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Legal Statement
© Shenzhen KSTAR New Energy Company Limited. 2024. All rights reserved.

Al l material appearing on this manual (Acont e

Energy Company Limited (AKSTAR New Energyo).

content to a third party or uploading any content to third-party platforms (such as publicly
accessible websites) without prior permission of KSTAR New Energy is expressly prohibited.

Trademarks and Permissions

KKSTAR and other KSTAR trademarks used in this manual are owned by Shenzhen KSTAR
New Energy Company Limited.

All other trademarks or registered trademarks are the property of their respective owners.

Software License

KSTAR New Energy reserves all rights to the firmware and software. You may not use any of
the data in the firmware or software for commercial purposes in any way.

Reverse engineering, decompiling, disassembling, adapting, implanting, or other derivative
operations on the equipment are prohibited, as are researching the design and implementation
of the equipment, obtaining the source code, infringing on intellectual property rights in any
way, and disclosing the results of any performance tests.

Disclaimer

Before transporting, storing, installing, using, and/or maintaining the equipment, read this
manual, adhere strictly to its prescriptions, and pay attention to the labels on the equipment.

In this manual,

AREqui pment o refers to the hardware pr opghisct s,

AANd /or services to which this manual relates.

Ai Yowrdo iyour o refers to an i n dd, storimyunataling usinga
and/or maintaining the equipment.

In addition to paying proper attention to content in this manual labelled DANGER, WARNING,
CAUTION, and NOTICE, you shall comply with relevant international, national, or regional
standards, and industry practices. KSTAR New Energy shall not be liable for any damages
resulting from violations of safety requirements or safety standards for the design,
manufacturing, and use of the equipment.

KSTAR New Energy is not responsible for damage, personal injuries, death, and/or loss
of or damage to property caused by use outside the scope of the conditions, technical
specifications, or instructions provided in this manual.

Transport, storage, installation, use, maintenance, and all other operations shall comply with
applicable laws and regulations, standards, and specifications.

KSTAR New Energy shall bear no liability in any of the following circumstances:

eg



AThe equipment is damaged due to earthquakes, floods, volcanic eruptions, mudslides,
lightning strikes, fires, wars or armed conflicts, typhoons, hurricanes, tornadoes, extreme
weather, or other force majeure events.

AThe equipment is used outside the scope of the conditions, technical specifications, or
instructions provided in this manual.

Alnstallation and/or use do not comply with relevant international, national, or regional
standards or regulations.

AThe equipment is installed or operated by unqualified personnel.

AThe equipment is operated in a manner not in accordance with the prescriptions of the
instruction manual and safety labels.

AThe equipment and/or software code is disassembled and/or modified without the permission
of KSTAR New Energy.

AThe equipment is damaged while being transported by you or a third party commissioned
by you.

AThe equipment is stored in conditions that do not meet the standards specified in this manual.

Aln the course of operating or maintaining the equipment, you use your own materials and
tools that do not meet the requirements of local laws, regulations, and standards.

ADamage is caused by you or a third party through negligence, willful misconduct, gross
negligence, or mishandling, or for other reasons not attributable to KSTAR New Energy.



1.1

1.2

About This Manual

This manual contains important information on the transport, storage, installation,
use, and maintenance of the equipment. Read this manual carefully before
operation. You must use the equipment strictly in accordance with the instructions
in this manual to prevent damage or loss to the equipment, persons, and/or
property. Keep this manual for future reference.

Purpose

This manual is intended as:

AAn introduction to a single -phase hybrid inverter (the
E3.68KS-D22/E5KS-D22/E6KS-D22),and the BP48100P(F)1A-G2 lithium-ion
battery pack.

AAn installation and maintenance guide for qualified personnel and technicians
working with the hybrid inverters.

AAn operating guide for qualified personnel, technicians, and users of the energy
management system (EMS) integrated in the hybrid inverter.

This manual does not include information on all the components in a photovoltaic
system. For more information, visit www.KSTAR.com or the websites of the
component manufacturers.

Intended Audience

The intended audience of this manual is:

AThe qualified professional personnel and technicians who install, operate, and
maintain residential photovoltaic energy storage systems that include an
E3.68KS-D22/E5KS-D22/E6KS-D22 hybrid inverter, and/or the
BP48100P(F)1A-G2 battery pack.

AUsers who need to view inverter parameters.
ASystem integration solution providers.


http://www.kstar.com/

1.3

1.4

Conventions

The following symbols are used in this manual to highlight important information.

/\ DANGER

Indicates a hazardous situation that, if not avoided,
will result in death or severe injury.

Indicates a hazardous situation that, if not avoided,
could result in death or severe injury.

/\ CAUTION

Indicates a hazardous situation that, if not avoided,
could result in minor or moderate injury.

Indicates information that is considered important
but is not hazard related, typically used for
activities that result in property damage, but no
personal injury.

NOTE

Indicates an important tip that leads to the best
results, but not safety or damage related.

Change History

Here is the change history of this manual.

Version Date Changes
2.0 2025-10 AUpdate the contents of Chapters 6.1 and
6.2.
1.0 2025-07 Alnitial release.




2.1

Safety Instructions

All the safety instructions in this section help you transport, store, install, use, and
maintain the equipment safely, so be sure to read and follow them. In addition to

these safety instructions, you must comply with the requirements of international,
national, or regional standards and regulations, and you are encouraged to follow
industry best practices.

The equipment must be transported, installed, and maintained by trained
professionals who fully understand how the equipment works, have sufficient training
and experience in operating the equipment, and know the possible dangers and their
levels. Trained personnel are those who have received relevant technical and safety
training and have relevant experience. They know the possible dangers they may
face when operating the equipment and how to take steps to minimize the dangers
to themselves and others.

Limitation of Liability

KSTAR New Energy is not responsible, directly or indirectly, for any damage to the
equipment or loss of property caused by the following:

ADisassembling and/or modifying the equipment, replacing parts, or modifying the
software code without the permission of the manufacturer.

