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Safety Instructions

WARNING: RISK OF ELECTRIC SHOCK
DO NOT touch the wires, contacts, terminals, or
any conductors connected to the grid circuit
inside the equipment.
Failure to follow safety instructions could result
in severe injury or death from electric shock.

/NJEE WARNING: LETHAL HIGH VOLTAGES exist
inside the product.
* Note and abide by all warning signs on the
product.
» Observe the safety precautions listed in this
manual and other related documents.

WARNING: Damaged Equipment Hazards

» Damaged equipment or system failure may
cause electric shock or fire!

» Perform an initial visual inspection of the
equipment for damage or other hazards
before operation.

» Check whether other external devices or
circuit connections are secure.

» Confirm that this equipment is in a safe
state before operating it.

WARNING: This equipment must be installed

by licensed electrician and qualified personnel
only. The installation and wiring of this
equipment must comply with all applicable
national, state/provincial, local electrical codes
and standards. Attempting installation by
unqualified individuals could result in unsafe
operation, code violations, personal injury/loss
of life, or damage to the equipment.

/N2 WARNING: Battery Protection
DC HIGH VOLTAGE! ELECTRIC SHOCK HAZARD!
The battery in the system generates a high
voltage when connected. Accidental contact can
result in electric shock or life-threatening injuries.

WARNING: Ground Fault Protection

*  When a ground fault occurs in the integrated PCS,
there may be fatal high voltage in parts that are
not originally charged. DANGEROUS IF
ACCIDENTALLY TOUCHED!

* Before operation, ensure there is no ground fault
in the system, and take relevant protective
measures.

Waming!‘ WARNING: Live Line Measurement

* There are high voltages in the equipment in the
integrated PCS, and accidental touch may cause
fatal electric shock hazards.

* During live measurement, take appropriate
protection, such as wearing insulating gloves.

* There must be an accompanying person to ensure
personal safety.

Warning!‘ WARNING: Improper parameter settings
* Improper parameter settings may affect the
normal function realization of internal devices.
* Only authorized professionals can set the
parameters.

WARNING: Regulatory Compliance

The installation and various operations of the
integrated PCS must comply with the relevant
standards and regulations of the country/region
where the project is located




Tools
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Torque
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Site Layout 1-1

1PCS+1BC2

Default Layout & Clearance Distances (Top View)
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NOTE!

Installers are hereby notified that local codes and regulations could extend
the required clearances beyond what is specified in this manual.

Before proceeding with installation, consult with relevant authorities to
ensure compliance with local regulations concerning clearance distances.




Site Layout 1-2

Default Layout & Clearance Distances (Top View)
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Site Layout 1-3

Default Layout & Clearance Distances (Top View)
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NOTE!

Installers are hereby notified that local codes and regulations could extend
the required clearances beyond what is specified in this manual.

Before proceeding with installation, consult with relevant authorities to
ensure compliance with local regulations concerning clearance distances.

6 PCSs parallel systems:
Battery cabinet in the same direction

Note: For systems with multiple PCS units in
parallel, refer to this diagram; for single-PCS
systems, simply refer to the layout diagram for a
single-unit system;




Environmental Conditions & Requirements

CAUTIONS and Requirements of Installation Environment

When the equipment is running, do not cover the vents or heat dissipation
system to prevent fire due to high temperature.

The equipment should be installed in an area away from liquids; it is forbidden
to install it under water pipes, air outlets and other places that are prone to
condensation, or under places that are prone to water leakage, such as air-
conditioning outlets, vents, and outlet windows in the machine room, to
prevent liquids from entering the inside of the equipment and causing
malfunction or short circuit.

If any liquid enters the equipment, please turn off the power immediately and
notify the administrator.

Do not place the equipment in an environment with flammable or explosive
gas or smoke, and do not perform any operations in such environment.

If the equipment is installed in a desert or sandy environment, should
check the operation of the equipment and the sand and dust conditions
around the equipment every month. If there is a lot of dust on the
equipment, it may prevent the equipment from operating normally.
Professionals need to refer to the maintenance manual for maintenance.

_ AWami‘ngl‘

CAUTION! For indoor
installations, ventilated
room is required

%

/A\Warning!

CAUTION!

C4 anti-corrosion grade:
KSTAR BluePulse Gen2 >2 km
C&l ESS solution must
be installed: >2km from
the sea when installed in
outdoor location or >1km
when installed in indoor
locations.

/\Warning!

CAUTION!

C5 anti-corrosion grade:
KSTAR BluePulse Gen2 eE
C&l ESS solution must =
be installed: <1km from
the sea when installed in
outdoor location or <1km
when installed in indoor
locations.

CAUTION! When installed in indoor
locations, consider heat dissipation
values of all installed devices when
choosing appropriate room / space for
their installation

R e

inverter, the max noise is>70

NOTE! For battery cabinet & @
dBA in the 1-meter distance




Diagram of Pure On-grid Application Scenarios

Diagram of Pure On-grid Application Scenarios
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Diagram of On/Off-Grid Application Scenarios

Diagram of On/Off-Grid Application Scenarios
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Mounting Battery Cabinet Directly on Concrete Pad

Installation above the cable trench

Main load-bearing position Removable checkered steel plate

Reinforced concrete 1620

7 FER Outdoor floor
: s
~

PRI The number and position of embedded steel pipes

Y-Y 400 in cable trenches shall be determined by the demander.

Size of equipment platform

1620

Hollowing

out l

13110

-
[
-

Steel plate embedded M14*50 welding screws, 6 pcs /

Ground embedded steel plate (100*10/W*T)

Concrete pad with pre-integrated studs

50 10% N (B

NOTE:Bolts and washers are not supplied

M14 Hex Nut

X6
(at each corner)

x Flat Washers 44mm {x
y s — Battery
Cabinet

M12 x 50 mm
Hex Bolt

Battery
Cabinet

IMPORTANT!

1.
2.
3.

© Nk

Battery cabinet must be installed on a reinforced concrete platform pad.

hook) between the embedded steel plate and the concrete pad.

The height of the concrete pad above the ground shall be at least 300 mm.
Concrete pad surface smoothness shall be < 3mm.
The upper surface tolerance of the foundation shall be £5mm.

The concrete pad shall be able to support the weight of the cabinets and to ensure their stability.
When designing and manufacturing the embedded steel plates for the battery cabinet, it is necessary to consider that there must be a reliable connection (reinforcement

Battery cabinet concrete pad minimum carrying capacity shall be 0.8MPa, it is necessary to consider the influence of actual local environmental factors.

The concrete pad shall prevent rainwater accumulation on top of it & drainage measures must be taken in the cable trench to prevent water accumulation in the cable trench.




Unpacking Battery Cabinets

the carton ,start from
the top side

NOTE! To di embly] @ Top

Remove foam film
& protection foams

NOTE! Pinch the clasp with
your fingers to open it.

Battery Cabinet

Remove M14 nuts using
0 socket (x4) (on each corner)

r ) A — 1/
NOTE: Forklift slot covers (x2) are supplied ( @

inside the package. Keep the slot covers for
closing bottom openings once positioned in the U

final location. <




Forklift Transportation Guidelines

Transporting battery cabinet with the wooden box

; WARNING! Forklift must
be able to lift at least 3
. tons weight

-]
Floor Pallet

Transporting Battery Cabinet Standalone

IMPORTANT!
Use wood block

|
i .
r A |
L .

Center of Mass| |
Designation p

iz
=i
< L8
[T~ -




Crane Lifting Guidelines

WARNING! DO NOT tilt the
' d cabinets during transportation

Crane: hoisting capacity = 5 tons; operating radius = 2m.
The hoisting capacity of slings shall be greater than three
times the maximum weight of the cabinet.




