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1. About This Manual
1.1 Scope of Validity
This manual describes the installation, commissioning, operation and
maintenance of the following PV Hybrid inverters produced by Afore New
Energy:
Low-voltage models: HNS3000HS, HNS3600HS, HNS4000HS, HNS4600HS,
HNS5000HS and HNS6000HS

High-voltage models: HNS3000HS-HV, HNS3600HS-HV, HNS4000HS-HV,
HNS4600HS-HV, HNS5000HS-HV and HNS6000HS-HV

Please keep this manual stored carefully and accessible at any time.

1.2 Target Group
This manual is for qualified personnel. The tasks described in this manual must
only be performed by qualified personnel.

1.3 Operation Modes Introduction
HNS series hybrid inverter can be used to increase energy independence for
homeowners. To optimize self-consumption, the battery can be automatically
charge and discharged on the basis of customized setting. Significantly reduce
the amount of energy purchased from public grid.

A. Solar and energy storage hybrid system
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B. Energy storage system without solar

C. On-grid solar system without battery (hybrid ready)

D. Off-grid and back-up applications
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1.4 Run Modes Introduction
1.4.1 Normal Mode
In this operating mode, the priority order of power distribution is:
LoadBatteryGrid
1. PV discharge and battery storage meet the load needs first
2. The energy that cannot be used up by the load is stored in the battery
3. If the power is not used up by load and the battery is full, or the input power is
greater than the charging power and the load power, the excess power will be
sent to the grid

1.4.2 Self use
In this operating mode, the priority order of power distribution is: LoadBattery
1. PV discharge and battery storage meet the load needs first
2. The energy that cannot be used up by the load is stored in the battery
3. If the power is not used up by load and the battery is full,the excess power will
be sent to the grid,achieve reverse flow control
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1.4.3 Steady output to the grid

This operating mode controls the purchase/sale of electricity from the grid to a
stable value

1.4.4 Sell First
In this operating mode,PV power generated is sold to the grid first, and the
excess electricity is used for the load.
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1.4.5 All Sell

In this mode, there is no local load and all electricity is sold to the grid. When the
PV input power is greater than the inverter output power, the excess electrical
energy is stored in the battery. When the PV power is reduced, the battery
discharge to replenish.

2.Safety Instructions
2.1 Safety Precautions
· All work on the inverter must be carried out by qualified electricians. And
ensure that children cannot access to the inverter.
·The PV generator and inverter must be connected to the ground separately in
order to reach maximum protection for property and persons.
· Do not touch cover until five minutes after disconnecting all sources of supply.
This is because the charge stored in capacitors may result a risk of electric shock.
· The enclosure of Inverter can become hot during operation. To reduce the risk
of injury, do not touch the cover, heat sink at the back of the PV-Inverter or
nearby surfaces while Inverter is operating.
· Do not use the inverter for other purposes which not described in this manual.
· Both the inverter and associated transport packaging are mainly made of
recyclable raw materials. Please ensure that the used device and any relevant
accessories are disposed of in accordance with applicable regulations.
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·Packed with EPE foam and carton, the inverter should be placed upwards and
handled with care in delivery. Pay attention to waterproof.
· Alternative uses, modifications to the inverter not recommended. The
installation of components not authorized by Afore New Energy will void the
warranty claims.

2.2 Explanations of Symbols
HNS series hybrid inverter strictly comply with relevant safety standards. Please
read and follow all the instructions and cautions during installation, operation
and maintenance.
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3.Installation Instructions
3.1 Pre-installation
3.1.1 Unpacking & Package List
Unpacking
On receiving the inverter, please check to make sure the packing and all of the
components are not missing or damaged. Please contact your dealer directly for
supports if there is any damage or missing components.
Packaging List
Open the package, please check the packing list shown as below.
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3.1.2 Product Overview

Terminals of Hybrid PV Inverter
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3.1.3 Select Mounting Location
The HNS hybrid inverters are designed for indoor and outdoor installation (IP65),
to increase the safety, performance and lifespan of the inverter, please select
the mounting location carefully based on the following rules:

The inverter should be installed on a solid surface, far from flammable or
corrosion materials, where is suitable for inverter’s weight and dimensions.
The ambient temperature should be within -25℃ ~ 60℃.
The installation of inverter should be protected under shelter from direct
sunlight or bad weather like rain, snow, lightning, etc.
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The inverter should be installed vertically on the wall, or lean back on plane with
a limited tilted angle. Please refer to below figure.

