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Legal Statement

€ Shenzhen KSTAR New Energy Company Limited. 2024, All rights reserved.

All material appearnng on this manual ("content™ is the property of Shenzhen KSTAR New
Energy Company Limted ("KSTAR New Energy”). Distributing, copying, or forwarding any
content to a third party or uploading any content to third-party platforms (such as publicly
accessibie websites) without prior permission of KSTAR New Energy is expressly prohibited.

Trademarks and Permissions

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

All other trademarks or registerad trademarks are the property of ther respective owners.

Software License

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

Heverse engineering, decempiling, disassembling, adapting, impianting, or other denvative
operations on the equipment are prohibited, as are researching the design and
implementation of the eguipment, obtaining the source code, infringing on intellectual property
nghts in any way, and disciosing the resuifts of any periormance tests.

Disclaimer

Before fransporting, storning, installing, using, and/or maintaining the eguipment, read this

manuai, adhere stnchly te is prescriptions, and pay attention to the labels on the equipment

In this manual,

« “Equipment” refers to the hardware productis, firmware, software. components, spare paris,

« And Jor services to which this manual relates,

« “¥ou" or "your reters to an individual or a legal entity transporting, storing. insialling, using,
andfor maintaining the equipment.

In addition to paying proper atiention to content in this manual Iabelled 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
resulfing from violations of safety reguirements or safety standards for the design.
manufactunng, and use of the eguipment

KSTAR New Energy is not responsible for damage, personal injuries, death, anddor loss

of or damage to property caused by use gutside ihe scope of the condifions, technical
specifications, or instructions provided in this manual

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

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



« The eguipment is damaged due to earthquakes, Tloods, volcanic eruptions, mudslides,
lightning strikes, fires, wars or armed conflicts, typhoons, hurricanes, fornadoes, extreme
weather, or other force majeure evenis.

* The eguipment iz used outside the scope of the conditions, technical specifications, or
instructions provided in this manual

+ |nstallation andfor use do not comply with relevant intermational, national, or regional
siandards or regulations.

* The equipment is installed or operated by unqualified personnel

* The eguipment is operated in 2 manner not in accordance with the prescriptions of the
instruction manual and safely labels.

= The eqguipment andfor software code is disassembled andfor modified without the permizsion
of KETAR New Enemgy

* The equipment is damaged while being transported by vou or a third party commissioned
by you.

« The equipment is stored in conditions that do not meet the standards specified in this manual

* |n the course of aperating or maintaining the eguipment. you use your own materials and
tools that do not mest the reguiremenis of local laws, reguiations, and siandards.

« Damage Is caused by you or a third party through negligence, williul misconduct, gross
negligence, or mishandling, or for other reasons not attributable to KSTAR New Energy.



1.1

1.2

About This Manual

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

Purpose

This manual is intended as

* An introduction to a three-phase hybrid inverter (the E3.68K5-D22/E5KS-
D22/EGKS-D22) and the BP43100F (F)1-G2 lithium-ion battery pack.

= An installation and maintenance guide for gualfied personnel! and technicians
working with the hybrid inverters.

* An operating guide for gualified personnel, technicians, and users of the energy
management system (EMS) integrated in the hybnd inverter.

This manual does not include information on all the componenis in a photovoliaic
system. For more information, visitwww KSTAR . com or the websites of the
component manufaciurers.

Intended Audience

The intended audience of this manual is:

* The qualified professional personnel and technicians who install, cperate, and
maintain residentiatl photovoltaic energy storage systems that include an
E3.68KS-D22E5KS-D22/E6KS-D22 hybrid inverter, andior the BP48100P
(F)1-G2Z battery pack.

« Users who need to view inverier parameters.

» System integration solution providers.



1.3

1.4

Conventions

The Tollowing symiols are used in this manual to highlight important information.

/\ DANGER

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

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

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

Change History

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

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

Here is the change history of this manual

Version

G

Date
Z0E00

Chanpes

| In_iti_al_re]_e_a_se.




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 o read and follow them In addition fo

these safety instructions, you must comply with the requirements of infernational,

natienal, or regional standards and regulaticns. and yvou are encouraged to follow
industry best pracfices

The eguipment must be transported, installed. and maintained by trained
professionals who fully undersiand how the equipment works, have sufficient
fraining and experience in aperating the eqguipment, 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 eguipment and how to take steps to minimize the
dangers fo themselves and others.

Limitation of Liability
KS5TAR New Energy is not responsible, direcily or indirectiy, for any damage to the

equipment or loss of property caused by the following:

* Disassembling andfor modifying the equipment, repiacing parts, or modifying the
software code vathout the permission of the manufacturer.

« Altering, repairing, and erasing =arial numbers or =eals by technicians not certified
by the manufacturer.

» |nstaliation and/or pperation of the eguipment by ungualified personnel

» |nstaliing the inverter in any way that does not comply with standards or regulations.
« Faiture to comply with local safety reguiations. For example, in Gemmany,
equipment must comply with VDE cerfification and in Austrafia it must comply
with SAA certification.

» Operation of the equipment in an environment with insufficient ventilation.

» Uise not in accerdance with the instruction manual, technical specifications, and/
or any other instruction provided.

» Use of yvour own materials and tools that do not meet the requirements of local
laws, reguiations, and standards.

= Failure to follow standard maintenance procedures.

« Earthguakes, floods, volcanic eruptions, mudsiides, lightning sinkes, fires, wars.

armed conflicts; typhoons, hurmicanes, tomadoes, extremsa weather, or other
force majeure events.

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

» Damage sustained during transportation, including paint scratches caused by
friction inside the package during transporiation, and damage sustained while
being transporied by you or a third party commissionad by you. You must file
claims with the shipping or insurance company when the container and/or the
package is unioaded and the damage is confirmed.
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« Any other damage caused by you or & third party through negligence, williul
misconduct, or mishandling, or for other reasons not attributable to KSTAR New
Energy.

Warning Signs

The warmning signs and nameplates aftached fo the equipment contain important

informalion to guide you in =afe use of the eguipment. OO NOT remove, obscure,
or damage these signs. Make sure that these signs are always intact and fixed in

their correct positions._ [T 8 waming sign is damaged, contact the manufacturer-and
have it replaced immediately by cerified technicians

You can see these waming signs aftached to the eguipment

& Indicates a hazardous sifuation that, i not avoided, can
resuit in death or severe injury!

for at least five minutes after it is tumed off or disconnected,

Indicates that the inverter should NOT be teuched or used
A\ /)
=mn | in order to prevent eleciric shock or personal infuny.

A Indicates a hot surface. Contact can cause bums.
m Indicates that you should read the user manual for
| Instructions.

= |

iﬁ.ﬂer the equipment is unpacked,

| Check all the waming signs and namepliates on the eguipment.

« | you find any damages fo the waming signs and/or nameplates on the
equipmant, contact the manuiacturer immediately and DO NOT instalithe
equipment.




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

'When you instruct others in use of the equipment, and maintain andfor repair the

!Equiprn ent, follow these Instruchions to prevent inappropriate use or accidents
| caused by uninvolved persons:

o Place clear signs at the front and rear-level switches to prevent accidents
caused by mappropriate switching.

" FPlace a waming sign or safety caution tape around the operating area.




2.3

Battery Safety

A rechargeable lithium-fon phosphate battery is used in the eqguipment. The
battery complies with the provisions of “United Nations Recommendations
on the Transport of Dangerous Goods, Manual of Tests and Criteria, Part 1ll,
Section 358.3".

KSTAR New Energy shall not be responsible for:

* Damages 1o the battery caused by earthguakes, floods, volcanic eruptions.
mudshdes, lightning strikes, fires, wars, armed conflicts, typhoons, hurricanes,
tornadoes, extreme weather, or other force majeure events.

» Direct damage caused by operation of the eguipment in environments other than
the intended operating environment. Indicators of inappropriate environments
inciude, but are not imited to, excessively high or low operating temperatures,
instabllity of the power grid, and frequent power outages.

« [lamage, leakage, andfor rupture caused by inappropriate operstien or failure 1o
connect the battery pack in accordance with requirements.

« Damage caused by over-discharge of the baftery due to the faillure of operating
personnel to prompily power up the battery after it has been connected to the

gystem
* Dramage caused by your fallure to accept the battery in time after instaliation.
* Damage caused by inappropriate parameters that you set.

« Accelerated battery capacity degradation caused by mixing of balteries, including,
but not limited to, the mixing of batteries of different brands andmixing of batteries
with different rated capacities.

« Battery damage caused by storing the battery in an unintended envircnment,
such as in a humid, rain-prone environmeant

» L 0oss of capacity or imeversible damage to the battery caused over-storage without
recharging the battery in a timefy manner.

* Dramage caused by your or a third party’'s faillure to follow the requirements
specified by the manufacturer. inciuding. but not limited to, unauthonzed relocation
and installation of the battery packs.

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

* Freguent over-discharge of batteries caused by your nappropriaie maintenance,
on-site expansion, of long-term failure to fully charge.

» | ack of appropnate maintenance in accordance with the operating manual, Such
battery maintenance should include, but is not limited to, regular checks of the
baftery terminal screws fo veriiy tighiness.

» Changing the battery usage scenano without the approval of the manufaciurer.
» Unapproved connection of additional loads to the batiery,
« Batteries exceeding the maximum storage life.

+ Batternes exceeding the warranty period. Such battenies can pose hazards and if
1= not recommended that you continue to use them.



2.3.1 General Instructions

The chemical substances inside the battery are well sealed, o there i= no physical
danger of fire or expiosion 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, decompoesition, or increased elecincal stress due
fo misuse, then leakage, release of hamful substances, and/or explosion can oCCur,
The released substances can imiate the eyes, skin, and throat

A * Only frained professionals are permitted to handle
/A DANGER leaking batteries.

« When handling leaking batteries, personnel must wear
gogoles, rubber gloves, gas masks, and protective
clothing.

« YWhen handling leaking batteries, personnel must
first disconnect the equipment and then remove the
leaking batternes.

+ Batteries should be protected from the following:

» Shor circult caused by live line maintenance or by
shorting the positive and negative terminals of the
hattery.

» Exposure io high temperature or heating eguipment
such s direct sunlight, ignitton sources, transformer
or heaters.

= Sgueezing by an external force or immersion in
water or other iquids

» Oyer-charging or forced over-discharging

» Exposing battery terminals to octher metai objects.

* The use of incorrect battery types.

_ Batienes should be protected from the following:

« Malfunctions or shor circuits caused by liguid
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.
» Inverted, sideways, tilted. or stacked placement.

* False connection of fastening screws of the copper
row andfor 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

f « DO NOT periomm live line maintenance on the
(!
/N DANGER batteries o prevent shori circurt
* Use the specified type of bafiery during replacement.
« Do a regular check on the fastening screws of copper
rows and/or cables. Make sure that they are tightened
and free of rusi, corrosion, or other foreign objects. I
they are not, clean them.

2.3.3 Disposal of Battery Packs

« Before disposal, completely discharge the battery
_ and consume the lithium metal inside the battery

« DD NOT treat unwanted batteries as ordinary waste.

« DO NOT throw the batiery pack into fire or place
them in high temperature.

« DO NOT dissect, pierce, or crush the batienes.

« |f a battery pack is deformed, broken. or leaking,
discard it immediately regardless of how [ong it has
Deen in storage.

1a



2.4 Before Installation

» Follow the safety instruchions In this manual to
L"'L DANGER prevent personal injury andfor property damage.

» During transportaticn, a certified ABCT fire extinguisher
with a capacity of at least 2 kg must be with the
equipment

« Smoking is not permitted on or near the vehicle while
loading or unioading.

« Before installation, make sure that the equipment is free
of any electrical connections

« Make sure that no waler pipes are incide the wall on
which the system is to be mounted.

« Toprevent poszible electric shock, make sure that the
inverter is not damaged and that the inverter and all
switches connected to it are set to the “*0OFF" position.

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

* The PV string exposed to sunlight can generate high

voltage Do these to preveni persanal injury

» The operator must wear personal protective equipment
before electrical connaciion

» Before touching DC cables, use a measurnng device to
make sure that the cables are not energized

» Read the safely instructions attached to the PV string
and its manuals.

« D NOT connect the inverter to a PV siring that requires
posifive or negative grounding.

1



_ « DO NOT transport eguipment in severe weather such
as lightning, rain, snow, or winds of force & or higher.
« |f there is a fire, evacuate the building or eguipment
area and ring the fire alarm. DO NOT enter a buming
building or eguipment area.
« Choose an appropriaie and safe place toinstall
the equipment. This place musi meet these
reguirements:
» Temperature: For the inverter and battery pack.
See Specricafions

» Relafive humidity: 0—95% (No condensation).

» NO flammable or explosive maienals.

» NOT accessible to children

= NO salt hazards.

» Sheltered from direct sunlight or severe weather.

» NOT subject to strong vibraticn or electromagnetic
fields.

» Well ventilated

= NOT a living area.

« A distance of at least 30 mm musi be maintained
between the cable and 2 heat generating device
or the periphery of a heat source area to prevent
deteroration and/or breakage of the cable nsulation
caused by high femperature.

« DO NOT Install the equipment that is infiltrated by
maoisiure.

« DO NOCT install the eguipment with damaged
enciosure and exposed o moisture.

« Only qualified personne! are pemitied to transport
the eguipment.

= Loading, unloading, insiallation, removal. and
transporiation of inverters and battery packs
must be accomplished by two_or more persons to
prevent personal injury caused by accidental falling
equipment.

» [f lifting tools are used to fift the eguipment,

make sure that no cne passes or stays under the
ﬁﬂulpment

« Before installation, do a regular check and
_ maintenance on the tools.

12



2.5

Installation Safety

/\ DANGER

* Toavold personal injury caused by the high voitage

inside the eguipment
v |ise special insulated tools for wiring.

» Read the waming signs on the equipment and
follow their instructions

» Foliow the safety instructions in this manual and
other documents provided

Oinly trained professionals are permitied to install the
equipment.

Only gualified personnel are permitied to disassemble
the safety features and to service the eguipment

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

Cniy KSTAR-approved professional personnelare
permitted to replace the eqguipment or spare parts
(including software).

