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Purpose

Scope

Audience

• Selecting and using Personal Protective Equipment (PPE).

Conventions Used

The following conventions are used in this guide. Related Information 
You can find more information about Foxpower-branded products and
services at www.fox-power.com

NOTICE
• Analyzing and reducing the hazards involved in performing electrical
work.

NOTICE indicates a potentially hazardous situation, which, if not
avoided, can result in equipment damage.

IMPORTANT: These notes describe things which are important for you
to know, however, they are not as serious as a caution or warning.

The Guide provides safety and installation guidelines as well as information
on con tools and wiring. It does not provide details about particular brands
of batteries. You need to consult individual battery manufacturers for this
information.

WARNING
WARNING indicates a potentially hazardous situation, which, if not
avoided, can result in death or serious injury.

CAUTION
The information in this Guide is intended for qualified personnel. Qualified
personnel have training, knowledge, and experience in:

CAUTION indicates a potentially hazardous situation, which, if not
avoided, can result in moderate or minor injury.

            About This Guide

The purpose of this Installation Guide is to provide explanations and
procedures for installing the New Ultra Inverter/Charger.

DANGER
DANGER indicates an imminently hazardous situation, which, if not
avoided, will result in death or serious injury.

• Installing electrical equipment and PV power systems (up to 1000 volts).

• Applying all applicable installation codes.



Important Safety Instructions

IMPORTANT: READ AND SAVE THIS INSTALLATION GUIDE FOR FUTURE
REFERENCE. DANGER
This chapter contains important safety and installation instructions for the
New Ultra Inverter/Charger. Each time, before using the new Ultra, READ
ALL instructions and cautionary markings on or provided with the
inverter/charger, the batteries, and all appropriate sections of this guide.

ELECTRICAL SHOCK HAZARD

• Do not expose the New Ultra to rain, snow, spray, or bilge water.
This inverter/charger is designed for marine applications only when
additional drip protection is installed in certain orientations. See “
Mounting Orientations” on page 24 for more information.
• Do not operate the inverter/charger if it has received a sharp blow,
been dropped, has cracks or openings in the enclosure including if the
AC terminal cover has been lost, damaged, or will not close, or
otherwise damaged in any other way.
• Do not disassemble the inverter/charger. Internal capacitors remain
charged after all power is disconnected.
• Disconnect both AC and DC power from the inverter/charger before
attempting any maintenance or cleaning or working on any circuits
connected to the inverter/charger. The INVERTER ENABLE button on
the front panel does not function like a power switch that energizes or
de-energizes the unit arbitrarily. When AC and DC power sources are
connected and present, the unit is always energized.
• Do not operate the inverter/charger with damaged or substandard
wiring. Make sure that all wiring is in good condition and is not
undersized.

Failure to follow these instructions will result in death or serious injury.

NOTE: The New Ultra contains no user-serviceable parts.



NOTES:DANGER
1. Follow these instructions and those published by the battery
manufacturer and the manufacturer of any equipment you intend to
use in the vicinity of the battery. Review cautionary markings on these
products and on the engine.

2. This inverter/charger contains components which tend to produce
arcs or sparks.

3. Locations include any space containing gasoline-powered
machinery, fuel tanks, as well as joints, fittings, or other connections
between components of the fuel system.

FIRE AND BURN HAZARD
• Do not cover or obstruct the air intake vent openings and/or install in a
zero-clearance compartment.
• Do not use transformerless battery chargers in conjunction with the
inverter/charger due to overheating.

Failure to follow these instructions will result in death or serious injury.

DANGER
EXPLOSION HAZARD
• Charge only properly rated (such as 12 V)  rechargeable batteries because
other battery types may explode.
• Do not work in the vicinity of lead-acid batteries. Batteries generate
explosive gases during normal operation. See note #1.
• Do not install and/or operate in compartments containing flammable
materials or in locations that require ignition-protected equipment. See
notes #2 and #3.

Failure to follow these instructions will result in death or serious injury.



Precautions When Working With Batteries 

NOTES:

1. Mount and place the New Ultra Inverter/Charger unit away from batteries
in a well ventilated compartment.

2. Always have someone within range of your voice or close enough to
come to your aid when you work near a lead-acid battery.

3. Always have plenty of fresh water and soap nearby in case battery acid
contacts skin, clothing, or eyes.

4. If battery acid contacts skin or clothing, wash immediately with soap and
water. If acid enters your eye, immediately flood it with running cold water
for at least twenty minutes and get medical attention immediately.

