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232 PYLONTECH

1. UiBH/Protocol info

/N o
Little endian.

SEFHFRUEDT, 2% 500kbps, *BMS &R AIBE: 1 5% 2s.
Standard Frame, 500kbps, *BMS data transmission cycle: lor2s

kI A BRAGFD S 5 . 0x305:  00-00-00—-00—-00—00-00-00

%, Kk,

JE3EH]: US2000, US3000, V2.4 ZHTRAEAFESRIL, W BMS EALEHR RIS IEIRZE 1710s A
o HEISHIERMAE EAL . anidiae g0 17 RRAS il (B b 220Kk, @SR E I a2 .

Optional: For US2000, US3000 version earlier than V2.4, if not sending 0x305, then BMS
data transmission cycle will between 1710 seconds. And will send info do not belongs to
this protocol. If inverter needs to be compatible with older version batteries by 1-2s,
then this command is suggested to use

A UGEH TIRAE: US. US-C. Force L. UP. LV-HUB % 24. 48V ;=T H . SR B A R A Xt
NG DLTEH IR BERAR SCRF A DR

This protocol is designed for US, US-C, Force-L, UP, LV-HUB etc., for further
information please contact us.

FELth PR DT SR BOEFE SR 1 pin P AT REXT CAN JEAS IR A S . VE LA Mt i 15,
The settings of dip switch or pin definition may influence the CAN communication
Please refer to user manual.

FERFIR U], MR 2 U3 A2 3 1) CAN i [ 283w HAFH A 120 Q

Unless otherwise noted, the inverter CAN resistance suggested to be 120Q

Cell 1 $HHEy, 1 serial of cell(s)

Module L ANy, 1 battery module. 24 or 48 or 51.2V

Group/pile | 1 #EHIHE, several battery module connect in parallel

Master 1 I TENL, E XS TF, master battery of 1 group, refer to manual
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132 PYLONTECH

2 i /Protocol

2.1 #HpifE/standard

BMS ¥3h FA%.
These frames will be sending by BMS automatically.

2.1.1 0x351/operation limit
Unit Suggestion
Byte 0 N A
Yo Charge voltage limit 0.1V 16 bits unsigned int Zﬁiﬁl_j:;&ﬁi. .
Byte 1 Lower than limit
Byte 2 . 16 bits signed int, | 24=0 i, fF1EFH,
Charge current limit 0. 1A - N
Byte 3 2 s complement Stop charge when current=0
Byte 4 Disch ¢ limit 0. 1A 16 bits signed int, | 24=0 i, {5 1LH,
Byte 5 scharge current Limt ) 2" s complement Stop discharge when current=0
Byte 6| . . . . . AMET ARG
Byte 7 Discharge voltage limit 0.1V 16 bits unsigned int Higher than limit
2.1.2 0x355/S0C and SOH
Unit Design
Byte 0 Average value of all modules (off-line slave battery
SOC 1% .
Byte 1 is also calculated)
Byte 2 SOM Lo Average value of all modules
Byte 3 ’ Minimum value (For Force L only)
Byted™ 7
2.1.3 0x356/analog quantity
Unit
Byte 0
yre Average module voltage 0.01V | 16 bits unsigned int
Byte 1
Byte 2 R
ye Total current 0. 1A 16 bits signed int, 2 s complement
Byte 3
Byte 4 . . . . -
Bvie 5 Average cell temperature | 0.1°C 16 bits signed int, 2 s complement
yte
Byte6™7
2.1.4 0x359/protect and alarm
*

BREFIRUCHISN, DRAITEE flag 05 0N BIBRFEN =1 G RIBBHUZ AR IR B . AR
BRA&AH 2 5 B BIERR .

