




















Installation Method Compound Mode 4.5.2 Electrical Connection

Single cluster installation A*M+B+C

> Do not forget wear ESD wrist strap and gloves, safety gloves and
Floorinstallation into N columns A*M+B*N+C*N C goggles/ N'oubliez pas de porter un bracelet antistatique et des gants,

des gants de sécurité et des lunettes de protection.
> Itisrecommended that the power line and communication line
WARNING | between the battery and the PCS should not exceed 2 meters/ Il est
Avertissemen| recommandé que laligne électrique et la ligne de communication entre
. la batterie et le PCS ne dépassent pas 2 metres.
4.5 Installation P P

Note: "M" means the number of batteries, "N" means the number of clusters.

4.5.1 Floor Standing Installation 4.5.2.1 Communication interface definition:

1) The battery base is required while installing the battery system/ La - - T
base de la batterie est requise lors de I'installation du systéme de Item Crystal head picture Serial no. Definition
batterie. 1 /
2) The maximum quantity of stacking battery pack is 10, if it exceeds
& 10, please install them by. 4 . 2 /
3) the way of multiple clusters in parallel/ La quantité maximale de
WARNING | patterie d'empilage est de 10, si elle dépasse 10, veuillez les installer oo 3 GND COM
Avertissemen | par e biais de plusieurs clusters en parallele. 3 -
4) Please install indoors and ensure the level of the ground/ Veuillez : . - 4 CAN_H
installer & I'intérieur et assurer le niveau du sol. PCS

SR 6 GND_COM
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4.5.2.2 Single cluster wiring
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Fig 4.5: Multiple AXE 5.0L with base installation process — ;
Step 1: Check the ground, make sure that the ground is level, then place the base at the — 2E
position where it needs to be installed, and keep the base level. H
Step 2: Place the first battery on the base.
Step 3: Stack the second battery on the first battery, stack the third battery on the second
battery, and so on, until all the batteries are installed. Fig 4.6: Block diagram of a single Fig 4.7: Single cluster communication wiring

Step 4: Make sure that all the batteries are aligned, then use a screwdriver to open the
connectors on the left end of the batteries, rotate the connector position, and connect
the upper and lower battery modules together.

cluster system
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RJ45 dust cover USB dust cover

Press down

Fig 4.8: Power connection

Note:

1) The battery is not allowed to be wired in the running state, and the RUN lights of the
battery module should all be off before installation.

2) Please install the communication line first, then plug the unused RJ45 port and USB
port with a dust cover, and finally install the power line.

3) To ensure the safety of the system, do not forget to ground the ground wire.

4) We recommend installing a circuit breaker between the PCS and the battery. For the
specifications of the circuit breaker, we recommend using a molded case circuit breaker
with a rated operating voltage greater than 80Vdc and a rated operating current greater
than 200A.

5) No cable connection required between battery packs in a single battery cluster.

4.5.2.3 Multi-cluster wiring
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Cluster 1 Cluster2 Cluster 3 Cluster 8

Fig 4.9: Block diagram of multi-cluster system

To PCS CAN

Cluster 1 Cluster 2 Cluster 3 Cluster 8

Fig 4.10: Multi-cluster communication wiring

Note:

1) Refer to Figure 13 for power line wiring.

2) The power combiner box needs to be prepared by the user.

3) Please install the communication line first, then plug the unused communication port
and USB port with a dust cover, and finally install the power line.

4) We recommend installing a circuit breaker between the PCS and each cluster.. For the
specifications of the circuit breaker, we recommend using a molded case circuit breaker

with a rated operating voltage greater than 80Vdc and a rated operating current greater
than 200A.
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4.5.3 Remove the power cord

Fig4.11: Remove the power cord

Step 1: Remove the security screw
Step 2: Press the buttons on both sides of the terminal at the same time, and then pull it
out forcefully

4.6 About mixing old and new batteries in parallel

Please ensure batteries in parallel connection are from the same batch, same model
and same manufacturer. Do not mix an old battery with a new battery. Batteries
undergone less than 300 cycles are defined as new batteries.The installation time of
the newly added battery and the installed battery is less than or equal to 1 year, and
the newly added battery must be within the shelf life of 6 months.

Power on and off the Battery 5

VAN

WARNING
Avertissemen

» The installation and use of batteries involve much specialized
knowledge. Therefore, technicians should be given appropriate
technical training and obtain operational certificates in compliance
with local laws and regulations. Please ensure technicians have
obtained training certificate before operation/ L'installation et
['utilisation des batteries impliquent des connaissances tres
spécialisées. Par conséquent, les techniciens doivent recevoir une
formation technique appropriée et obtenir des certificats opérationnels
conformément aux lois et réglementations locales. Veuillez vous assure
que les techniciens ont obtenu un certificat de formation avant
['utilisation.