Part Kits Cables 1-1

System Cable Kit

_
5 ' ] \ A PAY ATTENTION!
Battery Cabinet (Cluster 1) Battery Cabinet to All cables are marked with a designation label, the

to Inverter DC Cables (3-5m) (A) Inverter gables length of the PCS hanging on the_ battery gabmet
CAN Cables (3 5m) (C) is 3.5m. When the user uses other solutions on site, refer
: to the following table for wire length;

I -
= ieat
! E e Cables length classification
I ] NO. ltem Length Description
BAT1 s 1 1*PCS+1*BAT Standard cables length is 3.5m
3 1*PCS+1*BAT Maximum cables length supports 20m

Inverter DC Cables (3.5m) (B)

|
1
1
1
1
1
i
1
1
1
1
i
1
1
i
1
i
1
' 2 1*PCS+2*BAT Slave cabinet cables length is 6m
1
1
1
1
1
i
1
1
1
1
i
1
1
i
1
1
1
1
1

i Battery Cabinet (Cluster 2) to

Cable kit for battery cabinet parallel connection (if the configuration is 1PCS+1BAT, these
two cables are not included)

Battery Cabinet to Battery Cabinet AC Auxiliary Cable (3.5m) (D)

Modbus TCP Cable (6 m) (E)

o ———

e e e e e e e e e o Em Em Em Em mm e e e e e e e e e e e o Em Em mm mm mm mm e e e e e e e




Battery Cabinet Part Kits 1-2

Battery Cabinet Kit Contents (Inside Battery Cabinet)

e \ " Fire Clay (x2) (H)

Corrugated Plastic Corrugated Plastic

e . | Tube@345mm ()  Tube@21.2mm ())

;' Battery Cabinet

| Wiring Duct (G) i

| i . Forklift Slots Covers (x4) (K) 1
: i >

' (Outside Accessories Box) /
/J -
| il




PCS Part Kits 1-3

PCS Kit Contents

" &i = Mounting Bracket Lock AC Terminal Rig_h_t-angled
‘K \\}Ql-—f‘ Screws (x12) (M)  Screws (x2)(N) (x15) (O) Phillips
i ;FJ 6 mmx 16 Screwdriver (P)
10mm x 30 a
_ | 5 ET
& L5
%% <o oA
m K c:@g f ® § i




Other Part Kits 1-4
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Current Transformers
Meter (Q) for Meter (x3) (R)

Optional Optional

Meters and CTs are optional accessories. There are two types of CTs:

1. For systems with a power rating of 300 kW, use a 500 A:5 A CT (part number 3806-0134) with a accuracy class of 0.2S and a bore diameter of
31mm

2. For systems with a power rating of 300 kW to 1,000 kW, use a 1,500 A:1 A CT, part number 3806-0136.accuracy class 0.2S, with a CT bore
diameter of 45 mm

Customers may also purchase their own CTs. It is recommended that the current on the primary side of the CT match the system's
rated current, and that the secondary current be selected between 1 A and 5 A to ensure compatibility with the electricity meter:

Note: Pure off-grid systems do not require an electricity meter!




Mounting the Inverter onto Battery Cabinet

Get parts from:
PCS Kit. o 0 O
0@

Get parts from:
Battery Cabinet Kit.

G

NOTE: Remove screws from the
cabinet wall and install the duct.

the battery cabinet
wiring duct

NOTE: In this stage, do éflif
|
;

not install the lid cover of F
|




Reference Notes for System Wiring Electrical Schematics - Supported Site Configurations

Note: If the user’s site features a multi-PCS parallel system, installation and wiring must be performed based on the wiring configuration of a single
PCS subsystem, in accordance with the on-site application scenario and using the electrical schematic topology diagram for the parallel system. For
a pure on-grid system, refer to the electrical schematic topology diagram for a pure on-grid system; for an on/off-grid system, refer to the electrical
schematic topology diagram for an on/off-grid system. The electrical schematic diagrams for the PCS pure on-grid system and the 6-unit PCS
parallel on-grid and off-grid system are presented below. Users may refer to the corresponding electrical schematics for installation; actual on-site
wiring should be based on the electrical schematics provided by the on-site electrical installation personnel, and all electrical wiring requirements
must comply with local electrical safety standards and regulations;

MCCB Selection (Technical Specifications): Selection should be based on the actual on-site power rating and the electrical installation

professional with qualifications; the electrical schematic diagrams provided by KSTAR are for on-site wiring reference only;

Item Function Description
QMainGrid Main circuit breaker for the grid;
QMainDG Diesel generator main switch;
QNormalLoad Normal load switch;
QPVInv1 PV inverter switch;
QBackupLoad Backup port main switch;
QBPGrid User grid bypass switch;
QBPDG User-operated generator bypass switch;
GRID BYPASS Grid bypass branch;
DG BYPASS Generator bypass branch;
ATS SWITCH 1 ATS unit for utility grid bypass and generator bypass (required when both the utility grid and a generator are available);
ATS SWITCH 2 ATS unit for the output side of the Backup-Load and (utility grid/generator bypass);
RCD1 Grid-side residual current device (RCD); optional depending on local standards;
RCD2 Standard load-side residual current device (RCD); optional depending on local standards;
RCD3 Backup-side residual current device (RCD); optional depending on local standards;

Note: When the QBPGrid, QBPDG, and QBackupLoad switches are present, only one of them shall be closed at a time;

Note: Generators are not permitted to be connected to the PCS-Grid side;
In an off-grid parallel operation scenario, if a load is connected to the Backup-Load side, ensure that the length of the AC power cables

between the PCS-Backup-Load and the downstream load's AC distribution box is as consistent as possible, with a length deviation of <10%.
Note: Pure on-grid systems do not have generators or BackupLoad wiring;The EMS01D has a rated voltage of 230V AC. For on-grid
systems, use L/N of either phase of grid. For off-grid systems,use the third phase (L3/N) of the PCS-Backup-Load circuit.

Note: When the system is configured with only the utility grid or a diesel generator, only one ATS unit is required. The ATS unit can be either
a manually operated switch or an electrically operated switch;




Reference Electrical Schematic for the 1PCS+1BAT System
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Reference Electrical Schematic for a Pure On-grid System (No Backup Load, No Generator)

Note: In a pure on-grid system, there is no generator and no
Backup-Load wiring; the EMS01D has a rated voltage of 230V
AC, and the on-grid system uses either the L or N line of the

utility grid.
, :
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Reference for the Electrical Principles of On/Off-Grid Systems
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Wiring Diagram for a Single PCS with a Single Cabinet

Get parts from:
System Cable Kit

A B, C

%

Get parts from:
Battery Cabinet Kit
F 1)

i —1

2 WARNING!
For battery DC cable,

the red & black terminals
must be connected to the
battery cabinet side

Route using
Tie-Wraps

@

PE
Bus-Bar
4-5Nm
. 7mm
%' <
1
I y,

Orange &black
BAT1 BAT2

=

NOTE! Cut the
I corrugated tubes to

Warning!‘

e the required length.
@ Detailed wiring is provided
on the next pages
WARNING!

For Battery DC cable,
the orange & black terminals
must be connected to the PCS side




PCS Wiring Compartment Details

When connecting the PCS, be sure to slip a waterproof sleeve over the cable where it enters to prevent moisture from getting inside the PCS unit!

(. ) r
- L1L2L3N
:0¢ [ st
tloc E
' il
\ ||
\L J
PCS L )

WARNING!
When wiring the PCS, be sure to
thread the cables through the
‘ waterproof sleeve and secure the
sleeve in place.




KACS50DP2 Cable Specifications

This page provides specifications for the KAC50DP2 cable. The cable specifications indicate whether the
cable is supplied by KSTAR or provided by the user for installation. Note: For the KAC125DP2 cable, please
refer to the cable specifications on the next page.

Proposed Proposed Diameter
Itegljb(i{?SCfODW Max Current Dialll)leter () (AWE) Connect | Provided by
PV DC 24A 4~ 6mm 9711 AWG / Installer
Battery DC cable DC 80A 21mm 4AWG / KSTAR
Grid AC 160A = 34mm =2AWG M8 Installer
Backup—Load AC 110A 20" 35mm 27 4AWG M6 Installer
GEN AC 110A 20™~35mm 2 4AWG M6 Installer
AC AUX power AC 16A 4mm / M4 KSTAR
PCS parall.el / / / / KSTAR
communication
PCS—COM cable / / / / KSTAR
METER 485
communication / / / / Installer
CTs / / / / Option
Grounding cable / 10~ 16mm 5 TAWG M6 Installer

The cable specifications recommended in the table above are all for copper-core cables. Specific cable specifications can be
adjusted based on the actual power requirements at the user’s site.