AAltering, repairing, and erasing serial numbers or seals by technicians not certified
by the manufacturer.

Alnstallation and/or operation of the equipment by unqualified personnel.

Alnstalling the inverter in any way that does not comply with standards or regulations.

AFailure to comply with local safety regulations. For example, in Germany,
equipment must comply with VDE certification and in Australia it must comply
with SAA certification.

AOperation of the equipment in an environment with insufficient ventilation.

AUse not in accordance with the instruction manual, technical specifications, and/
or any other instruction provided.

AUse of your own materials and tools that do not meet the requirements of local
laws, regulations, and standards.

AFailure to follow standard maintenance procedures.

AEarthquakes, floods, volcanic eruptions, mudslides, lightning strikes, fires, wars,
armed conflicts, typhoons, hurricanes, tornadoes, extreme weather, or other
force majeure events.

Additionally, KSTAR New Energy is not responsible, directly or indirectly, for:

ADamage sustained during transportation, including paint scratches caused by
friction inside the package during transportation, and damage sustained while
being transported by you or a third party commissioned by you. You must file
claims with the shipping or insurance company when the container and/or the
package is unloaded and the damage is confirmed.



2.2

AAny other damage caused by you or a third party through negligence, willful
misconduct, or mishandling, or for other reasons not attributable to KSTAR New
Energy.

Warning Signs

The warning signs and nameplates attached to the equipment contain important
information to guide you in safe use of the equipment. DO NOT remove, obscure,
or damage these signs. Make sure that these signs are always intact and fixed in
their correct positions. If a warning sign is damaged, contact the manufacturer and
have it replaced immediately by certified technicians.

You can see these warning signs attached to the equipment.

Indicates a hazardous situation that, if not avoided, can result
A in death or severe injury!

at least five minutes after it is turned off or disconnected, in

Indicates that the inverter should NOT be touched or used for
/)
A ~"5min | order to prevent electric shock or personal injury.

4:::: Indicates a hot surface. Contact can cause burns.

Indicates that you should read the user manual for
instructions.

After the equipment is unpacked,

ACheck all the warning signs and nameplates on the equipment.

Alf you find any damages to the warning signs and/or nameplates on the
equipment, contact the manufacturer immediately and DO NOT install the
equipment.




Before disposal, make sure that all warning signs and nameplates are clearly
visible and are not removed or obscured.

When you instruct others in use of the equipment, and maintain and/or repair the
equipment, follow these instructions to prevent inappropriate use or accidents
caused by uninvolved persons:

APlace clear signs at the front and rear-level switches to prevent accidents
caused by inappropriate switching.

APlace a warning sign or safety caution tape around the operating area.




2.3

Battery Safety

A rechargeabile lithium-ion phosphate battery is used in the equipment. The

battery complies with the provisions of |
on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part I,
Section 38.30.

KSTAR New Energy shall not be responsible for:

ADamages to the battery caused by earthquakes, floods, volcanic eruptions,
mudslides, lightning strikes, fires, wars, armed conflicts, typhoons, hurricanes,
tornadoes, extreme weather, or other force majeure events.

ADirect damage caused by operation of the equipment in environments other than
the intended operating environment. Indicators of inappropriate environments
include, but are not limited to, excessively high or low operating temperatures,
instability of the power grid, and frequent power outages.

ADamage, leakage, and/or rupture caused by inappropriate operation or failure to
connect the battery pack in accordance with requirements.

ADamage caused by over-discharge of the battery due to the failure of operating
personnel to promptly power up the battery after it has been connected to the
system.

ADamage caused by your failure to accept the battery in time after installation.
ADamage caused by inappropriate parameters that you set.

AAccelerated battery capacity degradation caused by mixing of batteries, including,
but not limited to, the mixing of batteries of different brands and mixing of batteries
with different rated capacities.

ABattery damage caused by storing the battery in an unintended environment,
such as in a humid, rain-prone environment.

AlLoss of capacity or irreversible damage to the battery caused over-storage without
recharging the battery in a timely manner.

ADamage caused by your or a third partyos
by the manufacturer, including, but not limited to, unauthorized relocation and
installation of the battery packs.

KSTAR New Energy shall not be responsible for damage caused by:

AFrequent over-discharge of batteries caused by your inappropriate maintenance,
on-site expansion, or long-term failure to fully charge.

AlLack of appropriate maintenance in accordance with the operating manual. Such
battery maintenance should include, but is not limited to, regular checks of the
battery terminal screws to verify tightness.

AcChanging the battery usage scenario without the approval of the manufacturer.
AUnapproved connection of additional loads to the battery.
ABatteries exceeding the maximum storage life.

ABatteries exceeding the warranty period. Such batteries can pose hazards and it
is not recommended that you continue to use them.



2.3.1

General Instructions

The chemical substances inside the battery are well sealed, so there is no physical
danger of fire or explosion or chemical danger of hazardous material leakage at
normal temperatures and pressure levels during handling. If the battery pack is
exposed to fire, mechanical shock, decomposition, or increased electrical stress due
to misuse, then leakage, release of harmful substances, and/or explosion can occur.
The released substances can irritate the eyes, skin, and throat.

AOnly trained professionals are permitted to handle
A DANGER leaking batteries.

AWnhen handling leaking batteries, personnel must wear
goggles, rubber gloves, gas masks, and protective
clothing.

AWnhen handling leaking batteries, personnel must
first disconnect the equipment and then remove the
leaking batteries.

ABatteries should be protected from the following:

A Short circuit caused by live line maintenance or by
shorting the positive and negative terminals of the
battery.

A Exposure to high temperature or heating equipment,
such as direct sunlight, ignition sources, transformer
or heaters.

A Squeezing by an external force or immersion in
water or other liquids.

A Over-charging or forced over-discharging.
A Exposing battery terminals to other metal objects.
A The use of incorrect battery types.

