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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.

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.

Safety Instructions

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.

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: 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



Work Clothes

WARNING! 

Safety Robber 
Shoes Helmet Robber 

Gloves
Safety 

Clothing

Torque 
wrench with 
7mm, 10mm, 
17mm, 18mm, 

19mm 
sockets

Crimping 
tool

Phillips 
screwdriver 
⌀6 mm, 

L= 230 mm

Heat gun Multimeter Drill

20V

Flat Head 
Screwdriver for 
Terminal Block 

Screws

Open-end 
torque wrench Ladder Hammer

Tools

PCS & Battery Cabinet

Wire stripperCable
stripper

Wire
cutter

Box cutter Pipe cutter Flat head
screwdriver

Torque wrench  
with M4, M6,

M10,M12
sockets

Adjustable
wrench

Use only insulated and protected tools. 



Site Layout 1-1

Default Layout & Clearance Distances (Top View)
All dimensions are in [mm]

BIS60-260
Direction Distance [mm]

≥1100
≥100
≥250
≥250

1*(BIS60-260)

250 250 250 250 250
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Front
10

0
61

0
49

0

~4.3[m] 

~2.3[m]

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.   

Front
Rear
Right
Left



Site Layout 1-2
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EMS01D
Direction Distance [mm]

Front
Rear
Right ≥250
Left ≥250

BIS60-260 

Front ≥1100
Rear ≥100
Right ≥250
Left ≥250

580≥
100≥

~10.7[m] 

EMS01D

250 250 250 250 250 250

10
0

11
00

49
0

250 250 250 250250 250 250 250

11
00

11
00

11
00

B1-A B2-A B3-A

B4-A B5-A B6-A

B4-B B5-B B6-B

B1-B B2-B B3-B

Rear

Left Right

12*(BIS60-260)

Front

~8.5[m]

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.   

Distance [mm]Direction

Note: The maximum cable length between the PCS and the 
BIS60-260E series battery cabinets is 20 meters. Refer to this 
layout diagram for the placement of battery cabinets in a parallel 
system.



Site Layout 1-3
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KAC125DP 
Direction Distance [mm]

Front ≥600
Rear ≥600
Right ≥600
Left ≥600

6*(KAC125DP)

600 600600 600

600
600

600

Right

Rear

Front

Left

~5.8[m] 

~3.2[m]

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.   
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their installation

NOTE! Battery Cabinet & 
Battery Inverter max noise is 
>70 dBA, 1 meter distance

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.

Environmental Conditions & Requirements



Diagram of Pure On-grid Application Scenarios

Diagram of Pure On-grid Application Scenarios



Diagram of On/Off-Grid Application Scenarios

Diagram of On/Off-Grid Application Scenarios



Modbus TCP Cable ( 6 m) (E)

 eseht ,TAB1+SCP1 si noitarugifnoc eht fi( noitcennoc lellarap tenibac yrettab rof tik elbaC
two cables are not included)

tiK elbaC metsyS

 

Battery Cabinet (Cluster 1)
to Inverter DC Cables (3.5m) (A)

Battery Cabinet to 
Inverter
CAN Cables (3.5m) (C)

Battery Cabinet to Battery Cabinet

!NOITNETTA YAP

PCS parallel communication cable
I 3.5 B)(m) (CablesDCnverter    

  to)2(Cluster
A C )D( )m3.5( elba yxiliaruA C

A )D( )m3.5( elbaC yxiliaruA C

S( )

2TAB

1BAT

Battery Cabinet 

COM-CSP

metINO.   