KAC125DP2 Cable Specifications

This page provides specifications for the KAC125DP2 cable. The cable specifications indicate whether the cable is supplied by
KSTAR or provided by the user for installation.

Proposed Proposed Diameter
Ite%zé§é2%25DP2 Max Current Dimiﬂﬁr(mm> (AWE) Connect = Provided by
PV DC 24A 4"~ 6mm 9711 AWG / Installer
Battery DC cable DC 80A 21mm 4AWG / KSTAR
Grid AC 218A =46mm = 1AWG M10 Installer
Backup—Load AC 218A = 46mm = 1AWG M6 Installer
GEN AC 218A = 46mm = 1AWG M6 Installer
AC AUX power AC 16A 4mm / M4 KSTAR
PCS pa}”all.el / / / KSTAR
communication
PCS-COM cable / / / / KSTAR
METER 485
communication / / / / Installer
CTs / / / / Option
Grounding cable / 107 16mm 5 7TAWG M6 Installer

The cable specifications recommended in the table above are all for copper-core cables. Specific cable specifications can be
adjusted based on the actual power requirements at the user’s site.




Pre-Wiring Inspection

Note: Before connecting the wires, make sure switches 1, 2, 3,4, 5,6, 7 and 8
are all in the off position!
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Grid and Meter Wiring
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Backup-Load, DG and the Generator's Dry Contacts Wiring

1:Housing 2:Body XSealing 4:Nut

® E

GEN

T
i

Terminal mating direction|

-Backup-Load

Push and lock the
connector in the direction
indicated by the arrow.

QMainDG 'n'n'm'y

QBackupload

o Diesel Dry contacts control wires PIN 2
Backup-Load |3 E = Generator PINT




PCS Wiring and PV Parameter Requirements

PV Input Parameter
Number of MPPTs
Maximum input voltage
MPPT voltage range
Rated voltage
Maximum input
current of each MPPT

Maximum number of
strings for each MPPT

PCS
KAC20-50DP2 = KAC80-125DP2
4 8
1000V d.c. 1000V d.c.
250~950V d.c. 250~950V d.c.
720V d.c. 720V d.c.
45A 45A
2 2

OFF
PV- SW1

oo

&:83 82

PV1+ PV1- PV3+ PVS

-89 B

PV2+ PV2- PV4+ PV4-

\ORS,

PV6+ PV6- PV8+ PV8-

I

M




Single Battery Cabinet with PCS Wiring
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BEFORE INSTALLATION
OR SERVICE — TURN
SWITCHS TO OFF o
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From Backup-Load-L3&N

PAY ATTENTION!

If the battery cabinet door is open,
the battery will have high

voltage. Please pay attention!

Communication Cable

T 1l

T Backup-Load-L3&N
E.




PCS with Paralleled Battery Cabinets Wiring

BC260DLE

PCS+BC260DLE

Backup-Load-L3&N

PCS

\wmi ] WARNING! HAZARD
NGEUTEH OF ELECTRIC SHOCK.

> (
@4

DISCONNECT POWER
BEFORE INSTALLATION
ORSERVICE TURN
SWITCHS TO OFF

BAT 2Cable
BAT 1Cable

HV box

I3dN13d N T

Communication Cable

|:|D°

O~ W8

Ir“-)m -.a
a @xms jéj P-

AC Auxiliary

BC260DLE

Master

COMM1

SEN
HEY)
)

Q

I|E CAN over Ethernet

COMM2
4

AN
\©)
Ay ¥ g

y

PAY ATTENTION!

Connect COM2 of the battery
master cabinet to COM1 of the
battery slave cabinet.

PAY ATTENTION!

If the battery cabinet door is open,
the battery will have high
voltage. Please pay attention!




Check the Wiring before Powering On

Before powering on, carefully check that the following cables are connected correctly!

Check Items

Check that the L1/L2/L3/N/PE connections in the grid are correct (if a grid is present).
Check that the L1/L2/L3/N/PE connections on the diesel generator are correct (if there is a diesel generator).

Check that the L1/L2/L3/N/PE connections for the Backup-Load are correct (if a Backup-Load is present).
Check that the battery DC cables from the PCS to the battery cabinet are connected correctly (BAT1 & BAT2).

Check that the AC auxiliary power cables from the PCS to the battery cabinet are connected correctly (Backup-Load-L3/N).

Check whether the COM port communication cable between the PCS and the battery cabinet is connected
correctly (connection between the PCS COM port and the battery cabinet terminal block).
Check that the L1/L2/L3/N terminals on the utility meter, the meter’s 485 communication cable, and the CT

wiring are connected correctly (if a meter is present).

Check that the PV connections are correct (PV+/PV-)

Check that the network cables between the main and slave battery cabinets, as well as the AC auxiliary
power cables for the slave battery cabinet (if present), are connected correctly.

Check whether the PCS enclosure and battery cabinet enclosure are grounded.

© o0 N o OB~ W =

—_
-




System Power-On Sequence

Follow the numbered steps to power up the system

Q Validate battery cabinet
EMS screen is on

BC260DLE
Slave

PCS+BC260DLE

Master

=}

e

3

i
0——=0|

'=O ® W0
Sloal =

| —_—

MAIN SWITCH-ON

Liquid-Cooled AC SWITCH-ON

==
1R

i

=

'El AC-DC SWITCH-ON

>/

B——0

=]

DC system switch-ON

DC START-ON

N

— %)

PAY ATTENTION!

If the system does not have a grid and needs to be debugged, please press and hold DC
start for five seconds. You will hear a clicking sound. Then you can check whether the
battery cabinet has high battery voltage on the EMS screen;
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QMainGrid QBackupload

PAY ATTENTION!

A If the battery cabinet door is open,
the battery will have high

voltage. Please pay attention!




Check After Power-On

Post-Power-On Check Procedure:

1. Check the “Alerts” interface for any abnormal real-time
alerts, such as communication alerts. If there is a PCS
communication alert, first verify that the PCS communication
cables are connected correctly. If there are any other
abnormal alerts, contact the appropriate KSTAR technical
support personnel promptly for analysis and resolution;

€3 2026-06-03 14:40:29

Energy Storage EMS Control System

2 Alerts (3) # Level Date & Time Device Error Code Error Message
B3 20us0603 1424024 Meter 1 MO1FODD Communication Failure )
Alerts Log
Operations Log
Total ltems:3 { PageUp 1 PageDown >
@ Home Devices 1 a Alerts (3) @ Settings

2. Once the communication alarm on the EMS screen
has cleared, follow the on-screen prompts for the EMS on
the battery cabinet screen: follow the prompts for the
master battery cabinet if it is the master cabinet, and
follow the prompts for the slave battery cabinet if it is the
slave cabinet.