Leave the enough space around inverter, easy for accessing to the inverter,
connection points and maintenance.

The inverter should be installed at suitable height for convenient maintenance.
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3.1.4 Tools Required for Installation
In order to install the inverter properly, you will need to prepare the tools listed
below.
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3.2 Installation Hybrid Inverter
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3.3 Electrical Connection
3.3.1 PV Connection
The HNS hybrid inverter have two-MPPT channels, can be connected with two
strings of PV panels. Please make sure below requirements are followed before
connecting PV panels / strings to the inverter.
 The open-circuit voltage and short-circuit current of PV string must not

exceed inverter’s range
 The isolation resistance between PV string and ground must exceed 300 kΩ
 The polarity from PV strings are correct
 Use the DC plugs in the accessory
 Disconnect all of the PV (DC) switch during wiring
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3.3.2 Grid Connection
The HNS hybrid inverter work with single-phase grid (220/230/240 Vac, 50/60 Hz).
And external AC switch should be installed between inverter and grid to isolate
from grid. Please make sure below requirements are followed before connecting
AC cable to the inverter.
 AC (grid) voltage must not exceed inverter’s range
 The The phase-line from AC distribution box are correctly connected
 Use the OT Terminal in the accessory
 Disconnect the AC (grid) switch during wiring
 The grid connection is respectively connected to ACL, ACN, PE in the

following figure. PE can also be connected to the chassis (see section 3.3.9
for details)
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3.3.3 EPS Connection
The HNS hybrid inverter could switch operation mode automatically between
on-grid and off-grid mode according to the customer setting.
Assemble and install the EPS connect is the same as AC plug, please follow 3.3.2
to connect EPS Wire.
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3.3.4 Battery Connection
The HNS hybrid inverter compatible with lithium battery (low-voltage model,
integrated with BMS). For lead acid battery or older-technology battery, please
confirm with local dealer or Afore technical support for details before use.
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3.3.5 Communication Connection
There are communication interfaces and configuration switches on the bottom of
the inverter as shown below:
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Battery Communication Interface Overview
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RJ45 connector pin definition of Battery Communication port
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3.3.6 Meter and CT Connection
The Meter and CT are used for monitoring the power usage of home electricity
consumption, and the inverter will active export control function based on the
monitoring data.

Install the Meter or CT
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To connect the Meter to the inverter
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When the meter displays negative values, it means the hybrid inverter is feeding
power to the grid.

When the meter displays positive values, the load is consuming the power from
grid.

When the meter displays below figures, the system is importing active energy.

When the meter displays below figures, the system is exporting active energy.
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3.3.8 WiFi Connection (Optional)
The WiFi monitoring module could transmit the data to the cloud server, and
display the data on the PC, tablet and smart-phone.
Install the communication rod to the inverter
Connect AC connection and turn on AC breaker, wait till the LED indicators on
Wi-Fi module flashing.

Configure the communication bar, router, account registration, etc. See the WIFI
connection manual for details.
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3.3.9 Earth Connection
To prevent electric shock, the user must connection a second protective earth (PE)
terminal at the side of the inverter. And make sure this PE terminal is reliable
grounding.
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4.Operation
4.1Control Panel

4.2 Menu Structure
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Noun Explanation of LCD Display

4.3 Setting
Time
Enter the time setting menu, “Enter” to enter the setting, “UP / DOWN” to adjust
the number size, “Enter” to confirm, “ESC” return, set the year, month, day, hour,
minute.
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Country
Enter the Country setting menu, “UP/DOWN” select the desired Country, “Enter”
to confirm.

Lithium Battery
Enter the Battery setting menu, “ UP/DOWN” adjust Battery type(No
Battery/Lithium Battery/ Lead-AcidBattery), “Enter” to choose “LEAD”, “Enter” to
set max charge(discharge) current, max charge voltage, max discharge voltage
and max floating voltage, “ESC” return, and set in order.
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Lead-AcidBattery
Enter the Battery setting menu, “ UP/DOWN” adjust Battery type(No
Battery/Lithium Battery/ Lead-AcidBattery), “Enter” to choose “LITH”, “Enter” to
choose Lead-Acid Battery Parameter, “ UP/DOWN” adjust parameter value ,
“Enter” to set parameter, “ESC” return, and set in order.