_ ABatteries should be protected from the following:
AMalfunctions or short circuits caused by liquid
entering the battery. Therefore, DO NOT install the
battery pack under air conditioning outlets, ventilation

vents, machine room outlet windows, water pipes,
and other locations prone to water leakage.

Alnverted, sideways, tilted, or stacked placement.

AFalse connection of fastening screws of the copper
row and/or the cable, which can cause excessive
voltage drop or the generation of a large amount of
heat at higher current, which could burn the
battery.




2.3.2 Maintenance of Battery Packs

A DANGER ADO NOT perform live line maintenance on the
batteries to prevent short circuit.

AUse the specified type of battery during replacement.

ADo a regular check on the fastening screws of copper
rows and/or cables. Make sure that they are tightened
and free of rust, corrosion, or other foreign objects. If
they are not, clean them.

2.3.3 Disposal of Battery Packs

ABefore disposal, completely discharge the battery
and consume the lithium metal inside the battery.

ADO NOT treat unwanted batteries as ordinary waste.

ADO NOT throw the battery pack into fire or place
them in high temperature.

ADO NOT dissect, pierce, or crush the batteries.

Alf a battery pack is deformed, broken, or leaking,
discard it immediately regardless of how long it has
been in storage.

10



2.4 Before Installation

AFollow the safety instructions in this manual to
A DANGER prevent personal injury and/or property damage.
ADuring transportation, a certified ABC fire extinguisher with
a capacity of at least 2 kg must be with the equipment.

ASmoking is not permitted on or near the vehicle while
loading or unloading.

ABefore installation, make sure that the equipment is free
of any electrical connections.

AMake sure that no water pipes are inside the wall on which
the system is to be mounted.

ATo prevent possible electric shock, make sure that the
inverter is not damaged and that the inverter and all
switches connected to it are settothei OFF 0 posi t i

ABefore installation, use a properly calibrated voltage
meter to test the inverter to prevent personal injury or
damage caused by a life-threatening voltage.

AThe PV string exposed to sunlight can generate high
voltage. Do these to prevent personal injury:

A The operator must wear personal protective equipment
before electrical connection.

A Before touching DC cables, use a measuring device to
make sure that the cables are not energized.

A Read the safety instructions attached to the PV string
and its manuals.

A DO NOT connect the inverter to a PV string that requires
positive or negative grounding.

11



ADO NOT transport equipment in severe weather such
as lightning, rain, snow, or winds of force 6 or higher.

Alf there is a fire, evacuate the building or equipment
area and ring the fire alarm. DO NOT enter a burning
building or equipment area.

AChoose an appropriate and safe place toinstall
the equipment. This place must meet these
requirements:

A Temperature: For the inverter and battery pack.
See Specifications.

A Relative humidity: 0i 95% (No condensation).

A NO flammable or explosive materials.

A NOT accessible to children.

A NO salt hazards.

A Sheltered from direct sunlight or severe weather.

A NOT subject to strong vibration or electromagnetic
fields.

A Well ventilated
A NOT a living area.

AA distance of at least 30 mm must be maintained
between the cable and a heat generating device
or the periphery of a heat source area to prevent
deterioration and/or breakage of the cable insulation
caused by high temperature.

ADO NOT install the equipment that is infiltrated by
moisture.

ADO NOT install the equipment with damaged
enclosure and exposed to moisture.

/\ CAUTION

AOnly qualified personnel are permitted to transport
the equipment.

AlLoading, unloading, installation, removal, and
transportation of inverters and battery packs must
be accomplished by two or more persons to
prevent personal injury caused by accidental falling
equipment.

Alf lifting tools are used to lift the equipment, make
sure that no one passes or stays under the
equipment.

ABefore installation, do a regular check and
maintenance on the tools.

12



2.5 Installation Safety

/\ DANGER

AToavoid personal injury caused by the high voltage
inside the equipment:

A Use special insulated tools for wiring.

A Read the warning signs on the equipment and
follow their instructions.

A Follow the safety instructions in this manual and
other documents provided.

AOnly trained professionals are permitted to install the
equipment.

AOnly qualified personnel are permitted to disassemble
the safety features and to service the equipment.

AOnly the personnel who have the special operation
gualification required by national or local authorities
are permitted to work in special scenarios such as
electrical operation, work at heights, and operation of
special equipment.

AOnly KSTAR-approved professional personnel are
permitted to replace the equipment or spare parts
(including software).

ADO NOT power up the equipment before the
installation is completed and confirmed by trained
professionals.

AAvoid direct contact with the power supply
equipment, as well as indirect contact through wet
objects. Prevent other conductors from coming into
contact with the power supply equipment. Measure
the voltage at the point of contact before you touch
any conductor surface or terminal, so as to avoid
electric shock.

AUse appropriate measuring tools to make sure that
the electrical parameters of the equipment meet the
requirements. To prevent electric arcs or shocks,
make sure that the connection and use of the
equipment comply with the specifications.

13



ADO NOT install equipment in severe weather such as
lightning, rain, snow, or winds of force 6 or higher.

Alf there is a fire, evacuate the building or equipment
area and ring the fire alarm, or call the emergency
services. DO NOT enter a burning building or
equipment area.

Alt is recommended that you install the inverter
vertically, not inverted, horizontal, tilted forward or
backward, excessively tilted, or tilted sideways.

AWnhen tightening screws or bolts on products or
terminals with tools, tighten to the specified torque to
prevent damage to the equipment. The manufacturer
shall not be responsible for such damage.

ADO NOT touch the equipment surface when the
equipment is in operation. The housing gets hot,and
touching it can result in burns.

AThe cables used in the PV system must be of the
right size, firmly connected, and well insulated.

ABefore connecting the DC connector to the inverter,
check the positive and negative terminals of the PV
string and make sure that no error occurs before
inserting the DC connector into the DC terminal.

