wattsonic

life's innovation

BMS 554 MODBUS B\ A%

AT | BEANE H (=4

V2.0 S =p S/ NN 2017-02-25 RALTF

V3.0 W2 Won . iR EEARE X 3y m A R B | 2017-04-25 RUAF
I3 W P A

V3.2 40 BMS il B A7 4 2018-1-29 RO

1. BEME

This protocol is based on standard Modbus/RTU structure;

AR B R F SR A A7 A BT LA SRS R AR 1325 75 30, R S A5 i
JEIS I E] L RIS I (] 39 BA Modbus/RTU S8 R PMCATE:

EMS works as Master, BMS works as Slave;

BMS default address is 0x1;

Each data transfer speed shall not be slower than 300ms;

Default baud rate is 57600;
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2. Packet Basic Format

Application Specific Packet Basic Format:

Address Function Code Data Check Code

1B 1B NB 2B

Function Code Register

Here list the available function code registers with definition and function descriptions:

Function Code Definition Function Descriptions
O3H Read register Read value from relevant register
06H Write to single Register Modify value in single register
10H Write to multi Registers Modify values in multi registers

Check Code Register
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3. Function Code Description

Read Register(03H)

Enquiry PDU Format:

Register Number | Register Number
Function Start Add | Start Add
Address High Add Low Add Check Code
Code High Add Low Add
High Byte Low Byte
1B O3H 1B 1B 1B 1B 2B
Response PDU Format:
Address Function Code Bytes Register Value Check Code
1B O3H 1B 2*NB 2B
Fault Response PDU Format:
Address Fault Code Fault Type Check Code
1B 83H 1B 2B
Write to single register(06H)
Enquiry PDU Format:
Function Register Add | Register Add Register Value Register Value Check
Address
Code High Low High Low Code
1B 06H 1B 1B 1B 1B 2B
Response PDU Format:
Function Register Add Register Add Register
Address Check Code
Code High Low Value
1B O6H 1B 1B 2B 2B
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Fault Response PDU Format:

Address Fault Code Fault Type Check Code
1B 86H 1B 2B
Write to Multi Registers(10H)
Enquiry PDU Format:
Register Register
Function Start Add Start Add Numbers Numbers Register Check
Add Bytes
Code High Low High Low Value Code
High Byte Low Byte
1B 10H 1B 1B 1B 1B 1B 2*NB 2B

Response PDU Format

Register Register
Function Start Add Start Add Numbers Numbers
Add Check Code
Code High Low High Low
High Byte Low Byte
1B
1B 10H 1B 1B 1B 2B
Fault Response PDU Format
Add Fault Code Fault Type Check Code
1B 90H 1B 2B
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Fault Type Description

Fault Value Description
01 Function Code illegal
02 Register Address illegal
03 Register Value Numbers wrong or lllegal
04 Function Code Processing Abnormal

4. Registers Definition

BMS Control Registers

Address Data Function Attribute Descriptions
0x1024 EMS Communication Timeout R/W Unit: S, Default 90s
0x1025 EMS Address R/W Default: 1
1:9600, 3:19200, 4:57600
0x1026 EMS Baud Rate R/W
Note: Only three above approval
0x1: Switch On, 0x2: Shut Down
One Key Parallel Switch for
0x10C3 R/W Note: One Key to parallel all available
parallel multi clusters
clusters to DC Bus
T 0x1: usable, 0x2: unusable
R/W Note: When set it as unusable, the
main contactor of this cluster will not
be used and cannot be paralleled to
HrER ST
0x10C4 DC Bus upon One Key Parallel

Cluster #1 is usable

Command, which is only applied
when this cluster has fault and
Master BMS can bypass this cluster to

let all other useable clusters running.
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Rt 5
0x10C5 Same as above
Cluster #2 is usable R/W
= A w5
0x10C6 Same as above
Cluster #3 is usable R/W
S VU 3 s
0x10C7 Same as above
Cluster #4 is usable R/W
5 T A3 By
0x10C8 Same as above
Cluster #5 is usable R/W
0x2010 Get Cluster #1 ShutDown R/W 0x0:Shut Down(Other Value Invalid)
0x3010 Get Cluster #2 ShutDown R/W 0x0:Shut Down(Other Value Invalid)
0x4010 Get Cluster #3 ShutDown R/W 0x0:Shut Down(Other Value Invalid)
0x5010 Get Cluster #4 ShutDown R/W 0x0:Shut Down(Other Value Invalid)
0x6010 Get Cluster #5 ShutDown R/W 0x0:Shut Down(Other Value Invalid)

