CANBUS Protocol

of

High Voltage system

Change record

Date Version | Chapter Description Author
2016/7/19 1.00 First Version. AR EE N
2016/8/15 101 1. Add sleep wake up contrc)‘l/ij?,tlﬁiﬁ;ﬁﬂﬁ%‘@%%ﬂj}/ .
2. Add relay faulty check./ 12k B 2846 0] i s

2016/8/17 1.02 Add charge/discharge command./ i1 78 J8CHL #ir 4 ZIh
Add forced charge and balance charge flag bit /3 i ‘

2016/11/15 1.03 . ZH

2016/12/04 1.04 Add broadcast to get information of battery cell and | Z4FZEiM
module /34 n) &R B AR HUE S

2016/12/19 1.05 Add voltage, temperature value, alarm and protection eyt
of module /3 in FE It ABTHR L e S P A % 35 R 5 B
HERTER

2016/12/22 1.06 Add system equipment information/ iR G/ E | EE
S|
Add commando of relay force to break/ 4 /il14% H1 2% 5%
il e T i 2

2017/01/03 1.07 New composing for external PCS communication or | 4BE>%
internal  BMCU communication/ % C A, {5+
X 73xf 4k PSC i 7 5 N & BMCU FLHE S

2017/01/12 1.08 Add charge forbidden and discharge forbidden mark. | 48&%

DTy 1 )i 2 ER O
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2017/08/22 1.09 Add mark of connect multi-racks(pile) in parallel 72
B IAEAR S
2017/9/22 1.10 Add mark of connect multi-rack(pile) in parallel in all | Z£)f
broadcast frames
FA T ik i AR AR &
2017/11/08 1.1 Add mark of “other error”
38 e FoAth W b 7
2018/03/27 1.12 Delete mark of connect multi-racks(pile) in parallel, ey s
delete irrelevant internal communication command,
this protocol is for customer only.
Za AR E, EBRTCKAR S, B O S E A5 X
AT
2018/04/02 1.13 Add function of keep relay on even there is no ey 5
communication.
8l P 5 i A/ F8 A R T e
2018/06/12 114 | B 1.2 | RGFERAF B0 B s Al
Page8 | 1. WHRGHA(EE P “BEHRAEE” 1“8 f;
JRAAE R
2. RGFEXFEETHMWEEGERH - NFTHEHN 2
FHRR, JERA &R 265AH, A &K
65535AH
2018/09/25 1.15 Table 2 | M40 At 4 IR MR fir
2018/11/06 1.16 By 2 I
2019/04/11 1.17 B8 I AR A 0 SERE, B AL ALAE FH AR M 1D AAR, | AR
Tt 22 8 A P A vt 1D [m] 55
2019/05/30 1.18 1. FBE VAT SN bRAEMT ML, PRI R | AR
e ThRE S JE

2. JEiRMhEE 1 PG
BN 2 A TR S R AL
4. ) ERA
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CAN FZ6#it%: CANBUS frame format:

KH 29 MrARRFFIYT e Mg Ak, S 2kf&fmiE =y 500kbps.

The 29 bits identifier is used to transfer the extended frame format, and the bus
transmission rate is 500kbps.

{5 7720: Communication Mode:

AL SOE W EEE IR 2 5, Rt A e N A

After the host device sends the check or control command, the battery system
responds data.

Report Sending is LSB. K% ANKF7ERT

Catalog
1 BHITEL QUENY INSIIUCHON ..o e snnnens 4
1.1 BAR(E R Ensemble infOrMation.............c.c.ooucuecueieeicecieeeee et 4
1.2 RGHEEIEE system equipment information ..............c.ceeeveiecieiueieceeceeee e 8
2 FEHIHES CONtrol COMMENG .........coooveeeeeceeeeeee e s s ses s sanseens 10
2.1 PRIEMEL 5] Sleep / AWaKe COMMANG........c.ovveveeeeeeceeeeeieeseeeeesees s s sesesseessesss e sassssssenss s 10
2.2 FEHL L4 Charge/Discharge COMMANG............ovuvucueveeineeeeeeeees s eseeseesses s sssasssesaensenes 10

2.3 I B 1= # " 1E 4 Temporary masking “external communication error” command ... 11
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1 &#84  Query Instruction

1.1 ¥{k{= B Ensemble information

® [yl KkiEEHE: Host device sending data:

CAN ID: 0x4200 (/" #E&Mi) (this is Broadcast Frame)

ByteO |0 Ensemble Information & /41(5 5
Byte1 Reserve

Byte2 Reserve

Byte3 Reserve

Byted Reserve

Byte5 Reserve

Byte6 Reserve

Byte7 Reserve

o it EHE: The battery pile device responds the following data:

CAN ID: 0x4210+Addr (& Hitk Addr. = 1~F, &% 15 &% JFEGETE) (Equipment Address: Addr.
= 1~F, MAX 15 equipments can be parallel communicated.)