WARNING 5. Use extra caution to reduce the risk or dropping a metal tool on the
battery. It could spark or short circuit the battery or other electrical
parts and could cause an explosion.

6. Batteries can produce a short circuit current high enough to weld a
ring or metal bracelet or the like to the battery terminal, causing a
severe burn.

7. When removing a battery, always remove the negative terminal from
the battery first for systems with grounded negative. If it is grounded
positive, remove the positive terminal first. Make sure all loads
connected to the battery and all accessories are off so you don’t
cause an arc.

BURN FROM HIGH SHORT-CIRCUIT CURRENT, FIRE AND
EXPLOSION FROM VENTED GASES HAZARDS
• Always wear proper, non-absorbent gloves, complete eye protection,
and clothing protection. Avoid touching your eyes and wiping your
forehead while working near batteries. See note #4.
• Remove all personal metal items, like rings, bracelets, and watches
when working with batteries. See notes #5 and #6 below.
• Never smoke or allow a spark or flame near the engine or batteries.
• Never charge a frozen battery.

Failure to follow these instructions can result in death or serious injury.



Precautions When Preparing to Charge Precautions When Placing the Inverter/Charger 

NOTES:

RISK OF DAMAGE TO THE INVERTER/CHARGER

• Never allow battery acid to drip on the inverter/charger when reading
gravity, or filling battery.

• Never place the New Ultra Inverter/Charger unit directly above
batteries; gases from a battery will corrode and damage the inverter/
charger.

• Do not place a battery on top of the inverter/charger.

Failure to follow these instructions can damage the unit and/or
damage other equipment.

WARNING NOTICE
EXPOSURE TO CHEMICALS AND GASES HAZARD

• Make sure the area around the battery is well ventilated.

• Make sure the voltage of the batteries matches the output voltage of
the inverter/charger.

• Be careful to keep corrosion from coming into contact with your eyes
and skin when cleaning battery terminals.

Failure to follow these instructions can result in death or serious injury.

• Study and follow all of the battery manufacturer's specific precautions,
such as removing or not removing cell caps while charging, whether
equalization is acceptable for your battery, and recommended rates of
charge.

• For flooded non-sealed batteries, add distilled water in each cell until
battery acid reaches the level specified by the battery manufacturer. This
helps to purge excessive gas from cells. Do not overfill. For a battery
without removable cell caps, carefully follow manufacturer's instructions.



General Information

Introduction

New Ultra series pure sine wave inverter charger is a combination of an inverter, battery charger and AC auto-transfer switch into one complete
system with a peak DC to AC conversion efficiency of 90%. It is packed with unique features and it is one of the most advanced inverter charger in the
market today. It features power factor corrected, sophisticated multi-stage charging and pure sine wave output with unprecedenetedly high surge
capability to meet demanding power needs of inductive loads without endangering the equipment.
The powerful battery charger of this series inverter charger goes as high as 90Amps (varying on different models), and with power factor corrected, it
uses 20-30% less energy from AC input than a standard charger, avoiding nuisance breaker trips or generator overloads.

The overload capacity is 300% of continuous output for up to 20 seconds to reliably support tools and equipment longer.
The transformers have been consistently improved for years to achieve the best balance of conversion efficiency, The consumption and miminum
THD.
The idle consumption of the line is ultra low, roughly 1.5% of its rated power.
The models are available in 120Vac (single phase)

In AC priority mode, when AC power cuts off (or falls out of acceptable range), the transfer relay is de-energized and the load is automatically
transferred to the inverter output. Once the qualified AC power is restored, the relay is energized and the load is automatically reconected to AC
utility.
When customized to battery priority mode via LCD setting, the inverter will extract maximum power from external power sources in renewable
energy systems and a minimal cycle of battery will be required.

Thus the New Ultra series pure sine wave inverter charger is suitable for a myriad of applications including renewable energy systems, utility, truck,
RV and emergency vehicles etc.
To get the most out of the power inverter, it must be installed, used and maintained properly. Please read the instructions in this manual before
installing and operating.



Applications Key Features

Basic Protection Features

Power tools–circular saws, drills, grinders, sanders, buffers, weed and hedge
trimmers, air compressors.

Office equipment – computers, printers, monitors, facsimile machines,
scanners.
Household items – vacuum cleaners, fans, fluorescent and incandescent
lights, shavers, sewing machines.
Kitchen appliances – coffee makers, blenders, ice markers, toasters.
Industrial equipment – metal halide lamp, high – pressure sodium lamp.
Home entertainment electronics – television, VCRs, video games, stereos,
musical instruments, satellite equipment.

