The EP solves these problems and
saves time with many well integrated and unique
features:

True Universal Input — 47-66 Hz, 85-265 VAC
continuous (no jumpers); 110-370 VDC input
allows many options in system design.
Power-factor-corrected Input —  prevents
harmonic degradation of the AC power line
feeding the system.

150 Watt Total System Power Output —
provides power for loads and battery charging.
Constant-current Limited Output —  avoids the
shutdown, fold-back and tripping problems
common when conventional power supplies are
used for battery charging.

Temperature Compensated Output — provides
proper voltage for battery maintenance over
wide temperature extremes. This feature is not
found in conventional power supplies.

Low Noise Output — allows use with sensitive
electronics used in control, monitoring, and
communication applications. A feature not
common in battery chargers.

Glitch-less Switch-over — powered directly
from the system battery, provides continuous
load power free of sharp transients.

Wide Operating Temperature — of 20 - +60° C
(4 - +140° F) makes it suitable for indoor or
outdoor use.

Input Fused — provides protection and safety
and convenience.

Isolated Form C Alarm Contacts — provide
remote signaling or shed un-needed loads when
AC power fails.

Status Indicators — provide system status at a
glance and aid with troubleshooting.

Low Voltage Disconnect — protects battery
from excessive discharge during back-up
events.

Reverse Battery Protection — with a
replaceable fuse protects the EP and your loads
from costly damage.

Convenient Mounting — allows the EP to be flat
panel or DIN rail (35mm) mounted.

Rugged Enclosure / Quality Construction —  to
provide years of trouble-free service in harsh
industrial or remote applications.

3.0 — APPLICATIONS

The EP is effectively used in a wide range of safety,
security, and critical applications. Some of these
are:

Radio Base Stations & Repeaters — with large
batteries maintain vital communication during
natural disasters.

SCADA Systems — are more reliable with long-
term back-up power.

Tower and Obstruction Lighting—  beacons
stay flashing during an outage.

Remote Telemetry — tolerates huge voltage
drops from long power lines.

Video Cameras — keep on seeing when the
power goes out.

Gate Openers — provide continued access
during a power outage or storm.

Security Systems — never miss a beat when
the power is cut.

Roadway Caution Signs — continue working
when needed most.

LED Traffic Controls — maintain traffic flow
during an outage.

DC Industrial Controls — use back-up power
for control and monitoring on the factory floor.
WAN/LAN Back-up Power — keeps
communications up and running.

Grid-tie Solar Systems — charge 12 or 24 volt
batteries with high voltage DC.

Low Voltage Lighting — stays lit and provides
safety on walkways, stairs, and mezzanines.
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4.0 — THEORY of OPERATION

The EP is built around a switching power supply with
a wide range AC / DC power-factor-corrected input.
The output of the supply is rectangular-current-
limited ideal for battery charging; and the charging
voltage is temperature compensated.

The EP has isolated form C alarm contacts for
remote signaling that indicate line power status.
Magnetic circuit breakers are provided on both the
line input and load output. Indicators for Input,
Alarm, and Load show visual system status. A
replaceable fuse and voltage clamp protect the EP
and the load equipment against reverse battery
hook-up.

The EP has 2 modes of operation: “LINE-UP”, when
line power is present, and “LINE-DOWN?”, when line
power is missing.

4.1 — LINE-UP Mode

Please see Fig. 4.1.1. In LINE-UP mode, the power
supply delivers 13.8 Volts nominal for 12 Volt
systems, or 27.6 Volts nominal for 24 Volt systems,
to the battery and load. Power is divided between
the battery and load based on which requires the
most current (lowest impedance). Under light load
conditions, the full 150 Watts produced by the power
supply is available for battery charging.

In the LINE-UP mode, the alarm contacts are closed
in the N.C. position. Fig. 4.1.1 shows the current
path for the alarm circuit. The AC indicator is lit and
the ALARM indicator is dark.
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4.2 — LINE-DOWN Mode

See Fig. 4.2.1. In LINE-DOWN mode, the power
supply delivers no power. All load power is supplied
by the battery.

