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1T INTRODUCTION

¢ Purpose: Integration of the BCU (Battery Cluster Unit) with EMS/MGC via Modbus TCP.
¢ Scope: Defines register map, frame format, and functional interfaces.

This protocol reference document is designed to detail the implementation of communication
between the BCU (Battery Control Unit) of the energy storage system and EMS / PCS through Modbus
TCP.

1.1 Audience

This document is intended for the use of engineers both internal and external to Discover Energy who
intend to interface with the High Voltage Energy Storage Cabinet through the Modbus protocol. It is
expected that the audience has a working knowledge of the Modbus standards for communication. If
you are inexperienced in this topic, Discover recommends that you seek help from experienced
personnel.

1.2 Glossary
TERM DESCRIPTION
BMS Battery management system
C&l Commercial and industrial
EMS Energy management system
MGC Microgrid controller
PCS Power conversion system
PDU Protocol data unit
SBAU Smart Battery Array Unit

INTRODUCTION- 5



885-0142 AES CAB BCU Modbus Communication Protocol

TERM DESCRIPTION
SBCU Smart Battery Control Unit
SBMU Smart Battery Management Unit

1.3 System Topology

Inner CAN

Inner CAN

¢ EMS/MGC -~ SBCU: Modbus TCP/IP (via RJ45 Ethernet)

e SBCU ~ SBMU: CANbus

e SBMU - Cells: Voltage and temperature monitoring
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1.3.1 Cluster/Pack — Definition

A cluster represents one battery rack (Cabinet), managed by one SBCU and composed of multiple
SBMUs and battery cells (Packs).

¢ Each SBCU communicates with EMS/MGC (via Modbus TCP/IP (via RJ45 Ethernet).
¢ Cabinets are individually controlled and monitored by EMS via Modbus.

The SBCU acts as a Modbus TCP/IP server. The EMS/MGC communicates as the Modbus TCP/IP
client.
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2 COMMUNICATION AND NETWORK DETAILS

a. Refer to GB/Z 19582.1-2004 Specification for Industrial Automation Networks Based on Modbus
Protocol Part lIl.

b. The protocol is generally used for a TCP / IP communication link, with client/server architecture,
compatible with the Modbus protocol.

c. Ethernet communication: TCP / IP protocol, EMS as server, BMS as client.

For custom network configurations, use the BMS Interface Software to adjust the BMS IP address and
port number. Connect a computer to the BMS via the designated communication port, then use the
software to modify the IP address and port number to match your site’s network requirements (e.g.,
static IP assignments, specific subnets, or firewall rules). If you do not have access to the BMS
Interface Software or require detailed configuration instructions, please contact Discover Energy
Systems' Technical Support for the necessary tools and guidance.

d. Default IP address
BMS IP address: 192.168.1.101 (default)
EMS IP address: 192.168.1.10 recommended

e. Default port number
BMS as the server, port number: 2404.

f. Data format: Big-endian mode is used. The high byte is sent first, followed by the low byte.

g. The EMS must send a Modbus-TCP Read Holding Registers (Function Code 0x03 ) request to the
BMS at regular 5-second intervals.

The BMS monitors communication activity based on the receipt of these ©x03 requests. If no 0x03

message is received within 20 seconds, the BMS declares a communication timeout fault and reports
it accordingly.

By default, the communication timeout detection is disabled in the BMS. Enable it after field testing
using the BMS PC configuration software.

2.1 Modbus Frame Formats

Modbus TCP Unit Identifier
The BCU uses a default Modbus TCP Unit ID of 0x01 (decimal value of 1).

For standard Modbus TCP deployments, the Unit ID is not used for device routing and should be set to
0x01 unless otherwise required by the client implementation.

Modbus serial communication acts as a client/server protocol. Only one client node is connected to
the bus at any one time, and one or more (up to 247) server nodes are connected to the same serial
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bus. The client always initiates a Modbus communication. The server nodes do not send data to the
client or any other server nodes unless they receive a request from a client.

MBPA Header PDU
Transaction Protocol Data Unit identifier/ Function Data
Identifier identifier length address Code
2 bytes 2 bytes 2 bytes 1 byte 1 byte 2
bytes
The MBPA header is defined as follows:
Segment name Length Description Value
Transaction 2 bytes Generated by the client and copied by the server, | 0
identifier used for transaction processing pairing.
Generally, it can be set to 00 by default.
Protocol identifier | 2 bytes Modbus protocol =0 0
Data length 2 bytes 1 = uni-te protocol, generated by client and Max 250

copied by server.

The number of bytes that follow the message,
generated by the client and regenerated by the
server in response.

Unit identifier 1 byte Define the device linked to the destination node. | —
It is generated by the client and copied by the
server when responding.
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2.1.1 Modbus Function Codes Used

Serial Number Function code | Description Comments
1 0x03 Read the binary contents of holding registers in
the server.
2 0x06 Writes a value into a single holding register.
3 0x10 Writes values into a sequence of holding
registers

2.1.1.1 Function Code 0x03

Read the binary contents of holding registers in the server.

Server Request format

Tran Protocol Data Unit ID / Function Start Number of
sacti ID length Addr code address registers
onID

00| Ox0 | Ox0 2 bytes 0x01 0x03 2 bytes 2 bytes
X | X 0 0

0|0

0|0
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Normal Client response

Tran Protocol Data UnitID / Function Start Number of
sacti ID length Addr code address registers
onlID

0x0 | 0x0 2 bytes 0x01 0x03 1 byte N bytes

O o X O
O o X O

Client Exception response

Transaction Protocol ID | Datalength | UnitID / Addr | Function code + 0x80 | Error code
ID

0x00 | 0x00 | Ox00 | 0x00 2 bytes 0x01 0x83 1 byte

Data length = 2 * number of data registers to read

2.1.1.2 Function Code 0x06

Write a single holding register.
Server Request format

Tran Protocol Data UnitID / Function Start Number of
sacti ID length Addr code address registers
onID

0x0 | 0x0 2 bytes 0x01 0x06 2 bytes 2 bytes

o O X O
o O X O

COMMUNICATION AND NETWORK DETAILS- 11



Normal Client response

885-0142 AES CAB BCU Modbus Communication Protocol

Tran Protocol Data Unit ID / Function Start Number of
sacti ID length Addr code address registers
on ID