DO NOT power up the equipment before the
instaliation is completed and confirmed by trained
professionals

Avoid direct comiact with the power supply
equipment. as well as indirect contact through wet
objects. Prevent other conduciors 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 fo avoid
electric shock.

Use appropnate measuring tools to make sure that
the electrical parameters of the eguipment meet the
requirements. Toprevent electric arcs or shocks,
make sure that the connection and use of the
equipment comply with the specifications

13



« DO NOT install eguipment in severe weather suchas
fightning, rain. snow, or winds of force 6 or higher.

« |f there is a fire, evacuate the building or eguipment
area and ring the fire alarm, or call the emergency

senvices. 0O NOT enter a bumning building or
equipment area.

= It is recommended that you install the inverter
verfically, not mverted, honzontal, tiited forwardor
backward. excessively filted. or tilted sideways.

= When tightening screws or boits on products or
terminals with tools, tighten to the specified torque to
prevent damage to the equipment. The manufaciurer
shall not be responsible for such damage.

« DO NOT touch the eguipment surface when the
equipment is in operation. The housing gets hot, and
touching it can result in bums.

* The cables used in the PV system must be of the
nght size, firmly connected. and weil insulated.

« Before connecting the DC connector to the inverier,
check the positive and negative terminals of the PV
string and make sure that no error occurs before
insering the OC connecior into the DC terminal

« During the instaliation of the inverter, make sure that
neither the pesifive nor the negative ferminal of the
PV siring is shoried to ground, to prevent damage
caused by AC/DC short circuit of the inverter.

= To prevent uninvolved persons from approaching the
equipment, place highty visible waming signs or sel
up safety caution fape around the equipment.

« DO NOT remove the equipment protection.

« DO MOT ignore the danger, warning, caution, and
) B notice text in the manuals and on the equipment.

= The wiring process must follow the legﬁiﬁmﬁ of the
_ local grid and the safety instructions for the PV siring

14



26 Operation Safety

= Follow the safety instructions in this manual to
ﬂl‘; DANGER prevent personal injury and/or propeny damage
* The person who operates the equipment must have
necessary knowledge of the eqguipment, including the
eguipment components and how they work

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

« Only qualified personnel are permitied {o
disascemble the safety features and to service the
eguipment.

+ Keap persons other than those operating the
eguipment away from the eguipment.

« DO NOT operate the eguipment in anenvirenment
where explosions can eccur, or where the relative
humidity is high.

» When the eguipment is in operation,

» 0 NOT open the inverter and the battery packs

v DO NOT wipe the eguipment with 8 wet cioth.

= [0 NOT touch the housing of the equipment

= OO0 NOT plug or unplug connectors on the inverer

= Toavoid electric shock, DO NCT touch any
terminals of the inverer.

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

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

» Toavoid electric shock, DO NOT connect or disconr
a PV siring or a component of a PV siring.

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

* Toavoid electric shacks and burms caused by
poasibie arcs, O NOT disconnect the DC connector
from the inverter under load.

« Before operating the inverier or the battery packs,
disconnect the inverer from all voltage sources as
described in this manual.

. I;h‘:: NE]Ttuq_{:lj unins_ula_tted :;aJ:!JE E__rt_ds.

1a



To prevent chemical bums 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 siandard manner, no leakage of
efectrolyte or generation of taxic gases can oCour.
However, if the battery packs are damaged or
malfunction, it can leak electrolyte or generate foxic
Qases.

DO NOT operate equipment in severe weather such
as lightning, rain, snow, or winds of force & or higher.
DO NOT touch the eguipment with wet hands

DO NOT put any heavy objects on the top ofthe
equipment

DO NOT damage the eguipment with sharp objects.

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

* When the cross-sectionat area of the earthing
cable is =10mm7{copper) or =16mm* (aluminum},
it iz recommended that both the external protective
earihing terminal and the AC side earthing terminal
are grounded.

* When the cross-sechionat area of the earthing
cable is=10mm? (copper) or =16mm= (aluminum}j,
*“ensure that™ both the external protective earthing
ferminal and the AC =side earthing terminai are
grounded.

If alternative earthing methods comply with local
standards and relevant safety regulations; the
connection may be performed according fo such
standards and reguiations. Qur company shall nol
be held liable for any consequences that may arise
therefrom.

18



« To prevent uninvolved persons from approaching the
eguipment, place highly visible waming signs or set
up safety caution tape around the equipment.

= DO NOT move the inverter wihen it is connected to
the battery packs.

« Secure the inverter to prevent tilfing.

« During the operation of the equipment. if any risks are
found that may lead to personal injury or
equipment damage, siop the operation iImmediately,
report to the person in charge, and fake effective
cleps.

* During the operation of the inverter, make sure that
neither the positive nor the negative terminal of the
PV siring is shorted to ground, to prevent damage
caused by AC/DC short circult of the imvarier,

= {n the event of exposure to the electrolyie,
immediately flush the affected area with water and

seek immediate medical attention.

17



2.7

Maintenance Safety

& DANGER * Follow the safely instructions in this manual to

prevent personal injury and/or property damage.

« Cinly trained professionals are permitted to maintain
the eguipment.

« Only qualimed personnel are permitted to
disassemble the safety features and to semvice the
equipment

« Keep persons other than those operating the
eguipment away from the eguipment

» Wear personal protective equipment (FPE), including
protective gloves and protective shoes.

« OO NOT begin maintenance work on the eguipment
until it is tumed off and fully discharged.

« Before maintenance. disconnect the AC circurt
breaker from the grid and check the inverter status.
It all the inverter indicator lights are ofi, do nothing
and disconnect the DC switch at night i theinverer
indicater is on, disconnect the DC switch directiy.

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

« Toavoid bums, DO NOT operate the eguipment
immediately after shutdown. After the equipment
cools down, wear protective gloves to operate the
equipment

= DO NOT maintain eguipment in severe weather such
as fightning, rain, snow, or winds of force 6 or higher.

* Toavold electnc shock, DO NOT touch the power grid
or the contacts and terminals inside the equipment
that are connected to the gnid.

» Use a standard volimeter fo check the grid. DO NOT
touch the gnd before you make sure that there is not
voitage.

« Toprevent or fo minimize potential damage caused

by moisture, DO NOT repair or maintain the
eguipment in a2 wet environment.

.« To prevent uninvolved persons from approaching

the equipment, ptace highly visible warming signs or
set up safety caution tape around the eguipment

14



= If the paint on the inverter housing falis off or rust
_ appears. repair it in a timely manner. Otherwise. the

use of the inverter may be affected

* Toavold damaging the inverter. DO NOT use
cleaning agents to clean the inverter The
manufacturer shall not be responsible for such
damages.

« DO NOT open the inverter (excluding the cable
box) and replace the componeants inside without the
pemmission of the manufacturer.

2.8 Disposal Safety

ﬂl DANGER « Only frained professionals are permitted to discard

ihe equipment
« Before dizposal, make sure that all waming signs

and nameplates are ciearly visible and have not been
removed or obscured.

« Toprevent property damage and personal injury,
dispose of equipment in accerdance with local
regulations and standards.

19



3.2

Product Intfroduction
Features

The BE3.68K5-D22/ERKS-D22/EpkS-D22 is a residential photovoltaic storage
cystem that is composed of & power conirol moedule and an extendable battery
pack. it stores and releases electrical energy according fo the inverter
management system requirements. KSTAR New Energy provides a photovaltaic
ciorage-monitonng piatform to monitor and control electricity generation and
siorage of the E3.68K5-D22EAKS-D22/EGKS-D22 Fower generation,
consumption, and storage can be grasped at any fime and any place, and the
information can be monitored and controlied remotely. The E3.68KS-DZ2/EAKS-
D22EGKS-D22 comes with an integrated energy management system (EMS).
This system enables the inverter to run off-grid or on-grid and manages enargy
flow intefligently so that the system can operate economically

Delivery Scope

@) iy

Figure 3-1 E3.68KS-D22/ESKS-D22/EGKS-D22 Delivery Scope

1 Hybnd inverer (with integraied Energy Management System).

2 Battery packs, extendable

3 SDLAEMAN, for remote monitoring, available in a8 web-based portal and an
APP. For more information, see Stick Logger Quick Guide.

4 5Sfick logger, to be connecied to the inverer. For more information, see Sfick
Logger Cuick Guide,



3.3 Model

v.a.1 Inverter Model
The hybrid inverter model is E3.68K5-D22/ESKS-D227EGKS-D22.

E xKk S-D 22

1 2 3 4 G| |8

1 °“E" means "energy siorage system”

“K" indicates the rated output of the system. “3.68K" means 3.68 kKW, b’
means 5 KW, and "6K° means 6 kKW,

“5" means “single-phase inverier”
“0¥ means “Per MPPT current =204
“2* means "2 MPPT™

“27 means “Generation 27

P

U e L

+.2.2  Battery Pack Model

BP 48 100 P E 1 -G2
1 2 3 4(|6(|0 7

“BP" means the label “BATTERY PACK"
“48" means the voltage of the battery pack 43V,
“100" means the battery capacity is 100Ah.

“F" means the battery packs are connecied in parallel for multiple battery
packs.
“F” means with & heafing film

B 1" means with EVE 3U cells, 2" means with CATL 3U cells. | *3" means
with CATL 43U cells.

T “G2" means the 2Znd generation residential battery pack of KSTAR.

d LY A =

L



3.4 Inverter Appearance

14 i 8 B2 *3
B w2
I
il | [
ey |
Htem Describe ltem Describe
1 Left decorative panel 2 LED display panel
3 Right decorative panel ' 4 Floor stand supporl

Figure 3-2 the main components exploded diagram in the inverier packaging box
3.5 External ports on the inverter

1«

24 > 9

3

4

54 =10
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7 =11
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Figure 3-3 External inierface

Item Describe ltem | Describe
1 WLANMGILAN (DVC A) 2 DRY contact (DVC A3
3 DRM (DVC A2 4 CTMETER (DVC A)
5 Paraflell (DVC A> 6 Parallel2 (DVC A}
T GRID (DVC C) 3 EPS (BYC C)
9 PV SWITCH {RVC C3 10 PViPV2 (DVC C)
11 BAT CAN (DVC A} 12 BAT BUTTON (DVC A}
13 BAT connect {DVC C)

L Fl =

Decisive voltage ciassification (DVC) identifies the minimum necessary level
of protection for the circut. For more information on the DVC of each port,
see Appendix Definition of DVC.




3.6 Battery Pack Appearance
BP48100P1-G2

3.7 Battery port information
5.7.1 Battery interface female

w810

: : \ ./
T" ﬂ_ﬂ'_ﬂ id H"H




Code Describe
1 Batterny-
2 Batlery-
3 Chassis ground
4 CANH
9 Activate SV+
i invener_key+
74 inveter Contact+
8 UP_IN+
9 CANL
10 Activate _5V-
11 Inverter key-
12 Inveter Contact-
13 UP_IN-
14 Eattery+
15 Eattery+

3.7.2  Battery interface male

Figure 3-4 Appearance of BF48100P-G2




3.8

3.9

Code l Describe l
1 Battery-
2 Battery-
3 (Chassic ground
4 CANH
5 Activate bV+
6 NC
T NC
8 DO OP+
9 CANL
10 Activate V-
11 NC
12 NC
13 DO _OP-
14 Battery+
15 Eattery+

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
dgistribution system_ If is highly automated, easy-io-use, high-performance, and
highly reliable. You can turn on Bluetooth or WIF] switch on your mobile phone
and then open the SOLARMAN Smart APP to deploy loads, optimize operation,
and effectively save power.

Parallel System

With the E3.68KS-D22ESKS-D22MEGKS-D22 . you can connect up to four invenars
of the same model in parallel to build a parallel system. In a parallel system, loads
must be connected in paraliel on both the on-grnid and EFS sides. Compared with a
system insialled with one inverter, a paraliel system expands the system capacily.
For example, the rated power of the on-grid side of a system installed with one
ESK5-D22 iz 6 kW, but the rated power of the on-gnd side of a parallel system with
three EBKS-D225 is 18 KW (= 3 = 6 kW) The rated power of the EPS side is
calculated in the same way

To bulld a parallel system, you must set one inverler as the pnmary inverter, and
others 85 subordinate inverters. For more information, see Instaling 2 Faraliel
System.



* In 3 paraliel system, the total grid power and total load power of each
inverter can be viewed through the SOLARMAN Smart APF on a mobile
device.

* In & parallel system, for some seftings, such as working mode, Zerg export,
and fime seifng of the PEAK SHIFT mode, you onfy nead fo set them in the
primary inverter. These settings in the subordinate imverters are (o be forced
to synchrenize with the primary inverier, but the sefting values shown on the
SOLARMAN Smart APP of the subordinate inverters do not automatically
change in synchronization.

* In a parallel system, all settings must be the same for atl inverters except for the
addresses of the inveriers.

3.10 Scenarios

The E3.68KS5-D22/ESKS-D22/EGKS-D22 can be used in both a DC-coupling system
and an AC- coupling system

3.10.1 DC-coupling System

In 8 OC-coupling system, the DC eleciricity generated by the PV paneis 5 directiy
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.

Gnd Meter Grid

& Normal Loads
=) A0
. @ EPS Loads
Monitoring LAN
Devios

Figure 3-5 DC-coupling System



Here i= the single line diagram of a DC-coupling system.

|l-|'l|r|-u_| || T——

% L Higtatict featir P i
1_ e " '-lllgll
. B AN (el Bk ) G Mol
P Bwhan | 5 |
1y Funels I:'_|
E'Ek = Hiwles |
Batter
Hutdon "I
Fh

Figure 3-6 Single Line Diagram, DC-coupling System
<.10.2 AC-coupling System

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

The E3.68KS5-D22/ESKS-DZ2/EEBKS-D22 supports two AC-coupling system schemas;

if you already have a PV inverter and now want fo add an energy storage system fo
the inverter, but no PV panel is avaiiable for connection. vou can use AC- coupling
sysiem Schema 1.
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Monitoring LAN EPS Loads
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Figure 3-7 Ac-coupling System, Schema 1
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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 availabie for connection, you can use Schema 2 of
AC-coupling system.
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Figure 3-89 AC-coupling System, Schema 2
Here |5 the single line diagram of an AC-coupling system Schema 2.
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Figure 3-10 Single Line Diagram, AC-coupling System Schema 2



3.11  Wiring Diagram

Make sure that the grounding resistance is less than 10 (0

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

Hybeid system Distributionbox .~
T bt i
Fooss) _1'_‘_ L)
o 4 | "
© |5 et (g I———
e e o e Lo : P
EPS J Hiaiet FE ralis s i —
R e s g e

R
L H 1} :
jo
Bl Brrets
el Grad
¥ T Ehragneaeog SETe Arke |

@ Pairver gt oo e

------------

Sjrurnai Lands

Figure 3-11 Winng for Australa, New Zeatand, and South Africa

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

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

3




Chstribution box
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Figure 3-12 Winng Outside Austrafia, New Zealand, and South Afnica

The battery power and signal connectors are in blind-inseried mode, so the

communication was automafically connected after the battery packs and the inverter
Were assemble.
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3.12
-.12.1

System States

inverter States

The inverier can be in six states shown in Tabie 3-2.