The New Ultra inverter charger is equipped with extensive protections
against various harsh situations/faults. These protections include:

When Over temperature /Over load occur, after the fault is cleared, the
master switch has to be reset to restart the inverter.
The Low batter voltage trip point can be customized from defaulted value
10VDC to 10.5VDC thru the LCD display.
The inverter will go to Over temp protection when heat sink temp. ≥105ºC,
and go to Fault (shutdown Output) after 30 seconds. The switch has to be
reset to activate the inverter.
The Prime series Inverter has back feeding protection which avoids
presenting an AC voltage on the AC input terminal in Invert mode.
After the reason for fault is cleared, the inverter has to be reset to start
working.

l AC input over voltage protection/ AC input low voltage protection
l Low batter alarm/high voltage alarm
l Over temperature protection/Over load protection
l Short circuit protection(1s after fault)
l Back feeding protection

l Designed to operate under harsh environment
l True sine wave output (THD<10%) to operate sensitive electronic

and electrical equipment.
l Automatic Generator Start Function (AGS) - Option
l Easy to install & easy to operate & easy to solve
l Low DC voltage supports home and office appliances
l Charge rate can be selectable
l High efficiency design.
l 13Vdc battery recovery point, dedicated for renewable energy

systems.
l can be setup the battery parameters for all batteries
l Power factor corrected multi-stage charger for fast, efficient

charging, minimizing charging time.
l 10ms max transfer time between utility and battery, guarantees

power continuity.
l Conformal coated circuit boards for humid environments.
l LCD and LED display to indicate the status of the inverter charger
l Surge capacity to start difficult loads like refrigerators or A/C

compressors.
l Power save mode to reduce idle consume.



Connecting AC Input and AC Output Wires (Single Phase)

To make the AC Input and AC Output connections:

Figure 14 shows the wiring compartment, which contains a terminal block
(used to wire the AC input and AC output connections). NOTICE

EQUIPMENT DAMAGE
Connect wires to the correct terminals in the terminal block that is split
into INPUT and OUTPUT sections. Damage may occur if the unit is
wired incorrectly to the wrong terminals.
Do not remove or loosen factory installed wiring.

Failure to follow these instructions can damage the unit and/or
damage other equipment.

1. Locate the wiring compartment cover panel and remove the four
screws.
2. Remove the cover panel from the unit to access the wiring
compartment.
3. Remove one of the AC knockouts from the front or side of the unit.
Do not leave the knockout inside the wiring compartment.
4. Run the AC wiring through the strain-relief clamp (Two strain-relief
clamps are Installed in the AC knockout).
5. Strip approximately 2 inches (50 mm) off the jacket from the AC cable
and separate the wires.
6. Using a 1/4" blade slot screwdriver, loosen the terminal screws on the
terminals. Do not remove the screws.
7. Connect the line and neutral wires to the input/ouput terminals
(labeled AC Input on the terminal block, Labeled AC Output on the
terminal block, Figure 15).
8. Tighten the terminal screws. Leave some slack wire inside the wiring
box.
9. Secure the strain-relief clamp on the AC input/output cable jacket.

230Vac or 120V single phase
Input:  Hot line+Neutral+Ground
Output:  Hot line+Neutral+Ground

Figure 14   AC Wiring Compartment 

Figure 15 AC Wiring Compartment 



Connecting AC Input and AC Output Wires (Split Phase) 

Daul-Phase Wiring 

Daul-Phase Wiring 

240Vac split phase
Input: Hot line + Hot Line + Neutral
Output: Hot line + Hot Line + Neutral

120Vac split phase
Input: Hot 1 line + Hot 2 Line + Neutral
Output: Hot line + Neutral
Remark:  In such cases, each output hot line can only carry a half the
rated capacity Max

N



Step 4: Connecting the DC Cables

DC Connection Precautions 

Recommended Cable Sizes and Lengths and Fuse Size

NU-3548D 125 #2 AWG (90°C) 
NU-4548D 160 #1/0 AWG (90°C) 
Please follow the above minimum wire size requirement.
One cable is always best, but if there is a problem obtaining the recommended size or
larger cable, multiple smaller cables will work. Performance of any product can be
improved by thicker cable and shorter runs, so if in doubt round up and keep the
length as short as possible.

