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Growatt xxSxxP ESS Protocol

Description:

This protocol is defined for communication between Inverter, Battery, and AP(Application Program), it
uses standard Modbus protocol for normal communication and supports address register function to
identify each Inverter of a group.

Rev. Change

Temp | Initial release.

1.01 2014/7/18: Update Voltage Record address by David Chou

1.03 2014/8/19: Add interpretation of error code

1.04 2014/10/6: Add new definition for status bits and error code

1.06 2014/12/8: Change definition of Addr. 0x0019

1.07 2015/1/27: Add content to event log

1.08 2015/2/4: Add content to event log

1.09 2015/4/10: Change the definition of event log to maximum the external EEPROM usage ( By Jeff Ho)

1.10 2016/3/18:Added SOH Address 0x0020 and Modified Addr 0x001C 0x001D (By Enoch Chang)

111 2016/3/24: Added error code bit10 for unbalance ,status bit8 for Master box parallel control (By Enoch
Chang)

1.12 2016/6/2: Modify the spec query & status query command to meet the F/W code setting (By Jeff Ho)

1.13 2016/7/20:Modify addr 0x000F to Using Cap, Modify Status bits 8:11 for master box using(By Enoch
Chang)

114 | 2016/12/14 AP FEFR B RRIFAREN, MOS. HESIKEFRIFPIRENM,

1.15 2016/12/23 HEINEERRELITEER CV BIE,

116 | 2017/01/16 EANSOHAIEMTIERH, PACKIRH/MBEIRASHAE (YW /SN/FW) ,

1.17 2017/02/08 E X Z7FaEHbil 0x000D F1 0x000E AY BMS/PACK |- RIMARAHITE X,

1.18 2017/08/21 &0 Alpha B9 BMS 1 PACK 4= .

1.19 EHEN Box HEE LR 2 tARME 2L, A0 0x0023, 0x0024, 0x0070 =B Alpha BIIZ,

1.20 Hfnxt 0x00LF &Y Box 2EELMENX,

121 1&2% 0x0031~0x0052 Y& X,

122 \i‘é?hﬂ 0x001F &9 Alpha Fith ID IR, FBIMIEEREA Alpha fEEXEX, Alpha EIRHEXEIZLARMIERT

REBIXSE ID REAR—ESHE; |
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> 1 General information

This protocol is defined for communication between Inverter, Battery, and AP(Application Program), it uses standard
Modbus protocol for normal communication and supports address register function to identify each Inverter of a group.
About the setting of communication, the data length is 8 bits; the parity is set to none and the stop bits is one. AP is master
and Inverter is slave so that the Inverter can’t actively send the instruction unless it receives instruction from AP. The
Inverter can return data to AP or execute the command from AP.

> 2 Modbus Function Format

> 2.1 Packet Format
Query “Read” & “Broadcast” & “Read. Force Coil”

Slave Function | Starting Starting No. of No. of CRC16 CRC16
Address Code Address Address Data Data (Lo) (Hi)
(Hi) (Lo) (Hi) (Lo)

Query “Preset”

Slave Function Starting Starting No. of No. of Byte Datal
Address Code Address Address Data Data Count (Hi)
(Hi) (Lo) (Hi) (Lo)

Datal Data2 Data2 Data N Data N CRC16 CRC16
(Lo) (Hi) (Lo) (Hi) (Lo) (Lo) (Hi)

» 2.2 Description

Description

Slave Address 8-bit value representing the slave being addressed (1 to 247), 0,
is reserved for the broadcast address. The SPR and Integra
products do not support the broadcast address,

01 is Box Report  stand-alone and parallel  battery address.

Function Code 8-bit value telling the addressed slave what action is to be
erformed.
1. Read Holding Registers (0x03). . HEFE [M2]: Alpha Hidth: (U FHEF
R.Preset Multiple Registers Ox10)| | 0 HOTR, MR EA A, SUEH T

SPF, N7 SPH K1 B3

SCAEY S %2 B3t 13 W
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Starting Address (Hi) The top (most significant) eight bits of a 16-bit number
pecifying the start address of the data being requested.

Starting Address (Lo) The bottom (least significant) eight bits of a 16-bit number
specifying the start address of the data being requested.