Unless otherwise noted or required,

the protection and alarm flag: exist 1 module in

battery system has protection or alarm. The module able to recover from protection or alarm
by itself.
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132 PYLONTECH

K%K,

BREFIRUEIIAL, DR E Flag @GN SENE, FREE BUS 2RI,

Unless otherwise noted, when protection or alarm flag rise,

the current limit of battery system.

inverter is supposed to follow

Design Suggestion
Bit 0
Bit 1 | iXJE/Cell or module over voltage | * Aok
Bit 2 | RJE/Cell or module under voltage | * Kok
Byte 0 KEE TR HIKE Pay attention to
Need charge force charge flag.
Protect |Bit 3 | id¥&/Cell over temperature * *ok
(S
Bit 4 | /RiE/Cell under temperature * Kok
Bit5' 6
Bit 7 | AL /Discharge over current * ok
Bit 0 | FRHdJR/Charge over current * ok
Bit 1
Bit 2
Byte 1 - = N
Bit 3 | P& /System error * =1: {Z1E7EHH.
p TE . WfEHEA Stop
rotect .
it Need restart or charge/dlsg?que
trouble shooting. =0: A[EIZAT.
Recover.
Bit4"7
Bit 0
Byte 2 Bit 1 =% /Cell or module high voltage | * Kok
Bit 2 | f&JE/Cell or module low voltage * Kok
Alarm Bit 3 Ei/Cell high temperature * *k
HE, 6 |Bit 4 | fKiE/Cell low temperature * ok
RIPENE | Bit56
Bit 7 | fH KH A /Discharge high current | * ok
Bit 0 | FJ8HL KH IR /Charge high current * ok
Bitl 2
Bit 3 | MHLIRZ:, MAEFIZ AL/ AE PRI HRL B B |
Byte 3 Slave battery or slave group | FECHL. BiEMBEA | ZikAm . BHE B
communication off-line B, [ HE AT
Slave battery/pile | Try  charge the
Alarm communication off- | system, restart
HiE T line, because of low | the system or do
PRI capacity or error or | trouble shooting
lost communicate
connection.
Bit4™7
Module numbers: EHL HEI 2 After system turns
Byte 4 8 bits unsigned char Total battery numbers | on and  running

in system

normally, this is a
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fixed number.
Byte 5 “P”, 0x50
Byte 6 “N” , 0x4E
Byte 7

2.1.5 0x35C/BMS request

Design Suggestion:

Bit 0

Bit 1

Bit 2

Bit 3 | Full charge H FLb 7R L AR 100%
l=charge; O=normal Full charge battery system to 100%
SOC TR ELfE e HL s 75 B8y iy
SOC needs recalculation, cell needs

Byte 0 balance

Bit 4 | Force charge: [ Egt]) [High priority]

Bit 5 | l=charge; O=normal 25 Hth R 40 70 FE B B bRt =0,
RS KRRtk Charge the battery system until these
Triggered when capacity too low 2 flags = 0

Bit 6 | Discharge enable [ &4 2t]) [High priority]
l=enable; O=stop Inverter shall follow

Bit 7 | Charge enable
l=enable; 0O=stop

2.1.6 0x35E/brand

‘Byte0N4 ‘Brand

| “PYLON”

ASCIT
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2.2 ¥il]/Control

WRARE, BAERIERMN.

Inverter that don t need please ignore [chapter 2.2] and do NOT send or response.

2.2.1 0x4800/turn off

HIILRE AR EEE . FHREES MR, FE: ERERCHERER DB T
&5, HMBHEIE, oI,

BMS have no response message. After master battery received will turn off all batteries
in this group. Note: this operation request: no wakeup signal on, no DC voltage, no parallel
pile connection.

2.2.2 0x1001/heartbeat signal

IR E ARG EE .. EMEE T 1D, WA FHE R /DR 8P A& R, 50 Hh 2SS,

BMS have no response message. After master battery turn on, if battery received this
CAN 1D, the heart— beat function is ON. In 5 minutes, if battery does not receive the ID,
the master battery will turn off all batteries

2.2.3 0x0020, 0x0060/protocol change

VB, BMS ¥ B3I 0
After received these ID, the protocol send by BMS will change

2.3 Ef]/customized flags

FHE A SCREA AT 4 HEWIRBEROR SCRF AR

Implemented on latest version, please contact us for further information.