ADuring the installation of the inverter, make sure that
neither the positive nor the negative terminal of the
PV string is shorted to ground, to prevent damage
caused by AC/DC short circuit of the inverter.

/\ CAUTION

ATo prevent uninvolved persons from approaching the
equipment, place highly visible warning signs or set
up safety caution tape around the equipment.

ADO NOT remove the equipment protection.

ADO NOT ignore the danger, warning, caution, and
notice text in the manuals and on the equipment.

AThe wiring process must follow the regulations of the
local grid and the safety instructions for the PV string.

14



2.6

Operation Safety

A Follow the safety instr
prevent personal injury and/or property damage.

AThe person who operates the equipment must have
necessary knowledge of the equipment, including the
equipment components and how they work.

AThe person who operates the equipment must have
necessary knowledge of this manual.

AOnly qualified personnel are permitted to
disassemble the safety features and to service the
equipment.

AKeep persons other than those operating the
equipment away from the equipment.

ADO NOT operate the equipment in an environment
where explosions can occur, or where the relative
humidity is high.

AWnhen the equipment is in operation,

A DO NOT open the inverter and the battery packs.
A DO NOT wipe the equipment with a wet cloth.

A DO NOT touch the housing of the equipment.

A DO NOT plug or unplug connectors on the inverter.

A Toavoid electric shock, DO NOT touch any
terminals of the inverter.

A Toavoid electric shock, DO NOT disassemble any
parts of the inverter.

A Toavoid burns, DO NOT touch any hot parts of the
inverter, such as radiator.

A To avoid electric shock, DO NOT connect or disconr
a PV string or a component of a PV string.

ATo avoid fatal electric shock, DO NOT touch the DC
conductors or energized electrical parts of the
inverter. When PV arrays are exposed to sunlight,
they can generate life-threatening DC voltage. This
voltage can be present in DC conductors and in the
energized electrical parts of the inverter.

AToavoid electric shocks and burns caused by
possible arcs, DO NOT disconnect the DC connector
from the inverter under load.

ABefore operating the inverter or the battery packs,
disconnect the inverter from all voltage sources as
described in this manual.

ADO NOT touch uninsulated cable ends.

15



ATo prevent chemical burns caused by leakage of

electrolyte or toxic gases from a damaged battery,
operate the battery packs in accordance with the
standard procedure. When the battery packs are
operated in a standard manner, no leakage of
electrolyte or generation of toxic gases can occur.
However, if the battery packs are damaged or
malfunction, it can leak electrolyte or generate toxic
gases.

ADO NOT operate equipment in severe weather such

as lightning, rain, snow, or winds of force 6 or higher.

ADO NOT touch the equipment with wet hands.
ADO NOT put any heavy objects on the top of the

equipment.

ADO NOT damage the equipment with sharp objects.

External protective earthing terminal shall meet at
least one of the following requirements:

© When the cross-sectional area of the earthing
cable is 0 10mmgcopper) or & 16mm3aluminum),
it is recommended that both the external protective
earthing terminal and the AC side earthing terminal
are grounded.

O When the cross-sectional area of the earthing
cable is <10mm4copper) or <16mmialuminum),
**ensure that** both the external protective earthing
terminal and the AC side earthing terminal are
grounded.

If alternative earthing methods comply with local
standards and relevant safety regulations, the
connection may be performed according to such
standards and regulations. Our company shall not be
held liable for any consequences that may arise
therefrom.
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/\ CAUTION

ATo prevent uninvolved persons from approaching the
equipment, place highly visible warning signs or set
up safety caution tape around the equipment.

ADO NOT move the inverter when it is connected to
the battery packs.

ASecure the inverter to prevent tilting.

ADuring the operation of the equipment, if any risks are
found that may lead to personal injury or
equipment damage, stop the operation immediately,
report to the person in charge, and take effective
steps.

ADuring the operation of the inverter, make sure that
neither the positive nor the negative terminal of the
PV string is shorted to ground, to prevent damage
caused by AC/DC short circuit of the inverter.

Aln the event of exposure to the electrolyte,
immediately flush the affected area with water and
seek immediate medical attention.

17



2.7

Maintenance Safety

A DANGER A Follow the safety itonstr

prevent personal injury and/or property damage.

AOnly trained professionals are permitted to maintain
the equipment.

AOnly qualified personnel are permitted to
disassemble the safety features and to service the
equipment.

AKeep persons other than those operating the
equipment away from the equipment.

AWear personal protective equipment (PPE), including
protective gloves and protective shoes.

ADO NOT begin maintenance work on the equipment
until it is turned off and fully discharged.

ABefore maintenance, disconnect the AC circuit
breaker from the grid and check the inverter status. If
all the inverter indicator lights are off, do nothing and
disconnect the DC switch at night. If the inverter
indicator is on, disconnect the DC switch directly.

AAfter the inverter is powered down for five minutes,
use testing equipment to check the voltage of the bus
capacitor and of the capacitors in the battery terminal
input and make sure that there is no voltage.

AToavoid burns, DO NOT operate the equipment
immediately after shutdown. After the equipment
cools down, wear protective gloves to operate the
equipment.

A DO NOT maintain equi pme
as lightning, rain, snow, or winds of force 6 or higher.

ATo avoid electric shock, DO NOT touch the power grid
or the contacts and terminals inside the equipment that
are connected to the grid.

AUse a standard voltmeter to check the grid. DO NOT
touch the grid before you make sure that there is not
voltage.

ATo prevent or to minimize potential damage caused
by moisture, DO NOT repair or maintain the
equipment in a wet environment.

/\ CAUTION

To prevent uninvolved p
the equipment, place highly visible warning signs or
set up safety caution tape around the equipment.
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Alf the paint on the inverter housing falls off or rust
appears, repair it in a timely manner. Otherwise, the
use of the inverter may be affected.

ATo avoid damaging the inverter, DO NOT use cleaning

agents to clean the inverter. The manufacturer shall
not be responsible for such damages.