BMS System Running Status Registers

Address Data Function Attribute | Descriptions
0x1044 System charge&discharge | R 0x0: Standby; 0x1: Discharge; 0x2: Charge
status
Int 16 Signed
0x1045 System Total Current R Range: -500A500A
E.g. CUR=1234, relevant discharge current is 123.4A
CUR=-1234, relevant charge current is 123.4A
0x1046 Reserved R
0x1047 System SOC Range: 0%~100%
0: Normal(System can Charge and discharge)
1: Full(System can discharge, but cannot charge)
0x1048 System Running Status R 2: Empty(System can charge, but cannot discharge)
3: Standby(System cannot charge &discharge)
4: Shutdown(System cannot charge &discharge)
0x1049 System Total Voltage R E.g. VOL =6912, the relevant system voltage is 691.2V
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0x104A System Total Insulation Minimum Insulation Value among all parallel clusters
Value

Ox104E System Maximum Charge Unit: 0.1A
Current

0x104F System Maximum Unit: 0.1A

Discharge Current

0x1081 Master BMS Alarm Bit3-bit15: Reserved
Registers Bit2: EMS Communication Failure
Bit1: PCS Control Failure
Bit0: PCS Communication Failure
0x1082 Sub Master Bit4: Sub-Master #5 Communication Failure
Communication Failure Bit3: Sub-Master #4 Communication Failure
Registers Bit2: Sub-Master #3 Communication Failure
Bit1: Sub-Master #2 Communication Failure
Bit0: Sub-Master #1 Communication Failure
Bit5: Level2 Alarm existed
B < 1 canrot be Bit4: PCS Cont.rol Ifailure |
oxiliE varalleled to DC Bus Bft3: Commumcatilon to Master BMS Failure
Bit2: Hardware Failure
S Bit1: Too big circulating current among clusters(>4A)
BitO: Too big voltage different among clusters(>50V)
0x1084 Cluster #2 cannot be Same as above
paralleled to DC Bus
reasons
0x1085 Cluster #3 cannot be Same as above
paralleled to DC Bus
reasons
0x1086 Cluster #4 cannot be Same as above
paralleled to DC Bus
reasons
0x1087 Cluster #5 cannot be Same as above

paralleled to DC Bus
reasons

Pre-Alarm Summary
Temperature Alarm can be
used for current limitation,
0x1093 _ )
while all other alarms are just
for alarm.

Note: Alarm for all clusters

Bit15: Discharge less temperature alarm
Bit14: Discharge over temperature alarm
Bit13: System voltage difference too big alarm
Bit12: Insulation Value too low alarm

Bit11: Cell Voltage difference too big alarm
Bit10: Power pole over temperature alarm

Bit9:
Bit8:
Bit7:
Bit6:
Bit5:
Bit4:
bit3:
bit2:

Temperature difference too big alarm
SOC too low alarm

Charge less temperature alarm
Charge over temperature alarm
Discharge over current alarm

System less voltage alarm

Cell less voltage alarm

Charge over current alarm
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bitl: System over voltage alarm
bit0: Cell over voltage alarm

0x1094 Levell Alarm Summary

Bit15:Discharge Less Temperature Alarm[Level1]
Bit14:Discharge Over Temperature Alarm[Level1]
Bit13:System Voltage Difference too big alarm[Levell]
Bit12:Insulation Value too low Alarm[Levell]
Bit11:Cell Voltage Difference too big Alarm[Levell]
Bit10:Power Pole Over Temperature Alarm[Levell]
Bit9: Temperature Difference too big Alarm[Levell]
Bit8: SOC too low Alarm [Level1]

Bit7:Charge Less Temperature Alarm[Level1]
Bit6:Charge Over Temperature Alarm[Levell]
Bit5:Discharge Over Current Alarm|[Levell]
Bit4:System Less Voltage Alarm[Levell]

bit3:Cell Less Voltage Alarm|[Levell]

bit2:Charge Over Current Alarm [Levell]
bit1:System Over Voltage Alarm[Levell]

bit0:Cell Less Voltage Alarm[Levell]