0x350
Design Suggestion:
Bit0™5
. Exist 1 module charge MOSFAIL Stop charge and discharge
Byte 0 Bit 6 .
O=normal; l=error Trouble shooting
. Exist 1 module discharge MOSFAIL
Bit 7
O=normal; l=error
Bit0"5
Bit 6 O=normal; 1= trigger Customized
Bvte 1 Module SOC max—SOC min=25
v float charge request {REF A HUIRAS
Bit 7 O=normal, 1=trigger Keep charge the system

Trigger: Vmax =3.63v and SOC <100
Release: Vmax-Vmin<<40mv and SOC = 100
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232 PYLONTECH

24 MWANRGEE /extend system level

R 58 FRA SRR A i

Lo WHIRAERARSCHF A B

Implemented on latest version, please contact us for further information.

BMS E3)) FA%.

These frames will be sending by BMS automatically.

0xFF--FF: ALY RAM L. Do not support this command.

2.4.1 0x35A
In this message, each warning and alarm is implemented to consist of two bits

Bit N Bit N+1 | Design:

0 0 Reserved

1 0 fil’% Alarm/warning active

0 1 i #: Alarm/warning inactive (status = OK)

1 1 Reserved

Definition
Bit0~1 | General Alarm: Function reserved (bit0O: 0 bitl: 1)

Byte

Bit2"3 | Battery high voltage protect =0x359 byte 0 bit 1: Over voltage
Bit4"5 | Battery low voltage protect =0x359 byte 0 bit 2: Under voltage
Bit6" 7 | Battery high temperature protect | =0x359 byte O bit 3: Over temperature
Bit0"1 | Battery low temperature protect =0x359 byte 0 bit 4: Under temperature
Byte 1| Bitg™g | battery high temperature charge | p 5o Locerved (bit2: 0 bit3: 1)
protect
Bit4™5 Battery low temperature charge Function reserved (bit4: 0 bith: 1)
protect
Bit6" 7 | Battery high current protect =0x359 byte 0 bit 7:discharge over current
Bit0"1 | Battery high charge current alarm | =0x359 byte 1 bit 0:charge current
Bit2"3 | Contactor error A U RS MOSFET B HL 2R
Exist=1 module with: MOSFAIL, relay error
Byte N . A R A R R
Bitd'5 | Short circuit protect Exist=1 module with short circuit
B AMEREINGE R . BEARET IR, AR R
Bit6~7 | BMS protect or error VR BRI BRSE . .
Reversed connection, input overvoltage,
hardware failure, sensor error, BMS error
Bit0"1 | Cell imbalance protect Function reserved (bit0: 0 bitl: 1)
Byte =
Bit2 3 | Reserved
Bit4"5 | Reserved
Bit6" 7 | Reserved
Zz;e Reserved
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2.4.2 0x372/module status

Design
Byte 0 | Number.
T IE R BT W BB % & Number of batteries running
Bvte 1 normally
’ 78R IR A 0 IZELR & 5L
They are batteries that allowed charge and discharge
Byte 2 | Number
HA f —H—j: NASI=R
Byte 3 | -0 RHIBIEE | | EBERGREEI |16 bits
Number of modules under charge protection or limit=0 ) .
Will change based | unsigned
Byte 4 | Number on system status int
Brte 5 E oy GENTNY 2T s '
v Number of modules under discharge protection or limit=0
Byte 6 | Number
GIEEEESAINY T Ro T s
Bvte 7 Number of modules that communication offline
VRO U S S P L. After 0x359, byte 3 bit 3, this
number will be sent.
2.4.3 0x373/max—min analog quantity
Unit Design
Byte 0 | BLGHL K 0.001V | 16 bits unsigned int
Byte 1 | Minimum cell voltage
Byte 2 | fm L . . .
Byte 3 | Maximum cell voltage 0.001V 16 bits unsigned int
=) > #:“E
Byte 4 E?1$EﬁlJﬁmE§ 1 Kelvin | 16 bits unsigned int
Byte 5 | Minimum cell temperature .
EpSva—— Kel = ° C /1000 + 273
Byte 6 | f i il i . . . .
. 1 Kelvin | 16 bits unsigned int
Byte 7 | Maximum cell temperature
2.4.4 0x374°377/address of module in 0x373
NOTE:

if more than 1 module has same value at same time, the smallest

address will be sent.