EPS
Enter the EPS setting menu, “ UP/DOWN” adjust EPS parameters(EPS Enable/EPS
voltage/ EPS frequency), “Enter” to choose EPS parameter, “Enter” to set
parameter, “ESC” return, and set in order.
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Grid Mode
Enter the Grid Mode setting menu, “ UP/DOWN” adjust the Grid Mode type,
“Enter” to confirm, “ESC” return, and set in order.

Charge Rate
Enter the Grid Mode setting menu, “ UP/DOWN” adjust the Charge Rate, “Enter”
to choose Charge Rate Parameter, “ UP/DOWN” adjust parameter value , “Enter”
to set parameter, “ESC” return, and set in order.
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AC Charge
Enter the Grid Mode setting menu, “ UP/DOWN” adjust the AC Charge, “Enter” to
choose AC Charge Parameter, “ UP/DOWN” adjust parameter value , “Enter” to
set parameter, “ESC” return, and set in order.

Force Charge
Enter the Grid Mode setting menu, “ UP/DOWN” adjust the Force Charge, “Enter”
to choose Force Charge Parameter, “ UP/DOWN” adjust parameter value , “Enter”
to set parameter, “ESC” return, and set in order.
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Force DisCharge
Enter the Grid Mode setting menu, “ UP/DOWN” adjust the Force Discharge,
“Enter” to choose Force Discharge Parameter, “ UP/DOWN” adjust parameter
value , “Enter” to set parameter, “ESC” return, and set in order.

Meter or CT
Enter the Meter or CT setting menu, “ UP/DOWN” adjust the number size, “Enter”
to confirm, “ESC” return, and set in order.
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EOD
Enter the EOD setting menu, “ UP/DOWN” adjust the EOD, “Enter” to choose
Force EOD Parameter, “ UP/DOWN” adjust parameter value , “Enter” to set
parameter, “ESC” return, and set in order.

PV Mode
Enter the PV Mode setting menu, “ UP/DOWN” adjust the Grid Mode type,
“Enter” to confirm, “ESC” return, and set in order.
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Running
Enter the Running setting menu, “ UP/DOWN” adjust the Running, “Enter” to
choose Force Running Parameter, “ UP/DOWN” adjust parameter value , “Enter”
to set parameter, “ESC” return, and set in order.

Protection
Enter the Protection setting menu, “ UP/DOWN” adjust the Protection, “Enter” to
choose Protection Parameter, “ UP/DOWN” adjust parameter value , “Enter” to
set parameter, “ESC” return, and set in order.
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COM Address
Enter the communication address setting menu, “ UP/DOWN” adjust the number
size, “Enter” to confirm, “ESC” return, and set in order.

5.Commissioning
Before starting up commissioning at site, please make sure below procedures and
requirements are fully meet.
 Mounting location is meet the requirements of article xxx
 All of the electrical wiring is firmly connected, including PV wiring, Grid

wiring, EPS wiring, Battery wiring, Earth wiring and Meter or CT connection
 The inverter setting has been finished accordingly to local standards or

regulations
Commissioning Procedures
 Turn on the AC switch between inverter grid output and the public grid;
 Turn on the DC switch of inverter PV input (if has);
 Turn on the DC switch of battery;
 Turn on the integrated DC switch on the inverter.

The inverter will enter into Standby mode and the LCD will displayed, follow the
Article xxx finishing the inverter setting for the first time start up.
The inverter will enter into Running state, the Green xxx LED will on.
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6.Shut Down the Inverter
6.1 Shut Down Procedures
 Turn off the integrated DC switch on the inverter;
 Turn off the DC switch of battery;
 Turn off the DC switch of inverter PV input (if has);
 Turn off the AC switch between inverter grid output and the public grid.

6.2 Restart the inverter
Follow the procedures below when the inverter needs to be restarted.
 Follow the Shut Down Procedures of Article 6 to shut down inverter;
 Follow the Commissioning Procedures of Article 5 to turn on the inverter

7.Maintenance&Trouble Shooting
7.1 Maintenance
The inverter needs maintenance periodically, the following details should be
noticed.
PV connection: check the PV connection twice a year AC connection (both of Grid
and EPS): check the AC connection twice a year
Battery connection: check the Battery connection twice a year
Earth connection: check the Earth connection twice a year
Heat sink: clean the heat sink once a year with dry towel

7.2 Fault Code and Trouble Shooting
The LCD and LED will report the fault when the error occurs, please follow the
trouble shooting list to solve the problem.
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LED Indication

Fault Code List and Trouble Shooting
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8.Specifications
Low-voltage models:
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High-voltage models:
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