No. of Data (Hi) The top (most significant) eight bits of a 16-bit number
specifying the number of registers being requested.

No. of Data (Lo) The bottom (least significant) eight bits of a 16-bit number
specifying the number of registers being requested.

Byte Count The bytes count of registers being requested.

Data (Hi) The top (most significant) eight bits of a 16-bit number
representing the register(s) requested int the query.

Data (Lo) The bottom (least significant) eight bits of a 16-bit number
representing the register(s) requested int the query.

CRC16 (Lo) The bottom (least significant) eight bits of a 16-bit number
representing the error check value.

CRC16 (Hi) The top (most significant) eight bits of a 16-bit number
representing the error check value.

» 3 Function Codes

> 3.1 AP queries Battery Info. ( Function Code:0x03)

Query

Slave Function | Starting Starting No. of No. of CRC16 CRC16

Address Code Address Address Data Data (Lo) (Hi)

(Hi) (Lo) (Hi) (Lo)

OxXX 0x03 0x0X OxXX 0x00 N

Response

Slave Function | Byte Datal Datal Data2 Data2

Address Code Count (Hi) (Lo) (Hi) (Lo)

OxXX 0x03 2N

Data N Data N CRC16 CRC16

(Hi) (Lo) (Lo) (Hi)

» 3.2 Read Holding Register 0x03

SCAEY S 403 B3t 13 W
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#E3E [M3]: Alpha Hiit -
MCU FW Version
resolution: 0.01:

Spec Query
Address Content Comment
0x0001 MCU Software version [First byte (MCU FW Version)
Second byte (MCU FW sub Version)
0x0002 Gauge Version First byte (Gauge Version)
Second byte (Gauge sub Version)
0x0003 Gauge FR Version Gauge FR Version
(Lo
0x0004 Gauge FR Version
(Hi)
0x0005 Date & Time See ‘Date & Time bits’ Table below
0x0006 All first byte set to ‘0’
0x0007 Second byte is the Date & Time data
0x0008
0x0009 Bar Code Bar Code 1~4 bytes
0x000A
0x000B Bar Code Bar Code 5~6 bytes
0x000C Bar Code Bar Code 7~8 bytes
0x000D different BMS Company
Company Code (Lo) See “Company bits” Table below
0x000E different Batter PACK Company
(Hi) See “Company bits” Table below
0x000F Using Cap 5KW 3700WH /2.7KW 2000WH
‘Date & Time bits’ Table
Bit Index Content Comment
0~5 Second 0~59
6~11 Minute 0~59
12~16 Hour 0~23
17~21 Day 1~31
22~25 Month 1~12
26~31 Year 2000~2063
G

®
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‘Company bits’ Table

Bit Index Content Comment
0 00000000 : Darfon
00000001 : Peicheng
1
00000010 : H il/5KWh
2 00000011 Alpha
3 BMS company 00000100 ATL
4 00001000
5
0x000D 6
7
8 00000001: first generation
9 00000002: second generation
10
11
12 BMS Ver.
13
14
15
Bit Index Content Comment
0 000000000 : Darfon
1 000000001 : EVE
000000010 : il 5KWh
2 000000011 Alpha
3 PACK company 000000100 ATL
OX000E 4
5
6
7
8 000000001: first generation
9 000000002: second generation
10
11 PACK Ver
12
13
14
15

SRR

5 71 3% 13

®

S



Y4 1xSxxP_ESS_protocal_rev 23 20171128 fAS: V1.00
MR 27 47 4% 0x000D FJ BMS | 55 B ok #5111 75) 0x0014 HLTHI 1 P9 75
Status Query
Address Content Comment Unit
0x0010 Gauge IC current 10mA
0x0011 Lo
Date & Time (See Table below)
0x0012 Hi
(See Table below)
0x0013 Status First byte set to ‘0’
See Box information
0x0014 Error Error code
See Box information
0x0015 SOC First byte set to ‘0’ %
0~100
See Box information
0x0016 Voltage MR 10 mvV
See Box information
0x0017 Current LI 10 mA
See Current explain
0x0018 Temperature -127~127 C
0x0019 \Max. charge/discharge curreni | Charger/Discharger, mustusethis | |
value to limit charge/discharge
current.
0x001A Gauge RM FIREE 10mAh
0x001B Gauge FCC HE R & 10mAh
0x001C YW /FW “YW / FW” Table below
0x001D Delta Cell voltage \%
0x001E Cycle Count
0x001F RSVD For Master Box See Box Number information
0x0020 SOH Bit 0~ Bit6 SOH Counters
Bit7:SOH Flag
0x0021 CV Voltage (CV Voltage List) 10mVv
0x0022 Warning Bit 0~ Bit13: Warning code,
Bit 14~ Bit15: Battay type,
bx0023 |
bx0024 |
0x0025 | L
0x0026 | e
A 6 U3k 13