   

    

m02 stroppus htgnel selbac mumixaM

1 TAB*1+SCP*

*1 2+SCP * TAB

1 TAB*1+SCP*

Part Kits Cables 1-1

Length Description

Standard cables length is 3.5m

Slave cabinet cables length is 6m

All cables are marked with a designation label, the 
standard cables length of the PCS to the battery cabinet 
is 3.5m. When the user uses other solutions on site, refer 
to the following table for wire length;



Corrugated Plastic 
Tube    34.5 mm (I)⌀

Corrugated Plastic 
Tube    21.2 mm (J)⌀

)tenibaC yrettaB edisnI( stnetnoC egakcaP tenibaC yrettaB

Fire Clay (x2) (H)    

Battery Cabinet Part Kits 1-2

PE Cable (0.7m) (F)



   

PCS ( tekcarB gnitnuoM L)

 
 

 

Mounting 
Screws (x12) (M)

Bracket Lock 
Screws (x2)(N)

10mm x 30 6 mm x 16

  
 

 

PCS Part Kits 1-3

PCS Kits Contents

Inverter

AC Terminal
  (x15) (O)

Right-angled 
Phillips
Screwdriver (P )



Meter (Q)
sremrofsnarT tnerruC

for Meter (x3) (R)

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!

Optional Optional

Other Part Kits 1-4



M6 4~5N·m

 

M10*30(X4)

M6*16(X2)

340 mm

245 m
m

Φ14mm

4216-0547

≥800mm

≥600mm

≥600mm

≥600mm

35N.MM10

Φ14mm
D＞70mm

3
4

1

2

135 KG

Install the Inverter On the Wall

NOTE: The cable length from the PCS to the battery cabinet is 5 meters and 20 meters.

- Height from the bottom of the PCS to the floor: ≥800 mm
- Clearance above the PCS: >600 mm
- Clearance on either side of the PCS: >600 mm

PCS Installation Instructions:
1. Position the cardboard template over 
the installation location and mark it with a 
pencil. 
2. Remove the cardboard template and 
drill holes at the marked locations using 
an electric drill. 
3. Secure the mounting bracket to the wall 
using M10 screws. 
4. Snap the inverter into the bracket,
and secure it on both sides using M6 
screws.



QBPDG
GRID BYPASS 
DG BYPASS 
ATS SWITCH 1 

nu STA ehT .deriuqer si tinu STA eno ylno ,rotareneg leseid a ro dirg ytilitu eht ylno htiw derugifnoc si metsys eht nehW :etoN it can be either 
a manually operated switch or an electrically operated switch;

RCD1
RCD2  
RCD3  

≤10%. 

MCCB Selection (Technical Specifications): Selection should be based on the actual on-site power rating and the electrical installation 
prof snoitacifilauq htiw lanoisse ; the electrical schematic diagrams provided by KSTAR are for on-site wiring reference only;

QMainDG  Diesel generator main switch;

Note: If the user’s site features a multi-PCS parallel system, installation and wiring must be performed based on the wiring configuration of asingle 
PCS subsystem, in ecnadrocca  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 dirg-no erup  system; for a 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;

QNormalLoad Normal load switch;
QPVInv1 PV  inverter switch;

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
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.

ATS SWITCH 2  ATS unit for the output side of the Backup-Load and (utility grid/generator bypass);

QMainGrid
  

Main circuit breaker for the grid;

  
QBackupLoad Backup port main switch;
QBPGrid  User grid bypass switch;

;hctiws ssapyb rotareneg detarepo-resU
Grid bypass branch;
Generator bypass branch;

;)elbaliava era rotareneg a dna dirg ytilitu eht htob nehw deriuqer( ssapyb rotareneg dna ssapyb dirg ytilitu rof tinu STA

Grid-side residual current device (RCD); optional depending on local standards;
;sdradnats lacol no gnidneped lanoitpo ;)DCR( ecived tnerruc laudiser edis-daol dradnatS

;sdradnats lacol no gnidneped lanoitpo ;)DCR( ecived tnerruc laudiser edis-pukcaB

Reference Notes for System Wiring Electrical Schematics - Supported Site Configurations