]

E |l|||

# &8 F 4 w ¥

B B Fi. P& ¥h

Table 3-2 Inverier States

Indicator

33

lcons Implication Color | Siatus Describe
| 2n | PV operating normally
A PV Indicator Green | Flashing | PV connected but not operating
| Gt | PV not connected o
| on | Monitoring backend connected
Communication e SO il
B indicatar Green | Monitoring module not
Off connected or communication
| 8bnormal 00000000
; an System in On-grid operation
!_ maode
B Grd Indicator Green Flasning : Sysiam :E" WEH?E rr_mde
System in inialization, standoy,
| OFf off-grid, fault, commissioning, or
_ ‘ . ' | upgrade mode
D Of-Grid O I on System in off-grid PV charging

| mode



o PV off-grid charging not in
| progress
) . On | System fault
E Fault Indicator | Red o e e
Off
on Battery operating normmally
Oatte . | Battery abnormal (alarm or BMS
F Indir:a?;:r Green | FI8ShNG | o munication abnormal)
Off Battery shutdown or batteny
disconnecied
F5: hi5 | =80%
Battery SOC Fd: 45 | =60%
Iindicator “F:}: 5 | =40%
F (Flashing Green
during F2: 25 | =20%
charging) Fi: 1/5 | 5%
For more information about the efror codes, see Emor Codes of the Sysiem
and Alarm Codes of the System,

3.12.2 Battery Pack States

313

3.13.1

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

Working Modes

The BE3.68KS5-D22/ESKS-DZ22/EGKS-DZ2 supports three working modes: SELF
CONSUME, BAT PRIORITY, 2and PEAK SHIFT. You can choose a8 working mode

through the integrated EMS. For more information, see the WORK MODE
subseclion under Scene sefting

SELF CONSUME

In SELF CONSUME mode, the electricity generated by the PV panels 15 consumed
in this order:

Step 1. Supplies electricity for household use.
Step 2. Stores the excess efectricity in battenes.
Step 3. Pushes the excess electricity onto the local power grid.

VWhen the sun goes down, the household power supply is automatically switched
to the batteries. If the power supply from the battenies is not sufficient, power is
24



+.13.2

3.13.3

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 15 powered by the batteries. When the grid is working, the
household load is powered by the grid, not by the batteries. The FV panels or the
focal power grid send elecinicity to the balteries, where it is siored until nesded

PEAK SHIFT

In PEAK SHIFT mode. you can determine the charging and discharging fime of the
battery vourseflf . and if you enabling the peak shift power control, you can set the
peak power and valley power of the ioad power.



4.1

Installation

With the E3.68KS-D22/ESKS-DZ22/EGKS-D22, you can install 3 PV energy storage
system using either of two schemas

« |nstall one hybrid inverter and one, two, three. or four batiery packs.

« |nstail a parallel system with multiple hyborid inverters of the same model, each
with its own battery packs, connected in paraflel For more information, see
Installing a Parallel System.

Follow the steps in Figure 4-1 t¢ install 28 PV energy storage system with an
B3l 6BKS-D22/EAKS-D22/EGKS-D22.

Propane Tools snd
Stert Chack Packege Inafrumants

connact DRED

Coanect
CEnemminr

Comneck CT ar Connact
Emert Mste SBck Lopger

meiall Tyviem

Figure 4-1 Installation Procedure

/\ DANGER

Cinly trained professionals are permitted to install the system
Twao trained professionals are necessary to camy out installation.

Checking the Package

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

EBefore opening the package. make sure that the box 15 not damaged.
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Hybrid Inverter Components

-
_-""

I J K L
P .
e
M N 0 p
g sy ¥
I_I'%'_‘_l
Q R 5 T
- e =
flem Quaniity | Descrphon it Duarntity | Descriplion
Inverter (packed and Ease (must be mnmﬂdﬁm
A 1 hded il 3 B 1 inverter boftom immediately
after unpacking)
i PV lerminals: 2x positive. 2x
[ 2 Mounting bracket (1] 2 five
E 4zels | Mdx12 Bodl F 1 CT (oplonal)
G 1 AC EPS connector H 1 AC grid conneclor
2 screws, 2 rubber slesves, 2
| 1 VAR Connector J 1 ==l kel and wall bracket)
K 1 R.45 Conneclor g 1 YWIFI+BLE Stick
User manual, Warranty card,
M 1 PV connector kool M 1 Casfificate of quality card
YDS70-C16 Smari Power
0 1 Meter (optional) P Test report
8] 1 T Connector E ¥4 OT terminals
: R5485 Communication
s 1 Positional Punch card T 1 Cabie (10 m)

ar




41.2 Battery pack Components
A battery pack delivery includes the following.

T

SI6; %0l Zpos

Mol Hocs 3 M Lmsket:dpes
. =0 2oes | :
e { = ‘ .
| 1 | 1
MA=10; Tl Mounzing Kit-Wall:2pcs i‘i'_ll_ullr'.g Eit-Batterv:-2pcs

S s
Mechanical cover*2




4.2

Preparing Tools and Instruments

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

7 A
i A
= I, f y
Protective Goggles FProtective Gloves Frotective Mask
;,’g |
= ’ e
T @\ N
Protective Shoes Cable Crimper
$10mm Fower Dril  Torgue Wrench
Cross Screwdriver Rubber Mallet
Leveling Instrument Tape Measure Marker Pen
y ON GRID Wire (8 AWG | EPS Wire (10 AWG
Wire Stripper org mnF]n | or 8 mm-,)

3g




4.3 Installation Position Requirements

The BE3.68K5-D22/ESKS-DZ2/EGBKS-D22 energy storage system can be
instalied indoors or outdoors, but the position for instaiiation must meet
these requirements

« Sufficient space for personnel to install and maintain the eguipment and o
Cbserve the LED indicator light status on the hybrid inverier.

« Ambient temperaiure. For the inverter and battery pack. See Specifications.
* Relative humidity: 0-95% (No condensation)

» | evel floor, but not sloped.

» Sheltered from direct sunlight or severe weather

= Well ventilated

« NOT near flammabia or explosive materials.

« NOT exposed to salt hazards.

« NOT subject to strong vibration or electromagnetic fields.

« NCIT a habitable room, as defined in AS/INZSS 3000

« MOT accessible to children.

The energy storage system needs io keep a ceriain safe distance=1r
the surrounding doors, windows, escape routes and ofier systems.

4.3.1 Restrictions

DO NOT install the system in these locations

« Habitable rooms, as defined in ASINZS 3000

» A celling or wall with a cavity

» On a roof,

* Entrance or exit.

« Undemeath staircases of passageways.

« Areas where relative humidity and condensation exceed 95%.

* Places exposed o salty air.

« Earthguake zones, unless additional safety measures have been faken
* Places at more than 4,000 metars above sea level

* Places in direct sunlight or places where the ambient temperature vares a lot
* Places with flammable maierials and gases

* Places where explosions may OCCur.

» | ocations where the installation of panels is restricted by ASINZS 3000.

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

« Within 600 mm of any outiet.
« Within 600 mm of any window or vent
= Within 600 mm of the side of any other installation.

* Hazardous areas with msufficient distance from gas cylinders or gas reliefvalves
as defined in ASINZS 3000,



4.5.2

Vihen the E3.63KS-D22/EBKS-D22/EGKS-D22 = installed indoors, make sure
that the building structure, room furmniture. and appliances do not inferfere with
ihe operation and maintenance of the system.

If the E3.68KS-D22/EGKS-D22/EGKS-D22 Is installed in a comidor, aisle, lobby, or
simitar area that leads to an emergency exit, at ieast one meter of space must be
allowed for safe egress.

To prevent fire, the wall or structural surface on which the E3 6BKS-D22/ESKS-
D22MEGKS-D22 is mounted must be made of non-combustible material. [T the wall
or structural surface is not made of non-combustible material, 3 layer of non-
combustible material can be placed between the equipment and the surface.

Clearance Requirements

I the E3.68KS5-D22/EBKS-D22/EGKS-E22 15 mounted on a wall or on a surface that
is 300 mm from a wall or structure that separates the eguipment from habitable
roaoms, the distance between the eguipment and other siructures or objects must be
increased. The minimum required ciearance is as foflows:

= 500 mm o the sides of the equipment.
« 500 mm above the equipment
= 580 mm in front of the equipment

Tog T
I yaend Bl
Walr Coyeed
1 #
i
| e T
.' i - . il
; & @
T Ly DWE— E0H] = = 14
Tii Hilinme
F imi Wiliiie
e r—— LmErat - —SHElIE

Figure 4-2 Peripheral Clearance Reguirements for Installation
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= For outdoor instaliations,-a shelter above the equipment is necessary.

« When installing the E3 68KS-D22/ESKS-DZ2/EGKS-D22. make sure that the
distance between the nighest point of the eguipment and the ground or the
mounting piatform does not exceed 2 2 melers.

If the distance between the E3.68KS5-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 eguipment.

WL

The minimum disiance between the E3 68KS-D22/ESKS-D2Z2/EGKS-D22 and the
object above it must be more than 200 mm.




4.4 Installing the System

Follow the steps in this section to install an E3.68KS-D22/ESKS-D22/EGKS-D22
energy storage system with one hybnd inverter.

441 Mounting the All in one system
NOTES
The inverter should be moved by two persons. One inverter weighs approximately

25 ko.

Wear protective gegoles and a3 mask to prevent the dust created during drilfing
from eniering the respiratory tractor

Step 1. Remove the inverter from the carton.

=t =

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

Step 3. First Iift out the deceorative side panels upwards, then remove the bottom
fixing sCrews.

43



Step 5. Battery Pack Instaliation

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

Tt erprme kmlsrn pabal siiign
A |

44



L &

mounting kit wall to the mounting kit battery with screws. Finally, place the battery
pack close to the wall for marking, drilling. instafling expansion tubes and screws.

5-2 First, screw the mounting kit-battery onto the battery pack, Then fix the

43U battery pack;

i
g
@

I

i

1
s
[

i
i

} mmw...&.nh_m.
f,
AN

i

L
14

\

=]

3

5-3 Install a set of battenes and tighten the screws on both sides at the same

time, then confinue to stack the next battery module.



Lise M4*10 screws to tighlen, the screw torque is 2.0N-M When needing fo
assemble the second battery (and all others), repeat step 5-1 {o camy out the
installation.

After stacking the battery packs, install mechanical cover on both sides.

Step 6.Install the hybrid inverter

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

Figure 2.1

6-2 Use the-Posifional Punch card fo afign the holes on the battery pack, mark
the inverter mounting hole positions, and drifl using a 10mm drill bit. The driffing
depth should excesd 50mm. Place the expansion plug into the hole, then

secure the base using STo. 3*50mm screvis with a torgue of 3.0 N-m.
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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 N-m.

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

Fiz the mounting brackeis on both sides of the inverter with screws.
using M4*10 screws with a screw torgue of 2.0 N'm_

Step 7. Install the lock wall bracket




Step 4.Wiring hamess insiallation reference, seclion 4.4 4

Step 9.Install the side cover. Install the side covers on both sides of the inverter
and tighten the screws.

44.2 Connecting Battery Packs

The battery power and signal connectors are in blind-inseried mode, so the
communication was automafically connected after the battery packs and the
inverter were assembled.



443 Connecting the Inverter and PV Solar Panels
NOTES
12 AWG or 4 mny® PV wires are recommended for connection.
+  Distinguish the PV polarities and DO NOT reverse the connection.

«  Make sure that the input voltage of the PV i within the acceptaile input
voltage range of the inverter, not higher than 500 V.

l\

\ DANGER

Make sure that both the PV Switch inside the cable bo¥ and the switch on the
F\V solar panel are in the OFF position

The scenano where two photovoifaic strings are connected fo a single
power module reguires the model and guantity configuration of the two
photovoliaic strings o be consistent. The PV sirings should not be
grounded fo ensure the minimum insuiation resistance of the equipment.
Eefore connecting the PV strings to the inverter, the minimum insulation
resisfance of the PV sirings o ground must meet the reguirement (R =
maximum input voltage / 30mA). If the insulation resistance value is lower
than the above reguirement, it will tngger an insulation resistance inverter
alarm (high insulation iImpedance)
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Step 1. Use a wire siripper to remove an approximately & mm lkength of insulation
layer of the PV wire.

Step 2. Then place the metal connector on fop, and finally, use the cnmping tool to
crimp the meatal connector to the wire.

Step 3. Afler the metal conductor is cimped to the wire, you have o place the
metal connector info the terminal cover, strain reliever and compression
slegve.

Step 4. Finally, you plug the metal connector into the connector housing and screw
all the components iogether using the assembly tool. Properly tightening
MC4 solar connector ensures they are water-tight and safe to use. Use a
multi-meter to measure the voftage of the PV wire. Make sure that the
voltage is lower than 500 V.

Step 5. Plug the PV wires into the PV1+, PV1-, PV2+, and PV2- poris in the

inverter and snap them
(@
f=8mm
i 9
2 5 5-Emm
'."_“r!un m
*.,.1’-—' ®
Pt T 1 o L T /
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Connecting to Grid and Loads

There are three connection ports marked "L", "N", and wde inside the AC
connector. The live wire should be connected to the "L™ terminal, the
neutral wire fo the "N" terminal, and the ground wire to the " © terminal.
The L and N wires of the AC cable must not be reverzed or short-

circuited.

