
Lithium-Ion Phosphate Energy Storage System 
PowerCube-X1 Operation Manual

Information Version: 2.3



This manual introduces PowerCube-X1 from Pylontech. PowerCube-X1 is a high voltage 
Lithium-Ion Phosphate Battery storage system. Please read this manual before you install the 
battery and follow the instruction carefully during the installation process. Any confusion, please 
contact Pylontech immediately for advice and clarification. 
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PowerCube-X1
(336V50AH)

1 Cell Technology Li-ion(LFP)
2 Battery System 16.8
3 Battery System 336
4 Battery System 50
5 Battery Controller SC500-40/SC0500-100
6 Battery Module H48050
7 Battery Module 7
8 Battery Module 2.4
9 Battery Module 48
10 Battery Module 50
11 Battery Module Cell 15
12 Battery System 378
13 Battery System 10
14 Battery System 25
15 Battery System 50
16 Battery System 310
17 Battery System 10
18 Battery System 25
19 Battery System 50
20 Efficiency 95%
21 Depth of Discharge 90%(8~98%)
22 Dimension(W*D*H,m 600*505*1300
23 Communication RS485\CAN
24 Protection Class IP20
25 Weight (kg) 224.5
26 Operation Life(Years) 10
27 Operation 0~50
28 Storage -20~60
29 Product Certificate TUV, CE
30 Transfer Certificate UN38.3

Other
1 Battery Controller 442*390*132
2 Battery Module 442*390*100

No. Product Type

31
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 Remark: The parameter will be changed when the battery modules in different series 
(3~7 pcs battery modules).
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3.4  Package Items 

Accessories

 The type and quantity of the accessories are subject to the battery packing list.  

NOTE                                                                                          
Power cable uses water-proofed connectors. It must keep pressing this Lock 
Button during pulling out the power plug. 

Unpacking and check the Packing List: 

Power Cable + (Battery Module 
and Main Controller Serial  
Connection) 

Orange/0.16m/4AWG/2 Orange 
Surlok Terminal 

pcs 1 

Power Cable - (Battery Module and
Main Controller Serial  Connection)

Black/2m/4AWG/2 Black Surlok 
Terminal 

pcs 1 

Power Cable (Battery Module 
Upper and Lower Serial 
Connection) 

Orange/0.18m/4AWG/1 Orange & 
1 Black Surlok Terminal 

pcs 14 

Battery Cascade 
Communication Cable (0.18m) 

Black/0.18m/8 Core Super 5th 
Class Twisted-pair Wire/RJ45 

pcs 15 

160

2000

180
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External Battery CAN 
Communication Cable (direct) 

Black/3.5m/Super 5th Class 
Twisted-pair Wire/2 RJ45 terminal 

pcs 1 

External Power Cable + 
Orange/2m/4AWG/SURLOK 
Terminal/25-8 Terminal 

pcs 1 

External Power Cable - 
Black/2m/4AWG/SURLOK 
Terminal/25-8 Terminal 

pcs 1 

2000

2000
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For SC0500-40S control module: 

External Power Cable -/+ 
Black-Red/2m/10AWG/HRS-DF60/G
T6-6 Terminal 

pcs 1 
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3.6.3  ADD Switch Setting (Address Assignment) 

ADD Switch BMS is a 6 bit dial switches to manually distribute the 
communication address of the battery system. Nether position is OFF, 
means “0”. Upper position is ON, means “1”. 1st bit to 5th bit is for 
address, and the 6th bit dial switch support a 120  resistance 
(Terminal Resistance). 
 
ADD Switch MBMS is a 6 bit dial switches to manually distribute the 
communication address of the battery system. Nether position is OFF, 
means “0”. Upper position is ON, means “1”. 1st bit to 4th bit is for 
address, the 5th and the 6th bit dial switch support a 120  resistance 
(Terminal Resistance). 
 
 
3.6.3.1  Under communication for single BMS (battery string qty. 1 set)  

The BMS’s first five bits must set in below <BMS’s Address Configure Table>. The last BMS’s terminal 
resistance must set in “1” (X=1); 
The address is configured follow ASCII code: (“X” is terminal resistance).  
BMS’s Address Configure Table: 

 

 
3.6.3.2  Under CAN Communication Mode between MBMS and BMS (battery string qty. 6 set)  

The BMS’s first five bits must set in below <BMS’s Address Configure 
Table>. The last BMS’s terminal resistance must set in “1” (X=1), and 
other BMS’s terminal resistance must set in “0”.  
The address is configured follow ASCII code: (“X” is terminal 
resistance).  

BMS’s Address Configure Table:  
The MBMS’s ADD Switch set with “000011”. The last 2 bits are terminal 
resistances.  
Note: the 1st to 4th bit dial for MBMS refer to 3.6.3.3 
 
 
 
 

Battery
String

Address Bit

1 10000X

2 01000X

3 11000X

4 00100X

5 10100X

6 01100X
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3.6.3.3  Multi MBMS Communication Mode 

In some project it configures multi Energy Storage Systems. In 
this case will have multi MBMS. The address of MBMS must follow 
<MBMS’s Address Configure Table>  
 
 
 
 
 



� Turn on thhe “POWER SWITCH”:POWER SWITCH :

15 / 28        19PIXV0703

Caution: The time interval between every time switch OFF/ON the “Power Switch” shall >3 
minutes.  