Reference Electrical Schematic for the 1PCS+1BAT System

DG

DG

PCS+BAT

LOAD
LOAD1 LOAD2 LOAD3 LOAD-N

RCD1

CT

RCD3

CT

Normal

QNormal

RCD2

LOAD1 LOAD2 LOAD3 LOAD-N

ATS S 12

12

PE PE

PE

PE
PE

PE

QBPDG
MCCB 

Grid-Bypass

QBPGrid
MCCB AC-Coupling

Meter2

Other 
brand PV 
inverter

Grid

Grid-PE

QMainGrid 
MCCB 4P

Load

DG-Bypass

Load

QPVInv1
MCCB

Grid
Meter 1

Grid

PE
Backup Load

witch1 QBackupLoad
MCCB

ATS Switch2

MCCB 4P
QMainDG



GRID

PCS1+BAT

GRID

PCS2

MCCB

MCCB 4P

GRID DG

RCD1

EMS01D

+BAT

AC-COUPLINGGRID 

MCCB

PCS20+BAT

CT

CT

AC L/N 230V 

MCCB

PE

Normal

QNormal

RCD2

LOAD1 LOAD2 LOAD3 LOAD-N

PEPE
PE PE PEPE PE

PE
PE

PE

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 230 V  
AC, and the on-grid system uses either the L or N line of the 
utility grid.

Grid

Grid-PE

QMainGrid

Grid 
Meter 1

Load

Load

Other 
brand 

PV 
inverter

AC-Coupling
Meter2

QPVInv1 
MCCB

QGrid 
PCS1

QGrid 
PCS2

QGrid 
PCS20



Reference for the Electrical Principles of On/Off-Grid Systems

GRID DG
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QDG
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Normal

QNormal

RCD2

LOAD1 LOAD2 LOAD3 LOAD-N

PE

PE

PEPEPEPEPEPE
PE
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QBPDG
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Backup-Load

QBPGrid
MCCB

Grid-Bypass

Grid 
Grid-PE

QMainGrid
MCCB 4P

Grid 
Meter 1

Load

Load

Other 
brand 

PV 
inverter

Grid AC-Coupling

AC-Coupling 
Meter2

PE 

QMainDG

DG-Bypass

QPVInv1 
MCCB

QGrid QGrid QGrid QGrid QGrid QGrid

Backup LoadBackup LoadBackup LoadBackup LoadBackup LoadBackup Load

QLoad QLoad 
PCS2

QLoad 
PCS3 
MCCB

QLoad 
PCS4 
MCCB

QLoad 
PCS5 
MCCB

QLoad 
PCS6 
MCCB

ATS Switch1 QBackup-Load
MCCB

ATS Switch2



PCS

1

A B

C

Detailed wiring is provided
on the next pages

BAT 1           BAT 2

NOTE! Cut the 
corrugated tubes to 
the required length.

COM 

Orange &black

WARNING! 

 

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

J I

  
   

   

 

  
  

   

 

PCS

 

 
P-

P+

Route using 
Tie-Wraps

2

Base grounding 
point 

F

 

Wiring Diagram for a Single PCS with a Single Cabinet

HV BOX

Get parts from:
Battery Cabinet Kit
F, I, J

Get parts from:
System Cable Kit
A, B, C

WARNING!
Battery DC cable,
the red & black terminals
must be connected to the
battery cabinet side



PCS

L1   L2   L3   N
PE

 

 

ni gnitteg morf erutsiom tneverp ot sretne ti erehw elbac eht revo eveels foorpretaw a pils ot erus eb ,SCP eht gnitcennoc nehW !tinu SCP eht edis

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

PCS Wiring Compartment Details



PV

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.

KAC50DP2 Cable Specifications

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.



PV

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.

KAC125DP2 Cable Specifications

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.