NU-6048D 200 #3/0 AWG (90°C)
NU-3524D 225 #4/0 AWG (90°C) 
NU-4524D 300 #250 Kcmil (90°C) 

NU-4524 300 #250 Kcmil (90°C) 
NU-3548 125 #2 AWG (90°C) 
NU-4548 160 #1/0 AWG (90°C) 

NU-1512 200 #3/0 AWG (90°C) 
NU-2524 160 #1/0 AWG (90°C) 
NU-3524 225 #4/0 AWG (90°C) 

DANGER Battery cables must have crimped (or preferably, soldered and crimped)
copper compression lugs unless aluminum mechanical lugs are used.
Soldered connections alone are not acceptable. High quality, UL-listed
battery cables are available .These cables are color-coded with pressure
crimped, sealed ring terminals.

Battery terminal must be clean to reduce the resistance between the DC
terminal and cable connection. A buildup of dirt or oxidation may
eventually lead to the cable terminal overheating during periods of
high current draw. Use a stiff wire brush and remove all dirt and
corrosion from the battery terminals and cables.

ELECTRICAL SHOCK HAZARD
Connect and disconnect DC wiring only after opening the disconnect
switches or breakers at all AC and DC sources.
Failure to follow these instructions will result in death or serious injury.

It is suggested the battery bank be kept as close as possible to the inverter.
The following is a suggested wiring option for 3 meter DC cable.
Please find the following minimum wire size. In case of DC cable longer
than 3m, please increase the cross section of cable to reduce the loss.

Models Minimum Fuse Size (A) Wire Gage



Guidelines for Routing the DC Cables Connecting the DC Cables to the Inverter/Charger 

Follow these guidelines to ensure maximum performance.

ELECTRICAL SHOCK AND FIRE HAZARD
• Route the cables away from sharp edges that might damage the
insulation. Avoid sharp bends in the cable.
• Do not attempt to use the chassis in place of the battery negative
connection for grounding. The inverter requires a reliable return path
directly to the battery.
• To reduce the chance of radio frequency interference, keep the positive
and negative cables close together—ideally, held together by straps, loom,
or insulated clamps at regular intervals.
• To ensure maximum performance from the inverter/charger, do not route
your DC cables through a DC distribution panel, battery isolator, or other
device that will cause additional voltage drops. The exception is the DC fuse
and Disconnect or the DC circuit breaker which is required at the battery to
protect the DC wiring.
• To help avoid damage caused by reverse polarity battery connection, it is
a good idea to mark each end of each cable to identify it as a positive (red)
or negative (black) cable before routing the wiring.

Failure to follow these instructions can result in minor or moderate injury.

FIRE HAZARD
Use only appropriately sized copper cable. Loose connections,
improper connections, and under-rated cables will overheat. Make sure
that the supplied bolts on the inverter/charger are tightened to a
torque of
15–16 ft-lbs (20.4–21.7 Nm). Torque all other connections to the
manufacturer's specifications. Make sure the DC cable, washers, and
bolt are assembled in the order shown in Figure 16.

Failure to follow these instructions can result in death or serious injury.

NOTICE
EQUIPMENT DAMAGE DUE TO REVERSE POLARITY
Before making the final DC connection or closing the DC breaker or
disconnect, check cable polarity at both the battery and the inverter/
charger. Positive (+) must be connected to positive (+). Negative (–)
must be connected to negative (–).

Failure to follow these instructions can damage the unit and/or
damage other equipment.

WARNING WARNING



To connect the DC cables:
IMPORTANT: The next step is the last cable connection you need to
make. A spark is normal when the DC disconnect switch is turned on or
the DC circuit breaker is closed so be sure step #3 is done before
proceeding.

1. Route the DC cables from the battery bank to the inverter/ charger.
Observe the "Guidelines for Routing the DC Cables" on page 25.

2. Install a DC fuse and disconnect switch or a DC circuit breaker between
the inverter/charger and the battery. It must be installed in the positive side
of the DC circuit, as close as possible to the battery.
This protects your battery and wiring in case of accidental shorting. See
"Recommended Cable Sizes and Lengths and Fuse Size" on page 24 for
required fuse or breaker size.

3. Open the DC disconnect switch or turn off the DC circuit breaker.

4. Connect one connector on the POSITIVE (+) cable to the POSITIVE DC
terminal on the inverter/charger, as shown in Figure 16. The connector goes
on first, then the flat washer (steel), lock washer (steel), and 3/8" bolt
(brass).