Caution: When the breaker is tripped off because of over current or short circuit, must wait after 
30min to turn on it again, otherwise may cause the breaker damage.  

� Turn on the “Start Button”:  
Press and hold the Start Button for more than 
5sec until the buzzer rings, the LED indicator on front panel will light on if the start-up is successful; 

 

� System start process: 
The battery string’s system will check itself, if work normal the battery string system will go 
to self-check mode.  
If the BMS and all battery modules are working normally, every status LED will lighting 
green, that’s mean self-check are pass. Self-check will be finish within 10sec.  

If long press the start button within 30s, the STATUS” lamp will flash red, it is to remind that 

the black start function is forbidden within 30s. 
If the BMS can’t receive communication from upper equipment because of the 
communication is off, the “STATUS” lamp will light red after 30sec. That doesn’t means 
failure existed, it means this battery string is OK while the external communication is off. 
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Warning: If has failure during the self-check, must debug the failure then can start next step.  
If the “STATUS” lamp shows red from beginning, it means  there has some failure in the 
battery string, the Power Relays in BMS will open, must debug at first. 

Note: The LED lamp will be off in 20sec without any operation.  

Caution: During first time power on, the system will require to do fully charge progress for SOC 
calibration purpose. 

Caution: The whole Battery Energy Storage System (BESS) after installation or restart the system  

when long time not in using should charge it to full at first. There will be a regularly (3 month) fully 
charge requesting during continuous operation as well, it will be handled automatically 
by the communication between BESS and external device. 

� Black-start function: 
The system’s relay can be closed by pressing the start button 5s.  

And it is necessary to press the start button of the BMS which is connected with MBMS 
when you want to use black-start function. 

Warning: if the black-start function is used, the terminal of DC “+” and DC “-” will be electricity 
dangerous with high DC voltage output.  

(3) Switch the MBMS on after all the BMS turn on successful: 

 

Caution: During first time power on, the system will require to do fully charge progress for SOC 
calibration purpose. 

Caution: The whole Battery Energy Storage System (BESS) after installation or restart the system 
when long time not in using should charge it to full at first. There will be a regularly (3 
month) fully charge requesting during continuous operation as well, it will be handled 
automatically by the communication between BESS and external device. 

And check whether MBMS is working. The “STATUS” lamp will light green.
When the voltage difference between strings is smaller than the parameter, the battery string will do 
the parallel operation. Then the power relays in BMS will switch ON after 30 seconds.The “STATUS” lamp 
of the BMS will light green; When the voltage difference between strings is bigger than the parameter, 
the battery string will NOT do the parallel operation, the “STATUS” lamp of the BMS will light red, but it is 
normal; Such battery string will be paralleled in during chargingstage automatically.

Note: If the MBMS can’t build communication with other equipment, the system can’t work normally. 
External device should communicate with battery system through LAN, CAN or RS485. Otherwise maybe 
cause battery system work abnormal.
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4. System Debug 
This system debug is for BESS system (Battery Energy Storage System). BESS system can’t do the 
debug itself. It must operation with configured UPS, PCS and EMS system together. 

Debug Step Content
Prepare of debug. Turn on the BESS system, refer to chapter 3. Before turn on the whole 

BESS system turn on the load is not allowed! 
Remark: Except the BESS, if other equipments have its own system turn 
on step, must follow its own system operation manual. 

System function test. Each component system debug: 
Power supply Check if the External Power Supply (e.g. UPS) is working 
normally. 
Communication Test: Check the communication between the BESS 
system and communicated devices normal or not, has alarm or not. 
Power Conversion System Test: Before conjoint test must test the 
Inverter System turn on progress at first. And check the parameters 
meet BESS requirement or not.  
BESS Test: Charge/Discharge test; Test stop charging, stop discharging, 
current limiting functions, etc. 
Caution: Before turn on the BESS system must setup all the parameters 
of the PCS and EMS at first. 

Monitor function test. 
(If configured.) 

Check whether the data of the BESS system is showing on the monitor 
system normally. 

EMS conjoint test 
(If configured.) 

If the EMS system has running monitor requirements, check if the BESS 
system is following EMS instructions.  

Trial operation test. After the system debugged, run the system a period as test (testing 
with low load), to test the high voltage DC system is fit for the contract. 
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Switch, but the relay can’t 
be open. 

is failure. 
� The wire of the output 

relay, or the wire of the 
power relay switch in 
the BMS is broken 

module (BMS module). 
� Check the wire got 

loose or broken? Fix it. 
Or the control module 
(BMS module). 

5 Turn on the BMS. The Status 
LED is flashing red. 

Self-check can’t pass. If something is wrong, 
please contact with seller or 
sells agent. 

6 Turn on the BMS. The Status 
LED is lighting red. And the 
buzzer is noising. 

� Output relay is 
non-separable 
switching,. 