PCS
PV-SW1 PV-SW2

Off

2
BIS60-260BIS60-260

3
C SW

4
CIRCUIT 

 

OFF

ITCH

BREAKERS 

OFF

OFF

P+
P

-

D

OFF

OFF
P+

P
-

Pre-Wiring Inspection

Note: Before connecting the wires, make sure switches 1, 2, 3, 4,  and 7 are 
all in the off position!

Slave Master

71OFF

QBackupLoadQMainGrid



Grid and Meter Wiring

  1

NOTE! CTs Φ=31

PCS

 

ssorc ,reppoc ,eriw riap detsiwt dedleihS
section > AWG, length <20m 20

1    2 

0.15-0.25 

0.15-0.25 Nm

0.9-1.1 Nm

 
    

Grid

P1

P2BIS60-260

P1

P2
R

Nm

L1   L2   L3   N
PE

L1   L2   L3   N

S1 S2

S1 S2

S1 S2

L1   L2   L3   N

QMainGrid

Normal  
Load

QNormal 
Load

Q

Grid Meter

IMPORTANT! DO NOT
configure Grid meter 1

Grid

PIN1: Meter-485A                      
PIN2: Meter-485B

RS485      
cable



Backup-Load, DG and the Generator's Dry Contacts Wiring

PCS

Dry contacts control wires Diesel
Generator

GEN

PIN1
PIN2

Terminal mating direction

GEN
L1   L2   L3   N PE

L1   L2   L3   NPE

L1   L2   L3   N
L1   L2   L3   N

Backup-Load

Backup-Load

QBackup-Load

QMainDG

Backup-Load



PV PCS

PCS

KAC20-50DP2 KAC80-125DP2
8

1000V d.c.
250~950V d.c.

500

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

45A
Maximum input 
current of each MPPT

2
Maximum number of 
strings for each MPPT

720V d.c.

4
1000V d.c.

45A

2

720V d.c.
250~950V d.c.

PV2+

PV1+ PV1-

PV-SW1 PV-SW2
OFF OFF 

PV2-

PV3+ PV3-

PV4+ PV4-

PV5+ PV5- PV7+ PV7-

PV6+ PV6- PV8+ PV8-

PCS Wiring and PV Parameter Requirements



BAT 1 Cable 
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PCS

+     - +     -
BAT 1      BAT 2

A

C
COM

B

-

BAT-AC

 
 .KCOHS CIRTCELE FO
 REWOP TCENNOCSID

 NOITALLATSNI EROFEB TURN 

L3N

WARNING! HAZARD 
 .KCOHS CIRTCELE FO
 REWOP TCENNOCSID

 NOITALLATSNI EROFEB
OR SERVICE – TURN 
SWITCHS TO OFF

D

  

 

P+
P

-

BIS60-260

BIS80-260

AC Auxiliary 1 

PE

L3N

Single Battery Cabinet with PCS Wiring

BackupLoad-L3&N

PAY ATTENTION!
If the battery cabinet door is open,

  the battery will have high
  voltage. Please pay attention!

Master cabinet



P+
P

-

C
om

m
un

ic
at

io
n 

C
ab

le

PCS

+     - +     -
BAT 1      BAT 2

BAT 1 Cable 

A

C
COM

BIS60-260
B

-

BAT-AC

WARNING! HAZARD 
 .KCOHS CIRTCELE FO
 REWOP TCENNOCSID

BEFORE INSTALLATION 
ORSERVICE  TURN 
SWITCHS TO OFF

BAT 2 Cable 

CAN over Ethernet

COM1 COM2

PAY ATTENTION! 

 E

Connect COM2 of the battery
 master cabinet to COM1 of the
 battery slave cabinet.
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L3N

PEMasterSlave

HV box HV box

Master cabinet

PCS with Paralleled Battery Cabinets Wiring

PAY ATTENTION!
If the battery cabinet door is open,

  the battery will have high
  voltage. Please pay attention!