5. Connect the other connector to the POSITIVE (+) terminal on the fuse or
breaker. Observe polarity carefully while completing the installation.
Use a wrench to tighten the bolt to a torque of 15–16 ft-lbs (20.4–21.7 Nm)
at the inverter/charger end. Observe the fuse holder or breaker
manufacturer's recommendation at the other end.

6. Connect one connector on the NEGATIVE (–) cable to the NEGATIVE (–)
DC terminal on the inverter/charger, as shown in Figure 16. The connector
goes on first, then the flat washer (steel), lock washer (steel), and 3/8" bolt
(brass).

7. Before proceeding, check that the cable polarity is correct: POSITIVE (+)
on the inverter/charger is connected to the POSITIVE (+) on the battery,
and NEGATIVE (–) cable is connected to the NEGATIVE (–) terminal on the
inverter/ charger.

8. Connect the other end of the cable to the NEGATIVE (–) terminal on
the battery.
Use a wrench to tighten the bolt to a torque of 15–16 ft-lbs (20.4–21.7
Nm) at the inverter/charger end.

9. To protect the DC terminals, attach the DC terminal covers (Figure 17)
to the inverter/charger, using the screws provided.

Figure 16  DC Cable Connections 

Figure 17  DC Terminal Covers 



DC Grounding 

The Chassis Ground point on the inverter/charger is used to connect the
chassis of the inverter/charger to your system’s DC grounding point, as
required by regulations for some installations. Use copper wire that is either
bare or provided with green insulation.
The grounding guideline given below assumes you are using the code-
compliant DC supply cable and fuse sizes indicated on
page 24. If you are using different sizes, refer to the applicable code for DC
grounding detail.

To connect the chassis ground:
1. Using the appropriate wrench, loosen the nut on the bolt of the chassis
ground point shown in Figure 18.

2. Connect the grounding cable between the chassis ground point and the
DC grounding point for your system.
In an RV or vehicle installation, the DC grounding point will usually be the
vehicle chassis or a dedicated chassis ground bus.
For marine installations, refer to the applicable local code for marine DC
grounding detail.

3. Tighten the nut to a torque of 1.0–1.25 ft-lbs (1.47–1.7 Nm).

Chassis Grounding Point

Figure 18 DC Wiring and DC Grounding 



Operation

1. Connect the input and output prection then turn on the unit.

2. Status display on LCD, you can check the status as below:

Please check everything are correct before turn on the unit.

Exit Button

Page Up Button

Page Down Button

Enter Button

AC Availale LED 

Invert Mode LED 
dispaly

Charging LED dispaly

Alarm LED dispaly

AC 
parameter

PV 
parameter

Battery 
parameter Load status

Inverter status



3. Press the Down or UP button to check the other parameters of Inverter

Hot 1 - Hot 2 output frequency

Hot1 - Hot2 output voltage

Hot1 - N output voltage

Hot2 - N output voltage

Hot1 - Hot2 Load percentage, 
total load percentage

Battery temperature

Hot1 - Hot2 input voltage

Hot1-N input voltage

Hot2 - N input voltage

Hot1 - N Load percentage

Hot2 - N Load percentage

Battery voltage and battery 
capacity percentage



Inverter output voltage

Inverter output frequency

Input voltage range

AC to solar: Battery delay to 
discharge time. when the 
battery is charged full and 
delay to discharge. this 
function is working when 
connecting to the solar 

AC charge current

PV charge current

LCD backgroud light

AC Priority or solar priority

Power save mode



Operation - Setup parameters

1. Hold the enter button for 3 seconds to basic setting. You will go to the basic system set page as below. When the items highligh and press enter
button to setup

there are 5 options for the AC charging current: OFF, 30%, 50%, 75% and 100%. Selecting one of the options then press "enter button" to confirm the
setting.

2. set up the solar charging current as above pictures.



3. set up the LCD backlight. "Normal" means backlight will be displaying 1 minute then off. "ON" means backlight will be always on

4. set up the priority. "AC" means Utility will be the priority power. "Solar" means solar will be the priority power



5. set up the power save mode. "off" means no power save mode. "ON" means power save mode available

6. set up inverter output voltage:



7. set up inverter output frequency

8. set up AC input voltage range: UPS is narrow, INV is wide



9. set up AC to solar delay time:

10. set up battery parameters。 Hold the button "enter" then press the button " ESC" together to set up the battery parameters.



Condition Speed
OFF
50%
100%

Load % OFF
50%
100%

press the "UP" or "DOWN" button to select the parameters to setup.