ADO NOT open the inverter (excluding the cable box)
and replace the components inside without the
permission of the manufacturer.

2.8 Disposal Safety

A DANGER A Only trained profession.

the equipment.

A Bef or e dkesu that alllwarning signs
and nameplates are clearly visible and have not been
removed or obscured.

ATo prevent property damage and personal injury,

dispose of equipment in accordance with local
regulations and standards.
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3.2

Product Introduction
Features

The E3.68KS-D22/E5KS-D22/E6KS-D22 is a residential photovoltaic storage
system that is composed of a power control module and an extendable battery
pack. It stores and releases electrical energy according to the inverter
management system requirements. KSTAR New Energy provides a photovoltaic
storage-monitoring platform to monitor and control electricity generation and
storage of the E3.68KS-D22/E5KS-D22/E6KS-D22. Power generation,
consumption, and storage can be grasped at any time and any place, and the
information can be monitored and controlled remotely. The E3.68KS-D22/
E5KS-D22/E6KS-D22 comes with an integrated energy management system
(EMS). This system enables the inverter to run off-grid or on-grid and manages
energy flow intelligently so that the system can operate economically.

Delivery Scope

N

© - T

Figure 3-1 E3.68KS-D22/E5KS-D22/E6KS-D22 Delivery Scope

1 Hybrid inverter (with integrated Energy Management System).

Battery packs, extendable.

KSTAR Sync, for remote monitoring, available in a web-based portal and an
APP. For more information, see Stick Logger Quick Guide.

4 Stick logger, to be connected to the inverter. For more information, see Stick
Logger Quick Guide.
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3.3 Model

3.3.1 Inverter Model
The hybrid inverter model is E3.68KS-D22/E5KS-D22/E6KS-D22.
E XK S-D 22
1 2 3 4 5
1 AE0 means fAenergy
2 AXKO indicates t
means 5 kW, and A6KO
3 A"S0 meanphdasiengheertero.
41 Domeans APer MPPT
5 iz2zmeans 2 MPPTO
6 omeans NAGeneration
3.3.2 Battery Pack Model
1 2 3 4 5 6
1 "BPO0O means the | abel
2 "480 means the voltage
3 1000 means the battery
4 AP0 means t he
packs.
5 AF0 means with a heat.i
6 fLAomeans with EVE 3U cells.
7 A"G20 means the 2
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Inverter Appearance

*Hoe

Item Describe Item Describe
1 Left decorative panel 2 LED display panel
3 Right decorative panel 4 Floor stand support

Figure 3-2 the main components exploded diagram in the inverter packaging box

External ports on the inverter
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Figure 3-3 External Interface

ltem Describe Item Describe
1 WLAN/4G/LAN = DVC A” 2 DRY contact© DVC A”
3 DRM DVCA~ 4 CT/METER DVCA™
5 ParallelI” DVC A” 6 ParallelZ DVC A”
7 GRID DvCC” 8 EPS DvCC”
9 PV SWITCH DvCC" 10 PV1/PVZ DVCC"
11 BAT CAN' DVCA” 12 BAT BUTTON DVC A™
13 BAT connect ©~ DVC C”

NOTE

Decisive voltage classification (DVC) identifies the minimum necessary level
of protection for the circuit. For more information on the DVC of each port,
see Appendix: Definition of DVC.
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3.6 Battery Pack Appearance
BP48100PF1A-G2
BP48100P1A-G2

Appearance of BP48100PF1A-G2

Reset button

Indicator light (Start, dormancy and
(Green indicates runing reset are all realized by
and red indicates a fault) this Reset button)

3.7 Battery port information

3.7.1 Battery interface female

AP15400A Female connector
1 Battery—
2 Battery—
3 Chassis ground
4 CANH
5 Activate HV+
6 Inverter key+
1 Inveter Contact+
3 UP_IN+
9 CANL
10 Activate HV-
11 Inverter key—
12 Inveter Contact—
13 UP_IN-
14 Battery+
15 Battery+
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3.7.2

Battery interface male

AP15400A Male connector
1 Battery-—
2 Battery-
3 Chassis ground
4 CANH
5 Activate bV+
6 NC
7 NC
8 DO 0P+
9 CANL
10 Activate HV-
11 NC
12 NC
13 DO_0OP-
14 Battery+
15 Battery+ N l

3.8

3.9

Figure 3-4 Appearance of BP48100PF1A-G2

Energy Management System (EMS)

The inverter incorporates an electric energy management system (EMS) for low-
voltage power distribution systems. It is an extended development of the energy
management system that complies with the standard specifications of the power
distribution system. It is highly automated, easy-to-use, high-performance, and
highly reliable. You can turn on Bluetooth or WIFI switch on your mobile phone
and then open the KSTAR Sync APP to deploy loads, optimize operation, and
effectively save power.

Parallel System

With the E3.68KS-D22/E5KS-D22/E6KS-D22, you can connect up to four inverters
of the same model in parallel to build a parallel system. In a parallel system, loads
must be connected in parallel on both the on-grid and EPS sides. Compared with a
system installed with one inverter, a parallel system expands the system capacity.
For example, the rated power of the on-grid side of a system installed with one
E6KS-D22 is 6 kW, but the rated power of the on-grid side of a parallel system with
three E6KS-D22s is 18 kW (= 3 x6 kW). The rated power of the EPS side is
calculated in the same way.

To build a parallel system, you must set one inverter as the primary inverter, and
others as subordinate inverters. For more information, see Installing a Parallel
System.
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3.10

3.10.1

—
—
NOTE

Aln a parallel system, the total grid power and total load power of each
inverter can be viewed through the KSTAR Sync APP on a mobile device.

Aln a parallel system, for some settings, such as working mode, zero export,
and time setting of the PEAK SHIFT mode, you only need to set them in the
primary inverter. These settings in the subordinate inverters are to be forced
to synchronize with the primary inverter, but the setting values shown on the
KSTAR Sync APP of the subordinate inverters do not automatically change in
synchronization.