The PE wire of the AC cable must be grounded.

The connector cable only supporis multi-strand copper wires, and
reguires riveted tube/pin type terminals. The terminal specifications are

seiected according to the wire gauge:

&1

-

Y
|

GRIDMEPS




NOTICE

« Recommended cables: a 10 AWG or 6-mm* cable for EPS connectionanda &
AWIG or 3-mm* cable for ON GRID connection

* [flake sure that the resistance of the wires is [ower than 1 (L

* ake sure that the greunding resistance. measured between the inverter case
and the sarth terminal of the distribution box, is less than 10 0L

Before connection, make sure that the AC current breakers and the LOAD Switch
in the distribution box are in the OFF siate.

When connecting the wires io the connector, make sure that the phase wires and
the earth wire are connecied correctly

Appliances such as air conditioners reguire sufficient time to equalize refrigerant
gases within the circuit, so it takes at least two or three minutes to restart if
power supply 15 shor-circuited and restored within a short pefiod, it can cause
damage to these appliances connected to the power supply. Before instaliing
such appliances, make sure that the air conditioner has a time delay function

to prevent such damage. In the absence of a time delay function, theinverier

triggers an overlpad fault and cuts off the output to protect your appliances, but
internal damage fo appliances can somefimes siill oocur,




The lype A or BE RCD (= 300 mA) must be installed on the EFS por of the
system according to local regulations.

An AC circuit breaker of these specifications is recommended:

» For OMN-GRID connection: 63 AZ230 VAC 6 KA
¢ For EPS connection: 32 AR230 VAC 6 KA

PROCEDURE

Step 1. Use 3 wire siripper to remave an appropriate length of the jacket and
insufation layer from one Wwire of the AC cable.

Step 2. Disassemble the gndfload connectors in the order shown in the diagram.

Step 3. Unscrew the swivel nut from the threaded sieeve of the AC connector
and Insert the wire into the comesponding pins of the AC connector and
use a cross screwdriver No. 1 (torgue 0.8 N_M) fo fighten the screws.
Then assembie the AC connector components in the order shown in the
diagram.

Stepd. Disassembly and assembly of waterproof cover.

EPS: Rotate the locker according to the direction instructed by the marks
on the locker

GRID: Use the uniocking tool to press the connector unlock. then pull
the dust cover.



Step 5.  Plug the AC connector into the ON GRID or EPS port inside the inverter
and tighten the connector,
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4.4.5

Connscting a Stick Logger
NOTES

For more information, see Stick Logger Guick Guide.

DO NOT hold the logger body to rotate while instafling or 'y :
remaoving the logger. s

DO NOT remove waterproof plug.

ROCERNTRE
Step 1. Plug the stick logger into the COM port inside the cable box. .
!Fin 1 +5V
Pin 2: GND
Fin 3. RS485-A
Figure 4-23 Pins of the COM Port iFm 4 HS435—E



4.4.6 Connecting External CT( optional)

You must connect external CT or a smart grid meter between the inverter and the
power grid

If vou want to connect a smart meter, see Connecting a Smart Meter,

i you want to connect external CT, one CT and a CT& Meater connector are
necessary. The.connector has six pins, as shown in Figure 4-24_ For more
information, see Siep 2 in the procedure.

Figure 4-24 Pins of CT& Meter Connector
NOTES

The external CT must be mounted near the power grid side_ If the CT test passes
put the inverter output povwer is not acceplable, for exampie, power cannol be
controlled or cutput power is always 0 W, check the position where the CT are

mounted
Table 4-3 Pin Description of CT& METER Port
PIN | Description
ok ey 1 . CT+(White)
1 Wbt e Fi . CT-Blue}
S 3 | R5485-Almeter)
s 4 RS485-Bimeter)

SR T PR

RS485-B (reserve)

5
6 |RS485-Alreserve)




Step 1. Unscrew the nut, sealing, body, and housing of the CT connacior.

1 Housing 2 Body 3 Sealing 4 Nut

Step 2. Thread the wires of the CTs through the nut, sealing, and the body, insert
them into the pins of the CT& Meter connector, and then tighten the

| f-ﬂa — TR R
5l i

Step 3. Tighien the nut, sealing, body, and housing of the CT& Meter conneclor.

B

‘Step 4. Plug the CT& Meter connector into the CT port inside the inverter and
tighten i
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The amrow on the CT must point toward the power grid

4.4.7 Connecting a Smart Meter

You must connect external CT or 8 smart grid meter between the inverier and the
power grid.

If you want to connect external CT, see Connecting External CT.

it you want to connect a smart meter, note that only one meter is necessary for
each inverter. The meter must be mounied and connected at the grid transition
point (feed-in point) so that it can measure the grid reference and feed-in power,

To connect a smart meter, 8 CT& Meter connector is necessary and i must be
connected to the CT& Meter port inside the inverier

NOTES

Currently, only these brands of smar meters are supporied: Eastron, Rayleigh,
YaDa, and CHNT. You can =et the smar meier brand in the integrated EMS. For
more information, see the CT OR METER subsection under Advanced Funclion,
The ¥ala YD570-C16 15 recommended. The smar mater with CT is already
configured. DO NOT change any settings on the smart meter.

PROCEDURE

Step 1. Prepare the communication wires, power cable, and tools for the meter
connection.

Step 4. Follow the meter installation manual to install the meter.

The amrow on the CT must point toward the power grid.
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Figure 4-25 Wiring of Smart Meter Connection (Example, ¥YaDa YDS70-C16)
Step 3. Connect the communication line A/B of the meter to pin 3/4 of the CT&

Meter connector. and then fighten it

ESS Connection with Third-party EMS Device
Functional Description

There are 2 R5485 (Modbus RTU) used for monitonng and control. When a third-
party EMS is connecied for remote power confrol, the COM port is connecied to
the data logger, and the CT/METER port iz connected to the third-party controller.

Supported inverter modets and firmware versions are as follows:

Single phase: E3.68KS-DZ2ESKS-D22EGKS-D22 (ARM version 1.2.00 and
above

Notes If the inverter firmware version 15 not supported, please confact Kstar local
technical team for support or mail ko suppori@kstar.com.

Connection and setup instructions

Wiring Connection



g

Third-party Dinios " Sedarman & Third-pady platlonms

PINSG-H 54204 (rewmren)

P FARLAG-M, (e i

Inverter Setting

When using the Meter port fo connect a third-party control device, you need to set
the following registers first

Communication port connection:
Connect the R'5485 communication line to PING and PiNG in CTIMETER
MNote: The baud rate of the meier port is 9600

Fower Control Register Sefiings: If you need 1o implement remote control function,
you nead to =et the foliowing registers when the communication connection iz
completed.
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FPlease connect and set the third-party ENMS according to the above guidelines. IF
there is more setfing required on the third-party EMS, please contact with the third-
party EMS provider



4.49 (Optional) Connecting a DRED or an RRCR

NOTES

The E3.68KS-D22/ESKS-D22/EGKS-D22 complies with AS/NZS 4777 22015
siandard. [ts DRM port can be connected to a Demand Response Enabling Device
{ORED) in Australia or New Zealand or a Radio Ripple Control Receiver (RRCR) in
cther areas or countries

When the Australia or the New Zealand grid standard is selected the DREM
port can be enabled to connect a DRED. When other grid standards are
selected. this port can be enabled to connect an RRCR. For more information
about grid standards, see GRID CODE

A DREM cennector is necessary for the connection. Table 4-4 shows the pin
descriptions of the DRM connector.

Table 4-DRM Connector Pin Descriptions
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The E3 68KS-D22/E5KS-D22/E6KS-D22 is pre-configured to the following Radio

Ripple
Control Recewver (RRCR) power levels as shown in Table 4-5_

In the “"PiN x" columns, “0° means the commesponding relay is closed and “17
means the correspending relay is opened.
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_Fable 4. RRCR Bower1.evel

PINE | PIN7T | PIN6 | PINS PIN3  Active Power  Cos{Q)
1 0 T | 1 1 i 1
1 1 a | 1 | 1 | 30% 1
1 T L0 1 60% 1
1 | 1 v 0 | 100% | 1
1 T 1 | 100% 1
0 X X X X Standby 1

PROCEDURE

Step 1. Make sure that DREM is enabled in the integrated EMS. For more
information, see the DRM ENABLE subsection under Advanced Function.

Step 2. Use the DREM connector to connect the DREM port inside the cable box to
ine external device.

g2



4.4.10 (Optional) Connecting a Generator

If you are using a generator, you can cannect the generator to the E3.63KS5-
D22fE5KS-D22/EBKS-D22 energy storage system.
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Figure 4-26 Connect a3 Generator

4.5 Installing a Parallel System

The B3 68KS-D22/ESKS-D22/EaKS-D22 =upports instaliation of a parallel system
with more than one inverier. A maximum of four inveriers can be connected in

parallel. For more information, see Paraile! System.

4.5.1 Wiring of a Parallel System
Follow these figures for wiring of a paraliel system with two, three, or four inverters

The lengihs of the three branch cables from the AC output circuit breaker io the
power module must be kept consistent.
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Figure 4-28 Wiring of a Paraliel System with Two Inverters
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Figure 4-29 Wiring of a Parallel System with Four Inveriers



« Connecting the Inverier and PV Solar Panels.

« Make zure that ali the battery paciks are mounted and connecied. For morne
information, see Mounting the All in One sysiem and Connecting Battery Packs
(BP48100F (F) 1-G2).

« Make sure that the grid and load connections to each inverter are correct. For
maore information, see Connecting to Grid and Loads.

« Decide which inverter serve as the primary inverter

IMEKE sure that only the primary inverer connects a sel of CT or an electricity
meter. D NOT connect CT or an eleciricity meter to the subordinate inverers.
When the number of parallel machines exceeds 2, an eleciric meter must be
connecied. For more information , see Connecimg Exiernal CT or Connecting a
iISmart Meter.

» Make sure that the AC circuit breakers in the disinbution box are in the OFF
siate.

* Prepare the parallel connectors and parallel connector box for parailel
connecticn.

Table 4-7 Pin Description of the Parallel Ports of Parallel Connector Box
Pin Description

1 CAN_H

2 | CAN_L

3 | I.N V_STATUS BC
4 | BPSIDE_HOLD_BC
s I
[

MASTER_SYN_BC
.8 | GND




5.1

5.2

Commissioning

Follow the steps in Figure 5-1 to commission the sysiem.

Figure 5-1 Commissioning Procedure

Checking Before Power-on

Before powering on the system, thoroughly check the installation.

Step 1. Make sure that the E3.68K5-D22/E5KS-D22/ERKS-D22 is firmly fastened
to the mounting panel on the wall
Step 2. Check the slectrical connection inside the inverter. Make sure that:

« PV+ and PV- cables are firmly connecied and the polarity and voliage
are comect

« The ON GRID and EFS cables are connected firmly and cormmectly.
Step 3. Check the electrical connection in the inverier. Make surg that

» The AC circuit breakers for the normal loads are comrectly connected

« The AC circuit breakers for the EPS loads are comecily connected.

» Both breakers are in the OFF staie.

Powering On

it P\ output voliage is O V in sunlight, check the PV connection. Check for
reverse conmection of the F”u" am:l FTIEF[‘E sure that the drecuif connection is correct

TR R AR PR R P A T Y s A e oo

Step 1. Turn on the external PV switch
Step 2. Remove the decorative panels on both sides of the inverter

Step 3. Beside the inverter, tum on the Battery Button (1~35) until the indicator light
of the power button lights up.

Step 4. Beside the inverter, turn on the PV Switch.

Step 5. In the distribution box, turn on the AC current brezker between theON
GRID port and the agrid.

Step 6. In the distribution bex, tum on the AC breaker betweaen the EPS port and
the EPS lpads.



5.3
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The LOAD Switch is necessary only when a8 EPS ioad is connected.

Step 7. Reinstall the decoralive panels on both sides of the inverer.

Setting Common Parameters for the System

WA

In a paraile! sy=iem, all seftings must be the same for all inverters except for the
addresses of the inverters

When the energy storage system is powered on,
On the mobile phone, enter the settings page through SOLARMAN Smart
to configure the general parameters.

Step 1. Set the working mode of the system. For more information, see the
WORK MODE subsection under Scene setiing.

Step 2. Select the grid standard. For more information, see GRID CGOE

Step 3. Setthelanguage, date and time of the system. For more information,
cee Equipment Basic Infarmation.

GRID CODE Equtpment Basis

Information

Figure 5-2 Set Common Farameters
if you want to set more parameters for the system, see Setfing up the System.



5.4

Checking the Settings

VWhen the energy storage system is powered on, check the setlings of the battery
pack, PV, and gnd to make sure that the system can work comectly.

To calibrate the SOC of the battery, after the system is instafled, the batteries
must be charged fo 100% SOC once.

Step 1. Follow these steps fo check the battery infermation:
1.1 Open the decorative covers on both sides of the inverter

Make sure no red indicator light is ON

1.2 Press the power bution{ 1~3s) until the indicator ight of the power
button are on

1.3 \iew battery seffings and BMS parameiers on the SOLARMAN Smart app.
« Temperature. Depends on the ambient temperature around the
system

« Voltage: Must be wathin the 50 V = 3 V range.
« (Capacity: The capacity of a battery is 100 AH. When morethan

one battery pack is connected in paraliel, the capacity of the
system is 100 AH multiplied by the number of battery packs.

Step 2. After PV input is connecied and the PV Swatch inside the cable box is
turned on, check the information cn the PV1 INPUT and the PV2 INPUT
page. For more information, see Viewng the Current System Information.

Step 3.  After ON GRID connection is done, check the information on the GRID
VOLT page. For more information, see Viewing the Current System
Information,

Ag



55 Powering off

To prevent damage or personal injury, after the eguipment is turmed off, OO NOT
begin maintenance work until 5 minutes have passed.

Step 1. If EPS loads are applied, turn off the LOAD Switch In the distnbotion box
and the AC current breaker between the LOAD port and criticai load

Step £. In the distnbution box, turn off the AC current breaker betwean ON
GRID port and the grid.