» Please stand on dry insulating objects and do not wear conductive
material such as watches and necklace during operation. Insulated
tools should be used/ Veuillez vous tenir sur des objets isolants secs et
ne pas porter de matériaux conducteurs tels que des montres et des
colliers pendant le fonctionnement. Des outils isolés doivent étre
utilisés.

» Do not contact any positions with potential difference/ Ne contactez
aucune position avec une différence de potentiel.

» Prohibition sign should be hung on the battery: " Non -
professionals, do not touch"/ Un panneau d'interdiction doit étre
accroché sur la batterie : " Non - professionnels, ne pas toucher ".

> If any abnormalities occur during the startup phase, power off the
PACK immediately. After problem confirmed, proceed again/ Si des
anomalies surviennent pendant la phase de démarrage, mettez
immédiatement le PACK hors tension. Une fois le probleme confirmé,
recommencez. ACK immediately. After problem confirmed, proceed
again.

> Make sure the inverter is turned off before checking the PACK/
Assurez-vous que I'onduleur est éteint avant de vérifier le PACK.

5.1 Power On

When multiple batteries are connected in parallel or multiple clusters of batteries are
connected in parallel, press one of the battery power buttons and all the batteries
connected in parallel can be turned on.

Power on the PACK by pressing power button(t>25)

Serial

Procedures Acceptation criteria

1 Connect the battery and PCS

Make sure the wiring harnesses are well
connected

2 Close the breaker of the PACK Make sure the breakeris ON

Press POWER button for three to
3 five seconds. Observe the LED
indication on panel.

1. 1f both RUN/ALM and SOC lights turn on
normally, PACK is powered on successfully.
2. If RUN/ALM light turns red, there is a failure
and should solve it before power on again.
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Maintenance Guide 6

Power on the PACK by PCS 6.1 Preparation

Make sure the wiring harnesses are well » Tools like safety gloves, cross head driver and socket wrench should be prepared.
connected » Turn off and turn on new PACK.

1. 1f the PACK is power-off. Press power button for 3-5 seconds to turn on.

2. If the PACK is power-on. Press power button once to turn off.

1 Connect the battery and PCS

2 Close the breaker of the PACK Make sure the breakeris ON

Power on the PCS. PCS outputs | 1.If both RUN/ALM and SOC lights turn on Before maintaining the battery, turn off the breaker and press power button once to
3 a wake up signal of 5V or an normal, PACK powers on successfully. make sure the PACK is power-off. Follow the installation and wire connection procedures

output main circuit voltage 2. If RUN/ALM light turns red, there is a failure specified above. Ensure wires are properly connected before turn the breaker on. After

signal of 46-58V and should solve it before power on again. that, turn on the breaker and press power button of any PACK for 3-5 seconds to check if
the system normal works.
3.When installing or maintaining, it is recommended that the battery SOC be at
35% ~45% percent.

5.2 Power off 6.2 PACK Replacement

= Wear safety gloves.

= Open the breaker and power off the PACK.

= Remove your safety screw under the power supply, and disconnect the power cord and
CAN communication line of the PACK.

= Remove the safety part at the left end of the battery and lift the PACK upward.

= Put the PACK into the packing box according to the repair procedure and transport the
PACK to the designated repair site.

= Install new PACK based on procedure specified in Section 4.

Press the power button to turn off the PACK and five LED lights will flicker for three
times. If under the situation of multiple packs in parallel, only turning off one of the
packs then the whole battery system will turn off.

6.3 System Failure Information List and Troubleshooting
Suggestions

Error
lidication (Ejrerscz:i tion Error cause Suggested actions
ALM .
Discharge under single cell voltage There is over discharge risk. User
below the threshold . -
voltage should stop discharging and
. for under-voltage
protection . arrange recharge
protection.
Charae over Single cell voltage 1. Thereis no safety threat;
voltage exceeding threshold| 2. User should stop charging.ldle
9¢ for protection PACK and it will turn to normal
protection threshold status
# (ALM : :
Light 1. Thereis no safety threat and

Flickers) user should stop using battery.

2. Check if PCS and battery
communication terminal is well
connected.

3.If PCS and PACK cannot
communicate when the
communication wire is confirmed
well connected, user should
contact installer to repair battery.