e.g.:

0x374 | Minimum cell voltage address
0x375 | Maximum cell voltage address
0x376 | Minimum cell temperature address
0x377 | Maximum cell temperature address

01 03 00 00 00 00 00 00:
Group 1%, the 3" battery
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2.4.5 0x379/total capacity

Unit Design
Byte O
Byte 1 | MR E AR 32 bits unsigned int This is the total installed capacity
Byte 2 | Total capacity e.g.: 50+50+74+100 = 274Ah
Byte 3

2.4.6 May use in future

Under develop.

0x35F, battery model, firmware version
0x378, energy in/out

0x380, 381 etc, SN

25 MAMEHYE E /extend module level

R E A SCREAS AT 2 o HEHIRBEFOR SCHF A B

Implemented on latest version, please contact us for further information.

ABHER ARG RIE, THEREGRIABSHEANE
Ask command to get feedback from BMS

For debug, trouble shooting, after sale service

IR o

Extended frame.

HEXPEOT FF 5462, RKHH A=A R4 . For defined byte. FF: not support.
TENEMNT 00 547, For undefined byte: 00: undefined

BV R 28 KIE—IK;

Sending interval shall =2 seconds
Inverter send Command: 0x4000000: 00-00-00-00-00-00-00-00
N = the address in one group, master battery = 1

M= group number. First group = 1
e.g.: Single module: n=1, m=1
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Response of BMS:

Unit

Byte 0 S E AN ENEEN S . . .
Byte 1 Min cell voltage of this module 0.001V | 16 bits unsigned int
Byte 2 B 1 EALIES s

0x4000001 + [— i L L 0.001V | 16 bits unsigned int
Byte 3 Max cell voltage

N % 0x100 + Bvie 4 i

M % 0x10000 |— I 0.1A | 16 bits signed int
Byte 5 Current
Byte 6 B . . .
Byte 7 Module voltage 0.01V 16 bits unsigned int
Byte 0 3¢ e HLO I . . . .
Byte 1 Vax cell temp 0.1C 16 bits signed int
Byte 2 & e,

0x4000002 + yre E?1&Eﬁl4ﬁm55 0.1°C | 16 bits signed int

N % 0x100 + Byte 3 Min cell temp

X :

M % 0x10000 |byte 4 | Mos /L 0.1°C | 16 bits signed int
Byte 5 | MOSFET Temp ‘ &
Byte 6 Bms 5. . } ) )
Byte 7 BMS temp 0.1C 16 bits signed int
Byte 0O
Byte 1
Byte 2

0x4000003 + BytZ 1 soc 1%

N % 0x100 + Byt .

M % 0x10000 =% SOH 1%
Byte 5
Byte 6 BE R & AR
Byte 7 Nominal capacity of this module
Byte 0 AERERH .
Byte 1 Status of this module Table: [status]
Byte 2 & flag 1%/

0x4000004 + [—o A8 flag i Table: [flag]
Byte 3 Flag of this module

N * 0x100 + Bvte 4

yte

M * 0x10000 R
Byte AR AR 32 bits unsigned int
Byte 6 Error code of this module &
Byte 7

[status]

Bit 15 | Reserved Bit 7 | Refer to error code

Bit 14 | Lock, forbidden charge or discharge Bit 6 | Reserved

Bit 13 | Discharge over current, short circuit | Bit 5 | Discharge high current

Bit 12 | Charge over current Bit 4 | Charge high current

Bit 11 | Cell under temperature Bit 3 | Cell high temperature

Bit 10 | Cell over temperature Bit 2 | Cell low temperature

Bit 9 | Cell or module under voltage Bit 1 | Cell or module high voltage

Bit 8 | Cell or module over voltage Bit 0 | Cell or module low voltage
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[flag]
Bit 15 | This module is communication offline. | Bit 7
Bit 14 | Charge MOS status Bit 6
Bit 13 | Discharge MOS status Bit 5
Bit 12 Bit 4
Bit 11 Bit 3 | Reserved—cell voltage difference
Bit 10 Bit 2 | Reserved— balance charge
Bit 9 Bit 1 | Reserved— full charge
Bit 8 Bit 0 | Reserved— force charge