Step 3. Press the power buttons ( 1~3s) until the indicator light of the power button
goes oul

Step 4. Beside the inverier, turn off the PV Switch.

_ Precaution:
A | Prease make sure that the battery is not being charged or
discharged before perfamming a shutdown

6 System Operation
6.1 Download APP and registration

if you are an household user, please scan OR code below o download
SOLARMAN Smart AFPF Or you can fog in to hitps /Mome_solarmanpy.com

SOLARMAN Smart

Then go fo SOLARMAN Smart and register
Click "Register” and create your account here.

T



6.2

Heqginter

(& SOLARMAN Smart

Passward Varification Codo

Fasswond

Local Mode

After registration. enter the SOLARMAN Smart APP, tap “Appliceons” at the
botiom of the screen, select "Local Mode,” then scan the QR code on the data
logger with your phone or manually enter the SN number. Cnce the

communication between the inverier and the app is established, you can access
the inverier setfings interface.

La-Cil MOme
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6.2.1
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Battery setting
In this setting, battery parameters can be configured.

1. ON gnd/Off grid discharge depth: Set the maximum depth of discharge (DoD)
for both grid-connected and off-gnd modes. The default is 90%, with an
adjusiable range of 5% o 90% . Additionally, ensure ihat the depth of
discharge enable sefting is activated.

[P

 Bat discharge/charge power selfing Set the battery discharge and charge
T3



power percenfage. The adjustable range s 0-100%, with 3 default vaiue of
100%:

(5]

. Bat set charge current Set the battery charging current. adjustable range:
1~125A

f#+)

| Wake-up BMS Time: When the batiery is in hibemation. the inverier wakes the
battery at regular intervals, with a configurable range of 5-300 minutes. At the
same fime, the depth of discharge enable setting needs o be activated.

(c7i

- Force chargefdischarge Enable: There are three modes: Invalid, Charge, and
Discharge.

&)

. Charge from gnd Max SOC. After sefting the Charge source, the SOC for
charging the battery from the Charge source can be configured.
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6.2.2 Battery pack parameters

Under this project, vou can view the SCC, SOH, cycle count, and cumulative
discharge of all connecied battery packs.
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€.2.3 Grid CODE

Under this setting, you can choose the grid standard that applies to your enerngy
storage system, with the default set to the local standard.

——
==

Local is a customized grid standard that specifies the widest output voltage range
and output frequency range. It is applicable to most energy storage systems

[
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Tabie 6-1 lists the specifications of different agrid standards.
_Table 6-1 Grid Specifications

Output
Grid Range (VAG) | Freauency | o
1 |Chins 187252 [495-502 |30
2 | Germany 184-264 (475515 60
(AUSA  [180-265  |47-52 80
3 Australia | AUS-B 180-265 4752 60
| Aus-C | 130-265. 45-55 60
| CEID-21 195264 |49.5-50.2 60
i | CEIO-21 ACEA | 195-264 49.8-502 60
5 | Spain 196-253 | 48-50.5 180
6 UK 134-264 47-52 180
7 | Hungary 195-253 | 49-51 300
8 |Beigum | 184-264 475515 |60
9 | NewZealand  180-260 | 45-52 60

i



10 |Greece 184-254 495505 180

11 i _F_ram:e | 1 E_i_l—EEt‘! : 4?_'_5.—_5!].4 | E_nﬂ
12 Eangkok | 198242 49-51 _ 150
13 . Thailand 155242 4752 &0
14 | South Afica  180-260 |47.0-52 60
15 50549 | 184-264 475515 60
16 Emﬂl 184-264 . RO 5605 a0
17 |0126 184264 475515 |60
18 | lrefand | 184-264 | 47-52 180
19 |lsrael (185.5-253 47.0-515 .60
20 | Poland 195.5-253 | 48.00-50.05 G0
(ChileBT  1760-242 475515 60
21 Chile I Chile-HD 198.0-242 49-51 300
Chile-LD 1080242 49-51 300
22 | Llocal 150-280 | 45.0-55 30
23 6lHz 184264 59 5005 &0
24 . Denmark 185 5-2530 47T 5515 &0
25 , Sweden 195.5-253.0 | 47 5515 &0
26 | Austia 1842645 475515 1300

€.2.4  Grid setting

When you select the gnd standard in GRID CODE, these parameters are set
automatically. During operation, when the inverter detecis that these settings have
been reached or excesded, the inverier stops generating power.

Changing the setting of these parameters s not recommended.
After adjusting one or more parameters, please restart the system. Reboof the
inverter o view System-setiing

Here are the setlings:
« POWER FACTOR: The acceptable range is LO,2-11.00 and C0.2-C1.00. The

default setiing is PF1.0
« REACT POWER: The acceptable range is LO0%%—L60% and CO0%—Co60%.



* Reactive power control: By defaull, both are disabled.

-POWER FACTOR-

REACT MODE- s b

= 1. FOWER FACTOR
2 REACT POWER

3. QUCURVE
i i -REACT POWER-
INPUT: LDO%
GRID POWER

Active setting: The setfing value is a percentage of the rated power of the
sysiem. [t can be set from 0% to 100%. and the default value is 100%.

GRID U and GRID F:
Table 6-3 BYPASS Parameters for Run Setting

Parameter Description | Default

GRID U MAX Maximum voltage of the grid : 270 VAC

GRID U MIN | Minimum voltage of the grid | 180 VAC

GRID F MAX | Maximum frequency of the grid |52.5Hz
GRID F MIN Minimum frequency of the grid | 47 hHz
BYPASS U MAX | Maximum voltage of the grid | 270 VAC
BYPASS U MIN 'Mirﬂmum voitage of the gnd i 180 VAC
i BYPASS F MAX | Masimum frequency of the grid i 52 5 Hz
| BYPASS F MIN Minimum frequency of the gnd ' 47 Hz

OVER VOLT and UNDER VOLT:

By default, OVER VOLT and UNDER VOLT are dizabled. You can enable them
and set the voliages.

OVER VOLT: When it is enabled. you can set WVOLT. If the AC output voltage is
higher than the set value, the output power decreases. The default valueof VOLT
5270 V.

UNDER VOLT: When it is enabled, you can set VOLT. If the AC output voliage is
lower than the sei value, the output power decreases. The default value of VOLT
is 200V



OVER FREQ and UNDER FREQ

By default, OVER FREQ and UNDER FREQ are disabled. You can enable them
and set the frequencies:

OVER FREGQ: When it is enabled, yvou can sei FREQ. I the AC output frequency
is higher than the sel value, the output power decreases. The default value of
FREQ is 52 Hz.

UNDER FREQ: When if is enabled, you can set FREQ. If the AC output
freguency is lower than the set value. the output power decreases. The defaull
value of FREQ is 48 Hz.

By default, the above four types of derating are disabled. If you need to use this
function, you need to enable it manually.

QU-Response Time

QU-Response Time allows you to set the necessary time for the putput
reactive power fo reach the grid standard level The selected grid standard
determines the fime, so DO NOT change it if the arid is not changed. The
defauit value is 15 seconds

Soft Start Ramp Rate
Soft Start Ramp Rate means fhe change of output power per minute.

The selected grid standard determines the rate, so DO NOT change it if the grid
is not changed The value of 100% means that the output power can reach the
rated power within one minute. The range for this parameter is 0% to 300%,
and the default value 15 100%.

GFCI CHK ENB

The B3 68KS-D22/ESKS-D22/EGKS-D22 supporis a connection of ground failure

circuit interrupter to montor the AC grid connection. By defaull. this feature is
enabled.

VRT ENABLE
VRT ENABLE i= to enable or dizable voltage-ride-through.

When you select the gnd standard in Grid Setting. VRT ENABLE is set
automatically.




Changing the setting of VRT ENABLE is not recommended.
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6.2.5 Scene setting
WORK MODE

The E3.68K5-D22MESKS-D22/EGKS-D22 supports three working modes: SELF
CONSUME, PEAK SHIFT, and BAT PRIORITY. For more information, see Working
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SELF CONSUME: This is the default working mode: In this mode, the batteries
are charged by the PV panel by default

On the CHARGE FROM GRID page, you can enable the batteries to be charged
by the grid. When SELF consumption charge Enable is enabled, you can set the
fime(up io two each) and the maximum S0OC for charging Charging will
automatically stop when the set time or MAX S0C is reached.

PEARK SHIFT: During the charging time, the batieries are forced to be charged by
the grid and/or the PV panels. During the discharoing time, the batieries are
forced fo be discharged to the connected load. you can set times for charging and
discharging (up to five each), select CHARGE or ISCHR through the
SOLARMAN Smarl App to charge or discharge the battery. During the charging
fime, the batteries are forced to be charged by the grid and/or the PV panels:
Dwring the discharging time, the batteries are forced to be discharged fo the
cannected load.

BAT PRIORITY: This mode is also known as the UPS mode, which is used in
situations where a batiery serves as a EFPS power source. The battery only
discharges when the gnd power is down, helping to extend the battenys Iifespan
if the battery is not fully charged. it will continue charging, and the charging power
can come from either solar power or the utility grid. The goal is io keep the battery
fully charged. During a power outage, the system operates off-grid to provide
power o the EPS, which can be understood as the ERPS function of 3 UPS.

ZERDO EXPORT

By default, this feature is disabled. When the feature i= enabled, the sysiem
outputs power to the grid and yvou can set the power limit in the range from 10 W
to the rated power of the system.
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Max. DC input Voc should be less than 430V in zero-export application.

Peak Shaving Power Enable

After enabling the peak shift power control, you can set the peak power and valley
power of the load power

NLIIL

The peak power seiting value must be greater than the valley power, otherwise
the setting will be invalid.

The operation logic is shown in the figure:
| el bt

Pamis iess

'hulur s
| s ; ﬂllnl-:

Demand control Enable

T, This function is applicable to any operating mode of the invertar when drawing
power from the grid.

1)

. Mhis fTunction is designed to limit the amount of povwer drawn by the inverier
from the grid. By enabling the "demand control” seffing and setfing the
"demand power to 2 range of 0-20,000W, when this function i= enabled, the
load power + charging power = demand power.

g2
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Advanced Function

REMOTE CTRL

By default, this feature is enabled/

Remote confral to tum the inverter on and ofi. By default. this feature 15 enabled.
START DELAY

By default, when power is supplied to the inverter, there is a 30-second delay
before the inverter staris.

You can increase or decrease the defay time in the range of 20-300 seconds. See
GRID CODE for the starl delay time for the selected gnid standard.

GENERATOR

You can use a generator, for example, a wind generator or a diesel generator, as a
EPS supply to the E3 68KS-D22/ERKE-D22/E6KS-022 energy storage system

By default, this feature is disabled. When the grid power is not available, you can
manually enable the generator mode and connect the load to the generator

ISLAND

+ Toenable anti-islanding protection. This is for use by maintenance personnel onty.
BAT WAKE-UP

The battery will go to sleep in these siates:

+  Owver-discharge protection.

+  No communication bebween the battery and the external and no charging or
a3



discharging current for a penod.

By default, the sysiem monitors the SOC and DOD of the batteries. You can sat

the system to wake up fhe batteries from sleep and to check the SOC and DOD at
a sef interval.

HEATING FILM

Only applicable to the batteries with heating films.

Ey default, the setting is AUTOMATIC. It means the film is automatically turned on
or off hased on the ambient temperature.

-HEATING FILM-

-= 1. AUTOMATIC
2 ON
3: OFF

CT OR METER

The BE3.68KS-D22/ESKS-DZ2/EBKS-D22 support connecting external CT ora
smart meter for measuring the energy consumption.

By default, CT is selected. if you want to connect a smart meter, five brands are
supported currently. The YADA YDS70-C16 is recommended.

-CT direction selection-
CT

.

=1 Positive direction

2. Negative direction
-CT OR METER-

> 40T METER-
2: METER

-= 1 Eastron

2 2 Acrel

METER 3 Rayleigh

4 YaDa

h: CHNT_DTSUGGG

PV INPUT

There are two modes for PV inputs: independent and paraliel. Set the
appropriate PV input mode based on the actual connection of the PV strings.

24



The defauit setting is INDEPENDENT. If independent mode is selecied when
the PV strings are actually conmected in paralief, it results in an imbalanced
distribution of power in the PV strings

PV INPUT-

-= 1. INDEPENDENT
2 PARALLEL

DRM ENABLE
The E3.68KS5-D22/ESKS-D22/EGKS-D22 supports DRM.

By default, this feature s disabled. In the couniries where DEM 15 mandatory,
enable the DRM feature When the DRM connection is done, you must sef
DRM ENABLE to ENABLE For more information about DRED connection, see
(Optionat) Connecting a8 DRED or an RRCR

-DRM ENABLE-

= 1. DISABLE
2:ENABLE

AC COUPLE

if you want to connect an inverter to your PV panels to build an AC-coupling
system, vou must enable AC COUPLE.

By default, this feature is disabled. For more information, see AC-coupling System.

-AC COUPLE-

= 1. DISABLE
2 ENABLE

EPS ENABLE

By default, the E3.68KS-D22/E5KS-D22/EGKS-D22 can automatically switch
to EPS power when a gnd power Tailure occurs.

-EPS ENABLE-

-= 1: DISABLE
2 ENABLE




PARALLEL

When more than one inverer is installed in parallel, you must enable PARALLEL

and set the addresses for the inverers.

When a parallel system 15 insialled and PARALLEL s enabled. assign an address
(a value from 1 to 4} to each inverter. The address of the pnmary inverter must be
sef to 1. A maximum of four inverters are supported. For more information, see

Instaliing & Parallel System

By default. this feature is disabled.

-PARALLEL-

1: DISABLE
-= 2. ENABLE

ENABLE -ADDRESS-

PV Start Voltage

INPUT: 1

This sefting aliows you to configure the inverter's PV startup voltage. When the PV

voiiage is fower than the startup value,
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The settings GRID setting 2, QU-5et, P(U)&P(T), Reconnect SVRT, and QP-SET
are all set to default. It is not recommended Tor non-stafi to modify these settings.