ByteO Fiyth2H &L FEL K Battery Pile Total Voltage | Resolution: 0.1V

Byte1 Offset: 0

Byte2 iyt 41 FE 77 Battery Pile Current Resolution: 0.1A

Byte3 Offset: -3000A

Byted | &= & & & second level BMS | Resolution: 0.1 °C

Byte5 Temperature Offset: -100 oC

Byte6 SOC Resolution: 1%, Offset: 0
Byte7 SOH Resolution: 1%, Offset: 0

CAN ID: 0x4220+Addr(i% &t Addr=1~F, ix % 15 & 1% % J-BE1{E ) (Equipment Address: Addr=1~F,
MAX 15 equipments can be parallel communicated.)

Byte0 | 75 # 1L HLJE Charge Cutoff Voltage Resolution: 0.1V
Byte1 Offset: 0

Byte2 | jitH# 1l H % Discharge Cutoff Voltage Resolution: 0.1V
Byte3 Offset: 0

Byte4 | & K7 HLHLE MAX Charge Current Resolution: 0.1A
Byte5 Offset: -3000A
Byte6 | H i H HLiL MAX Discharge Current Resolution: 0.1A
Byte7 Offset: -3000A
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CAN ID: 0x4230+Addr( % # Hikik Addr=1~F, 5% 15
MAX 15 equipments can be parallel communicated.)

& ¥4 I BB S ) (Equipment Address: Addr=1~F,

ByteO | frm KRBk Resolution: 0.001V
Byte1 MAX Single Battery Cell Voltage Offset: 0

Byte2 | fAKH AR & Resolution: 0.001V
Byte3 MIN Single Battery Cell Voltage Offset: 0

Byted | s AR HLI HL R S 5 Resolution: 1

Byte5 MAX Single Battery Cell Voltage Number | Offset: 0

Byte6 | SAKHA b AL K g 5 Resolution: 1

Byte7 MIN Single Battery Cell Voltage Number | Offset: O

CAN ID: 0x4240+Addr( % - Huli: Addr=1~F, 5 £ 15 & % % E#E (S ) (Equipment Address: Addr=1~F,

MAX 15 equipments can be parallel communicated.)

ByteO | ffm S 44 FEIb IR E Resolution: 0.1°C
Byte1 MAX Single Battery Cell Temperature Offset: -100
Byte2 | SAK L4 b IR L Resolution: 0.1 °C
Byte3 MIN Single Battery Cell Temperature Offset: -100
Byted | fx /= 54K B IR B 4% 5 MAX Single | Resolution: 1
Byte5 Battery Cell Temperature Number Offset: 0
Byte6 | i ik #. 44 b I F£ 4% 5 MIN Single | Resolution: 1
Byte7 Battery Cell Temperature Number Offset: 0
CAN ID: 0x4250+Addr( ¥ # itk Addr=1~F, ik % 15 & &4 3B {5 ) (Equipment Address: Addr=1~F,

MAX 15 equipments can be parallel communicated.)

Byte0 | Z:A4IRA Basic Status P Wt 2 — See Table 1 for details.
Byte1 JE3 JE ] Cycle Period

Byte2

Byte3 | i Error P Wt 2 — See Table 2 for details.
Byted | 5% Alarm V£ LI 22 = See Table 3 for details.
Byte5

Byte6 | fr4" Protection V£ ILF$22 VU See Table 4 for details.
Byte7

> Table 1: Basic Status

Bit7 Reverse

Bit6 Reverse

Bit5 Reverse

Bit4 0: Null; 1: ¥3k#7e/Balance charge request

Bit3 0: Null; 1: V&K% 75/Forced charge request

::3 0: Sleep, 1: Charge, 2: Discharge, 3: Idle, 4~7: Reserve
50 0: fRHR, 1: 7ML, 2: i, 3: fH&E, 4~7: (¥
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> Table 2: Fault