� The buzzer is failure

� Output relay False alarm;

� Check the output relay. If 
fault find out the short 
circuit reason. Change 
the relay or the control 
module (BMS module). 

� Change the control 
module (BMS module). 

7 Turn on the BMS. The Status 
LED shows normal. But the 
output relay can’t be 
actuation. 

� The wire of the output 
relay or the wire of the 
power relay switch in 
the BMS is broken. 

� Power Relay Switch is 
open; 

� Check the wire got 
loose or broken? Fix it. 
Or change the control 
module (BMS module). 

� Close the Power Relay 
Switch. 

8 Turn on the BMS. The one 
and the following of the 
battery module’s Status LED 
lighting red or not lighting. 

� This battery module has 
failure; 

� Its communication cable 
failure; 

� Its Address Distribution 
failure. 

� Change this battery 
module; 

� Check the 
communication cable; 

� Check by professional 
stuff. 

9 Single Cell is over voltage/ 
low voltage. 
(Check through the monitor 
or maintenance software.) 

� Cell voltage sampling 
failure. 

� Cell failure; 

� Check the wires of cell 
sampling module; 

� Change this battery 
module. 

10 Battery module shows the 
temperature is -40 .
(Check through the monitor 
or maintenance software.) 

The wires of temperature 
sampling failure. 

Check the wires of 
temperature sampling 
module. Or change this 
battery module. 

11 Another failure Cell failure or electrical 
board failure. 

Can’t find out failure point 
or can’t check. Please 
contact with distributor or 
Pylontech. 
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Anneex 1: Cablee connecction diagrram
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Annex 2: Installation and System Turn ON Progress List 

Tick after 
completion 

No. Item Remark 

1

The environment is meeting all technical requirements. 
3.3.1 Cleaning 
3.3.2 Temperature 
3.3.3 Radiating System 
3.3.4 Heating System 
3.3.5 Fire-extinguisher System 
3.3.6 Grounding System 

Refer to chapter 
3.3 

2
Battery rack is installed follow the technical 
requirements. 

Refer to chapter 
3.5.3. 

3
Control Module (BMS) and Battery Module are installed 
well.  

Refer to chapter 
3.5.4. 

4 The MBMS are installed well. (If configured.) 
Refer to chapter 
3.5.5. 

5
Connect External Power Cable +/- between each BMS 
to the PCS or confluence cabinet. 

Refer to chapter 
3.6.2. 

6 Connect power cables of each battery string. 
Refer to chapter 
3.6.2. 

7 Connect communication cables of each battery string. 
Refer to chapter 
3.6.2. 

8
Set up ADD switch of every BMS and the MBMS (Address 
Assignment). 

Refer to chapter 
3.6.3. 

9
Connect external communication cables from BMS to 
BMS, MBMS, inverter, PCS or another. 

Refer to chapter 
3.6.2. 

10 
Connect the communication cable from MBMS to the 
PCS. 

Refer to chapter 
3.6.2. 

11 
Double check every power cables, communication 
cables installed well. And ADD Switches are setting 
right. 

Refer to chapter 
3.6.2 and 3.6.3. 
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12 
Check the UPS is turned on. And the UPS is power 
supplying. (If configured) 

Refer to chapter 
3.6.4. 

13 
Switch the external power or PCS on, to sure all the 
power equipments can work normally. 

Refer to chapter 
3.6.4. 

14 

Turn the BMS (Battery Control Modules) of each battery 
string on (from 1st BMS to the last, one by one) 

� Turn on the “Power Switch”: 
� Turn on the “Start Button”: 
� The battery string’s system will check itself, if 

work normal the battery string system will 
goes into self-check mode. 
If has failure during the self-check, must debug 
the failure then can start next step.  

Refer to chapter 
3.6.4. 

15 
If every battery string are working normally.  
Then switch the MBMS on. The MBMS will self-check and 
check each battery string one by one. 

Refer to chapter 
3.6.4. 

16 

The first installation should do full charging progress. 
After MBMS has communicated with each BMS, it will 
run parallel operation. It will begin from lowest voltage 
battery string to do the parallel operation during the 
charging.
If the status LED of BMS turns to green, it means this 
battery string is in parallel operation. 

The first 
installation should 
do full charging 
progress. 
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Annex 3: System Turn OFF Progress List 

Tick after 
completion 

No. Item Remark 

1 Soft-off the PCS through PCS’s control panel.  
Refer to chapter 
3.6.5. 

2
Turn off the switch between PCS and this battery string 
(PowerCube-X1), or turn off the power switch of PCS, to 
make sure no current through this battery string. 

Refer to chapter 
3.6.5. 

3 Turn off all the “Power Switch” of the BMS. 
Refer to chapter 
3.6.5. 

4 Turn off the “Power Switch” of the MBMS. 
Refer to chapter 
3.6.5. 

5

Turn off the UPS. (If configured.) 
� The UPS can turn on to check the equipment (PCS 

or battery system etc.). Otherwise must turn off the 
UPS to save its power. 

Refer to chapter 
3.6.5. 
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