6.2.7

System-setting

Reboot Inverter

The command can be issued to restart the inverier

Factory Data Reset

You can reset the inverier to the default factory settings

Clear statistics

The command issued will ckear all statistical information

Remote Shutdown

After enabling REMOTE CTRL, sending this command will put the inverter into

standby mode. After disabling this function, the inverter will returm to normal

operation.
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6.2.8 Equipment Basic Information

« FIRMWARE: The version of the frmware in ARM and DSP.

* MODEL SN: The serial number of the hybnd invertar in use.

* [NV MODEL: The model of the hybrd inverter in use.

« Bat Name: The serial number of the baltery in use.

= System Time: selting the date. ime, and day of the week for the sysiem
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6.2.8  Electricity Generation

In thiz interface, you can view the voitage, current, and power of the two
photovoltaic inputs. PV1 and PV2. of the inverter.
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6.2.10 Alert
The fault codes of the inverter in operation can be viewed on this interface.
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6.2.11 Temperature

In this interface, you can view the real-ime temperature status of the four internal
points of the inverler.
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6.2.12 Grid Information

In this interface, you can view the inverter's gnid-side voltage, current, freguency,
and power status.

L= 1] -y EH i
et | pimme o " e mirrreerEn
R AR AR
L 1 P i TR T T
T 1 i Eltagsy L= s g
T e L L] 5 Eivmns || =ears, i i
L - e kel I
R iy § LU 1 o Eed VY S
—_— ——



€.2.13 Electricity Consumption Statistics

= E-TODAY, E-MONTH, E-YEAR, and E-TOTAL" The electnicity generation for
the day, for the current calendar month, for the current calendar year, and since
system installation, including the eleciricity generated by the PV panels, the
eleciricity sold o the grid, the electricity purchased from the gnd, and the power
consumption of the loads.
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€.2.14 EPS Information

The inverter's load-side voltage, current, frequency, and power status can be
viewed on this interface.
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6.2.15 Others Information
* CONNE. TIMES: Number of inverier connections to the grid.
* PV Input Mode: Display PV input mode, independent or paraliel mode
* Remote Shutdown Status: Mormal or off siate
« City electricity standard: The grid standards set by the inverter.
« Speed of the fan. Display fan speed
= System Application Scenaria The system application scenarios of inverters.
« System Status: System status
» Inverter Status: Inverer Status.
« C-DC Status: The working status of the baltery side.
« BUS Voliage: The real-time value of the busbar voliage.
« OC-BUS Voltage: The real-fime vaiue of the DC bus voltage



15:57 =i
Dihers Inharmation

‘ FEITTAMAG =
2 Bvlor i e {Fiers | ol el it | s
Tirma T e o b o] it
P Inpad Mode Parulle=l
Revnate Shubcmsn Sratus Byl
Clty algciricity gtancard toesl
spood of the tan 4980 rm

, FEal Chnpeng Anid
System Apolestion Seenatio e

vy Filiing
Sstam Siabs Heulirlel Gl Clrmasiiiing
ot St il conmeciso
Doz Status i iy
BLIS Wioltags AT0E W
Debus Wehage 400 v

€.2.16 POWER FLOW

Click o enter the "POWERFLOW" interface for a more intuifive understanding of the
inverter's current operating status.
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6.2.17 Device Seif-Test

In italy, when an E3.68K5-D22/ £E5KS-022/ EGKS-D22 energy storage system is
installed, it must pass the Device Self-Test in the specified operate mode before being
connected to the local gnd. The speciiic operation steps are as foliows:

.

8

@

Click on device seff-iest in the application inferface.

Click the "Add Device” butten to enter the "Select Device” page.

. Enter the SN number of the device{Only display equipment that has been added to

the power station) .

After selecting the device, click on start seli-lest.

Equipment seli-test requires wating for 10 minutes.

. After the seli-inspection is compleled, click on the self-inspection record to enter the

details.
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6.3 Operating Battery Packs

6.3.1 Indicator Lights and State
A battery pack can be in five sigies: OFF, NORMAL, ALARM, PROTECTION. and

FAULT. in each state. the batiery pack can operate in different modes.

Tnere is an indicator light whose cofor is vanable on tne power bution.

~ LEDindicator status
Productstatus | .o LED biink status =
Elink Mode Elinking | Sec) [ (Sec)
OFF OFF OFF all the time
Mormal Green o O all the time
Blinks once every 1.5 |
Alarm Red T seconds 0.75 | 075
. Blinks once every 0.5 [
Profection || Sed | seconds | |
Fault Red oM 2l the time




6.2.2 Turning on a Battery Pack
Fress the power button(1~3s) until the indicator light of the power button are on.

Power Butlon

6.3.3  Turning off a Battery Pack

Press the power buttons {1~3s) unfil the indicator light of the power buttcn goes
out

Precaution:

d@ﬁ Hea&eﬂmhemﬂﬂﬁehaﬂﬂf:nﬂhﬁngﬂwgedur
diBﬂm’g&dﬁﬂfﬂpréﬂnmlm a shutdown_




7.1

Maintenance

Both users and certified professional personnel must maintaim the E3.68K5-
D22MESKS-D22 energy storage system to ensure the healthy and safe operation
of the system.

In thi= section, you can find the following:

» The inspection checklist for users of the energy slorage system.

* The inspection checkiist for professional personnel

« Error codes, alarm codes, and the possible solufions of the system and the BMS.

Inspection Checklist for Users

inspection Activity Interval

Check for visibla -:Iamage to anyr par{ of the systﬂm | Six months

Ehe::!{the Invﬂrter and Ilattery FLEEHE ﬁ:-f srgns ufw&ar and S ot
tear, heat damage, discoloration, and unusual smelis.

Check the waming signs and guidance signs on the

inverter and the battery pack for signs of wear and 5 i

damage. and make sure none have been removed or | ¥ TIVONENS

ohscured.

Check whether any part of the system makes an abnormal E:’x ricniths

nuise when lhE sysierrl is mnnlng

Mﬂnrlur lhE temperﬂtum nf the battery pack and clean the |
batiery pack if necessary.

Make sure that the ground around the system is clean and |
tidy.

Check the maintenance access to make sure that it Is I
clear and unobsiructed. :

'u'u"hen tha Eyrstem is running. mﬂck the voltage, | S months
_}g_r_npﬂr_ah_tre a_m:'l g::rther qaramg!e_rs_ q_r the battery pan:_k_s_. |

When the system is running, check the parameters of the | ..
| vprers | 5 months

| Six months to a year

| Six months to a year

Six months to a year

Ehecb: thE hatter;r packs mr meﬂectweness or ﬂﬂmﬂﬂﬂ i Six months



.2

7.3

Inspection Checklist for Professional Personnel

« The equipment must be opened only by professional personnel that havebeen
certified by KSTAR New Energy

+ During inspection and maintenance, wear protective personalequipment,
including insulated gloves, proiective shoes, and anti-noise earplugs.

« Follow local and intermational safety standards, regulations. and specifications
to do the maintenance.

« Contact KSTAR Mew Energy promptly if vou encounter anything not covered in
this manual.

o
A

Eefore maintenance, dizconnect all the elecinical connections. Wait at least five
minutes after disconnection, so that the residual voltage of the capacitors falis to
a safe voltage. Use 3 mult-meater to make sure that the equipment is completely
discharged

Inspection Activities Interval

Check electrical connections for loosenass. Six months to a year
Check cables Tfor detenorafion or damage. | 3ix months to a8 year
Check cable terminal screws for loosenass. - Six months to 3 year
| Check cable terminals for cigns of overheating. Six months to a year
| Check the ground connection. - Six months to a year

Check whether the cable tie is attached fo the cable. Six months o a year

Check the EME, SOLARMAN app, and other reiated
equipment for fatlure or damage

Six months to a year

Troubleshooting

When you see the red alarm light on the inverter, you can find possible solutions in
this section. T the problem persists afier frying these solutions, please contact
KSTAR New Energy or an authorized distnbutor.

When a problem is successfully solved, after a period of ime, the red LED alarm
fight turns off , but you can always view it in the emor records. For more
information, see Viewing INQUIRE.



7.3.1  Error Codes of the System

Code | Description

FOO

| Soft Time Out Sofi-start
timeout

Possible Solutions

Restart the inverter and wait untii it runs
comectly.

If the code is still shown, contact Customer
Senvice.

FO1

| INV Voit Short The
inverter output 15 shered.

1. Disconnect all power sources and shut

down the inveriers and the battery

packs

Disconnect the load

Fower on and restart all the inverters

and the battery packs.

4 |f no error is reperted, it means the
load is shorted. Check the foad.

If the code is still shown, cantact Customer
Semvice.

W

FO4
FO5

FO&

FOF

GFCI Sensor Fault:

A failure occurs to the
Ground Fault Circuit
Interrupter (GFCI) sensor

1. Disconnect all power sources.
2 Restart the inverter and wait untilit
runs cormectly.

If the code s still shown, contact Customer

Senvice.

! Eus Volt Luw: The bus
| voifage is low.

| Bus Volt High: The bus
voltage Is high

| Bus Short Circuit: The bus
i shorfed.

PV IS0 Under Fault The
insulation resistance of a
PV panel is low.

1co

ﬁheﬁk the s&tﬁngs of the input mode

| 2. Restarl the inverter and wait untilit

runs corectly.
If fhe code 5 shill shown, contact Customer

Service.

Restart the inverter and wait until it runs
cormectly
If the code is still shown, contact Customer

Senvice.

1. Check the ground conneciion.
2. Check the ground resistance of PV+
and PV-
= [f the resistance is smalier than 2
MO, check the PV string for ground
fault or poor ground insulation.
if necessary, contact Cusiomer
Sarnvice.
= |f the resiziance i= greater than 2

M and the emor code is still shown,
contact Customer Sefvice.



Code

Description Possible Solutions
FO08 | PV Input Short Circuit- The | 1. Check the setlings of the input mode.
PV input is shorted. 2 Disconnect the PV input.
3 Restart the inverier and wait uniil it
runs comectiy.
If the code is siill shown, confact Customer
| | Service.
F0% | Bypass Relay Fauit. A 1. Disconnect the PV input.

fallure occurred to the

2 Restart the inverter and wait untilit

| bypass relay. | Tuns cormectly.
F19 | EPS Relay Fault A failure | If the code is still shown, contact Customer
| occurred to the EPS relay. | Senvice.
Fi10 | INV Curr Over: The output | 1. Wail five minutes for the inverier to
current on the inverter restart automatically
exceeds the threshold. 2 Check the EPS lpads. If the load
exceeds the rated output power of the
inverter, disconnect some load
If the code is still shown, contact Customer
| Senvice.
F11 | INV DC Over. The DC Restart the inverier and wait until it runs
component of the output comectly.
current of the inverter is [T the code is still shown, contact Customer
too _high. Service
F12 | Ambient Over Temp: The |1. Restart the inverter
ambient temperature isfoo 2 Let the inverter cool for a faw minutes
| high. | and then restart it
Fi3 | Sink Over Temp: The 3. Observe whether the inverter can run
temperature of the heat correctly. )
sink is too high IMake sure that the ambient
femperature is in the range of -25°C to
60°C
If the code is still shown, contact Customer
Service.
Fi5 | DisChg Curr Over; The 1. Wait five minutes for the inverier to

fattery 1= discharged with

over current.

m

restart automatically

2 Check the EPS loads. If the load
exceeds the rated output power of the
inverter, disconnect some load

If the code 15 still shown, comntact Customer

Senvice.



Code |
Fi6 | Chg Curr Over; The battery | Check the battery wiring port for short

Description

is charging with over
cumment.

Possible Solutions

circuits

Restart the inverter and the battery packs.
If the code is still shown, contact Customer
Senice.

F17

F18

F20

Current Sensor Fault A

failure occurred to the
cument sensor.

INV Abnormal Abnormal
output voltage or output

frequency of the inverier
| Always Over Load: The

| power of the system.

EPS load always
exceeds the rated output

F22

F23

F24

F25

Rastart the inverter and walt until it runs
cormrectly.
IT the code is still shown, contact Customer

Semvice.

Contact Customer Senvice.

Check the EPS loads. If the load is lower

than the rated output power of the inverter
and the error is still shoewn, contact
Customer Servica.

Farallel Communicate
Fault A failure occurred
to the communication
between the inverers ina
parallel system.

' Parallel Grid Abnormal In

| EPS Air Switch Abnormal

—

| Parallel Fower Imbatance:
Power imbalance occurs to |

a parallel system, some
connections are incomrect

A error occuired o
activation of the air swiich
on the EFS load end

1. Check the parallel cable for
connection

2. Check the inverier address settings. In
a parallel system. the address of the
primary inverter must be sefto 1, and
the addresses of the other inverters
must be setto 2, 3, ord.

If the code is still shown, contact Customer

Senfice.

1. Check the winng at the gnd end and
make sure the wiring is correct

2. Restar the inverter and wait untilit
runs cormectly.

If the code is still shown, contact Customer

Senvice:

1. Tum off all the switches on the EFS
lpad end.
2. Ifthe code is still shown, contact

the paralie! system.

1892

1. Tum off all the swiiches on the EPS
load end.

2. Restart the inverter and wait until it
runs comecty.




Code Description . Possible Solutions

F26 | Parallei Inverer Gnd 1. Make sure that the phase seqguence
FPhase Seguence Abnormal at the grid end of the inverier is
consistent.

2 |Tthe code is still shown, contact
Customer Service:

F3Z | DSP ARM SC) Fault Resztart the inverter and wait until it runs
A failuere occurs fo the correctly.
communication between If the code 15 still shown, contact Customer
DSP and ARM. Senvice.

7.2.2 Alarm Codes of the System

' Code T Description Possible Solutions
Wo0 | Grid Volt Low Check the local voltage and frequency
for their compliance with the inverler
specifications:
W01  Grid Voit High » if the voltage and frequency are within

the acceptable range, wait two minutes
— for the inverter to run commectly. i
W02 Grid Frequency Low recovery is not possible or the fault
repeais, coniact Customer Senice.
-« [f the voitage and freguency are beyond
the range or are unstable, contact the
_ local power company.
W04  Solar Loss: No PV solar 1. Check the PV conneclion
panels are connected to the 2. Check the PV availability.

system, or the inpul voitage |f the connections are correct and
from the PV solar panels is | the alarm code is still shown, contact

W03 | Grid Frequency High

foo fow.  Customer Service.
W05 Bat Loss: No battery 1. Check the pattery connection
packs are connected fo 2 Check the battery wiring port for short
the system, or the batlery circuits.
voliage is oo ow If the connections are correct and

the aiarm code Is still shown, contact
Customer Service.