0x1095 Level2 Alarm Summary

Bit15:Discharge Less Temperature Alarm[Level2]
Bit14:Discharge Over Temperature Alarm[Level2]
Bit13:System Voltage Difference too big Alarm[Level2]
Bit12:Insulation Value too low Alarm[Level2]
Bit11:Cell Voltage difference too big Alarm[Level2]
Bit10:Power Power Over Temperature Alarm[Level2]
Bit9:Temperature Difference too big Alarm[Level2]
Bit8: SOC too low alarm[Level2]

Bit7:Charge Less Temperature Alarm[Level2]
Bit6:Charge Over Temperature Alarm[Level2]
Bit5:Discharge Over Current Alarm|[Level2]
Bit4:System Less Voltage Alarm[Level2]

bit3:Cell Less Voltage Alarm|[Level2]

bit2:Charge Over Current Alarm[Level2]

bit1:System Over Voltage Alarm[Level2]

bit0:Cell Over Voltage Alarm[Level2]

Each Cluster Status Registers

Register Address= Base Address + Offset Address

Base Address of each cluster

Cluster NO. Base Address
Cluster #1 0X2000
Cluster #2 0X3000
Cluster #3 0X4000
Cluster #4 0X5000
Cluster #5 0X6000

Cluster X(X=1,2,3,4,5) represents Cluster #1/#2/#3/#4/#5
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Single Cluster Control Registers(running without Master BMS)

Offset Add Data Function Attribute Descriptions

Ox1:Active pre-charge(switch on main
contactor)

0x0010 Pre-Charge Control W
0x0:Shut down main contactor and
pre-charge contactor

0x000B EMS Address R/W Default: 1
1:9600
3:19200

0x000C EMS Baud Rate R/W 4:57600
Note: Only three above baud rates
approval

0Ox00F4 EMS Communication timeout R/W Unit: S, Default: 90

Single Cluster Control Registers (General)

Offset Add Data Function Attribute Descriptions
0x00CC System Total Capacity R/W Unit: Ah
0x0015 Set Cluster Address R/W From O
0x00F3 Cell Less Voltage Protection Value R/W Default: 2650mV

Single Cluster Status Registers

Offset Add

Data Function

Descriptions

0x0100

Cluster#X Total Voltage

E.g. VOL =6912,

voltage is 691.2V

relevant cluster total
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Int 16 Signed, range: -500A~500A
E.g. CUR=1234, relevant discharge current
0x0101 Cluster#X Current is 123.4A
CUR=-1234, relevant charge current is
123.4A
B 0x0: Standby;
SRR R
0x0102 Ox1: Discharge;
ClusterX Charge State
0x2: Charge
0x0103 Cluster#iXSOC Range: 0%~100%
0x0104 Cluster#XSOH Range: 0%~100%
0x0105 ClusterX Max Cell Voltage ID | Range: 1#~512#
E.g. VOL=3201, relevant cell voltage is
0x0106 ClusterX Max Cell Voltage
3.201v
0x0107 ClusterX Min Cell Voltage Id | Range: 1#~512#
E.g. VOL=3201, relevant cell voltage is
0x0108 ClusterX Min Cell Voltage
3.201v
ClusterX Max Cell
0x0109 Range: 1#~512#
Temperature ID
ClusterX Max Cell Int 16 Signed, range: -40~150°C
0x010A
Temperature Unit: 0.1°C
ClusterX Min Cell
0x010B Range: 1#~512#
Temperature ID
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ClusterX Min Cell Int 16 Signed, range: -40~150°C
0x010C
Temperature Unit: 0.1°C
0x010D Average Cell Voltage Unit: mV
0x010E Cluster Insulation Value Unit: KQ
Cluster Maximum Charge
0x010F Unit: 0.1A
Current
Cluster Maximum Discharge
0x0110 Unit: 0.1A
Current
Insulation Value at Positive
0x0111 Unit: KQ
Pole
Insulation Value at Negative
0x0112 Unit: KQ
Pole
0x0: IE% Normal
Ox1: 783 Full
0x2: JZ Empty
0x3: fF#l Standby
0x0113 Cluster Running Status Ox4: 15HL Stop
Note:
Standby€<—>Forbid charge and discharge,
but main contactor switch on;
Stop&—>Forbid charge and discharge,
while main contactor shutdown
0x0114 Average Temperature Value | Unit: 0.1°C
0x018b Project ID
0x018c Major Version
Project Firmware Version
0x018d Sub Version
0x018e Modify Version
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System Warning/Shut Down Status Registers

Offset Address

Data Function

Descriptions

0x0140

Level2 Alarm
(BMS Self-protect,
main contactor shut
down)