Master Battery Cabinet Operation Guide

n “ H ” [ H LN 1% LN 1Y H H p
1.Settings™ “2.System Settings™“3.Screen”-“4.Configurtion : Follow the on-site equipment configuration guide. Be sure to configure
Wizard”-“5.Password:888888”-“6.0OK” | the system according to the actual on-site equipment setup; incorrect
| ; . ; .
X configuration may prevent the system from operating properly:
1
: Setup Steps Master Cabinet
1 1. Start Using Start Using
: 2.1s there “STS” None
Please Input a Password : 3.EMS in cabinet Master
5 A 1 4. Battery cabinet type Whether there is slave cabinet
: 5.PCS type PCS type
: 6. Is there GEN Is there GEN
1 7. Is there PV inverter Is there PV inverter
: 8. Meter type Utility Meters & PV-Side Meters
: 9. Restart now Restart now
1
1
1
1
1
[ 44

If there is a slave battery cabinet, and after the slave battery cabinet has been configured and
the communication lines between the master and slave battery cabinets are functioning
properly, check the voltage information for Cluster 2 on the EMS screen of the master battery
cabinet. If Cluster 2 displays battery voltage and other relevant information, this indicates that
communication between the master and slave battery cabinets is normal;
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Slave Battery Cabinet Operation Guide

[ 14
“1.Settings”- “2.System Settings”-“3.Screen”-“4.Configurtion
Wizard”-“5.Password:888888”-“6.0K”

Please Input a Password

E Battery Cabinet 2

= Aircandilion — Flood Sensat Fire Senaor Intamal Temperalure
L IPev—— = mormal ﬁ Marmai & 0T
Cluster 2 ?
i 50%
— QKW Craming
—
—
—_—
G Retay 0 Breaker
Opened Opersd
2 Home ® Devices O Aleris & Ballings

Follow the on-site equipment configuration guide. Be sure to configure
the system according to the actual on-site equipment setup. Incorrect
configuration may prevent the system from operating properly:

Setup Steps Slave cabinet
1. Start Using Start Using
2.1s there “STS” None

3.EMS in cabinet

5.Battery cabinet type

Slave
Battery cabinet type

6. PCS type /
7.1s there GEN /
8. Is there PV inverter /
9. Meter type /

10. Restart now Restart now

Go to Master Cabinet EMS screen “Setting”-“System Settings”-“Startup Setup”-
“One-Click Restart For All PCS”

Energy Storage EMS Contral System

Device Contral Screan Netwark Interface Othe
Balwct POS Puruiinl Addvess
Run Mode PEST - 1
L | |
2 System Settings 1 ‘ T
Paralied Nombe =
Firmware Upgrade 1 aK
Pt 1
- K
Disable ‘
| 4 OneClick Restarl For All PCS
@ Home @ Devices &Alerts 1 -m




Upgrade Procedure

Step1:“1. Alerts” —

“2. Firmware Upgrade”: Please contact KSTAR

technical support to obtain the latest firmware version. Refer to
Appendix 1 for the upgrade procedure;

Energy Storage EMS Control System

¥ 2026-06-03 14:56:53

V010BODDDO30
VOODBODODODD
VODOBOODDODD
VOOOBODODODD
VODOB0O0D0DODD

Device Control ER
BEMS 1
PCS 1 {Version 1}
Running Mode PCS 1 (Version 2)
PCS 1 (ARM Version}
System Settings

Firmware Upgrade

Dewvica Type

HuI

Fismware File

Please select firmware file

QHome

Upgrade sequence

OEOEE

Devices

Device
HMI(EMS)
BMS
PCS-DSP1
PCS-DSP2
PCS-ARM

"B

Firmware Version

0 Settings

Step2:If the PCS program has not been upgraded, Go to “Setting”-“System
Settings”-“Startup Setup”-click the “One-Click Restart For All PCS”

Energy Storage EMS Control System Ca 2026-06-04 09,5542
Device Contral Screan Network Interface Server |3 Salug Othe
Run Mode PGS > 1
Firmware Upgrade 1 : ‘ Lul
Disalbile
4 ik R i Far All PC:

Q Home E] Devicas @}Alerls 1




Basic Settings: Time & Grid Standards

“1.Settings™- “2.System Settings”-“3.0ther”-“4.Grid Standard™-“5.0K”

“1.Settings”- “2.System Settings”-“3.Screen”-“4.Date&Time”
-“5.Time Zone”-“6.Calibration”-“7.0K”

: Energy Storage EMS Conirol System 3 20260522 155434
Energy Storage EMS Control System & 2026-05-22 15:04:10
Screen Network Interface Server
Baiostaid 3 Newak  etace  Sener  Ote Bevies Corrol GEELE
M BT Ad aelnss Bl
APP Vorsion -
1 Kalar
kstar-ems-all-branch-V010B000D030
I‘ Gad Btandarn Inlataes Pruloel Port
Systemn Settings it
SO00aRED | ENsos40 4 2000
08 Vi : B s oo = Boiwer Eoniml Mods g
Firmware Upgrade VDOOBEGGDA0 Firminors Upgrade Disahle Thraa-Phasa Hybrid
VOOOBOOODODO
4 Date & Time Ty Zone LBl | il ‘
2026-05-22 15:03:45 5 GMT+0 6 S e
L 10 Swilching . .
English | Resiore Factory Setlings \
7 oK \ Refresh [ Configuration Wizard W 5 “l Refresh L hhwtar Seitings

@ Home @ Devices &Alerts {3) | I ¢ Settings I Q Heyna @ Dewices '& Alerts (3) 1
Note: When selecting the appropriate local grid standard under

the “Grid Standard” setting, the PCS must be powered off to
modify the grid standard;

Note: If the EMS can connect to the Internet, the time can be
synchronized with the Internet.




Operating Mode Selection

Note: If multiple ESS units are connected in parallel to the EMS01D, you must configure the mode on the EMS01D “1.Settings”-
“2.Running Mode”-“3.Running Mode select’-“4.0K”
Four running modes: Manual Control, Self Consumption, Peak Shifting, and Time of Use

Energy Storage EMS Contral System (e 2026-06-15 16:47:06

i Reamaolae Conlral 1 Running Mada
Device Control
Disahle Manual Control

2 Running Mode Invertar Power (kKiV) Manual Contral
0.00

Self Consumption
System Settings

Walua [KW)
Feverse Fower Protection Control 5.0 Tirmeof s

Firmware Upgrade

[ wawe gy | Peakshiing Running Mode select

+ 8] d Control
. emand Contro 10060

o
I r_’ Refresh
fxs

1
Q Home Devices &AIEHS (3}




System Power On

Note: If there are no error alerts displayed on the EMS screen and the system does not consist of multiple PCS units operating in parallel, you may proceed to
power on the energy storage system; if the system is configured in parallel, follow the wiring and commissioning procedures for parallel systems.
After the PCS is turned on, it's proposed to set the system to “manual control” mode to test charge/discharge.

“1.Settings”- “2.Device Control’-“3.PCS”-“4.0ON”interface.

Eneragy Storage EMS Control System G 2026-06-04 20:28:29

2 Device Control 3 pcs BMS STS/ATS

Running Mote One click power onfoff of all PCS devices 4 ON
[ ore setings | Password: 888888

System Settings -

Firmware Upgrade

@ Home Devices &Alens (3) 1 0 Settings




On-Grid Charge Test

“1.Settings”- “2.Run Mode”-“3.Run Mode-Manual Control”
-“4 Inverter Power’-"OK",

Energy Storage EMS Control System <y 2026-08-15 16:54:30 Step 1 . Set the Charg'ng power tO 10 kW,
. 3. Step 2: Return to the EMS home screen to verify that
Device Control Ramote Control . Running Mode . .
| Disable | manuai contor the PCS status, current mode, and power display are
2 muminguioie | T correct.
SUSIErL R Reverse Power Protection Control ;du“; i
iz porec Demand Contral :’Z=-;cu(>:\'3 I

5 -
Bekath
‘

Q Home Devices &Aler‘ts (3) 1 o Settings

Energy Storage EMS Centrol System Cx MPE-05-16.11:05:2€

& o — |. Step 3: View Operating Mode: On-Grid

-» B o >

*t Step 4: View the EMS homepage for 10 kW charging.

Baliary
@ Al o —’ 1@. :'Iajf

¥ Home E Devices & Alerts B Seltings




On-Grid Discharge Test

Device Gontrol

2 Running Mode

a4

System Settings

Firmware Upgrade

Energy Storage EMS Control System

Ramote Contro!

Disable

20

wverder Fower (KW)

Wal
Reverse Power Protection Control
0.00

Demand Control

Refresh

Devices

“1 .Settings”- “2.Run Mode”-“3.Run Mode-Manual Control”
-“4 Inverter Power’-"OK",

<% 2026-06-15 16:54:30

3
Running Made
Manual Control
(KW
Walie (KW) |
100.00 |
1 ‘
&Alens (3) ° Settings

2026-06-1810:32: 22

~
Cw

Step 1: Set the discharge power to 20 kW;

Step 2: Return to the EMS home screen to verify that
the PCS status, current mode, and power display are

correct.