00| Ox0 | Ox0 2 bytes 0x01 0x06 1 byte N bytes

X | X 0 0

0 0

0 0
Client Exception response

Transaction Protocol ID | Datalength | UnitID / Addr | Function code + 0x80 | Error code

ID

0x00 | 0x00 | 0x00 | 0x00 2 bytes 0x01 0x86 1 byte
2.1.1.3 Function Code 0x10
Write multiple, consecutive holding registers.
Server Request format

Tran | Protocol Data UnitID/ | Function | Registera Number of | Data Dat
sacti ID length Addr code ddress registers length | a
on ID

0|0 Ox | Ox | 2bytes 0x01 0x10 2 bytes 2 bytes 1 byte N
x| x| 00 | 00 byte
0|0 s
00

COMMUNICATION AND NETWORK DETAILS- 12




Normal Client response

885-0142 AES CAB BCU Modbus Communication Protocol

Transac | Protocol ID | Datalength | UnitID/Addr | Function code | Startaddress | Data
tion ID
Ox | Ox | 0x00 | 0x00 2 bytes 0x01 0x10 2 bytes 2 bytes
00 | 00
Client Exception response
Transaction Protocol ID | Datalength | UnitID / Addr | Function code + 0x80 | Error code
ID
0x00 | 0x00 | 0x00 | 0x00 2 bytes 0x01 0x90 1 byte
2.1.2 Error Codes
1 Code_one 0x01, invalid function code
2 Code_two 0x02, invalid request address
3 Code_three 0x03, invalid number of registers
4 Code_four 0x04, failed to write register data

2.2 Key Functional Interfaces

¢ Relay and Status Monitoring
e Common Battery Array Data

2.2.1 Relay and Status Monitoring

Relay states and status flags are read via function code 0x03 .
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Parameter Address Range Description

Pack relay status 60101+ Main Pos/Neg, Precharge, Fan, etc.
System operational status 1101 Bits: Init, Ready, Discharge, etc.
Pack operation flag 1102,1115 Each bit = 1 pack

2.2.2 Common Battery Array Data 885-0142

Read from registers starting at 1001 . Key data includes:

Metric Address Unit

Total Voltage 1001 0.1V

Total Current 1002 0.1 A (+3200 offset)
soC 1003 0.1%

SOH 1004 0.1%

Max Cell Voltage 1010 mV

Min Cell Voltage 1014 mV

Max Cell Temp 1018 °C+40

Min Cell Temp 1022 °C+40
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2.3 Monitoring Pack-Level Data
Pack Statistics Addressing

Per the protocol:

Offset Address P = 1300 + 100 x n

¢ n:Packindex (0 for Pack 1, up to 31 for Pack 32)
e Each pack occupies 100 UINT16 registers.

Example Mapping
Pack Start Address
1 1300
2 1400
3 1500
32 4300

Common Metrics per Pack (relative to P)

Metric Offset Notes

Total Pack Voltage P+1 0.1V

Total Pack Current P+2 0.1 A, offset +3200
soC P+3 0.1%
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Metric Offset Notes
Charge/Discharge Cycles P+25 Count
Cumulative Charge Energy P+28 0.1 kWh, 2 words
Cumulative Discharge Energy P+30 0.1 kWh, 2 words
Max Cell Voltage Diff P+19 mV

2.4 Alarm and Protection Registers
Type Registers

General Alarms

50001-50068

L1-L3 Alarms 1105-1110
Maintenance Alarms 1111-1112
Auxiliary Alarms 1113-1114
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3 APPENDIX - DATA ADDRESS TABLES

NOTE

e The Start address and End Address are included in the address range.

e Address numbers are in decimal format.

START END DATA STORAGE INSTRUCTIONS REFERENCE
ADDRESS | ADDRESS
1 1000 | Reserved -

1001 1100 | The battery cabinet information. For the Appendix 1. Battery
actual data size, refer to the specific plan. Cabinet Data
Upto 100 * uintl6 data.

1101 1200 | The cabinet status information. For the Appendix 2. Battery
actual data size, refer to the specific plan. Cabinet Related Data
Upto 100 * uintl6 data.

1201 1300 | Reserved -

1301 4500 | Battery pack statistics, 100 per pack. For the | Appendix 3. Battery
actual data, refer to the specific plan. Pack Statistics
Supports up to 32 packs
100 *32 =3200 uintl6

4501 5000 | Battery pack status information Appendix 4. Battery

Pack Status
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START END DATA STORAGE INSTRUCTIONS REFERENCE
ADDRESS | ADDRESS
10001 30000 | Max 500 cell voltage data in a pack Appendix 5. Battery
e Max 32 packs EathICeII Voltage
etails
e Total 500 * 32 = 16000 cell voltage data
30001 38000 | Max 250 cell temperature data in a pack Appendix 6. Battery
e Max 32 packs Ea;:KICeII Temperature
etails
e Total 250 * 32 = 8000 cell temperature
data
38001 50000 | Reserved -
50001 50300 | Alarm parameters Appendix 7. Alarm
300 alarm parameter data fields Parameter Information
50301 50400 | System parameters Appendix 8. System
100 system parameter data fields Operating Parameters
Information
50401 50410 | Time information Appendix 9. Time
10 time data fields Information
50501 52100 | Additional information on battery packs. Appendix 10. Battery
Designed for a length of 50, maximum of 32 | Pack Information
packs: 50 * 32 = 1600
52101 60000 | Reserved -
60101 60420 | Relay Status Feedback -
Designed for a length of 10, maximum of 32
packs: 10 * 32 = 320
61001 61100 | Battery cabinet control data: 100 data fields | Appendix 12. Battery

Cabinet Control
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3.1 Appendix 1. Battery Cabinet Data

NOTE

The following data can only be accessed by the read function code 0x03 .

REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE
ADDRESS
1001 UINT16 Total cabinet voltage 0.1V
1002 UINT16 Cabinet bus current 0.1A Offset + 32000
1003 UINT16 Cabinet SOC 0.1%
1004 UINT16 Cabinet SOH 0.1%
1005 UINT16 Positive insulation resistance of KQ
cabinet
1006 UINT16 Negative insulation resistance of KQ
cabinet
1007 UINT16 Highest cell voltage pack number
1008 UINT16 Max cell voltage BMU No
1009 UINT16 Serial number of the highest cell
voltage in pack (box)
1010 UINT16 Max cell voltage mv
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE
ADDRESS
1011 UINT16 Lowest cell voltage pack number
1012 UINT16 Min cell voltage BMU No
1013 UINT16 Serial number of the lowest cell voltage
in pack
1014 UINT16 Min cell voltage mv
1015 UINT16 Max cell temperature, pack number
1016 UINT16 Max cell temperature, BMU No
1017 UINT16 Max cell temperature, box serial
number
1018 UINT16 Max cell temperature °C +40°C
1019 UINT16 Lowest cell temperature, pack number
1020 UINT16 Min cell temperature BMU No
1021 UINT16 Min cell temperature, box serial
number
1022 UINT16 Min cell temperature °C +40°C
1023 UINT16 Max cell voltage difference mv
1024 UINT16 Max cell differential voltage, pack
number
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE
ADDRESS
1025 UINT16 Max temperature difference °C
1026 UINT16 Max temperature difference, pack
number

1027 UINT16 Max pack bus voltage 0.1V
1028 UINT16 Max pack bus voltage, pack number
1029 UINT16 Min pack bus voltage 0.1V
1030 UINT16 Min pack bus voltage, pack number
1031 UINT16 Max bus differential voltage 0.1V
1032 UINT16 Max pack SOC value 0.1%
1033 UINT16 Max SOC pack number
1034 UINT16 Min pack SOC value 0.1%
1035 UINT16 Min SOC pack number
1036 UINT16 Number of sbcu packs in the cabinet Real-time data
1037 UINT16 Number of sbmu in pack
1038 UINT16 Number of cells in sbmu
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE

ADDRESS

1039 UINT16 Cumulative number of temperatures in
sbmu

1040 UINT16 Max limit current for cabinet charging 0.TA

1041 UINT16 Max limiting current for cabinet 0.TA
discharge

1042 UINT16 Charge/discharge times

1043 UINT16 Charge energy in cabinet for the day 0.1 kWh

1044 UINT16 Discharge energy in cabinet for current | 0.1 kWh
day

1045 UINT16 Chargeable energy in cabinet 0.1 kWh

1046 UINT16 Dischargeable energy in cabinet 0.1 kWh

1047 UINT32 Cumulative charging energy of cabinet | 0.1 kWh

1049 UINT32 Cumulative discharge energy of 0.1 kWh
cabinet

1051 UINT16 Cabinet SOE 0.1%
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3.2 Appendix 2. Battery Cabinet Related Data

NOTE

The following data can only be accessed by the read function code 0x03 .

Others have no meaning

PROCESSO DATA DATA DESCRIPTION DATA COMMENTS
R REGISTER TYPE
ADDRESS
1101 UINT16 | Operation status of Bit O: Initialization EMS / PCS must
battery cabinet Bit 1: Ready (relay be processed:
closed, not charged or operation is
discharged) permitted only
Bit 2: Discharging when one of Bit
Bit 3: Charging 1,2,3,0r4is set
Bit 4: Alarm (1).
Bit 5: Fault
Others have no meaning
1102 UINT16 | Pack operation flag (in- Each bit represents
service or out-of-service | whether a packiis in
flag) operation:
[relay closure indicates 0 - not in operation,
input] 1 - in operation
Bit 0: Pack 1,
Bit 1: Pack 2, and so on.
1103 UINT16 | Charge/discharge 0 - Fully charged flag 1: Valid
completion flag 1 - Release flag 0: Invalid
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PROCESSO DATA DATA DESCRIPTION DATA COMMENTS
R REGISTER TYPE
ADDRESS
1104 UINT16 Cabinet DIDO status Bit 0: RLY1
Bit 1: RLY2
Bit 2: RLY3
Bit 3: RLY4
Bit 4: RLY5
Bit 5: RLY6
Bit 6: GPI104
Bit 15: GPIO14
Others have no meaning
1105 UINT16 Cabinet | Alarm Code H Alarm codes detailed in
Appendix 15
1106 UINT16 Cabinet | Alarm Code L Alarm codes detailed in The alarm
Appendix 15 codes are
passed to the
1107 UINT16 Cabinet Il Alarm Code H Alarm codes detailed in Emﬁoosrgyoior the
Appendix 15 displaying
alarms.
1108 UINT16 Cabinet Il Alarm Code L Alarm codes detailed in
Appendix 15
1109 UINT16 Cabinet lll Alarm Code H | Alarm codes detailed in
Appendix 15
1110 UINT16 Cabinet Ill Alarm Code L Alarm codes detailed in
Appendix 15
1111 UINT16 Cabinet Maintenance Alarm codes detailed in
Alarm Code H Appendix 16
1112 UINT16 Cabinet Maintenance Alarm codes detailed in

Alarm Code L

Appendix 16
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PROCESSO DATA DATA DESCRIPTION DATA COMMENTS
R REGISTER TYPE
ADDRESS
1113 UINT16 | Auxiliary Equipment Alarm codes detailed in
Alarm Code H Appendix 18
1114 UINT16 | Auxiliary Equipment Alarm codes detailed in
Alarm Code L Appendix 18
1115 UINT16 | Packin-service or out-of- | Each Bit represents Bit:
service flag whether it is in 0000 0000 0000
[Closed relay indicates operation. 0000
input] 0 - not in operation, Maximum flag
1 -in operation. bits
Bit 0: Pack 1, 16 packs

Bit 1: Pack 2, and so on.

1116 UINT16 | Packin-service Each Bit represents
or out-of-service whether it is in
flag operation.
[Closed relay indicates 0 - not in operation,
input] 1 - in operation.
Bit 0: Pack 17,
Bit 1: Pack 18, and so
on.