Bit15:Discharge Less Temperature Alarm[Level2]
Bit14:Discharge Over Temperature Alarm[Level2]
Bit13:Reserved

Bit12: Insulation Failure Alarm[Level2]

Bit11: Reserved

Bit10: Power Pole Over Temperature Alarm[Level2]
Bit9: Reserved

Bit8: Reserved

Bit7: Charge Less Temperature Alarm[Level2]
Bit6: Charge Over Temperature Alarm{Level2]
Bit5: Discharge Over Current Alarm{Level2]

Bit4: System Less Voltage Alarm[Level2]

bit3: Cell Less Voltage Alarm[Level2]

bit2: Charge Over Current Alarm[Level2]

bit1l: System Over Voltage Alarm[Level2]

bit0: Cell Over Voltage Alarm[Level2]

0-Normal, 1-Alarm Active

0x0141

Levell Alarm
(EMS Control to stop
charge, discharge,
charge&adischarge)

Bit15: Discharge Less Temperature Alarm[Levell]
Bit14: Discharge Over Temperature Alarm[Levell]
Bit13: Reserved

Bit12: Insulation Failure Alarm[Level1]
Bit11: Reserved

Bit10: Power Pole Over Temperature Alarm[Level1]
Bit9: Reserved

Bit8: Reserved

Bit7: Charge Less Temperature Alarm[Level1]

Bit6: Charge Over Temperature Alarm[Level1]

Bit5: Discharge Over Current Alarm{Level1]

Bit4: System Less Voltage Alarm([Levell]

bit3: Cell Less Voltage Alarm[Level1]

bit2: Charge Over Current Alarm[Level1]

bit1l: System Over Voltage Alarm[Level1]

bit0: Cell Over Voltage Alarm[Levell]
0-Normal, 1-Alarm Active

0x0142

Pre-Alarm

Bit15: Discharge Less Temperature Alarm
Bit14: Discharge Over Temperature Alarm

Bit13: Total Voltage Difference too big Alarm
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Temperature Alarm
will active current

limitation

Bit12: Insulation Failure Alarm
Bit11: Cell Voltage Difference too big Alarm

Bit10: Power Pole Over Temperature Alarm
Bit9: Temperature different too big Alarm
Bit8: SOC too low Alarm

Bit7: Charge Less Temperature Alarm
Bit6: Charge Over Temperature Alarm
Bit5: Discharge Over Current Alarm

Bit4: System Less Voltage Alarm

bit3: Cell Less Voltage Alarm

bit2: Charge Over Current Alarm

bit1: System Over Voltage Alarm

bit0: Cell Over Voltage Alarm

0-Normal, 1-Alarm Active

0x01A5

Other Hardware Alarm

Info

Bit0: Com. Failure to Master BMS

Bit1: Com. Failure to Slave BMS

Bit2: Com. Failure between Slave BMS and Temperature Sensors
Board

Bit3: Slave BMS Hardware Failure

0-Normal, 1-Alarm Active

Slave BMS Fault Message Registers

0x0185

Message

Bit12: Slave BMS Initialization Failure
Bit11l: EEPROM Fault

Bit10: Internal COM Fault

Bit9: Temperature Sensors Fault
Bit8: Balance Module Fault

Bit7: Temperature Board COM Fault

Slave BMS Hardware Fault | Bit6: Power Pole Temperature Sensor Fault

Bit5: Temperature Sensors Fault

Bit4: Temperature Sensor Cables Fault
Bit3: Voltage Sensors Fault

Bit2: LTC6803 Fault

Bit1: Power Cable Fault

BitO: Voltage Sensor Cables Fault

0-Normal, 1-Alarm Active
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Voltage Registers

Offset Address Data Function Descriptions

NO. 1 Cell Voltage of Current
0x0800 Cluster

ClusterX #1 Cell Voltage

E.g. VOL=3201, the relevant cell voltage

is 3.201v;
NO. 216 Cell Voltage of Current

0x08D7 Cluster

ClusterX #216 Cell Voltage

Maximum 512 Voltage sensors approval in one single cluster

Temperature Registers

Offset Address Data Function Descriptions

NO. 1 Cell Temperature under
0x0C00 current Cluster

ClusterX #1 Cell Temperature

Int 16 Signed, Range: -40~150C

Unit: 0.1°C

NO. 108 Cell Temperature under
0x0C6b current Cluster

ClusterX #108 Cell Temperature

Maximum 256 Temperature Sensors Approval in one Single Cluster

If not specify defined, the default data type of each register is unsigned int
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WARN_LEVEL_ Pre Alarm(Pre Alarm Configuration Register R/W)