Load <30% Load≥30%

INV Mode 30%≤Load<60% Load≤20%/Load≥60%
Load≥60% Load<60%

Enter condition Leave condition

Heat sink
temperature

T≤40ºC T>40ºC
40ºC≤T<50ºC T≤40ºC/T≥50ºC

T>50ºC T≤50ºC

Fan Operation

The Operation of the DC fan at the DC terminal side is controlled by the
following logic

set up the battery voltage in 
Bulk charge stage

set up the DC recovery 
voltage

set up the AC recovery 
voltage

set up the low battery 
voltage alarm point

set up the battery voltage in 
floating charge stage

set up the low battery 
shutdown voltage

set up to default setting



Battery Bank Sizing

Battery Information

Battery capacity   Battery size or capacity is just as important as the battery
type selected for use with the Ultra UL1741. The batteries are the most
important part of your system, so it is recommended that you purchase as
much battery capacity as possible. A large battery will extend running time
and ensure that your inverter/ charger delivers full rated surge.
It is recommended a minimum battery size of 200 amp-hours (Ah) for
moderate loads (<1000W) and greater than 400 Ah for heavy loads.
See "Estimating Battery Requirements" for information on a more detailed
calculation.
About Amp-hours  A number of different standards are used to rate
battery energy storage capacity. Automotive and marine starting batteries
are normally rated in cranking amps. This is not a relevant rating for
continuous loads like an inverter. Deep-cycle batteries use a more suitable
rating system such as amp-hours (Ah).
Amp-hour capacity is the number of amps a battery can continuously
deliver during a specified number of hours. It is represented by the product
of the two —amps multiplied by hours.

A typical marine or RV battery rated for 100 Ah can deliver 5 amps for
20 hours (5 amps × 20 hours = 100 Ah). This same battery can deliver a
higher or lower current for less or more time, limited approximately by
the 100 Ah figure (50 amps for 2 hours or 200 amps for 1/2 hour), but
usually the capacity figure given is only accurate for the specified
duration (20 hours).
For Ultra UL1741 inverter systems requiring a 24-volt battery bank,

• A pair of 200 Ah@12 volts batteries may be connected in series to
create a 24-volt bank of 200 Ah@24 volts capacity,

• While two of these series pair branches may be connected in parallel
to create a higher capacity 400 Ah@24 volts battery bank.



Estimating Battery Requirements

Calculating Battery Size 

Step 1: Compute Amp-hours
For each appliance, compute the number of amp-hours that will be used
between charging cycles, as follows:
1. Obtain the wattage. If the wattage is marked on the nameplate rating,
use that. Otherwise, multiply the marked voltage and amperage:
WATTS = VOLTS × AMPS.
2. Obtain the Watt-hours by multiplying that amount by the hours the
appliance will be used:
WATT-HOURS = WATTS × HOURS.
3. Obtain the amp-hours that the appliance requires by dividing that
amount by 10 (the factor for the Ultra UL1741, which is a 12-volt system):
BATTERY AMP-HOURS USED = AC WATT-HOURS/10
For example, a 100 W light bulb that is used for 4 hours will use 400 watt-
hours (Wh) and the inverter will consume approximately 40 Ah from a 12
volt battery.
4. Enter this information on the blank calculation worksheet (page 33).

Step 2: Calculate Battery Size
5. Complete the rest of the worksheet; "Battery Sizing Example" on page
32 for an example.
Size the batteries at approximately twice the estimated total amp- hour
usage. Doubling the expected amp-hour usage ensures that the
batteries will not be overly discharged and extends battery life.
Do not skip this doubling step. More capacity is better since you will
have more reserve capacity, be better able to handle large loads and
surge loads, and your battery won't be discharged as deeply. Battery
life is directly dependent on how deeply the battery is discharged. The
deeper the discharge, the shorter the battery life.
Troubleshooting If you find that the system shuts down when
appliances with large motors are started, the problem may be that this
motor is too much for the battery. Even though you calculated the
amp-hour requirements appropriately, the startup of a large motor
makes high demands on the battery. You may find that adding more
amp-hours (in the form of extra batteries or replacement with a bigger
battery) solves the problem.



Battery Sizing Example

Battery Banks

Battery Bank Sizing Worksheet 

Recommended Battery Bank Size in Ah (multiply by 2) 972 Ah

This example illustrates how quickly your battery needs can escalate. To reduce the required battery bank size, you can either conserve energy by
eliminating or reducing the use of some loads, or recharge more frequently.