Bit7 Other error Akl (AR ILH Y e
Bit6 AR W bt s S R R 3 30
Bit5 RELAY_ERR/ 4k fi g5 kil #f% Relay Check Error
Bit4 RV_ERR/ i N\ ¥ # & Input transposition Error
Bit3 DCOV_ERR/ i \idt i #f#% Input Over Voltage Error
Bit2 IN_COMM_ERR/ i {5 #if# Internal Communication Error
Bit1 TMPR_ERR/ i &£ /2%45 (/% Temperature Sensor Error
Bit0 VOLT_ERR/ HEALE S f% Voltage Sensor Error
» Table 3: Alarm
Bit15 Reserve
Bit14 Reserve
Bit13 Reserve
Bit12 Reserve
Bit11 MHV: i 5% Module High Voltage Alarm
Bit10 | MLV: HLilBIHYILE %% Module Low Voltage Alarm
Bit9 DOCA: it jif Fiid 97t 75 % Discharge Over Current Alarm
Bit8 COCA: Hijth4H 7t it it 5% Charge Over Current Alarm
Bit7 DHT: i =il 5 2= Discharge Cell High Temperature Alarm
Bit6 DLT: i HL{C IR %5 % Discharge Cell Low Temperature Alarm
Bit5 CHT: 78 Hi &k 15 Charge Cell High Temperature Alarm
Bit4 CLT: 78 H LI %% Charge Cell Low Temperature Alarm
Bit3 PHV: Hiith4 75 FL 5 15 7% Charge system High Voltage Alarm
Bit2 PLV: i 2H i FLA & 2 % Discharge system Low Voltage Alarm
Bit1 BHV: Hiith 5§44 5 £ 75 % Single Cell High Voltage Alarm
Bit0 BLV: Hijth B4 75 % Single Cell Low Voltage Alarm

» Table 4: Protection

Bit15 Reserve

Bit14 Reverse

Bit13 Reverse

Bit12 Reverse

Bit11 MOV: Hijtb R K %4 Module Over Voltage Protect

Bit10 | MUV: Ml /K {&4" Module Under Voltage Protect

Bit9 DOC: izl il i i f&9" Discharge Over Current Protect
Bit8 COC: Hih#H e H L f*H Charge Over Current Protect

Bit7 DOT: i &R f#4" Discharge Cell Over Temperature Protect
Bit6 DUT: KR {#3" Discharge Cell Under Temperature Protect
Bit5 COT: 7 H =i’y Charge Cell Over Temperature Protect

Bit4 CUT: 7 H{EIE{#Y" Charge Cell Under Temperature Protect
Bit3 POV: HiithZH 78 B = JE 49" Charge system Over Voltage Protect
Bit2 PUV: L AR E £ Discharge system Under Voltage Protect
Bit1 BOV: Hiith¥ifk LRy Single Cell Over Voltage Protect
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BitO | BUV: Hiilb/A{K/E Ry Single Cell

Under Voltage Protect

CAN ID: 0x4260+Addr( & & Huti: Addr=1~F, iz % 15
MAX 15 equipments can be parallel communicated.)

B W& BB ) (Equipment Address: Addr=1~F,

ByteO | Module Max. Voltage #x = Hili Bt Hi & | Resolution:  0.001V

Byte1 Offset: 0

Byte2 | Module Min. Voltage f K Hitiis i/ | Resolution: 0.001V

Byte3 Offset: 0

Byte4 Module Max. Voltage Number Resolution: 1

Byte5 | fixfm FLIBBIHR AL K g 5 Offset: 0

Byte6 Module Min. Voltage Number Resolution: 1

Byte7 | Ak FLIBBIER ALK g5 Offset: 0
CAN ID: 0x4270+Addr( % #-Huli: Addr=1~F, 5 £ 15 & % % E#E (S ) (Equipment Address: Addr=1~F,
MAX 15 equipments can be parallel communicated.)

ByteO | Module Max. Temperature #: = Hiithiiik | Resolution: 0.1°C

Byte1 T Offset: -100

Byte2 | Module Min. Temperature #fikHifEEL | Resolution: 0.1°Ce

Byte3 | iR/E Offset: -100

Byte4 Module Max. Temperature Number Resolution: 1

Byte5 | i HLIM B HUR B g Offset: 0

Byte6 Module Min. Temperature Number Resolution: 1

Byte7 | A FEIMBLHE w5 Offset: 0
CAN ID: 0x4280+Addr( % - Huli: Addr=1~F, 5 £ 15 & % % E# (S ) (Equipment Address: Addr=1~F,
MAX 15 equipments can be parallel communicated.)