Inverter send Command: 0x5000000:

Response of BMS:

00-00-00-00-00-00-00-00

0x5000001 + N * 0x100 + M * 0x10000 | SN1°8 Acsii
0x5000002 + N * 0x100 + M * 0x10000 | SN9~16 Acsii
0x5000003 + N * 0x100 + M * 0x10000 | SN17" 24—reserved Acsii
0x5000004 + N * 0x100 + M * 0x10000 | SN24" 32—reserved Acsii
Byte 0
Bvio 1 Byte0:0x01
y Master battery firmware version | Bytel:0x04
Byte 2 14
0x5000005 + N * 0x100 + | Byte 3 '
M * 0x10000 Byte 4
. . Byte4:0x38
Byte 5 Master battery firmware version
. Byteb:0x03
Byte 6 2(internal 1ID) ”
=56.3
Byte 7
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2.6 Jt+Z/upgrade

R A SC AR M A . FEHIRAERI AR LREA 5L

Implemented on latest version, please contact us for further information.
TR, THERZIRIF K dr 2.

The command shall send by order.

Firmware: .bin file

I3 R [ R IDURE AR ] 5 RN A -

Block: divide firmware file into many packages in order, each one is one block.

2.6.1 command 1: [E4 K/ / size of firmware

Command Content Bytes

0x4610 FE4KAN / size of firmware 4

Response of BMS: 0x4620

Item Content
diti 1 0xAl: size OK
Condition 1 2 SRR BN / the max size of block
Condition 2 1 0x01: [EAFK/NER / size error

2.6.2 command 2: fEHi##E / transfer data

send these 3 commands one by one and wait for response, until all data block finish.

BRI 3 26464, ELRHCE IE# % f g

Command Content Bytes
75 / block number

0x4630 M 1TIF8E / starts from No. 1 2

0x4650 SEEYE / block data 128
434, CRC/ CRC of 0x4650

0x4670 CRC16 modbus x16+x15+x2+1 2

Response of BMS of these 3 commands: 0x4680

Content
Condition 1 0xA2: all OK
Condition 2 0x02: 43 CRC AULAE/ CRC of block unmatched
Condition 3 0x03: ZrEF54Hi% / block number error
Condition 4 0x04: EFIES NEIR / block data write in error
Condition 5 0x05: EEHE /MR / block data size error
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2.6.3 commend 3: IG[EFHF / CRC of firmware

Command Content Bytes
0x4690 [E %) CRC / CRC of firmware 2
CRC16 modbus x16+x15+x2+1

Response of BMS: 0x46A0

Content
Condition 1 0xA3: all OK
Condition 2 0x06: CRC #IE5E N£5i% / CRC data write in error
Condition 3 0x07: MR K/ / firmware size error
Condition 4 0x08: [Hff CRC AULHEE / CRC of firmware unmatched

2.6.4 commend 4: HJFH ¥ / restart to upgrade

Command: 0x46B0
Response of BMS: 0x46C0

Content
Condition 1 0x0A: #k[E1:/transfer firmware to lower level module
Condition 2 0x0B: F+2 / upgrade
Condition 3 0x09: EAEE / unvalued firmware

2.6.5 commend 5: IREUIRAS / check upgrade process

Command: 0x46D0
Response of BMS: 0x46E0

Content
Condition 1 0x0C: #%&™ / transferring
Condition 2 0x0D: MALFFZ / lower level module upgrading
Condition 3 0xOE: ¥ K4i% / transfer error
Condition 4 0xOF: JFZ%kI / upgrade error
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