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{8 2 Product Information
ERER
Customer Name
ERES
Customer Model
ZPRS
Customer Part
Number
FRES _ _ _
Product Model VKPGA-16S150A-LC10A-YO0
Hﬁ%t V1.6.1
Version
Sh 2025-07-03
Date
Fs B S HE
S/N Name Model Qty.
16S150A — R IHR (VKD
1 CAN F#l VKPGA-168150A-LC10A-YO (BHB196) 1pc.
Split protection board
2.54MM [B)EE Z23k XP HOUSing 26AWG F—:3ki245
. K E 3MM k1< 50cm (XC070)
S5 F 4 . 5 3 £ S0cm |
FrosE s 2 Weak current switch wire Single end with a spacing of 2.54MM, XPHOUSing | 1pc.
! . 26AWG, the other end is tinned with a length of
Product List 3MM, and the wire length is 50cm (XC070)
T FE L% BERSHLIRED M6 S5 F3F 3.5 BERILE
(F7ER) B IEREEZ (B+) & FREKE 30cm (XC102)
(Standard 3 BEImT power connecting cable (B+) is equipped with an 1oc
. . Power connecting wire M6 terminal ring at the battery end, a 3.5mm pe:
Configuration) :
Banana Terminal gold-plated banana female connector, and a
standard length of 30cm(XC102)
mERE% mE R OKER) FREICE 65cm (XC001)
4 Temperature Temperature acquisition wire (in the shape of a 1pc.
acquisition wire water drop) with standard length of 65cm (XC001)
A E SR &4 BCO™8 LR SR &2 0-8 FREIKE 850m (XC002)
5 Voltage acquisition Voltage acquisition wire 0-8 with 1pc.
wire BCO~8 standard length of 85cm (XC002)
F R SREEZ BCO ™16 BEREL 9-16 #REIKE 85cm (XC003)
6 Voltage acquisition Voltage acquisition wire 9-16 with 1pc.
wire BC9~16 standard length of 85cm (XC003)
[B] 5 VKING BMS Z A\ Customer Confirmation
#lE WE
Prepared by Reviewed by
%3 % :3
Approved by Approved by
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F;%Ij]ﬁ‘éﬁﬂﬁﬁ Product Function Configuration Table
= P
F 5 IigE YR D o - . T
s/N Function TE M iR Definition Description #7E Remarks Custorner
Selection
1 FiE HIEIER>1 AF
Storage Data recording > 10,000 pieces
FEEPRR 10A (EX: ER>80A FRB) BRIANIERE
2 Charging current | 10A (Definition: Activated when current >80A);
limiting default disabled
RIFRIP
3 Revers.e #RHC Standard configuration
connection
protection
. FREL GREZMMED AAXEFBITERESR)
SSEFF K . . . .
Standard configuration (Wire and interface are
4 Weak current . . )
. provided, and the switch is configured by the
switch
customer)
IS _
5 BEIS 2R #REC Standard configuration
Buzzer
g 6 NLED AT (GEX: 14~ ALM; 1 /N RUN; 4 4 SOC
Bl 4 LED kT &R
g LED light 6 LED lights (Definition: 1 ALM; 1 RUN; 4 SOC
(1Y . .
o indicators)
(1] /N i —IVAR Z 4 o
8 7 1 reset button (Definition: Long press for 4S to reset
& Reset button
5 the BMS)
(1 Ry
RTC B8] — , .
E 8 RTC time FREC Standard configuration
i USB TYPE B750 (EX: EATHUEORE AR
USB i&ifl 0D
9 USB USB TYPE B square port (Definition: Upper
communication | computer interface and software upgrade
interface)
PRl GEX: #EE=5@mO)
10 RS485 Standard configuration (Definition: Inverter
communication port)
PRl GEX: #EE=5@mO)
11 CAN-1 Standard configuration (Definition: Inverter
communication port)
L GEX: EBMEaHNa)
12 CAN-2 Standard configuration (Definition: Battery pack
parallel port)
7 IhaE
13 Pre-charging FREC Standard configuration
function
MeEEIhEE - ooy e ) .
14 \%E%ej—]uﬁb FRBC (B X : SEH FEEE MRS ) Standard configuration
functiorF: (Definition: Achieve charging wake-up)
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. SRR =~ LCD BRE
Display screen | 3-inch LCD display screen
Wi (BEX: FHES 1 EF, SEFRPNEAE;
g | TEG2EF, ERESEIL)
2 o Dual ways (Definition: Dry contact 1 is normally
Dry contact . .
open and closes during fault protection; dry contact
2 is normally open and closes for low battery alarm)
HFR RN . TEHIIE
g S FF 8715 RRITEME .
2 Support low ] ) Customized hardware
s 3 ) Support battery packs with 8 to 15-series battery
) series battery and software are
7 cells
) cells required
£ mHIhEe R MR O, 5 S KA T RSB Customized
o
‘g’ 4 Heating Provide an interface for the battery-powered hardware and software
:, function heating film and control the on and off are required
= A MEEIED, SRR
& Provide an interface for the battery-powered
i) 5 Secondary . ) hardware and software
. relay to achieve the secondary protection ]
protection . are required
function
WIF i R WIFI IBEFI = F & ThEE T EHIEREH Customized
6 Provide WIFI function and cloud platform hardware and software
WIFI module )
function are required
PEHETIRR | B#RTHieE, BEExTaXNniZienE T REHI A Customized
7 Anti-theft Anti-theft function, and achieve remote reminder | hardware and software
module in cooperation with the cloud platform are required