3.3 Appendix 3. Battery Pack Statistics

Offset address P = 1300 + 100 * n (n represents the number of packs, 0 < n < 32, n = 0 represents the
first pack)

NOTE

The following data can only be accessed by the read function code 0x03 .
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PROCESSO DATA DATA DESCRIPTION DATA UNIT COMMENTS
R REGISTER TYPE
ADDRESS
P+1 UINT16 | Total Pack Voltage 0.1V
P+2 UINT16 | Total Pack Current 0.TA
Offset +
32000
P+3 UINT16 | Pack SOC 0.1 %
P+4 UINT16 | Pack SOH 0.1%
P+5 UINT16 | Pack insulation positive resistance KQ
P+6 UINT16 | Pack insulation negative resistance KQ
P+7 UINT16 | Max cell voltage BMU No
P+8 UINT16 | Serial number of the highest cell
voltage in pack
P+9 UINT16 | Max cell voltage mv
P+10 UINT16 | Min cell voltage BMU No
P+11 UINT16 | Serial number of the lowest cell
voltage in pack
P+12 UINT16 | Min cell voltage mv
P+13 UINT16 Max cell temperature, BMU No
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PROCESSO DATA DATA DESCRIPTION DATA UNIT COMMENTS
R REGISTER TYPE
ADDRESS
P+14 UINT16 Max cell temperature, box serial
number

P+15 UINT16 | Max cell temperature °C +40°C Real data
+40°C

P+16 UINT16 Min cell temperature, BMU No

P+17 UINT16 | Min cell temperature, box serial

number

P+18 UINT16 | Min cell temperature °C +40°C Real data
+40°C

P+19 UINT16 | Max cell voltage difference mv

P+20 UINT16 | Average cell voltage

P+21 UINT16 | Max temperature difference °C

P+22 UINT16 | Average temperature °C +40°C Real data
+40°C

P+23 UINT16 | Charging current limit 0.TA

P+24 UINT16 | Discharge current limit 0.TA

P+25 UINT16 | Pack charge/discharge cycles

P+26 UINT16 | Single charge energy 0.1 kWh
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PROCESSO DATA DATA DESCRIPTION DATA UNIT COMMENTS
R REGISTER TYPE
ADDRESS
P+27 UINT16 | Single discharge energy 0.1 kWh
P+28 UINT32 | Cumulative Pack charge energy 0.1kWh
P+29
P+30 UINT32 | Cumulative Pack discharge energy 0.1 kWh
P+31
P+32 UINT32 | Pack available charge energy
P+33
P+34 UINT32 | Pack available discharge energy
P+35
P+36 UINT16 | SBCU software version
P+37 UINT16 | SBCU hardware version
P+38 UINT16 | SBMU software version
P+39 UINT16 | SBMU hardware version

3.4 Appendix 4. Battery Pack Status

Offset address P = 4500 + 100 * n (n represents the number of packs, 0 < n < 32, n = 0 represents the
first pack)

NOTE

The following data can only be accessed by the read function code 0x03 .
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PROCESSO DATA DATA DESCRIPTION | DATA COMMENTS
RREGISTER | TYPE
ADDRESS
P+1 UINT16 | Battery pack ninrun Bit O: Initialization status Battery pack
status Bit 1: Ready (relay closed, not | operation
charged or discharged) status

Bit 2: Discharge

Bit 3: Charging

Bit 4: Alarm

Bit 5: Fault

Others have no meaning

P+2 UINT16 | Pack Relay Status Bit 0: Main positive relay
status

Bit 1: Main negative relay
status

Bit 2: Main precharge relay
status

Bit 3: Pack breaker status
Bit 4: Fan relay status

Bit 5: Dry contact status
Others have no meaning

P+3 UINT16 | Pack n-lalarm code H | See Appendix 15 for alarm
codes

P+4 UINT16 | Pack n-lalarm code L | See Appendix 15 for alarm
codes

P+5 UINT16 | Pack n-ll alarm code H | See Appendix 15 for alarm
codes

P+6 UINT16 | Pack n-lIl alarm code H | See Appendix 15 for alarm
codes

P+7 UINT16 | Pack n-lll alarm code See Appendix 15 for alarm
L codes
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PROCESSO DATA DATA DESCRIPTION | DATA COMMENTS
R REGISTER | TYPE
ADDRESS

P+8 UINT16 | Pack n-lll alarm code See Appendix 15 for alarm
H codes

P+9 UINT16 | Pack n- Maintenance | See Appendix 16 for alarm
alarm code 1 H codes

P+10 UINT16 | Pack n- Maintenance | See Appendix 16 for alarm
alarm code 1L codes

P+11 UINT16 | Pack n- Maintenance | See Appendix 17 for alarm
alarm code 2 H codes

P+12 UINT16 | Pack n- Maintenance | See Appendix 17 for alarm
alarm code 2 L codes

P+13 UINT16 | Pack number

3.5 Appendix 5. Battery Pack Cell Voltage Details

Offset address P = 10000 + 500 * n (n represents the number of packs, 0 < n < 32, n = 0 represents
the first pack)

NOTE

The following data can only be accessed by the read function code 0x03 .
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PROCESSO | DATATYPE DATA DESCRIPTION DATA UNIT COMMENTS
R REGISTER
ADDRESS

P+1 UINT16 Cell voltage 1 mv

P+2 UINT16 Cell voltage 2 mv

P+3 UINT16 Cell voltage 3 mv

UINT16

P+m UINT16 Cell voltage m mv m stands for the
maximum number
of cell
voltages in the
pack (< 500)

3.6 Appendix 6. Battery Pack Cell Temperature Details

Offset address P = 30000 + 500 * n (n represents the number of packs, 0 < n < 32, n = 0 represents
the first pack)

NOTE

The following data can only be accessed by the read function code 0x03 .

PROCESSO | DATA TYPE DATA DATA UNIT COMMENTS
R REGISTER DESCRIPTION
ADDRESS
P+1 UINT16 Cell temperature 1 °C
sent to bms =
actual
temperature +40
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PROCESSO | DATA TYPE DATA DATA UNIT COMMENTS
R REGISTER DESCRIPTION
ADDRESS

P+2 UINT16 Cell temperature 2 °C
sent to bms =
actual
temperature +40

P+3 UINT16 Cell temperature 3 °C
sent to bms =
actual
temperature +40

UINT16

P+m UINT16 Cell temperaturem | °C m stands for the
sent to bms = maximum number of
actual cell temperatures in the
temperature +40 | pack (< 500)

3.7 Appendix 7. Alarm Parameter Information

NOTE

The following data can be accessed by the read function code ©x03 and the write data function

codes 0x06 / Ox10 .

REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE

ADDRESS

50001 UINT16 Level 1 single cell max voltage alarm mv
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE

ADDRESS

50002 UINT16 Level 2 single cell max voltage alarm mv

50003 UINT16 Level 3 single cell max voltage alarm mv

50004 UINT16 Single cell max voltage alarm return mv
value

50005 UINT16 Level 1 single cell low voltage alarm mv

50006 UINT16 Level 2 single cell low voltage alarm mv

50007 UINT16 Level 3 single cell low voltage alarm mv

50008 UINT16 Single cell low voltage alarm return mv
value

50009 UINT16 Level 1 single cell large differential mv
alarm

50010 UINT16 Level 2 single cell large differential mv
alarm

50011 UINT16 Level 3 single cell large differential mv
alarm

50012 UINT16 Single cell large differential voltage mv
alarm return value

50013 UINT16 Level 1 Total cell high voltage alarm 0.1V

50014 UINT16 Level 2 Total cell high voltage alarm 0.1V
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE

ADDRESS

50015 UINT16 Level 3 Total cell high voltage alarm 0.1V

50016 UINT16 Total cell high voltage alarm return 0.1V
value

50017 UINT16 Level 1 Total cell low voltage alarm 0.1V

50018 UINT16 Level 2 Total cell low voltage alarm 0.1V

50019 UINT16 Level 3 Total cell low voltage alarm 0.1V

50020 UINT16 Total cell low voltage alarm return 0.1V
value

50021 UINT16 Level 1 High discharge current alarm 0.TA

50022 UINT16 Level 2 High discharge current alarm 0.TA

50023 UINT16 Level 3 High discharge current alarm 0.TA

50024 UINT16 High discharge current alarm return 0.1TA
value

50025 UINT16 Level 1 High charge current alarm 0.TA

50026 UINT16 Level 2 High charge current alarm 0.TA

50027 UINT16 Level 3 High charge current alarm 0.TA

50028 UINT16 High charge current alarm return value | 0.1 A
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE

ADDRESS

50029 UINT16 Level 1 Low insulation alarm kQ

50030 UINT16 Level 2 Low insulation alarm kQ

50031 UINT16 Level 3 Low insulation alarm kQ

50032 UINT16 Low insulation alarm return value kQ

50033 UINT16 Level 1 Charging high temperature °C, +40 BMS sends with
alarm real data +40°C

50034 UINT16 Level 2 Charging high temperature °C, +40 BMS sends with
alarm real data +40°C

50035 UINT16 Level 3 Charging high temperature °C, +40 BMS sends with
alarm real data +40°C

50036 UINT16 Charging high temperature return value | °C

50037 UINT16 Level 1 Charging low temperature °C, +40 BMS sends with
alarm real data +40°C

50038 UINT16 Level 2 Charging low temperature °C, +40 BMS sends with
alarm real data +40°C

50039 UINT16 Level 3 Charging low temperature °C, +40 BMS sends with
alarm real data +40°C

50040 UINT16 Charging low temperature return value | °C
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE
ADDRESS
50041 UINT16 Level 1 Discharge high temperature °C, +40 Real data +40°C
alarm when sent by
BMS
50042 UINT16 Level 2 Discharge high temperature °C, +40 Real data +40°C
alarm when sent by
BMS
50043 UINT16 Level 3 Discharge high temperature °C, +40 Real data +40°C
alarm when sent by
BMS
50044 UINT16 Discharge high temperature alarm °C

return value

50045 UINT16 Level 1 Discharge low temperature °C, +40 Real data +40°C
alarm when sent by
BMS
50046 UINT16 Level 2 Discharge low temperature °C, +40 Real data +40°C
alarm when sent by
BMS
50047 UINT16 Level 3 Discharge low temperature °C, +40 Real data +40°C
alarm when sent by
BMS
50048 UINT16 Discharge low temperature alarm °C

return value

50049 UINT16 Level 1 High temperature difference °C
alarm
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE

ADDRESS

50050 UINT16 Level 2 High temperature difference °C
alarm

50051 UINT16 Level 3 High temperature difference °C
alarm

50052 UINT16 High temperature difference alarm °C
return value

50053 UINT16 Level 1 Low SOC alarm 0.1 %

50054 UINT16 Level 2 Low SOC alarm 0.1 %

50055 UINT16 Level 3 Low SOC alarm 0.1%

50056 UINT16 Low SOC alarm return value 0.1 %

50057 UINT16 Level 1 High SOC alarm 0.1%

50058 UINT16 Level 2 High SOC alarm 0.1%

50059 UINT16 Level 3 High SOC alarm 0.1%

50060 UINT16 High SOC alarm return value 0.1%

50061 UINT16 Level 1 Pack high differential voltage 0.1V Cumulative
alarm differential

voltage

50062 UINT16 Level 2 Pack high differential voltage 0.1V Cumulative

alarm differential
voltage
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REGISTE DATA DATA DESCRIPTION DATA UNIT COMMENTS
R TYPE
ADDRESS
50063 UINT16 Level 3 Pack high differential voltage 0.1V Cumulative
alarm differential
voltage
50064 UINT16 Pack high differential voltage alarm 0.1V Cumulative
return value differential
voltage
50065 UINT16 Level 1 High pole temperature alarm °C
50066 UINT16 Level 2 High pole temperature alarm °C
50067 UINT16 Level 3 High pole temperature alarm °C
50068 UINT16 High pole temperature alarm return °C
value