W06  Bat Under Volt Under  Check the battery packs for their
voltage has occurred in the availability. If the battery voltage is lower
battery, than the lowest battery termmal input

voitage acceptable to the inverter, charge
the battery unfil i reaches the accepiable
batiery input voltage of the inverter

If the code is still shown, confact Customer

W07 | Bat Volt Low: The battery Service

voltage is too low.

103



Code |

[!_ES{:ﬁ]ltiﬂﬂ

.Ijﬂﬂéiﬁlé iﬁiufinns

wisa

woa

Eat Volt High: The battery
voltage is higher than 57.5
V and the battery has shut
down because of the high

voltage.

' Cwer Load: An overload

has occurred because the
connecied load edceeds
the rated power of the

|inverter.

1. Check the battery for its compliance
with its pre-setiings.

2. |f the battery complies with the pre-
sefting, resiari it

If the code is =hill shown, contact Customer

-Service.

1 Walt five minute for the inverter to
restart

If the EPS lpads are higher than the
rated output power of the inverier,
disconnect some |oad.

2.

w10

w12

w13 |

GFCI Over High current
leakage has occurred.

'Fan Fault The fan has

maliunctioned.

EF.T Fuwar Dmﬂm The

battery has shut down
because the S0OC 15 low

1. Checkthe PV sining for direct or
indirect grounding. If such groundingis
discovered, comect it

Check the peripherals of the inverier
for current leakage. If current leakage
is discovered, address it

If the code is still shown, coniact Customer
Senvice.

2

‘Heslart the inverter and wait until if runs

correcthy.

Ifthe code is still shown, coniact Customer
Eewn:e.

{:hec:l-: the SOC. Make sure that the SOC
Is not lower than the difference between
100% and the set DOD. H it is lower than
the difference, charge the battery.

w14
W15
W16
w17
w1ig
Wi1
waz

W14

Wzl

EMS alarms.

'BMS Volt Imbalance: A

voltage imbalance has
occurred o the battery of
|the BMS.

E!MS Enmmunu:ale Fault
The communication
between the BMS and the
InvEHEJ has failed

EMS pmte-:hun warrrlng
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For more information, see BMS ALARM
Waminags.

Contact Customer Service.

'Mahe sure that the COM caile bebweaen

the inverier and the battery pack is in good
conditien and is connected commectly.

'For more information, see BMS
| PROTECTION Wamings.




| updating.

Description
BMS Updating: The BMS is

Possible Solutions
¥ou can ignore this alamm. No action is
required.

BMS Program Version £rm
The version of the BMS
program is Incomect

|BMS ngrarn Update Fail

The BMS program has
falled to update.

Gnd Volt Lock Fail: The
inverier has failed to
synchronize with the grid,
PV Off, The PV string has
requested a shutdown.

System Heset The system
ic reset

Contact Customer Service.

| Check the network and ry to update the
program again,

Restart the inverter and wait until it runs
comrectly.
if the code is still shown, contact Customer

Service. o
Restart the inverter and wait undif it runs

comectly.
IT the code is still shown, conlact Cusiomer

Restart the inverter and wait until it runs
cormectly.

If the code is still shown, contact Customer
Semnvice.

7.3.4 BMS Error codes and troubleshooting

' Code | Description Possible Solutions
The waming unit avercharging voltage is
BITO Battery cell overvoliage 3650mV, where the inverter should stop
alarm charging and the EMS should not tum off
| the charging MOS.
The warning unit over discharging \.rmtage
BIT1 Battery cell undervoltage | iz 2800mV, where the inverter should
alarm stop discharging and the BMS should not
turn off the discharging MOS.
The waming overall overcharging voltage
8iT2 Batiery FACK overvoltage | Is 57.6V, where the inverter should sfop
alarm charging and the BEMS should not turn off
the charging MOS.
The warning overall over ﬂlsr.hargJ ng
BIT3 Battery PACK under- voitage |5 44 8V, where the inverer
voltage alarm should stop discharging and the BMS
should not turn off the discharging MOS.
The warning cnarging overcurrent is
BIT4 Charging overcurrent 100A, where the inverter should stop
alarm ‘charging and the EMS should not turn off
| the charging MOS.
. ; The waming current of discharging
BiTh S;i?;:rﬁiﬂ? :? ::'m overcurrent 1 is 100A where the inverier
should stop discharging and the EMS

105




This alarm will automatically siop after
1min or when the charging current is
greater than 1A.

Charging high The protective limit of charging high
BIT2 temperature alarm (cell temperature is 571 where the BMS
| temperature) should forcibly turn off the charging MOS.
, ; ; The waming discharging high
BITY FISL‘ETEII‘[,[I:I‘I;I high temperature is 55°C, where the inverter
emperature aiarm (call 2
temperature) should stop ﬂisa::hargmg_and ﬂif_: BMS
. should not tum off the discharging MOS.
The warning cnarging low temperature is
BIT10 Charging low temperature | 2°C, where the inverter should stop
alarm (cell temperature) charging and the EMS should not tum off
| the charging MOS..
. ) The waming dizcharging low femperature
BIT14 Elscharg,mg 0w i5 -18'C, where the inverter shouid stop
emperature alarm (cell . :
temperature) 'dISChEng_T:ﬂg' arrt:! the BMS should not tum
off the discharging MOS.
The warning high ambient temperature 15
High srmbient dperaiie 657, where the inverter shouid stop
BiT12 alarm charging and discharging and the BMS
should forcibly turn off the charging and
discharging MOS.
The waming low ambient temperature is -
BIT13 Low ambient temperature | 15°C, where the inverter should stop
alarm charging and the BEMS should forcibly turn
offthe charging MOS.
The waming MOS over-lemperature is
. 00°"C, where the inverter =hould stop
BiT14 Eﬁgﬂ?ﬁ;ﬁm charging and discharging and the BEMS
should not turm off the charging and
dischargingMOs.
The waming low bkatiery SOC is less than
5%. where the inverter shouid stop
BiT15 | Low SGC alamm discharging and the BEMS should not turn

off the charging and discharging MOS
and should not alarm during charging.
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7.5.4 BMS Protection codes and description

| Code | Description

| Possible Solutions

BITO

BIT1

Battery cell overvoliage
protection

Battery cell under-
voltage protection

The unit overcharging protection
voltage is 3700mV, where the inverter
should stop charging and the BMS
should forcibly turn off the charging
MGS.

The unit over discharge protection
voliage is 2500mV, where the inverter
should stop discharging and the BMS
should forcibly tum off the discharging
MOS. After 30 seconds of over
discharge protection, if the battery still
cannot be restored, it will enter a low
power consumption mode.

BIT2

Battery PACK
overvoliage profection

The overall overcharge protection
voltage is 58V, where the inverter
should stop charging and the EMS
should turn off the charging MOS.

BIT3

Battery PACK under-
voltage protection

The overall over discharge protection
voliage is 40V, where the inverier
should stop discharging and the BMS
should forcibly turm off the discharging
MOS. After 30 seconds of over
discharge protection, if the battery still
cannot be restored, it will enter a low
power consumption mode.

BiT4

Charging overcurrent
protection

The protective limit of charging
overcurrent is 1204, where the EMS

should forcibly turm off the charging
MOS5. This state will be locked and not

be exited autematically if it occurs
continuoushy for 10 times.

BITS

Discharging
overcumrent profection

The protective imit of discharging
overcurrent 1 is 1304 and the protective
limmit of discharging overcurrent 21
2004 with a delay of 100ms, where the
BMS should forcibly tum off the
discharging MOZS. This state will be
locked and not be exited automatically if
it pccurs continuousky for 10 times.

EITG

Short circult current
protection

The short circuit profection current is no
less than 350A with a delay of 300us,
where the BMS should forcibly turn off
the discharging MOS.

BIT7

Charging overvoltage
protection

The overall overcharge protection
voltage is 59V, where the inverter
should stop charging and the EMS
should turn off the charging MOS.
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: The protective limit of charging high
tharging hgh temperature 15 57%C, where the EMS
BITS temperature protection pe : Fhy ;
(cell temperature) should forcibly furn off the charging
MOS.
: F : The protective imit of discharging high
Discharging high temperature is 57°C. where the BMS
BIT9 temperature protection pe ' _ _
(cell temperature) should forcibly turn off the discharging
MOS.
_ The protective imit of charging low
CEaEaing kaw temperature is 0°C, where the BMS
BIT10 | temperature protection e ; ' i
(cell temperature) should forcibly turn off the charging
MOS.
Diceficiging The protective limit of discharging low
ischarging low . .
BiT11 | temperature protection temperatur’? BT, WHE"_E ne EMS
(cell temperature) should forcibly turn off the discharging
MGS.
The protective limit of MOS over-
BIT12 MOSFET high temperature is 110°C, where the BMS
temperature protection | should forcibly tum off the charging and
discharging MOS.
The protective limit of high ambient
BIT13 High ambient _ temperature is 70°C, where the EMS
temperature protection | should forcibly turn off the charging and
discharging MOS.
The protective limit of low ambient
BIT14 Low ambient temperature is -25°C, where the BMS
temperature protection | should forcibly turn off the charging and
discharging MOS.
. ; Reset the battery PACK, If the fault is
QTS | Teeminn luncon Ot not clear, contact the service engineer.

7.2.5 BMS Fault codes and description
Code Description Possible Solutions
' Restart the battery PACK, if the fault still
BITD Charging MOSFET exists, contact the manufacturer and
malfunction lock it until the technical personnel
resofve the problem.
Restart the battery PACK., if the fault stil
BIT1 Djsch-arg_mg MOSFET &xia*t_s. cu['ltatt the m_anufacmrer and
malfunction lock it untii the fechnical personnel
resohve the problem.
Festart the battery PACEK, if the Tault still
BIT2 TEH’IDEFE_’I].IFE SEensor &xist_s, ECI-[‘ITEE'[ the m_anufa!:turer and
malfunction lock it untii the fechnical persannel
resolve the problem.
BIT3 | Cell voltage sampling Reset the battery PACK: 1T the fault is
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fault

not clear, contact the sarvice engineer

BEiT4

Battery cell malfunction

Restart the battery PACK, if the fault siill
exists. contact the manufacturer and
lock it until the technical personnel
resolve the problem.

EITS

Front-end sampling
communication Tailure

Restart the battery PACK, if the fault siil
exists. contact the manufacturer and
lock it until the fechnical personnel
resolve the problem.

BITE Heating control Reset the battery PACK: I the fault is
© | MOSFEET fault not clear, contact the service engineer
Check whether or not the wiring
BIT14 | Reverse DC connadion between the battery FPACK and the

posifive and negative wires of the
inverter battery is proper.
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8

8.1

8.2

Storing and Recharging Batteries

Storage Environment Requirements

It is recommended that you begin using the battery soon after delivery rather than
store the battery pack for a long time. The maximum siorage life of a batlery pack
i5 three years.

The intended storage environment of the battery pack should meet these
requirements:

« Ambient temperature; 0°C to 35°C.

+ Hecommended storage temperature; 20°C o 30°C.

« Helative humidity. 0-95% (Mo condensation)

= Dry, ventilated, and clean area.

» Mo confact with corrosive organic solvents, gases, and other substances.
* Mo direct sunfight

* More than two meters from any heal source.

When storing a battery in its packaging, make sure that the packaging box is
intact and that the batiery is appropriately placed and stacked, and the above
mentioned requirements are met

Interval for Recharging Batteries
While in storage. batteries must be recharged at specified infervals.
Table 51 Recharge Batteries at Specified Interyals dunng Storage

Actual Storage Temperature interval
“10°C=T=30°C 12 months
JC=T=45°C 8 months

Battery packs must be recharged a maximum of three imes within 2 3-year period.
For example, whether the battery Is recharged every & months or every 12 months,
it can only be recharged a8 maximum of three fimes within three years. If the battery
has not been recharged within three years, or if it has been recharged more than
three fimes within three years, it is recommended that the battery pack be
discarded.

Lithium-ion batteries lose capacity during storage. After 12 months of storage at
the intended storage temperature, the capacity generally falls irreversibly by 3—
10% Batieries with less than 100% capacity after storage cannot pass the
dgischarge festing and accepiance testing.
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8.3 Recharging a Battery

If a battery has not been charged for two weeks or more after a deep discharge,
or the S0C of a battery is less than 50% after a long period of storage. the battery
must be charged to 50%.

Eefore charging the battery, check it for deformaiion, case damage, or ieakage,
and if you find any of these things. do not charge the battery.

If the SOC of a batiery pack is not less than 50% after more than 12 months of
storage, it is not necessary to recharge the battery.

VWhen you connect the power wires, wear insulated rubber gioves.

Step 1. Connect power cables {o the batlery charger correctly. The maximum
number of battery pack connected paralflel is 4.

Step 2. Press the battery “start key” for 1~3 seconds to stard the battery pack.
Check the LED on the battery “start key” is on.

Step 3. Tum on the battery charger
Step 4. Set charging parameter on the battery charger.

Case #1, One battery pack is charged. Set the charge limited voftage 57 6V, Set
the charge limited current 504;

E-I]S'B_‘ #2 Two ~ Four baftery packs are charged. Set the charge limited voltage
57 8V, Set the charge limited current 100A;

Step 5. After the battery 13 charged, switch off the battery charger and press the
battery “start key" for 1~3 seconds to switch off the baftery pack
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9.1

9.2

9.3

Limited Warranty

If the equipment fails during the warranty period, KSTAR New Energy and iis
authorized pariners will provide free senvice or replace the unit or part with a new
one.

What This Warranty Covers

During the wamanty service, the professional personnel certified by KSTAR New
Energy or its authorized partners will determine the problem based on the current
siatus of the equipment, confirm the time reguired for repair or replacement. and
camplete the repair or replacement within the agreed time.

It a unit-or part is replaced, the replaced unit or parts will be recycied and disposed
of by KSTAR New Energy or its authorized partners.