Step 3: View Operating Mode: On-Grid

L @ KAG Step 4: View the EMS homepage for 20 kW discharging.
A g |-
mer |0 S @
O Home & Devices & Alerts & Setlings




On/Off-Grid Switching Test

QMainGrid \
Open GRID A\_ DG ej- e Eneragy Storage EMS Cantral System 3 026-06-16 11:13:54
pe GRIBE L., mﬂ;?E
MAINGRID MNormal
QMAINDG -
GRID-BYPASS CB 4P LOAD MCCR 4P i .- ’-'DJe@ﬁﬁGrld
OTHER [ N Y. . N b —:g—: Grid s
BRAND s a2 [— q
PV-INV E
PET & -
E = RCD‘KEE DG-BYPASS
QBPGRID |
MCCBT" AC-COUPLING(mmm
METER2 GRID [wm BPDG ks - GAL B
P METER 1| ¥ ﬁ 0 kW >
{} t U,CT':: = it =
QPV-INV1
MCCB‘
v, | Baltery
I I T - @
- Ischarng
PEL ~ - BUCKUPLDAD T e
777 PCS+BAT Za
@ Home & Davices & Alerts @ Settings

ATS SWITCH1 2 f R e

|

ATS SWITCH2| 5

iy

oo
s [T 11|88
JLLL

Switching from On-grid to Off-grid Test:
Step 1: With the system connected to the grid, turn off switch QMAINGRID; Switching from Off-grid to On-grid Test:
Step 2: Return to the home screen and check whether the EMS screen Step 1: With the system connected to the grid, close

has switched to off-grid mode; the switch QMAINGRID;

Step 3:View Operating Mode: Off-Girid , . . Step 2: Return to the home screen and check whether
Step 4:Check the EMS homepage to see if the system is discharging the EMS screen has switched to on-grid mode;

while off-grid.




EMS Generator Settings Interface Guide

Instructions for the Generator

NO. Item Function Description
1 Il?’loev?IZ!' ﬁ(?,r\;()arator Rated Set the rated power of the diesel generator;

Enables the diesel generator’ s maximum charging power. Once enabled, the diesel generator charges

2 DG Maximum Charging the battery at its maximum charging power. Operation is based on the following formula: DG Maximum
Power Enable Charging Power = Diesel Generator Power — (Max Load Power);
3 I’;/Iax GT:\?J)ator Charging | The giesel generator’ s maximum charging power;
ower
Energy Storage EME Control System 3 2086-04-27 DR:5112
3
Davics Conlis] PC3 BMS STSIATS PV Inverter
3 Criesel Genarhlor Powar (B
e S s7s power onjort [ ) s
5 ] [=l=g SE 1 Chileging Fawaer (LW
System Settings iﬂ DG Maxamum Charging Power Eaahlcl 1
Firmware Upgrade
% xS iS5
(514 | Refresh l .’}?n Developer Opllons

Q Hame E:} Devices & Alerts : * Seffings

Diesel Generator Configuration Rules: DG Maximum Charging Power = Diesel Generator Power — (Max Load Power);

The maximum charging power set for the diesel generator must be less than the generator’s rated power minus the maximum
potential load power; otherwise, if the sum of the load power and the battery charging power exceeds the generator’s total power, the
generator will be at risk of overload.




DG Test -DG Start Test

Prerequisites for diesel generator testing: With the PCS powered off, all PCS-PV switches must be open, and

disconnect the grid switch (QMainGrid), and the actual battery SOC must be <88%;

For example: actual battery SOC: 88%;

Step 1: Set the diesel generator stop SOC: 95%;

Step 2: Diesel generator start SOC: 90%;

Step 3: Wait about 2 minutes and observe whether the diesel generator starts on the EMS screen homepage,
View operating mode is DG-Mode, and Generator charging the battery.

€% 20260317 11:06:49 Energy Storage EMS Control System

3 0260818 11.00:27

Energy Storage EMS Control System

2 Device Control PCs 3 Bus
a Run Mode DG Mode

- - wta PY .
AC Mode Battary Cabinet [D i ﬁ o kW N = -g- Grl::i 5
Running Mode ECO Mode E 1 e O KW
SOC Settings
System Settings
I On Grd 50C Lower Limit
1od 1¢ | KAC -
Firmware Upgrade @ 32 kW 3
Diasel Ganerator Statup S0C Dissal Ganerator Stop SOC
it r=it| Charging .
90 95
Of Grid DOD " . A T
5 off Level 4 Fault Unlock | D Reset
' Battery De
) y =4 | ] o s | W ‘]:EI: , Load
- “ — N - harging = Onkne o
Refresh | £2S0C Calibration £, Developer Oplions
@ Home @ Devices &Aleﬂs (3) 1 Q Settings @ Home E Devices & Alerls £ Seatlings

Explanation of Generator Startup Conditions:
Test Conditions for Automatic Generator Startup by PCS: Diesel Generator stop SOC value > Diesel Generator start SOC

value > BAT actual SOC value (Diesel Generator stops SOC value = the Diesel Generator starts SOC value + 5)
(Diesel Generator starting SOC value = BAT actual SOC value + 2)




DG Test -DG Stop Test

Prerequisites for diesel generator testing: With the PCS powered off, all PCS-PV switches must be open, and disconnect the

grid switch (QMainGrid), and the actual battery SOC < 88%; For example: actual battery SOC: 88%;
Step 1: Set the diesel generator stop SOC: 20%;

Step 2: Diesel generator start SOC: 15%;
Step 3: Wait about 2 minutes and observe whether the diesel generator stops on the EMS screen homepage.

Energy Storage EMS Control System dx 2026-0317 11:06:49

2 Device Conirol PCS 3 BMS
AC Mode Battery Cabmat |D " 1
Running Mode ECO Mode % 1 o
SOC Settings
System Settings
On 1 SO0 nil
1) 10
Firmware Upgrade
Ganaratar Startup SCG Diwsal Ganeralor Slop 900
15 20
Off Grid DOD ) ! .
5 | 3 Level 4 Fault Unlock ) Raset

f—————— s \ r ]
Refrash {.:} S0C Callbration L] 8, Developer Options
'-_ = 1= T BE

Q Home @ Devices &Alens (3) 1 0 Settings

Explanation of Generator Shutdown Conditions:

Test Conditions for Automatic Generator Shutdown by PCS: BAT actual SOC value> Diesel Generator stop SOC value > Diesel
Generator start SOC value (Diesel Generator stops SOC value = the Diesel Generator starts SOC value + 5)

(Diesel Generator starting SOC value = BAT actual SOC value + 2)




Network Connection & Setup 1-1

Step1: Connect the wires according to the wiring diagram shown.

Monitoring Devices

Ethernet Interface

EXT

i
Internet communication cables

Not supplied Local router KSTAR-SYNC Monitoring Cloud

Energy Storage EMS Control Systam

Devica Control Screen MNetwark Interface Other

" rrover
Running Mode Syne -
Syfic v

China

Eurnps

Firmware Upgrade Cusbom

@-iume @ Devices &J\ien.‘. (3) 1




Network Connection & Setup 1-2

Check whether the serial number on the EMS screen matches
the S/N on the battery cabinet nameplate. If they match, no
action is required; if they do not match, change the S/N on the
EMS screen to match the battery cabinet’'s S/N.
How to Change:
“1.Setting”-“2.System Settings”-“3.Screen”, Click this to
“Refresh” 10 times to set the SN number,
click "OK" at the bottom to save set.

Enter the S/N number listed on the battery cabinet's nameplate

on the EMS screen, then click OK to save the settings.