In the LINE-DOWN mode, the alarm contacts are
closed in the N.O. position. Fig. 4.2.1 shows the
current path for the alarm circuit. The AC indicator is
dark and the ALARM indicator is lit.

4.3 — Temperature Compensation

Batteries are damaged by prolonged under-charging
or over-charging. The correct voltage for battery
charging depends on temperature. Low
temperatures require a higher voltage to avoid
under-charging. High temperatures require a lower
voltage to avoid over-charging. Outdoor systems
have the widest temperature extremes. To extend
the life of the battery, the EP is temperature
compensated. It adjusts the maximum charge
voltage according to the temperature of the

battery .

4.4 — Load Voltage

At all times, the load voltage is essentially equal to
the battery voltage. All variations due to state-of-
charge and temperature compensation are passed
directly to the load. Some sensitive electronic
equipment cannot tolerate the wide voltage range
over which batteries operate. The load equipment
input must be designed for the normal range of
battery voltage, 11 — 15 Volts for 12 volt systems,
22-30 Volts for 24 Volt systems.

Applications requiring precise input voltage should
use a DC-DC converter with a regulated output.
These converters provide a stable voltage to the
load regardless of battery voltage. Contact Newmar
for more information.
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6.0 - SYSTEM DESIGN

The design of a complete EP System is simple. All
that is required is selection of the proper batteries.
Convenient graphs for this are provided.

6.1 — Input Surge Protection

Although the EP has some built in surge protection,
it is often desirable to use an input surge protector
as insurance against unwanted high voltage input
surges. Systems in remote areas are especially
prone to lightning-induced damage.

6.2 — Battery Type Guidelines

The EP is specifically designed for deep cycle lead-
acid batteries. It will work with either Gel or AGM
maintenance-free batteries. It should NOT be used
with wet lead-acid batteries, automotive batteries, or
nickel-cadmium batteries.

6.3 — Battery Ventilation / Enclosures

Batteries should never be placed inside a sealed
enclosure or area because they will vent explosive
gases during charging. While the quantities of gas
are generally quite small, a sealed area allows the
concentration of hydrogen to exceed safe levels.

6.4 — Battery Sizing

The EP will work with a wide variety of battery
capacities listed in the table 6.4.1.
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The correct battery capacity for your system will
depend on two factors: your load; and the length of
time you wish to have back-up power. The larger
the battery, the longer the back-up period or “HOLD-
UP” time will be. The “RECOVERY” time as well as
the system cost increases as well.

Your actual battery capacity should be calculated by
multiplying your average load in Amps (A) times the
number of hours (h) of back-up desired, plus a
safety factor of 1.5 (SF). The safety factor is
important as it takes into account a cold battery, or a
battery at the end of its life.

Battery Capacity = Ax h x SF

Thus a 1A load with a desired back-up time of 48
hours with a 1.5 safety factor will require a 72Ah
battery. 1A x 48h x 1.5 = 72Ah

When combining batteries in series or parallel, it is
important to know the rules for determining the total
capacity of the battery bank:

1. When combining batteries in parallel, add the
battery’s capacities to arrive at the total.

2. When combining batteries in series, do not
add the capacities. The total capacity equals
the capacity of one battery in the series
string.

Figure 6.4.2 shows an example of some typical
battery banks and their capacities:
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6.5 — Battery Sizing Graphs

These graphs can be used to determine the required
battery capacity and the resulting RECOVERY time

HOLD-UP Time (hours)

RECOVERY Time (hours)

RECOVERY time is the time required for the battery
to recover a full state of charge. RECOVERY occurs
while the load is drawing full current. In lightly

loaded systems, the RECOVERY time may be much

for the system. less.
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/.0 —INSTALLATION

Multiple mounting methods and cage-clamp
terminals make installation simple and fast.

7.1 — Location

Enclosures used for mounting should be ventilated
to prevent heat build-up. Do not mount the EP, or
the system battery, in direct sunlight, in

corrosive environments, or near generators or
other sources of extreme heat.