DANGER
As your power requirements increase, you may need to use more than one
battery to obtain sufficient capacity. Batteries can be connected in parallel,
in series, or in series-parallel to create higher capacity systems.
See "Battery Cabling and Hook-up Configurations" on page 34 for more
information about battery inter-connection schemes.
Mixing Batteries Batteries connected in parallel should be of the same
type and amp-hour rating and from the same manufacturer.
It is not recommended to connect batteries of different types, amp- hour
ratings or manufacturers. Improper charging and decreased battery life will
result.

EXPLOSION HAZARD
Do not mix different battery types within the same battery bank.

Failure to follow these instructions will result in death or serious injury.

The following worksheet is a guide to help you determine your battery
needs. Be generous in estimating the time for which you will run each
of the loads to ensure sufficient battery capacity.

 x Number of days between charges 3
=Total watt-hours of AC load between charges 4860 Wh
Battery Ah used between charges (divide by 10 for 12volt system; divide by 20 for 24 volt system 486 Ah

Hair dryer 1500W 6 min = 1/10 hour 150 Wh
Total daily watt-hours of AC load 1620 Wh

3 lamps, 60 W each 180W 4 hours 720 Wh
Coffee maker 600W 15 min = 1/4 hour 150 Wh

TV & VCR 200W 2 hours 400 Wh
Small microwave oven 800W 15 min = 1/4 hour 200 Wh

Applicance (A) Power Consumption (Watts)(B) Operating Time per Day
(Hours)

Daily watt-hours needed
for this appliance (= A × B)



Battery Sizing Worksheet 

Battery Cabling and Hook-up Configurations Battery Parallel Connection 

Batteries are connected in parallel when all the positive terminals of a
group of batteries are connected and then, separately, all the negative
terminals are connected. In a parallel configuration, the battery bank
has the same voltage as a single battery, but an Ah rating equal to the
sum of the individual batteries. See below.

Battery Ah used between charges (divide by 10 for 12volt system; divide by 20 for 24 volt system    Ah
Recommended Battery Bank Size in Ah (multiply by 2)    Ah

Several smaller batteries can be connected to create a battery bank of
substantial size. You can connect batteries in three ways: in parallel, series,
or series-parallel.
To make a larger battery bank, connect individual batteries with heavy
cables. The actual size of the cable depends on whether the batteries are
connected in parallel or series. Generally, the cable should not be smaller
than the inverter cables—if the main cables are 4/0 AWG, the battery
interconnects should be 4/0 AWG.
The best configuration is to connect the batteries in series and parallel. This
requires additional cables, but reduces imbalances in the battery bank and
can improve the overall performance. Consult your battery supplier for
more information regarding the hook-up configuration required for your
system.

Total daily watt-hours of AC load    Wh

 x Number of days between charges
=Total watt-hours of AC load between charges    Wh

            W        hours    Wh
            W        hours    Wh

            W        hours    Wh
            W        hours    Wh

Applicance (A) Power Consumption (Watts)(B) Operating Time per Day
(Hours)

Daily watt-hours needed
for this appliance (= A × B)

            W        hours    Wh



Battery Series Connection Battery Series-Parallel Connections 

When batteries are connected with the positive terminal of one battery to
the negative terminal of the next battery, they are connected in series. In a
series configuration, the battery bank has the same Ah rating of a single
battery, but an overall voltage equal to the sum of the individual batteries.
See below.

As the name series-parallel implies, both the series and parallel
configurations are used in combination. The result is an increase in
both the voltage and the capacity of the total battery bank. This is
common with all battery-inverter system voltages. The smaller, lower
voltage batteries are first connected in series to obtain the necessary
voltage, and then these "batteries connected in series" sets are
connected in parallel to increase the battery bank capacity. See below.



Troubleshooting contains information about how to troubleshoot possible error conditions while using the New Ultra Series Inverter Charger

Sensitive loads turn off temporarily
when transferring between grid and
inverting.

Inverter's Low voltage trip voltage
may be too low to sustain certain
loads.

Choose narrow AC voltage in the LCD setting, or
Install a UPS if possible.

Noise from Transformer/case* Applying specific loads such as hair
drier

Remove the loads

Charger is supplying a lower charge
rate.

Charger controls are improperly set.
Low AC input voltage.
Loose battery or AC input
connections.

Refer to the section on adjusting the "Charger
Rate".
Source qualified AC power.. Check all DC /AC
connections.

Charger turns OFF while charging
from a generator.