Aln a parallel system, all settings must be the same for all inverters except for the
addresses of the inverters.

Scenarios

The E3.68KS-D22/E5KS-D22/E6KS-D22 can be used in both a DC-coupling system
and an AC- coupling system.

DC-coupling System
In a DC-coupling system, the DC electricity generated by the PV panels is directly

sent to and stored in the batteries through the inverter. A DC-coupling system is
ideal for a new on- and off-grid solar+storage system installation.

Grid Meter Grid

Normal Loads

EPS Loads
Monitoring LAN
Device

Figure 3-5 DC-coupling System
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Here is the single line diagram of a DC-coupling system.

Normal Load
BACKUP Load

ﬁ - ﬁ Hybrid Inverter Back up
Switch
PV1 o sw
—‘[o— AC
DG
ﬁ L % PV2 | /b Grid Switch

PV Switch DSP

Grid Meter

PV Panels

EMS | Router

Battery
Switch

|
PACK

Figure 3-6 Single Line Diagram, DC-coupling System

3.10.2 AC-coupling System

In an AC-coupling system, DC electricity flows from PV panels to the inverter, the
AC electricity from the inverter flows to the household loads or other inverters to
transform the AC electricity back to DC electricity, and then store it in the batteries.
An AC-coupling system is ideal for retrofit.

The E3.68KS-D22/E5KS-D22/E6KS-D22 supports two AC-coupling system schemas.

If you already have a PV inverter and now want to add an energy storage system to
the inverter, but no PV panel is available for connection, you can use AC- coupling
system Schema 1.
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PV

PV Inverter

O

Normal Loads

©- L@

Monitoring
Device

EPS Loads

Figure 3-7 Ac-coupling System, Schema 1

PN

Normal Load

|BACKUP Load |
| Hybrid Inverter Back up
Switch
AC
DC cT Grid Meter
DC ] Grid Switch
DSP
EMi} = Router I
PV Meter 21 - -
AC
PV Inverter PV Panels

Figure 3-8 Single Line Diagram, AC-coupling System Schema 1

If you already have a PV inverter, now want to add an energy storage system to
the inverter, and a PV panel is available for connection, you can use Schema 2 of
AC-coupling system.
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PV PV Inverter

O

Normal Loads

Monitoring LAN EPS Loads
Device

Figure 3-9 AC-coupling System, Schema 2

Here is the single line diagram of an AC-coupling system Schema 2.

PN

Normal Load
|BACKUP Load I

L DC
PV2 /o Grid
PV Switch DSP Switch

Grid Meter

% - - ﬁ Hybrid Inverter Back up
Switch
- PV1 AC g

PV Panels
EMS | = Router I
- Battery
Switch PV Meter DC _
AC
PV Inverter PV Panels

PACK

Figure 3-10 Single Line Diagram, AC-coupling System Schema 2
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3.11  Wiring Diagram

Make sure that the groundingresistance i s | ess than 10

In Australia, New Zealand, and South Africa, direct connection of the N cable and
the PE cable in the distribution box is necessary, as shown in Figure 3-11

Hybnd system Distribution box
I, Type-A:0.3A N \
1 2on ! I
ot — —
I IR 1 RCD !
T [ Reo | . w0
®@ j I i Do rTot_Wﬂ'e_in_th_is?)o_siti_orTif_ - : [— : PE -
EPS ' 1 '"Nand PE cables are N |
- : |C°nneCted together. 1 :Inthe Australian ! ! EPS
y T Tttt TETTmT T power grid ! 1
——————— ol | mode, the wiring ! !
1 | must be done as ! 1
1 | shown in the ! !
1 F==-=-= | Idiagram. : :
63A _ , x| Tz
QL ! T ! L
Z 1o F 0 —
O = —uF
1
- - | 1
Solar Array QPE i : : PE
On-Grid ! . Grid
e 1
I_TFe_GFou_ncﬁnE screw hole L_ : ) N-BAR :
: at the lower right corner | — i |Type-A:0.3A RCD E-N .
"""""" : Link I
1
OO E-BAR E-BAR
1
! 1
l\ ,
_____________________________ 7’

Normal Loads

Figure 3-11 Wiring for Australia, New Zealand, and South Africa

Outside Australia, New Zealand, and South Africa, the N cable and the PE cable in
the distribution box must be wired separately, as shown in Figure 3-12.

NOTE

Make sure that the grounding of the EPS load is correct and tightened.
Otherwise, during a grid failure, the EPS may not function normally.
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Distribution box

_______________________________

Hybrid system / o Type-A:0.3A \.
1 1 32A ! 1
@ L : 1 : 1 L
1
o L [ Reo ) ae
[ ] =
N ! L PE\ =
1
EPS ! : e
! 1
_______ .. 1
1 | |
1 | '
: | .
- !
oLt . ! éCT ! L
& o) R L _ﬂ:
| ! I— —— - 1
Solar Array QPE f : : PE
= = On-Grid | ! | Grid
T 1
I The Grounding screw hole 1S : '
: at the lower right corner | — : Type-A:0.3A RCD .
____________ '
1
OO E-BAR] E-BAR :
1
1

_______________________________

Normal Loads

Figure 3-12 Wiring Outside Australia, New Zealand, and South Africa

The battery power and signal connectors are in blind-inserted mode, so the
communication was automatically connected after the battery packs and the inverter
were assemble.
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3.12
3.12.1

System States

Inverter States

The inverter can be in six states shown in Table 3-2.