Backup-Load-L3&N

AC Auxiliary 1: Backup-Load-L3&N

AC Auxiliary 2: Backup-Load-L2&N



1

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

Check Items

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

Check that the battery DC cables from the PCS to the battery cabinet are connected correctly (BAT1 & BAT2).

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 PV connections are correct (PV+/PV-)

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 the Wiring before Powering On

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

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

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

Check that the L1/L2/L3/N/PE connections for the Backup-Load are correct (if a Backup-Load is present).
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System Power-On Sequence

PV-SW1 

QMainGrid QBackup-Load

PAY ATTENTION!
If the battery cabinet door is open,

  the battery will have high
  voltage. Please pay attention!

Validate battery cabinet 
EMS screen is on

Validate constant green light

HV BOX HV BOX

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;



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;

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.

11 12



 

Master Battery Cabinet Operation Guide 

 “1.Settings”- “2.System Settings”-“3.Screen”-“4.Configurtion 
Wizard”-“5.Password:888888”-“6.OK”

Battery Master Cabinet Interface After Setup

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:

1.Start Using Start Using

11 12

13 14
           

        
         

        
        

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;



 “1.Settings”- “2.System Settings”-“3.Screen”-“4.Configurtion 
Wizard”-“5.Password:888888”-“6.OK”

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:

1.Start Using Start Using

11 12

Slave Battery Cabinet Operation Guide

3

Slave Battery Cabinet Interface After Setup

4

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



Upgrade Procedure

BMS

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;

Device
HMI(EMS)

PCS-DSP1
PCS-DSP2
PCS-ARM

Upgrade sequence

11 12

Firmware Version
1

2

3

4

5

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



Basic Settings: Time & Grid Standards

 “1.Settings”- “2.System Settings”-“3.Screen”-“4.Date&Time”
-“5.Time Zone”-“6.Calibration”-“7.OK”

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

Note: When selecting the appropriate local grid standard under
 the “Grid Standard” setting, the PCS must be powered off to  
modify the grid standard;

“1.Settings”- “2.System Settings”-“3.Other”-“4.Grid Standard”-“5.OK”
11 12



Operating Mode Selection

Running Mode select

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.OK”
Four running modes: Manual Control, Self Consumption, Peak Shifting, and Time of Use



System Power On

 “1.Settings”- “2.Device Control”-“3.PCS”-“4.ON”,interface.

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 turn on. It's proposed to set the system to “manual control” mode to test charge/discharge.



On-Grid Charge Test

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

   -10

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

Step 1: Set the charging power to 10 kW;

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

Step 3:View Operating Mode: On-Grid

11

12



On-Grid Discharge Test
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On/Off-Grid Switching Test

TURN OFF

 

    
        

          
      

QMainGrid

Off-Grid

Switching from On-grid to Off-grid Test:
Step 1: With the system connected to the grid, turn off switch QMainGrid;
Step 2: Return to the home screen and check whether the EMS screen
has switched to off-grid mode;
Step 3:View Operating Mode: Off-Grid
Step 4:Check the EMS homepage to see if the system is discharging
while off-grid.

Switching from Off-grid to On-grid Test:
Step 1: With the system connected to the grid, close 
the switch QMainGrid;
Step 2: Return to the home screen and check whether 
the EMS screen has switched to on-grid mode;



EMS Generator Settings Interface Guide
 

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.

1

2

3

Diesel Generator Rated
 Power (kW)

DG Maximum Charging 
Power Enable

 Max Generator Charging 
Power (kW)

NO. Item Function Description

  

Instructions for the Generator



 

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 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.



   
 

          

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)

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.



Network Connection & Setup 1-1

Local router 
Internet communication cables
Not supplied

Ethernet Interface

EXT

KSTAR-SYNC Monitoring Cloud

Monitoring Devices

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

Step2:select “Sync” for the server. “1.Setting”-“2.System Settings”- “3.Server”-“4.Sync”-“5.OK”



“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. 