Byte0 | Charge forbidden mark 4% 11 78 Hid7 & OXAA HRL, HEMETRK

OxAA: effect; other value: NULL
Byte1 | Discharge forbidden mark 25 1Lt bR E | OXAA Bk, HEMETL
OxAA: effect; other value: NULL

Byte2 Reserve

Byte3 Reserve

Byte4 Reserve

Byte5 Reserve

Byte6 Reserve

Byte7 Reserve

CAN ID: 0x4290+Addr( & & Huli: Addr=1~F, iz % 15
MAX 15 equipments can be parallel communicated.)

G W& BB ) (Equipment Address: Addr=1~F,

ByteO | #fsd & 1 P WLt % 1. See Table 5 for details.
Byte1 Reserve
Byte2 Reserve
Byte3 Reserve
Byte4 Reserve
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Byte5 Reserve
Byte6 Reserve
Byte7 Reserve

> Table 5: tf&Ed fE 1

Bit7 Reserve
Bit6 Reserve
Bit5 Reserve

Bit4 LARTNEEST R
Bit3 VAR INE R oR: 34
Bit2 P A
Bit1 BMIC 7%

Bit0 ML IR

1.2 RGHE%&(5E system equipment information

® The host device sends the data: 7 b5 4% & 1% 5 :

CAN ID: 0x4200 (is broadcast frame) (g 3D
Byte0 |2 2 is system equipment information R4i%: %155
Byte1 Reserve
Byte2 Reserve
Byte3 Reserve
Byted Reserve
Byte5 Reserve

Byte6 Reserve

Byte7 Reserve

® Battery System Response Data:  Hi it ZH 15 £ 1 5 347 -

CAN ID: 0x7310+Addr (Equipment Address: Addr=1~F, MAX 15 equipments can be parallel
communicated.) (i&#&Hikk Addr=1~F, &% 15 & &% IFEEE)

Hardware Version: such as V2.1

Software Version: such as V1.2

ByteO Hardware Version 0: Null; 1: ver. A; 2: ver. B; Others: Reserve.
BRI FAS 0: X TARA; 2:BRRA ; HAh:FE
Byte1 reserve
Byte2 Hardware Version-V figi {4:iix A-V 0x02
Byte3 | Hardware Version-R fi#iff i 4<-R 0x01
Byte4 | Software Version-V X FRA-V (E A | 0x01
Major)
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Byte5 Software Version-V #{f-hiiA-V (-7hi | 0x02
K Minor)
Byte6 | Software Version-Jf & 3 A<
Byte7 Software Version J & T-hA
CAN ID: 0x7320+Addr (Equipment Address: Addr=1~F, MAX 15 equipments can be parallel
communicated.) (¥ &kt Addr=1~F, &% 15 & & HFEEEE)
ByteO Battery Module Qty.
Byte1 FEL v A
Byte2 Battery Module in series Qty.
FR I L T AR 2
Byte3 Cell Qty. in battery module
e v i A4
Byte4 Voltage Level Resolution: 1V
Byte5 | L& Offset: 0
Byte6 | AH number AH #{ Resolution: 1AH Offset: 0
Byte7
CAN ID: 0x7330+Addr (Equipment Address: Addr=1~F, MAX 15 equipments can be parallel

communicated.) (& ikt Addr=1~F, &% 15 & & HFEEEE)

Byte0 2T ‘P’
Byte1 I EZL S Y’
Byte2 I EZL S L
Byte3 I EZL S ‘O
Byte4 2L ‘N’
Byte5 | | 4K T
Byte6 | | 4K E
Byte7 | J F&HK ‘C
CAN ID: 0x7340+Addr (Equipment Address: Addr=1~F, MAX 15 equipments can be parallel

communicated.) (&% ikt Addr=1~F, &% 15 & &% IFBEE)

ByteO | | FiAFK ‘H
Byte1 I 0
Byte2 || Hi%Hk 0
Byte3 || Ri&HK 0
Byted | | Fi4HK 0
Byte5 | | %Rk 0
Byte6 | | i %Fk 0
Byte7 || Ri%Hk 0
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2 ¥#)#84 Control Command

2.1 IRHR MLz Sleep / Awake Command

AN HF)#% Broadcast not supported
AL % K IEEHE:  Host device send data:

CAN ID: 0x8200+Addr (i ik Addr=1~F, £ 15 & & & I B E )(Equipment Address: Addr=1~F,
MAX 15 equipments can be parallel communicated.)