The EP senses the air temperature and adjusts the
battery’s charge voltage. Because of this, the unit
should be located close to the battery to sense the
battery’s temperature. For enclosure applications,
mount the unit about 6” or less above the battery.
For indoor applications mount the unit in the same
room, over the battery.

7.2 — Mounting

The EP can be mounted on flat panels or standard
35mm DIN rails. For proper ventilation, the unit
should be mounted in a vertical position, with the
label vertical and the text horizontal. As shown in
the figures below, at least 1” of clearance should be
allowed above and below the unit for airflow. Do not
block the ventilation holes on the top, back, and
bottom of the unit.

To mount the unit on a flat panel, drill holes and use
#8 screws to secure. See Fig. 7.2.1 below for
dimensions.

To mount the unit on DIN rail, place the unit in
position with the mounting tabs nested inside the
DIN rail, snap 2 standard end-stops over the rail and
tighten the screw. There are 2 positions possible
with DIN-style mounting, high and low. See Figs.
7.2.2 & 7.2.3 for dimensions.

cC > 3+
7.3 — Wiring

Follow all local and National Electrical Code
guidelines when wiring this device.

Stranded wire is recommended for all connections in
the UPS system. The following wire sizes are
recommended:

Line / Input Wiring — 12-14 AWG

Alarm wiring — 18-22 AWG

Battery Wiring — 10-12 AWG

Load / Output Wiring — 12-14 AWG
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Always leave some slack in the wires before cutting
to length. All connections to the EP are made in the
same way:

1. Carefully strip 1/4 — 3/8” of insulation from the
wires. Twist the strands tightly and neatly
following the natural twist of the wires.

2. Unscrew the cage-clamp screw about 10 turns.
This insures the jaws of the clamp are open.

3. Insert the wire into the terminal opening making
sure no strands are splayed out. Tighten the
screw. Do not use excessive force.

4. Tug on the wire to verify a secure connection.

Follow the Wiring Diagram in Figure 7.3.1 to make
all connections. Pay close attention to the battery
wiring.

With mains power and the INPUT switch

OFF, make connections to the AC input. The
“N” terminal should be used for L2 in high
voltage AC systems. In DC powered systems,
the “N” terminal should be used for the negative
polarity and the “L” for the positive.

Make the alarm connections, if used.

With the positive wire AT THE BATTERY
disconnected , make the battery connections to
the EP. Double check polarity, and make the
final connection at the positive battery terminal
last. There will be small spark as the unit draws
a small current from the battery. REVERSE
HOOK-UP WILL BLOW THE FUSE.

With the OUTPUT breaker OFF, make the load
connections, again checking for correct polarity.
See Section 8.1 for Power-up information.




8.0 — OPERATION

See Figure 8.0.1 on the opposite page for a general
view of the EP.

8.1 — Initial Power-up

This procedure provides a quick check to verify the
system is wired and functioning correctly. With the
system wired completely as in Section 7.3:

1. Turnthe INPUT & OUTPUT switches OFF:
The AC indicator should be dark.
The ALARM indicator should be lit.
The LOAD indicator should be dark.

2. Turn the OUTPUT switch ON:
The AC indicator should be dark.
The ALARM indictor should be lit.
The LOAD indicator should be lit

3. Turn the INPUT switch ON:
The AC indicator should be lit.
The ALARM indicator should be dark.
The LOAD indicator should be lit.

8.2 — Normal Operation

In normal operation, LINE-UP mode, both the AC
and LOAD indicators should be lit and the ALARM
indicator should be dark. The EP is supplying
energy to charge the battery and power the load.
The battery voltage should either be: at the
maximum charging voltage, about 13.8 Volts for a
12 Volt system, 27.6 Volts for 24 Volt system; or
rising slowly to these levels. These voltages vary
with temperature, lower at high temperatures, higher
at low temperatures.

In back-up operation, LINE-DOWN mode, the AC
indicator should be dark and both the ALARM and
LOAD indicators should be lit. The battery is
supplying the energy to the load. The battery
voltage should be falling slowly.