_— = | #t3E [M4]: Alpha Hiit: Max. charge

current, Charger, must use this value to

limit chargecurrent

- {w; [MS]: Alpha Hijth: 7RI

= {?ﬂ:ﬁ [M6]: Alpha Fiit: Hrsin
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0x0027 | oL e
0x0028 | L
0x0029 | L
0x002A | o
0x002B | o
oxo02C |
0x002D |
0x002e | ..
0x002F |
0x0030
Date & Time bits
Bit Index Content Comment
0~5 Second 0~59
6~11 Minute 0~59
12~16 Hour 0~23
17~-21 Day 1~-31
22~25 Month 1~12
26~31 Year 2000~2063
Status bits
Bit Index Content Comment
0 status 00 : soft_starting
01 : stand by
1 10 : charging
11 : discharging
2 Error bit flag 1: “Error” byte valid
0 : “Error” byte
Invalid
3 Cell balance PF status 0 : unbalance PF
1: balance
4 Sleep status 0 : disable
1:enable
5 Output Discharge status 0 : disable
1:enable
6 Output Charge status 0 : disable
1:enable
7/ Battery terminal status 0 : terminal
connected
1 : terminal open
8 Master box Operation Mode 00: B8 H1
9 01: 3Bk
10: JFBR A

SRR
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10 SP Status 00:none
01:stand b
11 stan _ y
10 : charging
11 : discharging

Note : Sleep status bit enable 5s later, Battery power off

Error code
Address Content Description Recovery Mechanism
(binary)
Bit 0 OCD(Over Current (Unloadingw) &&
Discharge ) protection (charging || DG_ON command)
Bit 1 SCD(Short Circuit (Unloading() ) &&
Discharge) protection (charging || DG_ON command)
Bit 2 OV (Over (Stop charging) &&
Voltage)protection (discharging)
Bit 3 UV (Under (Unloading@)) && (charging)
Voltage)protection
Bit 4 OTD(Over Temperature (Unloading@) && (temperature
Discharge) protection turn down to 60°C)
0x0014 Bit5 OTC (Over Temperature | (Stop charging) || (temperature
Charge)protection turn down to 50°C)
Bit 6 UTD (Under Temperature | (Unloading) && (temperature
Discharge)protection raise to -10°C)
Bit 7 UTC (Under Temperature | (Stop charging) || (temperature
Charge)protection raise to 0°C)
Bit 8 Soft start fail 0 : disable
1: enable
Bitd |  PermanentFault | 0:disaple | | e v v s s |
1: enable
Bit 10 Delta V Fail 0 : disable
1:enable
Bit 11 OCC(Over Current (Unloading(1)) && ( Discharging ||
Charge ) protection DG_ON command)
Bit12 | OT(MOSOver | MOS temperature | _ | #1t3% [M8]: Alpha sty  Temperature
Temperature ) protection | turn down to x'C (x 4 MOS #x =) W difference protection
Bit 13 OT(Environment Over Environment temperature
Temperature ) protection | turn down to x°C (x Jy¥F 3% i w5 i)
Bit 14 UT(Environment Under Environment temperature
Temperature ) protection | raise to x°C (x 355 i {%iR)

Note 1 : Before turning on discharging MOSFET, ESS must process “soft start” first to prevent ESS from inrush
current. If the load is still active when processing “soft start”, the “soft start” action will fail, and cannot turn on

®
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discharging MOSFET .