External CAN Communication loss
Communication | between
failure PCS and PACK.
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Interior CAN
Communication

Communication loss
between

1. Check Can connection
between two batteries, CAN
connection between Linkin and

Technical Specifications 7

Functional parameters of AXE 5.0L Energy Storage System are as shown below:

* ( ALM failure two parallel Linkout-
Light icati .
FIickgers) Parallel ]cCa?lrSrrzumcatlon 1. Check Can connection
connection between two between two batteries, CAN
failure connection between Battery and
rotection paralle| PCS;
P connected PACK !
Discharge short
circuit - . .
o . Externalshortcircuitf Thereissafety risk and user
Precharger short .
circuit of should stop using battery
PACK User should contact installer to
Precharger
* overtime circuit
(ALM Tupe There is safety risk and user
Lighton) | VP The pack type is should stop using battery

inconsistency of
PACK

different

User should contact installer to
use the same PACK in Parallel.

Main circuit fault

BMS main power
circuit failure

There is safety risk and user
should stop using battery.

User should contact installer to
repair battery

No. Items Specification

1 Parallel number of Battery systems 1 2

2 Battery Model AXE 5.0L-C1/X1 AXE 10.0L-C1/X1

3 Nominal Capacity/Energy 100Ah/5.0kWh 200Ah/10.0kWh

4 Rated Capacity/Energy 90Ah/4.6kWh 180Ah/9.2kWh

5 Rated Voltage 51.2V

6 Operating Voltage 46.4-57.6V

7 Rated Charging/discharging current 60A 120A

8 Max Charging/discharging current 80A 150A

9 Over current protection 90A 160A

10 Rated Charging/discharging power 3kW 6kW

11 Max Charging/discharging power 4kW 7.6kW

12 Battery Type Cobalt Free Lithium Iron Phosphate (LFP)

13 Operative temperature range 0°C~50°C

14 Recommended operating 15°C~30°C
Temperature: -20°C ~ +50°C/ 7 days

15 Storage conditions Hi(ﬁﬁj;[jozcﬂ//ig;;ot:;
Within six months after initial charge

16 Cooling Natural cooling

17 Dimension (W/D/H) (mm) 650*350*140 650*350*280

18 Weight 40kg 80kg

19 Installation Floor standing installation

20 Ingress protection IP 20

21 Cell safety certification IEC62619/UL1973

22 PACK certification UL1973/CEUKCAFCC/RONS/UN3E.3

23 Charging batteries See Appendix Il

24 Communication port CAN
IFpP/51/161/119 | IFpP/51/161/119/

25 Battery Designation /[(1P16S)1PIM/0 [(1P16S)2P]M/0+

+50/90 50/90
26 Multiple clusters in parallel Max.8 Clusters
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No. Items Specification
1 Parallel number of Battery systems 3 4
2 Battery Model AXE 15.0L-C1/X1 | AXE 20.0L-C1/X1
3 Nominal Capacity/Energy 300Ah/15.0kWh | 400Ah/20.0kWh
4 Rated Capacity/Energy 270Ah/13.8kWh 360Ah/18.4kWh
5 Rated Voltage 51.2V
6 Operating Voltage 46.4-57.6V
7 Rated Charging/discharging current 120A 120A
8 Max Charging/discharging current 160A 160A
9 Over current protection 160A 160A
10 Rated Charging/discharging power 7.6kW 7.6kW
11 Max Charging/discharging power 8.1kW 8.1kW
12 Battery Type Cobalt Free Lithium Iron Phosphate (LFP)
13 Operative temperature range 0°C~50°C
1 | Feommended operaing
Temperature: -20°C ~ +50°C/ 7 days
15 Storage conditions Hi?;)ﬁi&;ozi£6~g§;)t:;
Within six months after initial charge
16 Cooling Natural cooling
17 Dimension (W/D/H) (mm) 650*350%420 650*350*560
18 Weight 120kg 160kg
19 Installation Floor standing installation
20 Ingress protection IP 20
21 Cell safety certification IEC62619/UL1973
22 PACK certification L1973/ HUKCATFCCRORS/UNIB.3
23 Charging batteries See Appendix II
24 Communication port CAN
IFpP/51/161/119 | IFpP/51/161/119/
25 Battery Designation /[(1P16S)3PIM/0 [(1P16S)4PIM/0+
+50/90 50/90
26 Multiple clusters in parallel Max.8 Clusters