Start Up Offset Address: 0x0080

Offset
Data Function Unit Description
Add
0x0080 Cell Over Voltage Protection E.g. VOL=3201, relevant cell voltage is
mV
0x0081 Cell Over Voltage Protection Recovery 3.201V;
0x0082 System Over Voltage Protection E.g. VOL=6000, relevant system voltage is
0.1V
0x0083 System Over Voltage Protection Recovery 600.0V:
0x0084 System Charge Over Current Protection Range: 0.0A~500.0A
System Charge Over Current Protection 0.1A | E.g. CUR=123, the relevant charge current
0x0085
Recovery is 12.3A
0x0086 Cell Less Voltage Protection E.g. VOL=3201, relevant cell voltage is
mV
0x0087 Cell Less Voltage Protection Recovery 3.201V;
0x0088 System Less Voltage Protection E.g. VOL=6000, relevant system voltage is
0.1V
0x0089 System Under Voltage Protection Recovery 600.0V;
0x008A System Discharge Over Current Protection Range: 0.0A~500.0A
0x008 System Discharge Over Current Protection 0.1A | E.g. CUR=123, the relevant charge current
B Recovery is12.3A
0x008C Cell Charge Over Temperature Protection
Cell Charge Over Temperature Protection 0.1°C | Int 16 Signed, Range: -40~140°C
0x008D
Recovery
0x008E Cell Charge Less Temperature Protection
0.1°C | Int 16 Signed, Range: -40~140°C
0x008F Cell Charge Less Temperature Recover
0x0090 SOC too low protection
1% Range: 0%~100%
0x0091 SOC too low protection recovery
0x0092 Reserved
0x0093 Reserved
0x0094 Power Pole Over Temperature Protection 0.1°C | Range: -40~140C
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Power Pole Over Temperature Protection

0x0095
Recovery
0x0096 Insulation Abnormal Protection
Q/V
0x0097 Insulation Abnormal Protection Recovery
0x0098 Cell Voltage Difference too big Protection
Cell Voltage Difference too big Protection mV
0x0099
Recovery
0x009a System Voltage Difference too big Protection
System Voltage Difference too big Protection 0.1V
0x009b
Recovery
0x009¢ Discharge Over Temperature Protection
Discharge Over Temperature Protection
0x009d
Recovery
0x009e Discharge Less Temperature Protection
Discharge Less Temperature Protection 0.1C
0x009f
Recovery
0x00a0 Temperature difference too big Protection
Temperature difference too big Protection
0x00al

Recovery
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WARN_LEVEL1(Levell warning registers R/W)

Start Up Offset Address: 0x0040

Offset Data Function Unit Description
0x0040 Cell Over Voltage Protection [Levell] E.g. VOL=3201, relevant cell voltage is
mV
0x0041 Cell Over Voltage Protection Recovery [Levell] 3.201V;
0x0042 System Over Voltage Protection [Levell]
E.g. VOL=6000, relevant system
System Over Voltage Protection Recovery 0.1V
0x0043 voltage is 600.0V:
[Levell]
0x0044 System Charge Over Current Protection [Level1] Range: 0.0A~500.0A
0.1A E.g. CUR=123, relevant charge
0x0045 System Charge Over Current Recovery [Levell]
current is 12.3A
0x0046 Cell Less Voltage Protection [Levell] E.g. VOL=3201, relevant cell voltage is
mV
0x0047 Cell Less Voltage Protection Recovery [Levell] 3.201v;
0x0048 System Less Voltage Protection [Levell] E.g. VOL=6000, relevant system
0.1V
0x0049 System Less Voltage Protection Recovery [Levell] voltage is 600.0V;
System Discharge Over Current Protection
0x004A Range: 0.0A~500.0A
[Levell]
0.1A E.g. CUR=123, relevant discharge
System Discharge Over Current Protection
0x004B current is 12.3A
Recovery [Levell]
0x004C Cell Charge Over Temperature Protection [Levell]
Cell Charge Over Temperature Protection 0.1°C | Int16 Signed, Range: -40~140°C
0x004D
Recovery [Levell]
0x004E Cell Charge Less Temperature Protection [Levell]
Cell Charge Less Temperature Protection 0.1C Int16 Signed, Range: -40~140C
0x004F
Recovery [Levell]
0x0050 SOC too Low Protection
1% Range: 0%~100%
0x0051 SOC too Low Protection Recovery
0x0052 Reserved -
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0x0053 Reserved
0x0054 Power Pole Over Temperature Protection [Levell]
Power Pole Over Temperature Protection 0.1°C | Range: -40~140°C
0x0055
Recovery [Levell]
0x0056 Insulation Abnormal Protection [Levell]
Q/V
0x0057 Insulation Abnormal Protection Recovery [Levell]
0x0058 Cell Voltage Different too big Protection [Levell]
Cell Voltage Different too big Protection Recovery mV
0x0059
[Levell]
System Voltage Different too big Protection
0x005a
[Levell]
0.1v
System Voltage Different too big Protection
0x005b
Recovery [Levell]
0x005c¢ Discharge Over Temperature Protection [Level1]
Discharge Over Temperature Protection Recovery
0x005d
[Levell]
0x005e Discharge Less Temperature Protection [Levell]
Discharge Less Temperature Protection Recovery
0x005f 0.1C Int16S, Range : -40~140C
[Levell]
Temperature Difference Too Big Protection
0x0060
[Levell]
Temperature Difference Too Big Protection
0x0061