W AT IE T IR 5II0X0014 25 4725 HH Bit0-BitLOZ I[P 7%, HAth Huith 1 A Bit0-Bitld-2 Al [ P 7% .
See Current explain
Address Content Description Comment
0x0017 E 0x0000~0X7FFF R I IEH
0x8000~0XFFFF PRI A
YW / SN/FW
Address Content Description HE
(binary)
0x001C BYTEL T RA S i 1~9
BYTE2 BAFRA S JaH: 1~9
See Box Number information
Address Content Description Comment
(binary)
Bit0 0 BRI A 5 Box R4,
1 TR Box IRE,
Bit 1~ Bit 7 X T
Bit 8 X Battery 1D
Bit 9 X 000000: 2k A ;
0x001F Bit 10 X 000001:1#;
Bit 11 X 000010:24#;
Bit 12 X 000011:3#;
Bit 13 X 000100:4#;
000101:5#;
ooo1t0:6#; |
Bit 14 TR
Bit 15 X T
CV \Voltage List
Address | Battery Type | CV Voltage (V)
RRPAL L | 57.6V
0x0021 = Al it XX
ERMRAEE | xx
RIEAF P MR, PACK] R4S H bR CV LU EE .
Warning Code
Address Content (binary) State Description Recovery Mechanism
Bit 0 0 1EH# JECH B A T Ao
1 Bk R (BERRERAH = S0 HLt)
Bit 1 0 1E# 7o T A R
1 PR R T A W CRERRERAR/ = Jo HLit)
Bit 2 0 B T8 P B A T e o R o
1 SR uNE RS (BERREAR = o A
Bit 3 0 B 78 HLBR HL R R A
1 SRR R WA CBERRERA =T Rl

S

9 u 313

_ - 7| #t¥E [M9]: Alpha it BN 1D iR
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Bit4 0 1EH LR T R A o
1 LR
0x0022 Bit5 0 1E# FLURAG T 78 B I o
1 78 R LI A
Bitg | o | EW ] BEECTBOBRE S EE CC) |- | itk (M10]: Alpha i« FHEARIK
1 TR FL e T o Sy, — B IR ) A 4R e v
Bit 7 0 1EH# TRLE T T AR 578 R
1 GER ST C
Bit 8 0 EH T B AT 70 v e i 7 A
1 78 L U T
Bit9 0 EH TP e T 7 LI
1 78 HL AR 2 [§oD)
Bitod. [ o | | REMETFMOSHIRA B - o pna i+ e |
1 MOS i 4 ©
Bit 11 0 IEH R AR T3R8 el 7
1 B i i e
Bit 12 0 B TR E T IR AR o
1 PRI )
Bit 13 0 EH SIEET RGBT B 5%
1 RoCESNSEY (i | 9 (M12]: Alpha s 4L 305
Bit 14- Bit 15 00: WEEREREE b it
IR A 01: =JCHith
10: BRERAH HLh
11: 7%
REAF R, PACKS P4 H AR 24y .
Alpha Extended Error code
Address Content Description Recovery Mechanism
(binary)
Bit0 AR IR ADFF AR AA—
Bit 1 R IRAF AR AN — 3K
0x0024 Bit 2 WA SN 5
Bit 3 LMU 38(5 i (EHLEK)
Bit4 LMU 385 i CAFLE KD
Box FFIBERT B3RS 2 4 it Spec and Status Query {5 &
Address Content Comment Unit
0x0031 MCU Software version First byte (MCU FW Version)
Second byte (MCU FW sub Version)
0x0032 Gauge Version First byte (Gauge Version)
Second byte (Gauge sub Version)
0x0033 Gauge FR Version Gauge FR Version
(Lo)
0x0034 Gauge FR Version
(Hi)
A # 10 JTIE 13 0
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0x0035 Date & Time See ‘Date & Time bits” Table below
0x0036 All first byte set to ‘0’
0x0037 Second byte is the Date & Time data
0x0038
0x0039 Bar Code Bar Code 1~4 bytes
0x003A
0x003B Bar Code Bar Code 5~6 bytes
0x003C Bar Code Bar Code 7~8 bytes
0x003D different BMS Company
Company Code (Lo) See “Company bits” Table below
0x003E different Batter PACK Company
(Hi) See “Company bits” Table below
0x003F Using Cap 5KW 3700WH /2.7KW 2000WH
0x0040 Gauge IC current 10mA
0x0041 Lo
Date & Time (See Table below)
0x0042 Hi
(See Table below)
0x0043 Status First byte set to ‘0’
See Box information
0x0044 Error Error code
See Box information
0x0045 SOC First byte set to ‘0’ %
0~100
See Box information
0x0046 Voltage ME 10 mv
See Box information
0x0047 Current 2R 10 mA
0x0048 Temperature -127~127 C
0x0049 Max. charge/discharge Charger/Discharger, must use this value to 10 mA
current limit charge/discharge current.
0x004A Gauge RM FIRK & 10mAh
0x004B Gauge FCC BERE 10mAh
0x004C YW /FW “YW / FW” Table below
0x004D Delta Cell voltage \%
0x004E Cycle Count
0x004F RSVD For Master Box See Box Number information
0x0050 SOH Bit 0~ Bit6 SOH Counters
Bit7:SOH Flag
0x0051 CV Voltage (CV  Voltage List) 10mv
0x0052 Warning Bit 0~ Bit13: Warning code,
Bit 14~ Bit15: Battay type,
S #1113 )T
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ox0070 | Alpha BT | * ,,,,,,,,,,,, [ o st Apha i g 1D