No. Items Specification
1 Parallel number of Battery systems 5 6
2 Battery Model AXE 25.0L-C1/X1 | AXE 30.0L-C1/X1
3 Nominal Capacity/Energy 500Ah/25.0kWh 600Ah/30.0kWh
4 Rated Capacity/Energy 450Ah/23.0kWh 540Ah/27.6kWh
5 Rated Voltage 51.2V
6 Operating Voltage 46.4-57.6V
7 Rated Charging/discharging current 120A 120A
8 Max Charging/discharging current 160A 160A
9 Over current protection 160A 160A
10 Rated Charging/discharging power 7.6kW 7.6kW
11 Max Charging/discharging power 8.1kW 8.1kW
12 Battery Type Cobalt Free Lithium Iron Phosphate (LFP)
13 Operative temperature range 0°C~50°C
1 | Feommended operaing
Temperature: -20°C ~ +50°C/ 7 days
15 Storage conditions Hi?;;;(jo(;cofjg;;t:;
Within six months after initial charge
16 Cooling Natural cooling
17 Dimension (W/D/H) (mm) 650*350*700 650*350*840
18 Weight 200kg 240kg
19 Installation Floor standing installation
20 Ingress protection IP 20
21 Cell safety certification IEC62619/UL1973
22 PACK certification L1973/ HUKC ATFCCIROR/UNZS.3
23 Charging batteries See Appendix Il
24 Communication port CAN
IFpP/51/161/119 | IFpP/51/161/119/
25 Battery Designation /[(1P16S)5PIM/0 [(1P16S)6PIM/0+
+50/90 50/90
26 Multiple clusters in parallel Max.8 Clusters
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No. Items Specification
1 Parallel number of Battery systems 7 8
2 Battery Model AXE 35.0L-C1/X1 | AXE 40.0L-C1/X1
3 Nominal Capacity/Energy 700Ah/35.0kWh 800Ah/40.0kWh
4 Rated Capacity/Energy 630Ah/32.2kWh 720Ah/36.8kWh
5 Rated Voltage 51.2V
6 Operating Voltage 46.4-57.6V
7 Rated Charging/discharging current 120A 120A
8 Max Charging/discharging current 160A 160A
9 Over current protection 160A 160A
10 Rated Charging/discharging power 7.6kW 7.6kW
11 Max Charging/discharging power 8.1kW 8.1kW
12 Battery Type Cobalt Free Lithium Iron Phosphate (LFP)
13 Operative temperature range 0°C~50°C
1 | Reommended operaing
Temperature: -20°C ~ +50°C/ 7 days
15 Storage conditions qu(?;cd;[;lo(;i//ir;;%t:;
Within six months after initial charge
16 Cooling Natural cooling
17 Dimension (W/D/H) (mm) 650*350%980 650*350%1120
18 Weight 280kg 320kg
19 Installation Floor standing installation
20 Ingress protection IP 20
21 Cell safety certification IEC62619/UL1973
22 PACK certification U173/ EUKCATFCCIRONS/UNZS.3
23 Charging batteries See Appendix Il
24 Communication port CAN
IFpP/51/161/119 | IFpP/51/161/119/
25 Battery Designation /[(1P16S)7P]M/0 [(1P16S)8PIM/0+
+50/90 50/90
26 Multiple clusters in parallel Max.8 Clusters

No. Items Specification
1 Parallel number of Battery systems 9 10
2 Battery Model AXE 45.0L-C1/X1 | AXE 50.0L-C1/X1
3 Nominal Capacity/Energy 900Ah/45.0kWh | 1000Ah/50.0kWh
4 Rated Capacity/Energy 810Ah/41.4kWh 900Ah/46.0kWh
5 Rated Voltage 51.2V
6 Operating Voltage 46.4-57.6V
7 Rated Charging/discharging current 120A 120A
8 Max Charging/discharging current 160A 160A
9 Over current protection 160A 160A
10 Rated Charging/discharging power 7.6kW 7.6kW
11 Max Charging/discharging power 8.1kW 8.1kW
12 Battery Type Cobalt Free Lithium Iron Phosphate (LFP)
13 Operative temperature range 0°C~50°C
1 | Reommended operaing
Temperature: -20°C ~ +50°C/ 7 days
15 Storage conditions H2u?~rt1)|Cd|N'(;1005C°//06~r;§:/ot:E|
Within six months after initial charge
16 Cooling Natural cooling
17 Dimension (W/D/H) (mm) 650*350%1260 650*350*1400
18 Weight 360kg 400kg
19 Installation Floor standing installation
20 Ingress protection IP 20
21 Cell safety certification IEC62619/UL1973
22 PACK certification U973/ EUKCATFCCRORS/UNIB.3
23 Charging batteries See Appendix Il
24 Communication port CAN
IFpP/51/161/119 | IFpP/51/161/119/
25 Battery Designation /[(1P16S)9PIM/0 [(1P16S)10PIM/0
+50/90 +50/90
26 Multiple clusters in parallel Max.8 Clusters
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Appendix |