The replacement unit or parts provided by KSTAR MNew Energy are determined
by the inventory and may not be brand new, but are bound to be in good working
condition and at least functionally equivalent to a brand new unit or part. The

replacement unit or part will be warmanted for the remainder of the orginal warranty
penod of the eqguipment

How to Obtain Warranty Service

It the equipment does not function as warranted dunng the warranty perod, you
can contact KSTAR New Energy or its authorized pariners to ocbiain warranty
senice.

Customer Responsibility for Warranty Service

To obfain warranty service; you must take these steps:

Step 1. Frovide the purchase mvoice to prove that the whole unit or parts are still
under warranty.

Step 2. Make sure that the nameplate on the eguipment is intact and legibie.

Step 3. Make sure that the installation, modification, replacement, or removal of
the whole unit or part of the equipment has been done by professiaonal
personnel cerfified by KSTAR New Energy or its authorized partners.
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9.4

Step 4. Make sure that the equipment has been operated in the intended
environment described in this manual or other documents provided by
KSTAR New Energy.

Step 5. Make sure that no non-standard paris or paris not supplied by KSTAR
Mew Energy are used in the squipment

Failure to comply with any of the above information, KETAR New Energy or ils
authorized pariners have the nghi to refuse to provide waranty service.

Limitation of Liability
KSTAR New Energy has the right io refuse 1o honor the guality warranty for any of

the following reasons:

« Damage during transperiation, including paint scratches caused by nction inside
the package during transporiation, and damage sustained while being fransported
by you or a third party commissioned by you.

« (Operation of the eguipment in an environment other than the intended environment
described in this manual or other documents provided by KSTAR New Energy

« Failure or damage caused by instaliation, repair, modification, or disassembly
carried out by anyone other than professional personne! cerfified by KSTAR New
Energy or its authorized pariners.

« Failure or damage caused by the use of non-siandard components or other
components not provided by KSTAR New Energy.

KSTAR New Energy may charge a fee for repair service if you reguest repair of
tne equipment in any of the following circumstances:

» Instaitation and use beyond the scope of the relevant standards.
« Damage caused by unexpected natural factors.
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101

10.2
10.2.1

Emergency Procedure

An emergency is a situation invoiving a major incident or the possibilty of a major
incident that cannect be handled according to normmal procedures and reguires
immediate action o limit or address the consequencas.

Thit =acfion describes emergencies that may be encountered when you are using
the E3.68KS-D22/ESKS-D22/E6KS-D22 energy storage system and how to
handfe such emergencies.

General Handling

if an emergency occurs, remember the following,

« The gnd main switch that supplies power directiy to the BESS must be turned off
« All load switches in the BESS must be turned off

= The battery switch must be tumed off.

= |f you want to open the inverier or the batiery pack after the power is furned off,
to prevent possibie fatal personal injury, use a properly calibrated voltage meter
to measure the voltage at the input terminals, wait approximately 15 minutes until
the DC link capacitors inside the battery pack is completely discharged, and then
open the top cover o repair.

i Belore operating the equipment, make sure that the BESS is not supplied with
grid power.

Potential Emergencies

Battery Leakage

if the battery pack leaks electrolyte. aveid contact with the fealking liguid or gas.
it you confact with the leaking subsiance, take the measures listed in Tabie 10-1
immediately.

Table 10-1 Measures to Solve Battery Leakage Emergency
Exposure Measures

Inhataiicn Evacuate contaminated area, and then sesk medical attention_

Flush eyes with running water for five minutes, and then ssek

_medical attention. R B .
Wash affected area thoroughly with soap and water, and then
seek medical attention.

i ingestion induce vomiting, and then seek medical attention.

| Eye Contact

| Skin Contact
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10.2.3 Fire or Explosion
It a fire occurs in the area where the battery pack is installed, take the following
measures.

EBatteries can expiode when heated over 150°C. Toxic gases can leak when a
bafiery pack burns. DO NOT approach. However, because the batteries contain

only 2 small amount of oxygen and afl batteries are equipped with expiosion-
proof valves, battery explosions are unlikely to occur

Table 10-2 Handling with Fire

Handling with Fire Description

A respirator is not usually reguired.

If the fire is caused by a battery, use a specialized
fire extinouisher such as Noves 1230, FM-200, or
2 dioxin exinguisher.

If the fire is not caused by a baflery, use a regular
ABC extinguisher.

Fire Extinguishing Agent

It a fire occurs while charging a battery, tum off
the baftery pack circuit breaker and turn off the
charging power if i is safe io do s0.

If the battery pack is not on fire, the fire shouid
Extinguishing Instructions. be extinguished before the battery pack cafches
fire.

If the battery pack is on fire, do not attempt to
extinguish the fire. instead, evacuate personnel

| Immediately.

If the battery is in 3 dry environment, put the
damaged battery in an isolated area and call the
local fire depariment or service engineer.

. If the battery is in a wet environment, DO NOGT

i Erfcﬁ?:llﬁsm Handing touch anything if any parl of the baliery, such as
the inverter or cables, is submerged. DO NOT
use the submerged batiery. Confact a senvice
engineer.
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10.3 Emergency Handling Plan

If an emergency occurs, follow this emergency handling plan:
Step 1. Tum off the AC circuit breakers.

Step 2. Check the confrol power supply. If there is no preblem, supply power to
the inverier again to find the cause.

Step 3. Record the details reiated o the fault so that KSTAR New Energy can

analyze and rectify the fault. DC NOT operate the equipment before
the Tauit is rechiied. Please comtact KSTAR Mew Energy as soon as
possible
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11

Disposal

VWhen the system reaches the end of its service life, follow theze steps 1o
dispose of the eguipment

Step 1.  Uninstall the system:

1.1 Disconnect all power sources.
1.2 Disassemble all paris of the system from top to bottom:

Step 2. Dispose of all the parts. DO NOT dispose of the hatlery packs as regular
hrousenhoid waste.

This symbol means that the [abeled equipment must not be
disposed of as regular household waste. It must be disposed
of &t an electncal and electronic equipment-recycling center

IT you need to repiace a battery pack, you should request 3 new dangerous
goods package, pack the battery pack, and then have the supplier pick i up.

KSTAR New Energy does not recycie batteries. Please contact your local recycling
organization for dispesal. If there is no local recycling organization, you should
contact the nearest recycling organization in your coumntry

"7



12 Specifications

12.1  Hybrid Inverter
Dimension (W = H x D, mm) | 725 = 390 = 245

 Net Weight (kg) 25 (31kg with base}

Operating Temperature | -25°C to +60°C, Derated over 45°C
Operating Relative Humidity | 2-95% (No condensation)
Dp-emﬁng_ Altitude | = mun m

Protective Class Class |

_D_Hﬂﬂﬂltﬂﬂf_! Eﬂie_gm_]_.r II_ (OC side), Il (AC side)

__Tupulugyr High Frequency isolation
Cooling Matural Eu-nvemm

Display LED/APP

:Eﬂmmunlcauwl Imerfarce RS-_!IEE EANE El 'u"'-:"l—F| and ﬂ.G

_ _Inqress Protection IP&G
rl'!ar;.m(:g::tzf;;nn Efficiency g4 ao
:I!ar;m Eg{l;ﬂsiun Efficiency 97 2 %

Euro Efficiency 95.9% (3.68K) /96.4% (5K) /96.5% C(BK]
MPPT Efficiency 99 %

« Short Circuit Protection

« AC Leakage Fault Protection
« Grounding Fault Protection
Protection Function « Anti-istanding Protection

« Dwerioad Protection

* Surge Protection

« ENG0545-10
* VDE-AR-N4105
* VDED126-1-1

More grid regulation cerfifications are to be
made available Flease contact KSTAR New
Energy fu-r the latest mfﬂrmahun

rid Regulation

|« |EC/EN 62109-182
Safety Regulation « [EC62040-1
|+ IEC62619
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= ENG10D0-5-1
= ENG1000-5-2
= ENG1000-6-3
=« ENG1000-5-4
= ENG1000-3-2
= ENG1000-3-3
= ENG1000-3-11
- ENG1000-3-12

EMC

12.2 Battery Tennin__al input !Dutp::rt

| E3.68KS-D22 E5KS-D22 - EGKS-D22
Battery Type Lithium or lead-acid baiteries
| Voltage Range. | 4236 VDL
Rated Voltage | 48 VDC

Maximum

Charge/
Discharge g0 ADCIB0 ADC 120 ADCH20 ADC 125 ADCH25 ADC

Current

Maximum .
Charge/ { 3600 WI3500 W 5000 WS 400W | 6. 000 W/G 400'W
D_Isf:harge Ppwgr _

12.3 _F‘H‘ input

E3.08KS-D22 E5KS-D22 EGKS-D22
e

Vmax, PV | 500 VDC

Rated Voltage |360 vDC

PV Start Voltage 120 VDC

MPPT Voltage Range 120480 vVDC .
LM[';'H Range (Full 200-425 VDC | 250-425 VDG | 250-425 VDC

| MOPT Trackonswings, (2

I'mx Continuous PV |
In_put Cl__lrmf_!t i L .

Isc PV |25 ADC = 2
 Max. Backfeed Current 0 ADC
Max. Continuous PY

Input Power [amn  [lommW  [jodmw
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12.4 Gnd Terminal In;»uhr Dutput

E3.68KS.D?2 | E5KSD22 | E6KS.D22
Rated Voltage { 22002307240 VAC
_ Rated FrEﬂ.UEﬁE-':‘,‘ | 50 Hz B0 Hz
Maximum Continuous |
Input Current B b [He
Maximum Continuous |
. Input B " 7.360W 9200w | 8.200W
Rated -[.'lutput Current 16 AAC 21.7 AAC 261 AAC
Maximum Continuous | ;. > s ac 227 AAC 273 AAC
 Output Cumrent | |
Power factor (Cos p:m].
Adjustable | 0.8 leading—0.8 lagging )
Rated Dutpi.rt Power : 3_5313 W | 5.000W 6,000 W
Maximum Continuous ..
__Uutput App arenl Puwer 3680 VA | 5,000 VA | 6 000 VA
Gnd Port Overcuwrent

 Protection _ Bad)

12.5 EF'S Load Tem'unal Dutput

E3.68KS.D22 | [E5KS.D22 |  EBKS.D22 |

Rated Voltage | 230 VAC
Rated frequency |50 Hz/60 Hz

'Rated Output Current | 16 AAC 217 AAC 261 AAC
Maximum Continuous

_ﬂumutﬂurrent 16 AAC 21.7 AAC IEEJ AAC
Rated Contin uuu5

| Output Power 3.680W 000W 6,000 W
Maximum Output

| App arent F' = 3,680 VA _ 5000 VA | 6,000 VA
EPS Load {hrer{:uma-m '32 A

Protection
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12.6 Battery Pack
System Energy Capacity (kWh) =5/10/15/20
Model of inverter E3.6BKS-D22 [ ESKS-D22 EGKS-D22
Battery BP48100PH1-G2/BP48100P1-G2
System Energy 5. 1KWHM0.ZKWH/15.3KWH/20.4KWH
Rated battery
voltage ! wy
Number of Battery
Modules 1121314 17273/4 12134
Max charging HOABOAS S0AMDDAS H0AM00AS
ERE S0A/B0A 120A/120A 125A1125A
Max discharging S0ASBOAS 80AM DDA/ S80AMOD0AS
Furven | BOABOA 120A120A | 125AN25A
Max charging J000W/IGE0W) J000WS000W/ 3000W/6000W/
~ power J680W/I6E0W H000W/S000W GO00W/G000W
power J680W/3630W H000WIS000W 6000W /G 000W
Battery specification BP45100P1G2 | BP4B100PF1-G2
Battery capacity 512 EWh
— Battery type LFP
Rated voliage a1l 2V
Operating voltage range | 44.8-57.6V
Maximum charging
Cront DA (0.5C)
Maximum discharging
e 804 (0.8C)
Operaling Charge 0C~—+50C -10°C~+h0°C
temperature [
Operations | range Discharge | -10°%C-+50C
Storage 0°C~+35°C
temperature range
Relative humidity (0%~85%{Mo condensation)
Protective class I
Short circuit ratings 3604 300us
Maximum number of : .
bnstiories Maximum 4 baiteries in parallal
BMS Sycstem voliage, cumment, battery
Monitored item voltage. battery temperature,
PCBA temperature measurement
Communication mode CAN

121




Ventilation mode Passive and aclive cooling
) Weight (ka) 50.5
Physical Size (WxH*D) mm 725*165*270(Excluding handles)
parameters
Water resistance level |PEH
IEC 625610
|EC 62477
Reference to slandards |[EC 62040
IECH1000-6-1/3
LUN33.3
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13 Abbreviations

A
:AE __Anemamg C._urrent _
| AFCIH Arc-Fault Circutt-Interrupter
| App Application
AWG American Wire Gauge
B
BESS |Battery Energy Storage System
BMS Eattery Management Sysiem
C
: CT ] Current Transformer
D
[.‘rt_:_ Diirect [‘:urre_l_‘lt
ocD Depth of Dismﬂrge
DRED | Demand Response Enabling Device
OREM Demand Response Mode
DsSP Digital Signal Processor
E
| EMI EiEE:tmmagneﬁc Interference
EMS Energy Management Sysiem
EPS Emergency Fower Supply
G
GFCI | Ground Fault Circuit Intermupter
|
150 |Insuiation
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| MPPT | Maximum Power Point Tracker
P

PV Fhotovoltaic

R

'RCD | Residual Current Devics
RESF | Response

RRCR ' Radio Ripple Control Receiver
5

sci | Serial Communication Interface
s50C State of Charge
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14

Appendix: Definition of DVC

Limits of working voltage V
Decizive voltage
Classification a.c. voltage a.c. voltage d.c. voltage
{(DVC) r.Im.s. peak mean
U.'.J:L U-l'u__FL -I'_.I',_._:
A 25 354 B0
(16) (22.8) {(33)
o 50 Fa 120
(33) (46.7) (70}
C =50 =71 =120
(> 33) {=46.7) (=70}

The table values in parentheses are o be used for PCE or portions of PCEs
rated for installation in wet locations as addressed in 6.1 for environmental
categories and minimum environmental condifions.

*DVC-A circuits are allowed under fault conditions to have voltages up to the

DVC- B limits, for maximum 0.2 5.
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