Note: If the S/N number on the EMS screen
matches that of the battery cabinet, there is no
need to change the S/N. The S/N number must
match the battery cabinet’'s S/N, and you must
distinguish between uppercase and lowercase
letters:

Energy Storage EMS Control System

Device Control Network

APP Version

Running Mode

“2 System Settings

Firmware Upgrade

Senal Numbar

Datg & Tims

2026-06-04 20:12:20

Langiiage Switching

Interface Server

kstar-ems-all-branch-V010B000D030

Time Zone

GMT+0

-

English
7 ... |Click “Refresh?
- 110 times
Q Home Devices &Alens (3}

Energy Storage EMS Control System

Device Control Network

APP Verslon

Running Mode

| 2 System Settings

Firmware Upgrade

2026/406-04 20:12:20

Angusge Switching

English

QHome @ Devices

Interface Server

kstar-ems-all-branch-V010B000D030

Battery cabinet
SN number

Time Zona

GMT+0

&A\ens 3)

< 2026-06-04 20:13:04

Other

- Calibration

| Restore Factory Seftings
L

Configuration Wizard

1 ° Settings

<R 2026.06-04 20:13:04

Other

- Calibration

i 1
Restore Factory Settings

Configuration Wizard

1 0 Settings




Network Connection & Setup 1-3

DHCP Automatic Network Connection Settings
“1.Setting”-“2.System Settings”-“3.Network”-“4.DHCP”-“5.0K”

Enargy Storage EMS Control System O 2060603 17:41:23
Devlce Control Sereen Interface Sener Other
Wl Y
Runiing Mode Ethernat
Ethernet 4
2 Systen Softines
@ oHce Suaic I
Fimmware Upgrade
i Sutret Wavk
1p2.168.1.1 255.255.2550
Dfaull Sateway CHS
182.188.11 19316811
orea
5 — I
@ Home @L‘ﬂices &hleﬂs 3 1 a Settings

“1. Settings” — “2. System Settings” — “3. Network” — “4. Static
IP” — “5. OK” Enter the static IP address for the network port.
Once the setup is complete, click “OK.”

Ensroy Storage EMS Conlrol Systom

Davice Control Soman Intedace Sarver Cther

Running Mode Ethernet

€3 20260600 174735

Ethernet

DHGP

Fimvware Upgrads
] Sutne Wase
1R2.V68.2.100 2552552550
1921681371 1R2 168 1370
6 “ s
@“ E}Dt‘li &1 { 1

Note: The device supports Ethernet, DHCP. Please
inform the customer to open the following address
for the IP port used by the company and allow the
firewall to pass through.

51.141.112.234 2800
51.141.112.234 2900
111.230.141.84 2800 (Encrypted)
111.230.141.84 2900 (Unencrypted)
20.82.106.247 19636 (Encrypted)
20.82.106.247 9636 (Unencrypted)
193.112.41.194 21

51.141.112.234 2700

159.75.9.163 2700

Unable to access the internet without using the
collector.

Encrypted)
Unencrypted)

PN

Note: If the user's network does not support automatic
DHCP connection, the user must enter a static IP address
for the network port being used to establish a connection.




Connecting the Datalogger to the KSTAR Sync Platform 1-1

KSTAR-Sync website: https://sync.ksdatacloud.com/

Energy Storage EMS Control System &% 2026-06-15 17:18:30

Step 1: Register using the KSTAR-Sync website or by downloading the app on

your phone_ Device Cantral Screen Metwork Interface Server Other
)
Step 2: Log in to Sync, then add the power plant and datalogger information; g | [ S

Serial Number
KSTAR sync [D System Settings 000000000000000000000

; Q8 Version '
i 5 Power Station List Fimnware Upgrads | v0a0B000D000
<
Centralized view of all connected energy-storage Por Date & Time Tuna Zena [ ——
v allbration

2026-06-16 17:10:586 GMT+0

g8 Overview | |
Create Station + &8 = — ; :
G” O&M > English - | Restore Factory Settings

f Refresh Comiguranml‘.‘\fiz-ard I
Step3: Create Station

@ Heme Devices &Alerrs (3} ¢ Settings

E KSTAR Sync o Q. Search 3

@n Power Station List

Centralized view of 8l connected energy-storage Power Stations with basic info and operating status; supports quick search,

28 Overview
Create Station + H a
@ D&M 3

General

() Station List
B Device 5 Power Station: Station Type: Reset
W
&} Dynamic Electricity Price
@ Customer Feedback Power Station List Exp
@ Ticket Suppert »
& a iy % Power Station wices Status Station Type Datalogger
nalytics
Gulpen Step 4: Enter the datalogger information and the S/N
Operations&RsD S Pothonncdes:  EHGLERR-SRIleawn skl information displayed on the EMS screen °




Connecting the Datalogger to the KSTAR Sync Platform 1-2

Step 1: Download the KSTAR Sync app on your phone and sign up
1. Android phones: Go to the Google Play Store, search for KSTAR
Sync, and download it.

2. i0S phones: Go to the App Store, search for KSTAR Sync, and
download it.

3. Scan the QR code with your phone to download KSTAR Sync.

Step 2: Log in to Sync via the mobile app, then add the station
and datalogger information

Step 3: After adding a station, click on it, and then add a new
datalogger device to the station.

Station

Q| ‘Sesrch station nafe or D /' Edit Power Station
All Online Alarms Fault Qfflir "= Filter
2 il Step 4: Enter the
vulpen

Q@ i fmmsa datalogger information,
Ve O Delete Device which is the S/N
- displayed on the EMS

e Mot Connscted | | Chind B Delete Power Station screen.

32 Mat Comm




KSTAR Sync Web Version Station Details—Introduction to the Station Overview Interface

The power station overview interface centrally displays the operational data for all equipment within the power station, covering photovoltaic
systems, inverters, batteries, the grid, diesel generators, and loads, providing a comprehensive view of the operational status of each type of
equipment. The system offers various visualization formats, including system diagrams, line charts, and bar charts, to clearly present

real-time power curves, cumulative power generation, and electricity consumption data for each piece of equipment, helping users efficiently
monitor the overall operational status of the power station.

—  c2iAR
ﬂ CHl Storuge Pl 'R'I
& 107+KACS00P2 s I ted - ,
(8] Cperstion Mode - Manual Coiral 5§ D10261438EC7000000060 ) AsiaSnanghai 0 kwh [D=w =3
Station Cvarview Oiperation Strategy Drovice List Basic Settings Alarms Versian info Anatysis
Systam Map (@ Owerview ] k> »
3. P
o Energy
0 xwn 0 kwm
- ﬁ Gt
== k 0
L argin
" - Erargy
0 xwn 0 kwm
Ja ol
0 swm 0 kwn
0 wwn 1y
0 kwh
Battery 3 Load
o ] wal os
0 O
NO. Item Function Description
1 System Map View the power flow diagram while the system is running
2 Energy Analysis Power Analysis Curve
3 Energy Trends Energy-Power Trend Curve




KSTAR Sync Web Version Station Details—Introduction to the Operation Strategy Interface

The operation strategy interface serves as the system’s intelligent control core. The system offers four operation strategies—Manual Control, Self-consumption,
Time-of-Use, and Peak Shaving—to enable automated management of the power station’s charging and discharging operations. Users can flexibly select the
optimal operation strategy based on actual electricity demand, electricity pricing policies, and grid requirements to achieve the comprehensive goals of
enhancing economic efficiency, ensuring electricity safety, and participating in grid dispatch.

e C2litER 2

C&l Storage Normial

& 107+KAC50DP2 Today's PV Generated 50C Real-time Alarms. >

= . A ] a

() Operation Mode Manual Contral 2 31025143857 @ Asic/Shanghei 0 kwn Lle- 305

Station Overview Operation Strategy Device List Basic Settings Alarms Version Info Analysis
Operation Strategy Last Updated 2025-11-05 09:55:04 )
Grid Power Control
Export limit enabled * Export limit Value & Import limit enabled * import limit Power & Power Factor Compensation
a o w ! @ 100 i