EPFIEER Customer's new requirements:

EPFPZFHIA Customer's signature:
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—. &4t Introduction

PEE SRR MEBRFEITLN ZNA, MHEBEERGHREL TEME. SUEERSHNTEEE
Ko AFEmETIIEINRE/EEBEMIITH BUS, RASEMKREIT, ¥RE. B, BEZFMEER
F—i&, A ZNBAEZEAEIN.

With the wide application of lithium iron phosphate batteries in the communication industry,
requirements for high performance, high reliability, and high cost-effectiveness are put forward for the battery
management system. This product is a BMS specially designed for household/backup batteries. It adopts an
integrated design, integrating functions such as acquisition, management, and communication, and can be

widely applied indoors and outdoors.

—. ThEE4H¥ Functional Characteristics

> SRR AR > ANEE AR

> Highly integrated analog front-end > Adjustable overcurrent protection

> PRE IR > BBRZMINEREMREES X

> Isolated power supply circuit > Multiple hibernation/wake-up modes

> &RREOIC > RIhEE

> Integrated serial port IC > Low power consumption

> SHEERE (<10mv) > RS485/CAN JB1E

> High voltage accuracy (£10mV) » RS485/CAN communication

> SEREE (<Q2%@FS) > SBYERE

> High current accuracy (£2%@FS) > Configurable parameters

> ARREHURERM (<2°C) > BuERRIFRETEIERNE (FAED <2

> 4-way temperature detection (<2°C) > Data refresh interval (cycle) < 2 seconds

> soc fHEINREE > LED KZSHRINEE

» SOC estimation function > LED status indication function

> SOH A& Ihe > BBFRBHEINEE

> SOH estimation function > Charging equalization function

> SEIRIRIATHEE > SOC 1EE(S%@50%BEETEL L)

> Short-circuit protection function > SOC accuracy (£5%@50% capacity range)

> HNEIEES, BIENAIAEHERE ML > OTA AIIEE EHLIE 15 E Ut FHR ML
> Data passthrough for parallel operation: The > OTA (Over-The-Air): The host supports batch

upgrading of slave units or targeted upgrading by
specified addresses.

=. ILhfE~EHERE Functional Schematic Block Diagram

host can access any slave unit.

B/F+ O I T O B/p+
I
cell-1e Ear Tenp = BMS
o Cell Tenp = Pover Modde Flash EEPzom B -
-Ch 1k Mos T, L . - - =
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eeeeeeeeeee
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PO, 3 IEER Environmental Requirements

IGH Item ¥ Parameter B Unit
T1EBE Operating temperature —20~75 C
fE7F/RE Storage temperature —20~75 C
TAERE Operating humidity <85 %RH
%77 R Storage humidity <95 %RH
IBEEZ Temperature measurement -40~125 C
AEKIEF Atmospheric pressure 70~106 kPa

F<4-1 IFEE K Table 4-1 Environmental Requirements

5. BS54 Electrical Characteristics

5.1. EAXSH¥IZE Basic Parameter Settings
FE: UTSHEBESHRERN, R 25 CINERE TR . BMS XK BB ENETER 0~5V, SHEENEGETEE
0~60V, FEMELIRFAIAREBIIT 75°C
Note: The following parameters are tested at an ambient temperature of 25°C, unless otherwise specified. The voltage
measurement range of a single cell by the BMS is 0-5V, and the total voltage measurement range is 0-60V. The temperature rise during
charging and discharging should not exceed 75°C.