In either mode, you may monitor the battery voltage
to check the charging function. Generally, a rising
voltage indicates a charging battery while a falling
voltage indicates a discharging battery. If the
system has a large battery capacity, these changes
may occur too slowly to observe. If so, record the
voltage and allow several minutes or hours and
check the voltage again.

If you suspect the system is not functioning properly,
see the troubleshooting points in Section 8.3.
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8.3 — Troubleshooting

The following is a list of problems you may
experience and the most likely remedy:

The INPUT switch trips and will not reset:
Check the incoming voltage. The voltage
across terminals L and N should less than
265 VAC or 370 VDC. Excessive input
voltage will damage the DC-UPS.

The AC indicator fails to light with the INPUT
switch ON:
- Check the incoming voltage. The voltage
across terminals L and N should be at least

85 VAC or 110 VDC.

Check for a shorted battery or battery wiring.
Examine the battery wiring, if good remove
the positive connection at the battery. If the
AC indicator lights, the battery is defective.

The ALARM indicator fails to light with the INPUT
switch OFF:
- Check the battery wiring for shorts.
Check the battery for proper voltage at least
11.5 Volts for a 12 Volt system and 23 Volts
for a 24 Volt system. If the battery voltage is
less than this; the battery is probably
defective or worn out.
Check the fuse.

The battery fails to charge while the AC indicator
is lit:
Check the fuse.
Check the battery wiring.
Check the battery; the battery may be
defective or worn out.

The LOAD indicator fails to light with the
OUTPUT switch ON:
Check the battery for low voltage.
Check the fuse.

The load fails to operate properly:
- Check the polarity of the load connections.
Check the voltage at the load.
Determine if the load requires a regulated 12
or 24 volt output. If so, a DC/DC converter
should be used at the load output.
The load equipment may be faulty.

The EP is generating heat:

- This heat is normal. The EP will generate
more heat, as much as 30 Watts, after
power is restored due to heavy battery
charging.
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NOTE - Because batteries charge and discharge
slowly, diagnosing battery problems in the field can
be difficult. As batteries age their capacity drops
and the ability to store energy is lost. Despite this,
faulty batteries can still draw charge current and
develop voltage. A worn out battery can sometimes
appear good. A proper method for testing a battery
consists of bringing the battery to the fullest state of
charge possible, and then discharging the battery
and measuring the energy delivered. While time
consuming, this method can be employed in the
field. If the battery can supply the load for the
desired time; it can be deemed good. If the battery
will not accept charge or cannot deliver the required
energy; it is worn out. In many circumstances it may
be more economical to replace a suspect battery
rather than perform a full charge-discharge test.

D+ # &.3

If the troubleshooting points above do not locate the
cause of the problem, please call, email, or write
Newmar for assistance before returning the EP unit.
We have years of experience troubleshooting power
systems and can usually solve problems over the
phone.

Customer Service at:

Nemwar

2911 W. Garry Ave

Santa Ana, CA 92704
(714)751-0488
techservice@newmarpower.com




9.0 — MAINTENANCE

The EP is maintenance free. The batteries used in
the system will require maintenance and eventual
replacement.

9.1 — Battery Maintenance

Gel or AGM batteries require little maintenance.
However, all system connections should be checked
once a year for corrosion. Corrosion, if any, usually
occurs at the battery terminals or posts. Corrosion
should be removed and the connections cleaned:

1. Use protective eyewear and gloves

2. Turn the INPUT and OUTPUT switches OFF.

3. Disassemble the corroded components and
remove the corrosion with a stainless steel wire
brush. The metal parts should be bright.

4. Reassemble the connections. The connections
are soft metal; do not over-tighten.

5. Wait several minutes then re-tighten the battery
connections.

6. Turn the INPUT and OUTPUT switches ON.

NOTE: For systems showing signs of corrosion, it is
recommended that a corrosion inhibiting grease is
applied to the terminals after final tightening.