High AC input voltages from the
generator.

Load the generator down with a heavy load.
Turn the generator output voltage down.

AC output voltage is low and the
inverter turns loads OFF in a short
time.

Low battery Check the condition of the batteries and
recharge if possible.

Charger is inoperative and unit will
not accept AC.

AC voltage has dropped out-of-
tolerance

Check the AC voltage for proper voltage and
frequency.

Inverter will not turn on during
initial power up

Batteries are not connected, loose
battery-side connections. Low
battery voltage.

Check the batteries and cable connections.
Check DC fuse and breaker.
Charge the battery.

No AC output voltage and no
indicator lights ON.

Inverter has been manually
transitioned to OFF mode.

Press the switch to Power saver on or Power
saver off position.

Troubleshooting Guide

Symptom Possible Cause Recommended Solution



*The reason for the noise from transformer and/or case

When in inverter mode sometimes the transformer and/or case of the
inverter may vibrate and make noise. If the noise comes from transformer:
According to the characteristics of our inverter, there is one
type of load which most likely may cause rattles of
transformer.
That is a half wave load: A load that uses only half a cycle of
the power. This tends to cause an imbalance of the
magnetic field of the transformer, reducing its rated working
freq from 20KHz to, say, maybe 15KHz (it varies according to
different loads). In such a case the frequency of noise falls
exactly into the range (200Hz-20KHz) that human ears can
hear.
The most common load of such kind is a hair drier.
If the noise comes from the case:
Normally when loaded with inductive loads, the magnetic field generated
by the transformer keeps attracting or releasing the steel case at a specific
freq, this may also cause noise.
Reducing the load power or using an inverter with bigger capacity will
normally solve this problem.
The noise will not do any harm to the inverter or the loads.



1000W 2000W 3000W 4000W 5000W 6000W
12/24/48V 12/24/48V 12/24/48V 24/48V 24/48V 24/48V

1HP 2HP 3HP 4HP 5HP 6HP

Transfer time
Total harmonic distortion (THD)

DC input voltage range
Nominal input voltage

Low battery protection
High battery voltage protection
Battery over voltage protection

Nominal efficieny
Output waveform

Line mode efficiency
Power factor
Nominal output voltage
Output voltage regulation
Output frequency
Short Circuit Protection
Power consumption- searching mode

MPPT specification (option)

AC input voltage range
AC input frequency
AC output voltage
AC output frequency
Over load alarm

Protection

Battery work mode
LCD backlight normal mode/ on mode

10.5Vdc ~ 15Vdc (24Vdc model * 2; 48Vdc model * 4)
10/20/40Vdc 20/40Vdc

16.5V/33V/66V 33V/66V
16.5V alarm; 17.5V shutdwon; <15.5V automatic turn on the inverter

160-260 Vac / 130-280Vac can be adjustable
45Hz ~ 65Hz

200/210/220/230/240Vac or 100/105/110/115/120Vac can be setup
50Hz/60Hz auto detect
100% full load alarm

low battery voltage, battery over voltage, overload, high temperature,
charging protection

AC priority, solar priority, power save, generator mode

Battery types Lead Acid, Gel, LiFePO4, User setup

Adjustable battery parameters
Bulk charging voltage, floating voltage, battery recovery voltage, AC
recovery voltage, low battery alarm voltage, battery shutdown voltage

Battery charge protocol
Three stages: Bulk, Absorb, Floating
Two stages for Lithium battery: Bulk, Absorb

Fan operation smart fan operation

120Vac

>88% (peak)
>95%

0.9-1.0

±10% RMS
50/60Hz±0.3Hz

Yes, current limit function (fault after 1 sec)
5W

10ms (max)
<10%

12/24/48Vdc

Pure sine wave/same as input(bypass mode)

Specification
Coninuous output power
Battery Voltage
Capable of starting electric motor



13.5 17 19.5 21 27.5 28.5
16.5 20 22.5 23.8 30.5 31.5

495*320*220
Packing size (L*W*H) (mm)
Inverter weight (kg)
Package weight (kg)

600*380*290

Max MPPT charging current

Output voltage
PV unattended operation mode

PV power save mode

Voc

Off/30A/60A selectable (choose lower charging current to protect battery
when the load is small)

12/24/48Vdc auto detect
MPPT charging the battery when the inverter is off

under the inverter on, the MPPT will automatic generate power when
sunshine available and automatic off when sunshine not available.

180V
Inverter size (L*w*H) (mm)