3.8 Appendix 8. System Operating Parameters Information

NOTE

The following data can be accessed by the read function code ©x03 and the write data function
codes 0x06 / 0x10 .
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Processor Data Type Data Content Data Comment
Register
Address
50301 UINT16 Starting passive equalization | mV
- starting differential
Voltage value
50302 UINT16 Minimum cell voltage value mV
to initiate passive
equalization
50303 UINT16 Fan On Temperature °C, +40 Real data +40 when
sent by BMS
50304 UINT16 Fan Off Temperature °C, +40 Real data +40 when
sent by BMS
50305 UINT16 Fan Unit Voltage mV
50306 UINT16 Maximum allowable current | 0.1 A
for single pack charging
50307 UINT16 Minimum allowable current 0.TA
for single pack charging
50308 UINT16 Charge current reduction mV
voltage
50309 UINT16 Charge stop cell voltage mV
value
50310 UINT16 Maximum allowable current | 0.1 A
for single pack discharge
50311 UINT16 Minimum allowable current 0.TA

for single pack discharge
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Processor Data Type Data Content Data Comment
Register
Address
50312 UINT16 Discharge reduction cell mV
voltage
50313 UINT16 Discharge stop cell voltage mV
50314 UINT16 Pre-charge voltage 0.1V
50315 UINT16 Pack accumulation of total 0.1V
voltage differential alarm
values
50316 UINT16 Cooling setting temperature | °C
50317 UINT16 Cooling start temperature °C
50318 UINT16 Cooling stop temperature °C
50319 UINT16 Heating setting temperature | °C
50320 UINT16 Heating start temperature °C
50321 UINT16 Heating stop temperature °C
50322 UINT16 Self-circulating minimum °C
temperature
50323 UINT16 Self-circulating maximum °C
temperature
50324 UINT16 Self-circulating start °C

temperature difference
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Processor Data Type Data Content Data Comment
Register
Address
50325 UINT16 Self-circulating stop °C
temperature difference
50326 UINT16 Dehumidifier - Humidity start | %
value
50327 UINT16 Dehumidifier - Humidity stop | %
value
50328 UINT16 Dehumidifier - Heating start °C
value
50329 UINT16 IP_Addr1_1 Changes to the IP
address are applied
50330 UINT16 IP_Addr1_2 after restarting
50331 UINT16 IP_Addr1_3
50332 UINT16 IP_Addr1_4
50333 UINT16 IP_Addr2_1
50334 UINT16 IP_Addr2_2
50335 UINT16 IP_Addr2_3
50336 UINT16 IP_Addr2_4
50337 UINT16 Enable EMS Communication
Fault

APPENDIX - DATA ADDRESS TABLES- 41



885-0142 AES CAB BCU Modbus Communication Protocol

Processor Data Type Data Content Data Comment

Register

Address

50338 UINT16 EMS Communication seconds 60 seconds
Timeout

3.9 Appendix 9. Time Information

NOTE
The following data can be accessed by the read function code 0x03 and the write data function
codes 0x06 / 0x10 .
Processor Register Address Data Type Data Content Data Comment
50401 UINT16 Year -
50402 UINT16 Month 1-12
50403 UINT16 Day 1-31
50404 UINT16 Hour 0-23
50405 UINT16 Minutes 0-59
50406 UINT16 Seconds 0-59
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3.10 Appendix 10. Battery Pack Information

Offset address P = 50501 + 50 * n (n represents the number of packs, 0 < n < 32, n = 0 represents the

first pack)
PROCESSO DATA DATA DESCRIPTION DATA COMMENTS
R REGISTER TYPE
ADDRESS
P+1 UINT16 Enable insulation R/W 1: Enable insulation
detection detection (valid for single
pack)
0: No insulation testing
P+2 UINT16 Reset R/W 0: Do not recover
1: Automatic recovery
2: Recovery on command
P+3 UINT16 Amber light control R/W 0: Off
1: On (Level 3 fault)
2: Flash 300 ms (Level 2
fault)
3: Flash 500 ms (Level 1
fault)
P+4 UINT16 PCS Fan Control R/W 0: Off
1: On (N/A for the AES
cabinet)
P+5 UINT16 PACK Fire Alarm 1-16 R See Appendix 19 for details
P+6 UINT16 PACK Fire Alarm 17-32 | R See Appendix 19 for details
P+7 UINT16 PACK MSD Alarms 1- R See Appendix 20 for details
16
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PROCESSO DATA DATA DESCRIPTION DATA COMMENTS
R REGISTER TYPE
ADDRESS
P+8 UINT16 PACK MSD Alarms 17- | R See Appendix 20 for details
32

3.11 Appendix 11. Pack Relay Status

Offset address P = 60100 + 10 * n (n represents the number of packs, 0 < n < 32, n = 0 represents the
first pack)

NOTE
The following data can only be accessed by the read function code 0x03 .
PROCESSOR DATA DATA DESCRIPTION DATA COMMENTS

REGISTER TYPE

ADDRESS
P+1 UINT16 Main Positive Relay Status 0: Open

1: Closed

P+2 UINT16 Main Negative Relay Status
P+3 UINT16 Main Precharge Relay Status
P+4 UINT16 Breaker Relay Status
P+5 UINT16 Fan Relay Status
P+6 UINT16 Charge Relay Status
P+7 UINT16 Discharge Relay Status
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PROCESSOR DATA DATA DESCRIPTION DATA COMMENTS
REGISTER TYPE
ADDRESS

P+8 UINT16 Dry Contact Status K1

P+9 UNIT16 Dry Contact Status K2

3.12 Appendix 12. Battery Cabinet Control

NOTE

e The BMS does not enable high-voltage by default. If required, communicate with the BMS to
modify it. This is part of the reserved area.

e The following data can be accessed by the read function code 0x03 and the write data

function code 0x06 .

Processor Data Type Data Content Data Comment
Register
Address
61001 UINT16 Enable High 0: N/A EMS sends BMS
Voltage on 1: Enable high voltage enable signal
Cabinet (power-up pack needs to
be set)
2: Low voltage
Others have no meaning
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Processor Data Type Data Content Data Comment
Register
Address
61002 UINT16 Closed 0: N/A
Insulation 1: Turn off insulation
Detection detection
2: Turn on insulation
detection and do not check
insulation after power-up
3: Insulation detection on
and polls to detect
insulation at power up.
Others have no meaning
61003 UINT16 Open cabinet 0: Disable fault reset -
fault reset 1: Enable fault reset
Others have no meaning
61004 UINT16 Standby zero - -
value
61005 UINT16 PCS Fan Control | 0: Off -
1:On
Valid when the SBAU's PCS
ison.
61006 UINT16 Pack power-up Each bit represents -

enable 1-16

whether power-up is
enabled:

0: Disabled

1: Enabled

Bit 0 = Pack 1,

Bit 1 = Pack 2, and so on
up to a max 16 bits.
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Processor Data Type Data Content Data Comment
Register
Address

61007 UINT16 Pack power-up Each bit represents -
enable 17-32 whether power-up is
enabled:

0: Disabled

1: Enabled

Bit 0 = pack 17,

Bit 1 =pack 18, uptoa
max 16 bits.