g HIRIASE | REAUR
= —
I F&¥rITH Index Items Factory Default | Whether | &3 Remarks
Parameters Adjustable
T N
BRI FEARIP . RAAASREE 3550£10mV Al
Single cell overcharge alarm voltage Yes
Single cell B AR R 23650mV g
overcharge Single cell overcharge protection voltage Yes
orotection BT FARIPRERT L000mS iR
Single cell overcharge protection delay Yes
(R [y, LU SRR E g
RS Single cell overcharge protection 3450£10mV Yes
. release voltage
Single cell g
overvoltage R EfERCapacity release SOC<96% Yes
rotection . .
P . MR > 1A
release T ER fiZFRDischarge release ) )
Discharging current >1A
T RUESEER £ A
Singl ||$17$J;’Wr::l o EﬁlE | 2700£10mV —Y”Q
BT RURIE ingle ce over: |‘sc arge alarm voltage es
) BT RURIFERE .
Single cell . . . G}
) Single cell over-discharge protection 2600+10mV
over-discharge Yes
rotection voltage
P B R RIFIERTSingle cel TR
. . 2000mS
2 over-discharge protection delay Yes
Iy N A : M4ED n
B HRE BT MR RRRREE T8
oA Single cell over-discharge protection 2800+10mV
fiRFRSingle cell Yes
over-discharge release voltage
pmtecﬂof BAFRBAHE
release BIcHAER Release when charging Activated when the charger is
connected
BRI FEHEEAEE Overall overcharge 56.00V i
BRI FERIF alarm voltage ' Yes
Overall BRI FE{RIFEBE Overall overcharge 57.60V %
overcharge protection voltage ] Yes
3 protection BRI FEARIFIERT Overall overcharge A%
. 1000mS
protection delay Yes
RYIE R EERRARERAR 09
http://www. vkingner. com/ Tel: 0755-23720736
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BT ER BT FERIPRRBREE Overall 54.40V Al
A2 overcharge protection release voltage ) Yes
oo 4T . o S
Overall REREMR Capacity release SOC<96% A%
overvoltage e
gt > 1A
i ; #R&Discharge release o
protection HFR RRFRDI 8 Discharging current >1A
release
BRI EZBE Overall 44, 00V Tl
BRI HIRTF over—discharge alarm voltage ) Yes
Overal | IL,sWL_ﬁi'f%:}:FEEEOVGFal | 42 40V Eﬁﬁ
over—dischar over—discharge protection voltage ’ Yes
ge protection BT AURIFIERT Overal | 2000mS A%
4 over—discharge protection delay Yes
BT AR BT RURIPHEFREE Overal | T
fiBf&O0veral | over—discharge protection release 45. 60V Ves
over—dischar voltage
e protection SAEGE Activated
gep BRHERHEIERe |ease when charging ?ﬁ)\%@%jgﬁlﬁ_ ctivate
release when the charger is connected
FEE TR EEHE R Charging 155 A+1A %
FEH TR overcurrent alarm current B Yes FELEI 10 X, B
L
e | FADERSRE Guive | s | TE | wawns, s
. N R RERR
protection FEEITIRIRIPEERT Charging Al FRERRERS
2000ms it
5 overcurrent protection delay Yes ftoccurs
FEE R < 150A5min BTN continuously for 10
FERILFERIF HIES A:tI;maticaIIy releas:/vhen '
&Ch SRR Automatically release - times, the state will be
RFCharging SR v the charging current is <150A for 5
overcurrent minute locked and will not be
protection , A FUEEEE R > 1A automatically released
release TRER f#F&Discharge release . .
Discharging current >1A
B RIS E R Leeain B
Discharging overcurrent 1 alarm current B Yes
1 B 55 1R P E 2 .
MEE,LI)IL 1% .MEEJ_.UM. 17%*):'%/”1. EI'LQ HEEHIL 3 K, B
#FDischarging Discharging overcurrent 1 165+1A Yes
overcurrent 1 protection current EiZRE, TEAD
protection PR R 1R P BT g FRFRIf it occurs
Discharging overcurrent 1 1000mS )
6 Yes continuously for 3
protection delay
R 1 L EE < 150A 5min [SE times, the state will be|