@
Manual Cantrol Time-of Use

Peak Shaving

me, fypically peak, fiat, and off-

o=

* PCS Power B

a kw

Grid Power Control

Operation Strategy
NO. Item

NO. ltem Function Description Function Description
PR . Users can fully customize the charging and discharging power as well as the operating periods, making 1t
. When export limit is enabled, the system operates according to the set
1 Export limit enabled export Iir:it value: when export Iimii/is disat‘))led there is no gxport Jimit 1 Manual Control suitable for special operating conditions or temporary scheduling needs.
mit value; wnen export limit is disabled, there Is 5
.. . e : Prioritize the consumption of solar power; store excess electricity in batteries; and draw power from the
2 Export limit Value Settings of export limit value 2 Self-consumption batteries when supply is insufficient, thereby maximizing the rate of self-consumption of green electricity.
3 Import limit enabled When it is enabled, the system operates according to the set demand 3 Time-of-Use Based on the peak-valley electricity pricing mechanism, charging takes place during off-peak hours
value: when it is disabled, there is no limit. and discharging during peak hours, taking advantage of the price difference to save on electricity costs.
.. . s H Discharge during peak electricity usage hours to reduce grid demand, and charge during off-peak hours to
4 Import limit Power Settlngs of limit power 4 Peak Shavmg smooth out the electricity consumption curve and lower capacity charges.
5 Power FaCt.or Power factor compensation function
Compensation




Introduction to the KSTAR Sync Device List Interface

c2ilistEp

u C& Storage MNormal

= 107+KAC50DP2

(¥} Operation Mode Manuat Controt 22 210261438ECT000900060 @8 AsiafShanghai
Station Overview Device List

Operation Strategy Basic Settings Alarms

. .l L Unnamead Device @

KAC1 ¥
¢ } D Status  Alarm Device Type = KAC
2 Datz updated 3t 2025-11-05 10:3%:16
e
BMS1
Basic Info Curve Analysis Remote Settings Alarm Logs

@ meter

METERT

Real-time Data

' Generation(kWh) O Monthly PV Generation(kwh) 0

Bat Monthly Charged Energylkwh) 0 Bat Total Charging(kwh) 8

Bat Total Dischargingtkwh) © Total PV Power(kiW) 0

Internal temperature"C) 39 Uploaded Time  2025-11-05 10:39:16

Version Info

Device SN 123456789012345678901

NO. Name Function Description
View the corresponding KAC's basic information, curve analysis, remote control,
1 KAC o
alarm logs, and historical data.
2 BMS View the corresponding BMS's basic information, curve analysis, remote
control, alarm logs, and historical data.
3 METER View the basic information and historical data for the corresponding meter.

Today's PV Generated 50C

0 kWh

Analysis

Model KAC50DP2

Historical Data

Overview
Total PV Generstion(kwh) 0.6
Bat Daily Discharged Energy(kwh) 0

Battery Power(kw) 0

The device list interface primarily displays information about the equipment at the power station and allows users to view basic
parameter information for KACs, battery cabinets, and meters.

Real-time Alarms >

L3

} - %

DG Side
Bat Daily Charged Ener 0
Bat Mot Discharged -
Energy

Total Active PowerfkW) 0




Introduction to the KSTAR Sync Basic Settings Interface

See the table below for a detailed description of the basic settings:

E Minitopia Vallenswaard
Tkl Siomgs  Monma

Mol 2103

on Cverdiew Operebion Srategy

EMS Setling

Charges Disconge

v Gri

100

DG Parameler Setling

Third-party EMS Duspatch

ooces -y Surens Rencssom L -
Basic Scttings Blarms ersizn Info Anniys
- i = o crier et i
Export limit Vane et i e ke € mac Fowe
s w D ] KW

wiodois RTU Address (5

ciutartion (F)

EMS Settings-Third-party EMS Dispatch

NO. ltem Function Description
When enabled, control is handled by a third-party control system;
1 Remote Control when disabled, control follows KSTAR's original design logic.
PR When enabled, the ESS controls the power to maintain the
2 Export limit enabled configured export limitation.
3 Export limit Value Settings of export limit value
. Enabled, the ESS trols th t intain thi fi d
4 |mp0rt ||m|t enabled in?Sor[e"mnae[ion' controls the power to maintain the configure:
5 Import limit Power Settings of import limit power
Import & Export When enabled, the ESS enforces the configured import limitation and
6 Override Protection | export limitation,overriding conflicting commands from a third-party EMS
7 IFT)F‘;?; g;)g')t')olrtRa te The rate for import and export power control
8 Communication Select the external communication protocol. Supported protocols
Protocol Type include KSTAR, Eniris, and Envitron.
9 TCP Port Configure the TCP communication port used by external systems.
10 Modbus RTU Modbus RTU address used for RS485 communication.
Address Default baud rate: 19200 bps.
11 Power Control Mode | PCS control mode selection: Three-Phase Hybrid, Three-Phase
Independent, Single-phase min active power*3.
12 PCS Rated Power | Sets the maximum charge and discharge power available for each PCS.
13 DI-Power Control Controls the ESS power according to DI input signals.
14 KAC1-Off-grid . KAC1-Off-grid Frequency Modulation.
Frequency Modulation|
15 SSpGepEi%%C Maximum battery SOC in grid-connected mode.
16 ggw%?(lj_%?tc Minimum battery SOC in grid-connected mode.
17 Off—grid DOD Maximum allowable Depth of Discharge (DOD) when operating in
off-grid mode.
In off-grid mode, the generator starts automatically via dry contact
18 DG Startup SOC when the battery SOC falls below the configured value.
While the generator is running, it stops automatically when the battery
19 DG Stop SOC SOC reaches the configured Value.
Rated output power of the DG. It is recommended to reserve sufficient
20 DG Rated Power capacity for sudden load changes.
DG Chargin When enabled, the ESS charges at the configured DG charging power.
ging When disabled, charging power is automatically adjusted according to
21| Power Enabl
ower Enable the remaining capacity of FDG.
22 Grid Standard Grid standard settings.
g
23 DG Rated Power [ Set the rated power value for the diesel generator
SOC Calibration When enabled, automatic SOC calibration begins
24 Settings according to the set value.




Introduction to the KSTAR Sync Alarm Interface

See the table below for an overview of the alarm interface:

C2RER

C&l| Storage Nermal

bkl

= 107+KAC50DP2

:9- Operation Mode  Manual Control 2 210261438ECT099200060 (B Asiz/Shanghai

Station Overview Operation Strategy Device List Basic Settings Alarms

Alarm Contel Time Range:

Real-time Alarms  Historical Alarms

Alarms List

NO. Name

Function Description

1 Real-time Alarms | View real-time system alarms

2 Historical Alarms | View historical alarms

Version Info

Devica:

Analysis

Today's PV Generated

0 kWh

50C Real-time Alarms >

O-% 23

Reset Expand v




Introduction to the KSTAR Sync Version Information Interface

c2iiztAR

CsiTorage  Nowtoal

= 107 +KAC50DP2

P lreerter Modal  sther
b Enabla
KACVersion Info

S 1235ETET0IZILSETRI0T

AR Version  ¥IORBOZUDI0D

BMSVersian Info

Introduction to the version

[5) Operaban Mode.  Manual Contml 2026143 5ECTOROU00 B Asia/Sharghs

Station Crverview Operation Strategy Davice List Basic Settings
EMS Version

EMS Vermon  VOR0B000D000 Systom Verses  VOABBO0ODOCD

S Modsl KACS0DP2 PCS Count 1

D5 version  WODDBIODO0D

Ents version  VOIDE000D0TD

NO. Name Function Description
1 EMS Version Vlew th? EMS flrmware
version information
2 KAC Version VlevY thg KAC flr.mware
version information
3 BMS Version Vlev«l/ thg BMS fl_rmware
version information

information interface:

Alarms Vearsian Infa Arabysis
Coul 1
mattary hodel  BE10TDE
Disadie crid Mbeter Enabled  Enable
P brmveitar Location G Shie

0522 Version  VOO0B000D000

Mods!  BCI0TDE

L]

Wods!  KACS0OPZ




Introduction to the KSTAR Sync Data Analysis Interface

Introduction to the data analysis interface: Data from KAC, BMS, and METER can be exported into a table format for viewing.