3.13 Appendix 13. TMS Status

NOTE

e The following data depends on the configuration of the project.

e The following data can only be accessed by the read function code 0x03 .

Processor Data Type Data Content Data Comment
Register
Address
62001 UINT16 TMS Operation 00: OFF
Status 1: Cooling
2: Heating

3: Self-circulating

62002 UINT16 TMS K1 High 00: Open
Voltage Relay 01: Closed
Status
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Processor Data Type Data Content Data Comment
Register
Address
62003 UINT16 TMS K2 High 00: Open -
Voltage Relay 01: Closed
Status
62004 UINT16 TMS Warm-up 00: Exit preheat -

Mode Feedback 01: Enter preheat

62005 UINT16 TMS Fault Codes 0: No faults; -
Multiple fault types may be
cyclic

62006 UINT16 TMS Fault Level 1: Level 1 fault -
0: Invalid

62007 UINT16 — — —

62008 UINT16 - - -

62009 UINT16 — — —

62010 UINT16 - - -

3.14 Appendix 14. TMS Data

NOTE

e The following data depends on the configuration of the project.

e The following data can only be accessed by the read function code 0x03 .
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Processor Data Type Data Content Data Comment
Register
Address
62101 UINT16 TMS Outlet Resolution: 1°C / bit
temperature Offset: 40°C
Unit: °C
Range: -40 to 210°C
62102 UINT16 TMS Return Resolution: 1°C / bit
temperature Offset: 40°C
Unit: °C
Range: -40 to 210°C
62103 UINT16 TMS Ambient Resolution: 1°C / bit -
temperature Offset: 40°C
Unit: °C
Range: -40 to 210°C
62104 UINT16 TMS inlet pressure | Resolution: 0.1 bar / bit -
Offset: 0
Unit: bar
Range: 0 to 25.0 bar
62105 UINT16 TMS outlet Resolution: 0.1 bar / bit -
pressure Offset: 0
Unit: bar
Range: 0 to 25.0 bar
62106 UINT16 - - -
62107 UINT16 - - -
62108 UINT16 - - -
62109 UINT16 - - -
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Processor Data Type Data Content Data Comment
Register

Address

62110 UINT16 - - -

62111 UINT16 - - -

62112 UINT32 - - -

62114 UINT32 - - -

3.15 Appendix 15. Level |, Il, and Il Alarm Codes

NOTE

e The following data depends on the configuration of the project.

e The following data can only be accessed by the read function code 0x03 .

Alarm Category Alarm name Alarm code | Bit Comment
Class | Alarm Code H High temperature 0x0001 Bit 0 1: Alarm generated
(includes Level |, 11, rise 0: No alarms
and Ill alarm codes)

High single pack 0x0002 Bit 1

voltage
Class | Alarm Code L High discharge 0x0001 Bit 0
(includes Level |, 11, temperature
and Ill alarm codes)

Low discharge 0x0002 Bit 1

temperature
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Alarm Category Alarm name Alarm code | Bit Comment
High monomer 0x0004 Bit 2
voltage
Low monomer 0x0008 Bit 3
voltage
High differential 0x0010 Bit 4
voltage of single
unit
Low SOC 0x0020 Bit 5
High SOC 0x0040 Bit 6
Reservation 0x0080 Bit 7
High charging 0x0100 Bit 8
current
High discharging 0x0200 Bit 9
current
Large difference in 0x0400 Bit 10
temperature
Low insulation 0x0800 Bit 11
High total voltage 0x1000 Bit 12
Low total voltage 0x2000 Bit 13
High charging 0x4000 Bit 14
temperature
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Alarm Category Alarm name Alarm code | Bit Comment
Low charging 0x8000 Bit 15
temperature
3.16 Appendix 16. Maintenance Alarm Code 1
Alarm Category | Alarm name Alarm code Bit Comment
Maintenance SBMU hardware failed 0x00000001 Bit 0
Alarm 1
SBMU battery wiring failed 0x00000002 Bit 1
SBMU communication failed 0x00000004 Bit 2
Temperature wiring failed 0x00000008 Bit 3
Main negative relay failed 0x00000010 Bit 4
Main positive relay failed 0x00000020 Bit 5
Pre-charge fault 0x00000040 Bit 6
Fuse failure 0x00000080 Bit 7
Emergency stop 0x00000100 Bit 8
Current loop failed 0x00000200 Bit 9
Get total voltage failed 0x00000400 Bit 10
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Alarm Category | Alarm name Alarm code Bit Comment
Abnormally high single-cell 0x00000800 Bit 11
voltage
Very high voltage for a single 0x00001000 Bit 12
cell
Very low voltage for a single 0x00002000 Bit 13
cell
Very high temperature 0x00004000 Bit 14
Relay-controlled 0x00008000 Bit 15

Maintenance High differential voltage 0x00010000 Bit 16

Alarm 1 between packs
Communication error with 0x00020000 Bit 17
SBAU
Communication error with 0x00040000 Bit 18
EMS
EMS/PCS forced control 0x00080000 Bit 19
Communication error with 0x00100000 Bit 20
PCS
Communication error with the | 0x00200000 Bit 21
display
Fan failure 0x00400000 Bit 22
Insufficient number of packs 0x00800000 Bit 23
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Alarm Category | Alarm name Alarm code Bit Comment
EMS emergency stop 0x01000000 Bit 24
EMS high voltage 0x02000000 Bit 25
Initialization blocked 0x04000000 Bit 26
Maintenance charging 0x08000000 Bit 27
Get High Voltage Box 0x10000000 Bit 28
temperature fault
Passive balancing fault 0x20000000 Bit 29
Active balancing fault 0x40000000 Bit 30
SBCU-QF circuit breaker 0x80000000 Bit 31
failure
3.17 Appendix 17. Maintenance Alarm Code 2
Alarm Category | Alarm Name Warning code Bit Comment
Maintenance Loop current alarm 0x00000001 Bit0
Alarm 2
Incorrect operation mode 0x00000002 Bit 1
setting
Failed BMU thermistor 0x00000004 Bit 2
Main negative fuse failed 0x00000008 Bit 3
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Alarm Category | Alarm Name Warning code Bit Comment