ByteO | fRMR A fE T2 | 0x55: F% %% HE AKHRIR A Control device enter sleep status;
Sleep Awake Control | OxAA: il % %18 H R ARIRZ Control device quit sleep status;
Others: Null  FAth: JEik
Byte1 Reserve 0
Byte2 Reserve 0
Byte3 Reserve 0
Byte4 Reserve 0
Byte5 Reserve 0
Byte6 Reserve 0
Byte7 Reserve 0

HZL [R5 No response from battery.

2.2 FLHH T4 Charge/Discharge Command

AN HF)#% Broadcast not supported
AL % K IEEHE:  Host device send data:

CAN ID: 0x8210+Addr (¥4 Htik Addr=1~F, i £ 15 & 1% £ HBi#(E ) (Equipment Address: Addr=1~F,
MAX 15 equipments can be parallel communicated.)
ByteO 7t Hi# 4 Charge Command OxAA: effect; Others: Null (* Note 1)
Byte1 i HL iy 4 Discharge Command OxAA: effect; Others: Null (* Note 2)
Byte2 Reserve
Byte3 Reserve
Byte4 Reserve
Byte5 Reserve
Byte6 Reserve
Byte7 Reserve
FLZHJE[H . No response from battery.

*Note:
1. FWHMY: MHEBATFRIERPOIREN, 4BE33WTT, 2 EMS 5t PCS #fE X BT 78
HLT AT LA G A 4, HEHBS A T4k s . & b ORI, )75 Se i
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Charge Command: When the battery is in under-voltage protection, the relay is open. When
EMS or PCS is going to charge the battery, send this command, then the battery will close
the main relay. If the battery is in sleep status, wake up first then use this command.

2. JRHTS: HEMAL TR RGUIRESES, dkmasT, i EMS 5 PCS #i € ZE0 it HEAT
LI, AR AT A, IR A F kIS A I OARIR, SR,
Discharge Command: When the battery is in over-voltage protection, the relay is open.
When EMS or PCS is going to discharge the battery, send this command, then the battery
will close the main relay. If the battery is in sleep status, wake up first then use this
command.

((‘

HEEHE” 84 Temporary masking “external
communication error” command

CAN ID: 0x8240+Addr (i34l Addr=1~F, #x £ 15 & ¥ & JEBE(E )(Equipment Address: Addr=1~F,
MAX 15 equipments can be parallel communicated.)

ByteO BMS masking “external communication | OxAA: effect; Others: Null
error”

TR BRGNS R f5 4
Byte1 Reserve

Byte2 Reserve

Byte3 Reserve

Byte4 Reserve

Byte5 Reserve

Byte6 Reserve

oO|OojO|lO|O|O|O

Byte7 Reserve

Hiib4H[r %2 Response from battery:
CAN ID: 0x8250+Addr (¥4 il Addr=1~F, % 15 &i%&IFBLER)

ByteO | System condition able to act this | OXAA: £F &, 5L Bl $1T; OK, will act this
command or not commend immediately

RGREZEFFEIAT tam 2 511 Others: A~ # 4T Il 4; won't act this command
Byte1 Reserve
Byte2 Reserve
Byte3 Reserve
Byte4 Reserve
Byte5 Reserve
Byte6 Reserve
Byte7 Reserve

OoO|O|lO|lO|O|O|O

Danger: High Safety Risk from improper use
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B NESFHSERRGE™EZ XK.
Note:
After receive this command, BMS will estimate the condition and give reply.

IH

If meet the condition, in 5 minutes, BMS will ignore the “external communication fail” alarm, which
means relay will keep ON while no communication between BMS and EMS/PCS.

In this 5 minutes, if there is a protection alarm, BMS will cut off the relay as normal.

AR A KGRI, G R G RVFHATILAIE, R ENEERSC, HH R B 5 7
B “HNERIE AR ThRE. 7E 5 0PN, dERERIEORIF IS, H, 25 BN RAERIPE, REUHE
IEH AT IR DI RE -
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