C2ilit B

&
C&| Storage Normal

——

=

= 107+KAC50DP2

Today's PV Generated 50C Real-time Alarms >
(¥} Operstion Mode ~Manual Control %2 210261438EC7099900060 @& Asia/Shanghai 0 kWh L}-m =3
Station Overview Operation Strategy Device List Basic Settings Alarms Version Info Analysis
KAC BMSE METER
Select Device
KACH
L

Please select a device first

[
o
[
(=1}

System template: | Cell Temperature | | Cell Voltage | | Branch Data Cluster Dgia D¢ Woltage & Current DC Current| | DC Volage | | AC Analysis | | @Bl | | Sii2




Wiring Duct Lid Closing & External Cables Wiring Method

7

\.

IMPORTANT! Only after the debugging of the kstar energy storage system is
completed and the system can operate normally can fireproof
mud be used to seal cable gaps and unwired holes.

e

gaps and seal un-routed wiring holes.

IMPORTANT! Use fire clay to block the cable ] Fire Clay (x2) (H)

E{—=—1]

@>20 mm

=

W § From PCS

g !

Al By

7mm X 10
1.8~24 Nm

o wr External Cabling

in/out




Appendix 1: Device Firmware Upgrade

IOOOOOOOOI lOOOOOOOOI
— 8 1 8 1
20 Ji 712
P s3[e |
® e O
LED3 LED4 LEDZ
1
©
oL |
- Back of EMS Screen
l:t‘
0
72
1 1o 10 EE T
0000000000 e I

P9 JP11
12 12 12

IP7

1-2

IS

|0000]|00||00|00|00||000|
k [ 1t + T 1t |

@ USB flash drive

Step 1: Prepare a USB flash drive <32G and format it as FAT32.Download KSTAR's PCS/BMS/HMI upgrade
firmware package to the USB flash drive (HMI corresponds to the EMS upgrade firmware).

Step 2: Go to “Setting”-“Firmware Upgrade”,Which device to upgrade, just select the device,
type and then select the corresponding file, click to start the upgrade.

Energy Storage EMS Control System

Device Control i
BMS 1
PCS 1 (¥

Running Mode PCS

2 System Settings

Firmware Upgrade 3

Dewica Ty
HMI

BMS

PCS

5 I Start Upgrade

@ Devices

Q Heme &Alerts {3)

o 2026-03-16 17:35:19

V010B000D030
Vo0oBO00DO0O
V000BO00DD00D
VD00B0ODDOO0D
Vo0oBo0oDooo

° Settings




Appendix 2: Grid Connection: PV Inverters and AC-Coupled Meters Wiring

,,,,, The rated power of the PV inverter < the
rated power of the PCS

Other brand
PV inverter

NOTE! CTs ®=31
e 0.15-0.25 Nm
VOB (e P
=NeEEEEEEEE= - o
1|a|3|4|s5]|6]7 10— "
0.15-0.25 Nm

3| 4
PIN3: Meter-485A ; _ 0.9-1.1 Nm
RS485

PIN4: Meter-485B

cable

AC-Coupling Meter 2

NOTE! CTs wiring is not Q PVI nV1
- provided, please use M CC B

. - o copper wire, cross
Shielded twisted pair wire, copper, cross -
section > 20AWG, length <20m section>0.5mm?, length

<5m.

IMPORTANT!
Configure the 485 address of

AC-Coupling meter2 as 5 G I’Id AC Slde




Appendix 3: AC-Coupling of KSTAR-PV Inverter with a Single System on the Backup-Load Side

The rated power of the PV inverter<the rated power of the PCS

KSTAR PV s
inverter
ot I IMPORTANT! PV-INV 485
1] zs Refer to the 485
St communication interface -
described in the PV inverter
user manual
485B AC INPUT

BC260DLE

(109

%)
@
@
5
@

slsle

2
@
%)

NEEREEE

L

@
@
@

fL
-
"
w
£
o
o
-
=
w
=
I

&

T QPVInv2
T MCCB
PIN7:PVIinv-485A

PIN8:PVinv-485B RS485 cabld

L1 L2 L3 N
" m=

Ll
T
Shielded twisted pair wire, copper, cross

section > 20AWG, length <20m PCS BaCkup-Load Side




Appendix 4: Meter Settings

channel switchover (direct connection or current transformer connection)

Press for once ane uncz Dnce on DE uncz
(seT) (seT) o
:L‘:DdE EUU Add 5 smﬂ[ 5 'smﬂ - U f Add

Wiring Current

ace mode V¢ transformer

twice I\k cc
@

- o ce
X 5
e esc) (gET) - _;
EE L —
interface . )\dd n n Add L ”—' !
Three phase Three phase m Password correct,enter
ree

Three wire four wire

into the setting interface

IN ce D"_C: 0 CE
—{_Oh %#SPEW
[ { L
=B0A current =80A direct channel
transformer connection  connaction switching

Set the mode of connection nEE!
Set the mode of connection as 3 phases 4 wires: n.34

Step1: Set wiring mode (three-phase four-wire or three-phase three-wire)and

Step2: Set the current transformation ratio or potential transformation ratio:

Power on
F‘rl.‘s for once once once once once once
o , IBET) . = IBET) - &
Measure dE}_.I 5 En — E A =
C o UL pual U gyl = Mspnl_=U 1 ag
Current
twica twice once

- s ransformer '!"_'_
SET| |- (sET)

O e =L o R e . o B — LEH 10—

intarface Password correct, enter
into the satting interface
twice ance once o { - a
L824 — || - BET] —_ i1l
=1 0. 0= Pt
l S S YT —— T LU I8¢
Potantial
transformer

Set CT ratio I [E
The configuration of our company is 100:1 (optional)
Set this based on the CT ratio at the site;

Step3: Set communication address or baud rate:

Power o
l Prass for once once once once ance once
(sET (8ET) - | (sET] (sET) -
Mensure _..| En E P_..
il co Add U Hspn = Ushinl_=
___Communication Currant
Exit """' ""“f address ,_‘”’ wransformear ""*—
the 'a
seting | ﬂ—ﬂdd | [H '!D !
inlerface Add e [ Y

Characte Passwo arrect anier
'“19”“9 |nluIheso!llns;uﬂﬂrl'ace

tance et

Set the baud rate as 19.200
The specific address is selected based on the

type of electricity meter on site; Set address:
485 address for the Grid-side meter: 1;

485 address for the PV-side meter: 5




Appendix 5: PCS-DRM Port Wiring & Function Description

The PCS complies with AS/NZS 4777.2:2020 standard. Its DRM port can be connected to a Demand Response Enabling
Device (DRED) in Australia or New Zealand or a Radio Ripple Control Receiver (RRCR) in other areas or countries.

° o o o PCS-DRM Description
1 NO. Network
i PIN1 DRM1/5
PIN2 DRM2/6
PIN3 DRM3/7
PIN4 DRM4/8
PIN5 REF GEN/O

PING COM LOAD/0

PIN7 V+
PIN8 V-
Inverter DRED
REF GEN/D ¥ Station Overview
PIM 5 . .
Ai} i5K§ Mode States Function Description
l DRM 0 S0:close Operate the disconnection device
COM LOADID — e &
PN G DRM 1 S1:close Do not consume power
DRM 2 S2:close Do not consume at more than 50% of rated power
DEM 115 55 i DRM 3 S3:close Do not consume at more than 75% of rated power and supply reactive power if capable
- 55 51
— ——"— DRM 4 S4:close Increase power consumption (subject to constranins from other active DRMs)
DRM 2/6 PN 2 K = i DRM 5 S5:close Do not generate power
——+ DRM 6 S6:close Do not generate at more than 50% of rated power
DRM 3/7 T ) .
PiMN 3 DRM 7 S7:close Do not generate at more than 75% of rated power and absorb reactive power if capable
5T 53
1 —— DRM 8 S8:close Increase power generate (subject to constranins from other active DRMs)
I
DRM 4/8 5% = 7
i;.-r""ﬂ_u_.-"" —il
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