Main positive fuse failed 0x00000010 Bit 4

Smoke sensor failed 0x00000020 Bit 5

Temperature sensor failed 0x00000040 Bit 6
Fire-suppression equipment 0x00000080 Bit 7

failed

Flood sensor failed 0x00000100 Bit 8

Travel switch 0x00000200 Bit 9

SPD failed 0x00000400 Bit 10

3.18 Appendix 18. Auxiliary Equipment Alarm Codes

Alarm Category | Alarm Name Warning code Bit Comment
Auxiliary Reserved
equipment
I de H
alarm code Reserved
Auxiliary Fire alarm 0x0001 Bit 0
equipment
I delL
alarm code Fire-suppression equipment 0x0002 Bit 1
fault
Fire-suppression equipment in | 0x0004 Bit 2
operation
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Alarm Category | Alarm Name Warning code Bit Comment
Air conditioner fault 0x0008 Bit 3
DC lightning protection fault 0x0010 Bit 4
AC lightning protection fault 0x0020 Bit 5
Flood alarm 0x0040 Bit 6
Reserved 0x0080 Bit 7
UPS venting 0x0100 Bit 8
UPS fault 0x0200 Bit 9
Liquid-cooling communication | 0x0400 Bit 10
fault
Flood communication fault 0x0800 Bit 11
Temperature and humidity 0x1000 Bit 12
communication fault
Travel switch alarm 0x2000 Bit 13
Reserved 0x4000 Bit 14
Reserved 0x8000 Bit 15
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3.19 Appendix 19. Pack Fire Alarms

Alarm Category | Alarm Name Warning code Bit Comment

PACK fire PACK1 fire alarm 0x0001 Bit 0

alarms 1-16
PACK?2 fire alarm 0x0002 Bit 1
PACK3 fire alarm 0x0004 Bit 2
PACK4 fire alarm 0x0008 Bit 3
PACKS fire alarm 0x0010 Bit 4
PACKG® fire alarm 0x0020 Bit 5
PACKY fire alarm 0x0040 Bit 6
PACKS fire alarm 0x0080 Bit 7
PACKO fire alarm 0x0100 Bit 8
PACK10 fire alarm 0x0200 Bit 9
PACK11 fire alarm 0x0400 Bit 10
PACK12 fire alarm 0x0800 Bit 11
PACK13 fire alarm 0x1000 Bit 12
PACK14 fire alarm 0x2000 Bit 13
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Alarm Category | Alarm Name Warning code Bit Comment
PACK15 fire alarm 0x4000 Bit 14
PACK16 fire alarm 0x8000 Bit 15

PACK fire PACK17 fire alarm 0x0001 Bit 0

alarms 17-32
PACK18 fire alarm 0x0002 Bit 1
PACK19 fire alarm 0x0004 Bit 2
PACK20 fire alarm 0x0008 Bit 3
PACK21 fire alarm 0x0010 Bit 4
PACK22 fire alarm 0x0020 Bit 5
PACK23 fire alarm 0x0040 Bit 6
PACK24 fire alarm 0x0080 Bit 7
PACK25 fire alarm 0x0100 Bit 8
PACK26 fire alarm 0x0200 Bit 9
PACK27 fire alarm 0x0400 Bit 10
PACK28 fire alarm 0x0800 Bit 11
PACK29 fire alarm 0x1000 Bit 12
PACK30 fire alarm 0x2000 Bit 13

APPENDIX - DATA ADDRESS TABLES- 58



885-0142 AES CAB BCU Modbus Communication Protocol

Alarm Category | Alarm Name Warning code Bit Comment
PACK31 fire alarm 0x4000 Bit 14
PACK32 fire alarm 0x8000 Bit 15
3.20 Appendix 20. Pack MSD Alarms
Alarm Category | Alarm Name Warning code Bit Comment
MSD alarms 1- | PACK1 MSD alarm 0x0001 Bit 0
16
PACK2 MSD alarm 0x0002 Bit 1
PACK3 MSD alarm 0x0004 Bit 2
PACK4 MSD alarm 0x0008 Bit 3
PACK5 MSD alarm 0x0010 Bit 4
PACK6 MSD alarm 0x0020 Bit 5
PACK7 MSD alarm 0x0040 Bit 6
PACK8 MSD alarm 0x0080 Bit 7
PACK9 MSD alarm 0x0100 Bit 8
PACK10 MSD alarm 0x0200 Bit 9
PACK11 MSD alarm 0x0400 Bit 10
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Alarm Category | Alarm Name Warning code Bit Comment
PACK12 MSD alarm 0x0800 Bit 11
PACK13 MSD alarm 0x1000 Bit 12
PACK14 MSD alarm 0x2000 Bit 13
PACK15 MSD alarm 0x4000 Bit 14
PACK16 MSD alarm 0x8000 Bit 15

MSD alarms PACK17 MSD alarm 0x0001 Bit 0

17-32
PACK18 MSD alarm 0x0002 Bit 1
PACK19 MSD alarm 0x0004 Bit 2
PACK20 MSD alarm 0x0008 Bit 3
PACK21 MSD alarm 0x0010 Bit 4
PACK22 MSD alarm 0x0020 Bit 5
PACK23 MSD alarm 0x0040 Bit 6
PACK24 MSD alarm 0x0080 Bit 7
PACK25 MSD alarm 0x0100 Bit 8
PACK26 MSD alarm 0x0200 Bit 9
PACK27 MSD alarm 0x0400 Bit 10
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Alarm Category | Alarm Name Warning code Bit Comment
PACK28 MSD alarm 0x0800 Bit 11
PACK29 MSD alarm 0x1000 Bit 12
PACK30 MSD alarm 0x2000 Bit 13
PACK31 MSD alarm 0x4000 Bit 14
PACK32 MSD alarm 0x8000 Bit 15
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