F

B C

F1 F2 F3 F4 F5

Table 3-2 Inverter States

Icons Implication Color | Status Describe
On PV operating normally
A PV Indicator Green | Flashing | PV connected but not operating
Off PV not connected
on Monitoring backend connected
o and communication normal
Communication —
B : Green Monitoring module not
Indicator L
Off connected or communication
abnormal
System in On-grid operation
On
mode
C Grid Indicator Green Flashing | System n _b)_/pass mode
System in initialization, standby,
Off off-grid, fault, commissioning, or
upgrade mode
D Off-Grid Green | On System in off-grid PV charging
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Indicator mode
Off PV off-grid charging not in
progress
, On System fault
E Fault Indicator | Red
Off
On Battery operating normally
. Battery abnormal (alarm or BMS
Batter
F Indica%/or Green | Flashing | - munication abnormal)
Battery shutdown or battery
Off :
disconnected
F5x 5/5 | 0 80%
Battery SOC Fax 4/5 | G 60%
Indicator F3x 3/5 | & 40%
F (Flashing Green -
during F2x 2/5 | u 20%
charging) Flx 1/5 |8 5%
0 <5%

3.12.2

3.13

3.13.1

—
—
NOTE

For more information about the error codes, see Error Codes of the System
and Alarm Codes of the System.

Battery Pack States

A battery pack can be in five states: OFF, NORMAL, ALARM, FAULT, and
PROTECTION. For more information, see Indicator Lights and States.

Working Modes

The E3.68KS-D22/E5KS-D22/E6KS-D22 supports three working modes: SELF
CONSUME, BAT PRIORITY, and PEAK SHIFT. You can choose a working mode
through the integrated EMS. For more information, see the WORK MODE
subsection under Application Scenario Setting.

SELF CONSUME

In SELF CONSUME mode, the electricity generated by the PV panels is consumed
in this order:

Step 1. Supplies electricity for household use.
Step 2. Stores the excess electricity in batteries.

Step 3. Pushes the excess electricity onto the local power grid.
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3.13.2

3.13.3

When the sun goes down, the household power supply is automatically switched
to the batteries. If the power supply from the batteries is not sufficient, power is
sourced from the local power grid.

PRIORITY

In BAT PRIORITY mode, the batteries are only used as EPS. When the grid fails,
the household load is powered by the batteries. When the grid is working, the
household load is powered by the grid, not by the batteries. The PV panels or the
local power grid send electricity to the batteries, where it is stored until needed.

PEAK SHIFT

In PEAK SHIFT mode, you can determine the charging and discharging time of the
battery yourself, and if you enabling the peak shift power control, you can set the
peak power and valley power of the load power.
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4.1

Installation

With the E3.68KS-D22/E5KS-D22/E6KS-D22, you can install a PV energy storage
system using either of two schemas:

Alnstall one hybrid inverter and one, two, three, or four battery packs.

Alnstall a parallel system with multiple hybrid inverters of the same model, each

with its own battery packs, connected in parallel. For more information, see
Installing a Parallel System.

Follow the steps in Figure 4-1 to install a PV energy storage system with an
E3.68KS-D22/E5KS-D22/E6KS-D22.

Prepare Tools and Determine

Start Check Package Instruments Installation Position

Mount Batteries

. Connect Inverter &
Connect Batteries PV Solar Panels

Connect DRED Mount Inverter

Connect
Generator

End Optional

Connect CT or Connect
Smart Meter Stick Logger

Install System

Connect AC Power
Cables

Figure 4-1 Installation Procedure

Only trained professionals are permitted to install the system.
Two trained professionals are necessary to carry out installation.

Checking the Package

Open the package, make an inventory of its contents, and make sure that all hybrid
inverter and battery pack components are present.

Before opening the package, make sure that the box is not damaged.
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41.1

Hybrid Inverter Components

| Test
User manual
report
M N P
Q 8 i i
. - Ite . .
ltem Quantity | Description m Quantity | Description
Base (must be removed from
Inverter (packed and ; . i
A 1 . B 1 inverter bottom immediately
assembled with base) .
after unpacking)
c 2 Mounting bracket D 5 PV te_rmlnals: 2X positive, 2x
negative
E 6 sets | M4x12 Bolt F CT (optional)
G 1 AC EPS connector H AC grid connector
| 1 WIFI Connector 3 1 set 2 screws, 2 rubber sleeves 2
gasket (base and wall bracket)
K 1 RJ45 Connector L 1 WIFI+BLE Stick
User manual, Warranty card,
M L PV connector tool N 1 Certificate of quality card
o 1 YDS?O-C16_ Smart Power = 1 Test report
Meter (optional)
Q 1 CT Connector R 2 OT terminals
- RS485 Communication
S 1 Positional Punch card T 1 Cable (10 m)
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4.1.2

Battery pack Components

A battery pack delivery includes the following.

J

sl
Bt

ST6. 3%50:2pcs

Mb*12: N :
M5*12:8pcs D10%50: 2pcs 16 Gasket:2pcs

k ‘ N r— (&
M4*10:2pcs Mounting Kit-Wall:2pcs |Mounting Kit-Battery:2pcs

Mechanical cover*2
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4.2

Preparing Tools and Instruments

Ty |

Protective Goggles Protective Gloves Protective Mask

&3

Protective Shoes

«10mm Power Dirill

Torque Wrench

7

Rubber Mallet

[T /

Leveling Instrument Tape Measure Marker Pen

Cross Screwdriver

S >

ON GRID Wire (8 AWG EPS Wire (10 AWG
Wire Stripper or 8 mm?) or 6 mm?2)

>

PV Wire (12 AWG or 4 mm?, max. Voltage 1,000 V)
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4.3

4.3.1

Installation Position Requirements

The E3.68KS-D22/E5KS-D22/E6KS-D22 energy storage system can be
installed indoors or outdoors, but the position for installation must meet
these requirements:

Asufficient space for personnel to install and maintain the equipment and to
observe the LED indicator light status on the hybrid inverter.

AAmbient temperature: For the inverter and battery pack. See Specifications.
ARelative humidity: 07 95% (No condensation).

AlLevel floor, but not sloped.

ASheltered from direct sunlight or severe weather.

Awell ventilated

ANOT near flammable or explosive materials.