LED indication Control Mechanism

Over charge
and over
discharge
protection

Charging
current limit
does not
respond

RUN/ALM light

Charge and
discharge
high
temperature
alarm

Charge and
discharge
high
temperature
protection

Charge and
discharge
low
temperature
alarm

Charge and
discharge
low
temperature
protection

Cell
discharge
undervoltag
ealarm

Cell
discharge
undervoltag
e protection

PACK
discharge
undervoltag
ealarm

PACK
discharge
undervoltag
e protection

LED light definition
SOC indication RUN/ALM
Status ltems Remark
LED1 LED2 LED3 LED4 LEDS
0%-25%  ®(t=1S) ®
26%-50% @ Wt=19) ® RUN/AdLI\/I Ii(_%gtC
Ch on andone
Sogrge 51%-75% e ® ¥t=15) ® lights flicker
76%-99% @ @ ® #Ht=19) o
100% @ @ @ @ ®
100%-76%| @ (] @ @ ®
Discharge | 75%-51% et e ® ®
soc 50%-26% | @ ® e
25%-0% ® @
100%-76%| @ (J @ @ ®
idl 75%-51% @ @ @ [ J
e
50%-26% (] (J ®
25%-0% @ o
Parallel Parallel .
connectio| connection @ RUN/ALM“ght
flicker green
n succeeds
Cell charge .
overvoltage #(t=15S) R.UN/ALM light
flicker green
alarm
Cell charge
overvolltage £(t=15) RUN/ALI\/I light
protection flicker green
SOC indicates current remaining
PACK capacity .
charge #(t=15) RUN/ALM light
Protection| overvoltage B flicker green
alarm
PACK
charge £(=15) RUN/ALM light
overvoltage flicker green
protection
Over
charge and
RUN/ALM light
over #*(t=1S :
discharge ( ) flicker green
alarm

Charge and
discharge
Overcurrent
hardware
protection

B(=15) | fiker greon
wers | B
s |
*0=19 | fickorgreen
#(t=15) RUN/ALM light

flicker green
s |
*0=19 | fickergreen
#(t=15) Ei’\k'éfbl?/é‘leight
s |
#(t=15) RUN/ALM light

flicker green
#(t=15) RUN/ALM light

flicker green
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Mos high

RUN/ALM light

Type
inconsistenc
y of PACK

Batteries
failure
protection

RUN/ALM light

Voltage
sampling
anomaly
protection

Current
sampling
fault

Main circuit

fault

*(t=15) flicker red
° RUN/ALM light
stays red
RUN/ALM light
[ J
stays red
RUN/ALM light
®
stays red
RUN/ALM light
[ J
stays red

temperature #(t=15) flicker areen
alarm 9
Mos high .
temperature #(t=15) ﬁi’:ﬁL%gght
protection : 9
High
temperature _ RUN/ALM light
environment *(t=15) flicker green
alarm
High
temperature _ RUN/ALM light
environment *(t=15) flicker green
protection
Cell Large
voltage B RUN/ALM light
difference *(t=15) flicker green
alarm
Cell Large
voltage _ RUN/ALM light
difference *(t=15) flicker green
protection
difference
protection
between .
B RUN/ALM light
PACK *(t=15) flicker green
voltage and
module
voltage
Parallel
connection
over charge B RUN/ALM light
and over *(t=15) flicker green
discharge
alarm
Discharge _ RUN/ALM light
short circuit *(1=15) flicker red
Precharged _ RUN/ALM light
short circuit *(t=15) flicker red
Precharged :
overtime #*(t=1S) E}i’:é’?';g/(lj“ght
Fault,perso Circuit
nnel External . o
handling | CAN iaOCalcriwtdlcates current remaining .ie1s) RUN/ALM light
required | communicat pacity - flicker red
ion failure
Interior CAN .
communicat #*(t=19) Eit‘éﬁkgﬁ“ght
ion failure
Parallel .
connection #*(t=1S) Ei’:éﬁkgﬁ“ght
failure

Appendix I

Charging batteries

Charge with 60A constant current to the highest cell voltage of 3.53V;

1)

2) Charge with25A constant current charging to the highest cell voltage 3.54V;
3) Charge with10A constant current charging to the highest cell voltage 3.55V;
4) Charge with5A constant current charging to the highest cell voltage 3.55V

(SOCis 100%)
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