WA DIRE

Cell Voltage Status

Address Content Comment Unit
0x0071 Cell 1 Voltage 1mv
0x0072 Cell 2 Voltage 1mvV
0x0073 Cell 3Voltage 1mvV
0x0074 Cell 4Voltage 1mVv
0x0075 Cell 5 Voltage 1mv
0x0076 Cell 6 Voltage 1mv
0x0077 Cell 7Voltage 1mvV
0x0078 Cell 8 Voltage 1mVv
0x0079 Cell 9 Voltage 1mVv
0x007A Cell 10 Voltage 1mv
0x007B Cell 11 Voltage 1mVv
0x007C Cell 12 Voltage 1mvV
0x007D Cell 13 Voltage 1mVv
0x007E Cell 14Voltage 1mv
0x007F Cell 15 Voltage 1mv
0x0080 Cell 16 Voltage 1mVv

Box FFERIS L35S 2 H et A e AR S

0x0081 Cell 1 Voltage 1mvVv
0x0082 Cell 2 Voltage 1mvV
0x0083 Cell 3Voltage 1mv
0x0084 Cell 4Voltage 1mv
0x0085 Cell 5 Voltage 1mvVv
0x0086 Cell 6 Voltage 1mvV
0x0087 Cell 7Voltage 1mv
0x0088 Cell 8 Voltage 1mVv
0x0089 Cell 9 Voltage 1mvVv
0x008A Cell 10 Voltage 1mvV

G 12 JUIE 13
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0x008B Cell 11 Voltage 1mv
0x008C Cell 12 Voltage 1mv
0x008D Cell 13 Voltage 1mv
0x008E Cell 14Voltage 1mvVv
0x008F Cell 15 Voltage 1mVv
0x0090 Cell 16 Voltage 1mvV

Box information

By i HH - 3E8
Slave | 01 ;2 Box Th/fe & A -6 E Rk stttk
Address
Error | JEFFIBAI Box NG5 2 B & L IRE S, DRI B H
Box Dy Z B4 I o i AR R g Ho e R ZEA il Ak i it B, ik 7E R B REHLAS
E, HEmsstEeenl
fFIEFEHE,

SOC (%) | dEFFIBAN Box 5N B WDy 5. & HLih SOC,
Box DZE BRI M 65 b _E AR A S ek SOC 18,
Box REEM IR & At 5 B3R F-# SOC {H.,

Voltage( | JAEFHFIEFN Box 2 NG M 5 & B HELFRAH
10mV) | Box #EAF G B T LR SRR e b H AR,

Current | Box A% 15 2H saith FRE 2 A

Else | dEFFIBAI Box SA R B MV G HIMER,
Content | Box TU#FMIFEE: 1D « HUAK Bk mIS(E S, JFBHER B Bl sk
Prruti s 6 2, JFRPrBC Bk AL B PIHIMLE 2.
Box REEMIFIER: 1) « WA Bk AR B, e/ b Bk 4l
ARG S,

FEAIZE (SP RNl —BOX—HIMA] 2 7] 56T RS485 {5 HITE)

G 13 9613