 

Click “Refresh” 
10 times

 

Battery cabinet 
SN number

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

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:

Network Connection & Setup 1-2



Network Connection & Setup 1-3

Unable to access the internet without using the 
collector.

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 (Encrypted)
51.141.112.234 2900 (Unencrypted)
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

“1.Setting”-“2.System Settings”-“3.Network”-“4.DHCP”-“5.OK”
DHCP Automatic Network Connection Settings

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.

“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.”



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

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

your phone;

Step 2: Log in to Sync, then add the power plant and datalogger information;

Step3: Create Station

1-1 mroftalP cnyS RATSK eht ot reggolataD eht gnitcennoC

N/S eht dna noitamrofni reggolatad eht retnE :4 petS  
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Connecting the Datalogger to the KSTAR Sync Platform 1-2

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. iOS 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 4: Enter the 
datalogger information, 
which is the S/N 
displayed on the EMS 
screen.

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



KSTAR Sync
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The power station overview interface centrally displays the operational data for all equipment within the power station, covering photovoltaic 
systems, inverters, batteries, the power 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.
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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.
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Introduction to the KSTAR Sync Basic Settings Interface

Set the rated power value for the diesel generator

When enabled, automatic SOC calibration begins 
according to the set value.



  

smralA emit-laeR

smralA

smralA lacirotsiH

ecafretnI mralA cnyS RATSK eht ot noitcudortnI

:ecafretni mrala eht fo weivrevo na rof woleb elbat eht eeS



  

noisreV SME

noisreV

noisreV CAK

noisreV SMB

ecafretnI noitamrofnI noisreV cnyS RATSK eht ot noitcudortnI

:ecafretni noitamrofni noisrev eht ot noitcudortnI



   
ecafretnI sisylanA ataD cnyS RATSK eht ot noitcudortnI

.gniweiv rof tamrof elbat a otni detropxe eb nac RETEM dna ,SMB ,CAK morf ataD :ecafretni sisylana atad eht ot noitcudortnI



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.

 USB flash drive

2

1

Appendix 1: Device Firmware Upgrade



  

NOTE! CTs wiring is not 
provided, please use 
copper wire, cross 
section>0.5mm , 2 <5m.

0.15-0.25 

0.15-0.25 Nm

0.9-1.1 Nm

AC INPUT

 
    

IMPORTANT!

NOTE! CTs Φ=31

 

ssorc ,reppoc ,eriw riap detsiwt dedleihS
section > AWG, length <20m 20

1    2 

BIS60-260
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P1
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S1 S2
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Appendix 2: Grid Connection: PV Inverters and AC-Coupled Meters Wiring
The rated power of the PV inverter ≤ the 
rated power of the PCS

RS485 cable

Other 
brand
PV 
inverter

PIN1: Meter-485A 
PIN2: Meter-485B

AC-Coupling Meter 2

 

  
 

Configure the 485 address 
of AC-Coupling meter2 as 5

QPVInv1
  MCCB

Grid AC Side



AC INPUT

ssorc ,reppoc ,eriw riap detsiwt dedleihS
section > AWG, length <20m 20

485B 485A 

L1   L2   L3   N

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 

Refer to the 485 
communication interface 
described in the PV inverter 
user manual

IMPORTANT! PVInv 485

KSTAR PV 
inverter

QPVInv2
  MCCB

J11-2: PVInv-485B   
J11-1: PVInv-485A

PCS Backup-Load Side



Set the mode of connection

Set CT ratio

Set the baud rate as 19.200

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

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

Step3: Set communication address or baud rate:

       
       

Appendix 4: Meter Settings

Step1: Set wiring mode (three-phase four-wire or three-phase three-wire)and 
channel switchover (direct connection or current transformer connection)

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

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



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.
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Appendix 5: PCS-DRM Port Wiring & Function Description

Do not consume at more than 75% of rated power and supply reactive power if capable

Do not generate at more than 75% of rated power and absorb reactive power if capable
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