ANOT exposed to salt hazards.

ANOT subject to strong vibration or electromagnetic fields.

ANOT a habitable room, as defined in AS/NZS 3000

ANOT accessible to children.

Q The energy storage system needs to keep a certain safe distance (>1

the surrounding doors, windows, escape routes and other systems.

Restrictions

DO NOT install the system in these locations:

AHabitable rooms, as defined in AS/NZS 3000.

AA ceiling or wall with a cavity.

AOn a roof.

AEntrance or exit.

AUnderneath staircases or passageways.

AAreas where relative humidity and condensation exceed 95%.

APlaces exposed to salty air.

AEarthquake zones, unless additional safety measures have been taken.
APlaces at more than 4,000 meters above sea level.

APlaces in direct sunlight or places where the ambient temperature varies a lot.
APlaces with flammable materials and gases.

APlaces where explosions may occur.

AlLocations where the installation of panels is restricted by AS/NZS 3000.

Awithin 600 mm of any heat source, for example, hot water unit, gas heater, air
conditioning unit, or any other equipment.

AWwithin 600 mm of any outlet.
AWithin 600 mm of any window or vent.
Awithin 600 mm of the side of any other installation.

AHazardous areas with insufficient distance from gas cylinders or gas reliefvalves
as defined in AS/NZS 3000.
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4.3.2

When the E3.68KS-D22/E5KS-D22/E6KS-D22 is installed indoors, make sure
that the building structure, room furniture, and appliances do not interfere with
the operation and maintenance of the system.

If the E3.68KS-D22/E5KS-D22/E6KS-D22 is installed in a corridor, aisle, lobby, or
similar area that leads to an emergency exit, at least one meter of space must be
allowed for safe egress.

To prevent fire, the wall or structural surface on which the
E3.68KS-D22/E5KS-D22/E6KS-D22 is mounted must be made of
non-combustible material. If the wall or structural surface is not made of
non-combustible material, a layer of non-combustible material can be placed
between the equipment and the surface.

Clearance Requirements

If the E3.68KS-D22/E5KS-D22/E6KS-D22 is mounted on a wall or on a surface that
is 300 mm from a wall or structure that separates the equipment from habitable
rooms, the distance between the equipment and other structures or objects must be
increased. The minimum required clearance is as follows:

A500 mm to the sides of the equipment.
A500 mm above the equipment.
A500 mm in front of the equipment.

Rain Cover

2500mm =500mm

(O]

¢2500mm  600~800mm _ >500mm

(O]

}

2500mm >

R e e N
AR R AR AN RO
AR RN
NRNARREANARNNRRANNSANNRANNN

= = = = =

Rain Cover

2500mm

AARANRRARRARRANNANARAONNNNRN

2500mm < 2500mm

¢ 2500mm >

A R R R R RO R AR A
RN RRNEAR NIRRT
AN AR R A RN A RN AR RN
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Figure 4-2 Peripheral Clearance Requirements for Installation

AFor outdoor installations, a shelter above the equipment is necessary.

AWhen installing the E3.68KS-D22/E5KS-D22/E6KS-D22, make sure that the
distance between the highest point of the equipment and the ground or the
mounting platform does not exceed 2.2 meters.

If the distance between the E3.68KS-D22/E5KS-D22/E6KS-D22 and the object
above it, for example, a ceiling, is less than 500 mm, the surface of the object
must be paved with non-combustible material in the form of a circle with a radius
of 600 mm around the center of the equipment.

—
—
NOTE

The minimum distance between the E3.68KS-D22/E5KS-D22/E6KS-D22 and the
object above it must be more than 200 mm.
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4.4 Installing the System

Follow the steps in this section to install an E3.68KS-D22/E5KS-D22/E6KS-D22
energy storage system with one hybrid inverter.

4.4.1 Mounting the All in one system
SAFE HANDLING NOTES

The inverter should be moved by two persons. One inverter weighs approximately
25 kg.

Wear protective goggles and a mask to prevent the dust created during drilling
from entering the respiratory tractor

PROCEDURE

Step 1. Remove the inverter from the carton.

= =

Step 2. Remove the screws in the middle of the decorative side panel.

Step 3. First lift out the decorative side panels upwards, then remove the bottom
fixing screws.
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Step 5. Battery Pack Installation

5-1 Take the battery pack out of the carton and stand it horizontally on the
ground 1 tear off the protective film at the battery interface on both sides of the
battery pack, then place the battery pack vertically on the base.

Tear open before installation
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5-2 First, screw the mounting kit-battery onto the battery pack, Then fix the

mounting kit wall to the mounting kit battery with screws. Finally, place the battery

pack close to the wall for marking, drilling, installing expansion tubes and screws.
g

EPs

Iy

M5*12 screws*8

M4*10 screws

4.3U battery pack:

5-3 Install a set of batteries and tighten the screws on both sides at the same
time, then continue to stack the next battery module.
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Use M4*10 screws to tighten, the screw torque is 2.0NM When needing to
assemble the second battery (and all others), repeat step 5-1 to carry out the
installation.

Step 6.Install the hybrid inverter

6-1 The disassembled inverter is shown in Figure 2.1.

Figure 2.1

6-2 Use the-Positional Punch card to align the holes on the battery pack, mark
the inverter mounting hole positions, and drill using a 10mm drill bit. The drilling
depth should exceed 50mm. Place the expansion plug into the hole, then secure
the base using ST6.3*50mm screws with a torque of 3.0 Nm.
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—_

Step 7. Install the lock wall bracket.

Fix the mounting brackets on both sides of the inverter with

SCrews.

7-1 Stack the inverter on top of the battery pack and secure it using M4*10
screws (fasten into the upper screw holes) with screw a torque of 2.0 Nm.

7-2 Install and secure the wall bracket. After adjusting the wall bracket, fix it

using M4*10 screws with a screw torque of 2.0 Nm.
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