9.2 — Battery Replacement

Most Gel and AGM batteries require replacement
after approximately 5 — 7 years of standby service at
the ideal temperature of 75F (25C). Generally,
batteries in outdoor enclosures and hot climates last
from 3 to 5 years.

Because battery temperatures, usage, and quality
vary from site to site, we make no recommendations
regarding replacement intervals for batteries. Itis
generally accepted that a lead acid battery should
be replaced when it falls below 80% of its rated
capacity, at the factory specified rate of discharge.
You may perform the test described at the end of
Section 8.3 to determine if your battery has sufficient
capacity for your application. Hold-up (discharge)
and recovery times are shown in Graphs 6.5.1 and
6.5.2 in Section 6.5.

Lead and other materials used in batteries are
toxic and present hazards to our environment.
These materials also have value and can be
recycled. Nearly all recycling facilities accept
batteries. Comply with all Federal, State, and
local regulations when disposing of batteries.
Please recycle!
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10.0 - WARRANTY

WARRANTY

Newmar (Seller) warrants to the original purchaser
that the EP product is free from defects in materials
and workmanship for a period of 1 year from the
date of purchase. If the EP (Equipment) is found to
be defective during the warranty period, Newmar
agrees to repair or replace the Equipment, at its’
option.

You must call (714) 751-0488 to receive
instructions and an RMA number to obtain repair
or replacement.

This warranty shall not apply if this equipment

is: (a) materially modified or tampered with, (b)i s
damaged by acts of God, misuse, negligence,
accident, unreasonable use, or by other causes
unrelated to defective material or workmanship.

Repair or replacement of this product as provided
under this warranty is the exclusive remedy of the
buyer. Any applicable implied warranties, including
warranties of merchantability and fitness for a
particular purpose, are expressly limited in duration
to the duration of this warranty. In no event shall
Seller be liable for consequential or incidental
damages for breach of any express or implied
warranty on the equipment. Some states or
provinces do not allow the exclusion or limitations of
consequential or incidental damages, so the above
limitations or exclusions may not apply to you.




11.0 LOW VOLTAGE DISCONNECT

The LVD function operates simply:

(0]

When the battery voltage falls to 11.9 (23.8) Volts, the load is disconnected. This value of voltage
is very conservative, but it is also based on the fact that typical applications have large batteries
and light loads... loads in the area of C/100 tend to be typical. Popular thought suggests that a
lower value of voltage could be used... perhaps 11.5 Volts. This arises from published data
based on testing from more heavily loaded batteries... C/20. In the case of a sealed lead-acid
battery, a lightly loaded battery at 11.8 Volts is truly dead... 0% SOC. So... changes in LVD set
point should be made very cautiously. The purpose of the LVD is prevent battery damage. The
temptation on the part of designers and users, to avoid battery capacity or extend hold-up time, is
to lower the set-point to a value that defeats its purpose. Obviously, this is not advisable.

When the battery voltage rises to 13.1 (26.2) Volts, the load is reconnected. This value of voltage
ensures that load cycling or oscillation will not occur once an LVD has been triggered. This also
ensures that the battery is given the full output of the DC-UPS to recharge before resuming
supply to the load. A value of 13.1 Volts corresponds VERY roughly to a SOC of 50-80%... a
safe point to resume the load and thereby divert some available charge current to the load.

The logic employs filtering so that transients lasting less than a second or so are ignored. This is
a simple RC filter, so the magnitude of the transient affects the time period. This avoids
“nuisance tripping” of the disconnect.

Both of the LVD set-points are temperature compensation in the same way as the charge voltage.
Because the “float charge” voltage and the “resting voltage* of a battery do not exactly track, especially at
low temperatures, the use of the LVD in function in low temperatures, less than 10 C, may cause
problems. Specifically, the LVD may disconnect prematurely, leaving usable battery capacity unavailable.
This is a function of battery chemistry. For systems operating below 10 C, testing should be performed to
establish proper implementation. Again, careful consideration should be paid to the use of the LVD... at
temperatures of -10 C and below... the LVD function is counter-productive.