Recovery [Levell]
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WARN_LEVEL2(Level2 Protection Register R/W)

Start Up Offset Address: 0x0400

Offset
Data Function Unit Description
Add
0x0400 Cell Over Voltage Protection [Level2] E.g. VOL=3201, relevant cell voltage is
mV
0x0401 Cell Over Voltage Protection Recovery [Level2] 3.201V;
0x0402 System Over Voltage Protection [Level2]
E.g. VOL=6000, relevant system Voltage is
System Over Voltage Protection Recovery 0.1V
0x0403 600.0V;
[Level2]
System Charge Over Current Protection
0x0404 Range: 0.0A~500.0A
[Level2]
0.1A | E.g. CUR=123, relevant charge current is
System Charge Over Current Protection
0x0405 12.3A
Recovery [Level2]
0x0406 Cell Less Voltage Protection [Level2] E.g VOL=3201, relevant cell voltage is
mV
0x0407 Cell Less Voltage Protection Recovery [Level2] 3.201v;
0x0408 System Less Voltage Protection [Level2]
E.g. VOL=6000, relevant system voltage
System Less Voltage Protection Recovery 0.1V
0x0409 600.0V;
[Level2]
System Discharge Over Current Protection
0x040A Range: 0.0A~500.0A
[Level2]
0.1A | E.g. CUR=123, relevant discharge current
System Discharge Over Current Protection
0x0408B is12.3A
Recovery [Level2]
Cell Charge Over Temperature Protection
0x040C
[Level2]
0.1°C | Int16 Signed, range: -40~140°C
Cell Charge Over Temperature Protection
0x040D
Recovery [Level2]
Cell Charge Less Temperature Protection
0x040E 0.1°C | Int16 Signed, range -40~140°C

[Level2]
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Cell Charge Less Temperature Protection

0x040F
Recovery [Level2]
0x0410 SOC too Low Protection [Level2]
1% Range: 0%~100%
0x0411 SOC too Low Protection Recovery [Level2]
0x0412 Reserved
0x0413 Reserved
Power Pole Over Temperature Protection
0x0414
[Level2]
0.1°C | Range:-40~140C
Power Pole Over Temperature Protection
0x0415
Recovery [Level2]
0x0416 Insulation Abnormal Protection [Level2]
Insulation Abnormal Protection Recovery Q/V
0x0417
[Level2]
Cell Voltage Different too big Protection
0x0418
[Level2]
mV
Cell Voltage Different too big Protection
0x0419
Recovery [Level2]
System Voltage Difference too big Protection
0x041a
[Level2]
0.1V
System Voltage Difference too big Protection
0x041b
Recovery [Level2]
Discharge Over Temperature Protection
0x041c
[Level2]
Discharge Over Temperature Protection
0x041d
Recovery [Level2]
0.1C
Discharge Less Temperature Protection
0x041e
[Level2]
Discharge Less Temperature Protection
0x041f

Recovery [Level2]
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Temperature Difference Too Big Protection
0x0420
[Level2]

Temperature Difference Too Big Protection
0x0421
Recovery [Level2]
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