. MR 2
RIFAERR

B &hf#k&Automatically release

2 - ZR% Automatically release when locked and will not be
1%*):%'% B iR Automatically release ﬁ#l‘%. ) yree
Discharging the discharging current is < 150A for automatically released
overcurrent 1 5 minutes
protection . i FEEER >1A
RCh |
release JeRRER Charging release Charging current > 1A
e R21R FRER TR 2{RIPELR Discharging 175A A%
Eia overcurrent 2 protection current Yes WL 3 R
Dischargin R “ps R . . >
ging TR TR 24RIPIERT Discharging Al PEZRE, TH
overcurrent 2 . 1000mS
) overcurrent 2 protection delay Yes BENfEkR
protection )
If it occurs

continuously for 3
times, the state will be

Dischargin N

enareine - . FEER >1A locked and will not be

overcurrent 2 FEEE fi#B&Charging release . )
. Charging current > 1A automatically released

protection

release

o RIERSP L TR EEER, LAXNER
Reverse Cannot be automatically released,

AIIERF R ARARAR
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connection and the device must be shut
protection down and restarted
FEERRIFINRE Tves EEHI 5 0% B
Short-circuit protection function EIZRES, THEE
FEREIRIF P&If it occurs
9 Short-cir.cuit S PR RS lmir’.irﬁ‘ ] %E%{%*Fﬁgﬁ'% c.ontinuously for 5.
protection . . Short-circuit protection will be times, the state will be
Short-circuit protection release . )
released after 1 minute locked and will not be
automatically released
MOS =iREENRE MOS high 90°C ai%
MOS =iR{R$P temperature alarm temperature Yes
0 MOS high MOS FIR{RIFIRAE MOS high 5C g
temperature temperature protection temperature Yes
protection NOS {RIFRERZIEE soC g
MOS protection release temperature Yes
.ﬁ@ﬁﬁ%%ﬁﬁ a T
Charging low temperature alarm 0C Yes
temperature
FEKRRIFRE .
) ) . G155
Charging low temperature protection -10C Yes
temperature
FHEIKRRIPERRE .
) ) . A%
Charging low temperature protection 5C Yes
release temperature
RESEEEERE Charging high 55°C A%
temperature alarm temperature Yes
FEESIRRIVEE Charging high 65 g
temperature protection temperature Yes
FEESRRIPEERRBE Charging high .
. . Gl
temperature protection release 50C Yes
R E R temperature
Cell WEIKESZRE Discharging low _oC g
temperature temperature alarm temperature Yes
" protection MEERIBIRIFIEE Discharging low 0 A%
temperature protection temperature Yes
HEBERRRIPEEIREE Discharging -
) . CIps
low temperature protection release 5C Yes
temperature
HESREZRE Discharging high 50°C A%
temperature alarm temperature Yes
MEERARIFRE Discharging high 65°C A&
temperature protection temperature Yes
R EIRRIFEEFRIEE Discharging .
) ) . A%
high temperature protection release 50C Yes
temperature
IMEIRREEIRE Ambient low _10°C g
temperature alarm temperature Yes
IMEIRIRRIFURE Ambient low _a0'C g
MBI EEEE temperature protection temperature Yes
12 Ambient IMERIBRIPEEFRIEE Ambient low T
temperature temperature protection release -10°C Yes
alarm temperature
MESIREZRE Ambient high 60°C g
temperature alarm temperature Yes
FESRIRINEE Ambient high 70°C g

AN e R ARARAR
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temperature protection temperature Yes
HEERRIPRRERE T
Ambient high temperature protection 50°C Yes
release temperature
T1ERT EFEEBER
SEFEEIR Self-consumption current during <15mA
13 Consumption operation
current RIIFER IR <ImA
Low power consumption mode current -
HHEHFIBHRE 3400mV A% BiREEEXT
Equalization activation voltage Yes 1VEt, RRBEh
&
I ThEE When the voltage
14 Equalization N difference between
e FREE e | :
function L . 50mV single cells is greater|
Activation voltage difference Yes
than 1V, the
equalization should
not be started
RERARE n
A :5 ==k
15 Capacity KABEEEZE Low battery alarm SOC<5% AR LRRIA S N
. Yes No alarm during
default setting
e ) ) A%
IRERThEE {REREE/E Hibernation voltage 2600mV Yes
16 Hibernation g
function HEIRAFE] Delay time 10min Yesx
b f e RRFFTHE
SRR )
; BikEE Charging and
17 Cell failure . . EZE>800mV . >
. Voltage difference between single cells discharging are not
protection
allowed
THITHIER HITHE Full charge voltage 58.4V
18 Full charge R N
) 8 BUEER Cut-off current 0.5A
judgment

#=5-1 BHECE Table 5-1 Parameter Configuration

5.2.LED #§7~#iBA LED Indication Instructions
RKTAEREN Definition of flashing mode
£35F: WEE EIAERES I LED $5RATEE, B BIARFEEN.
Note: The LED indicator light alarm can be enabled or disabled through the upper computer, and

it is enabled by default when leaving the factory.

BITAR = (#) R(#)
Operation mode On (seconds) Off (seconds)

A

W1 0.5 3.5
Flash 1

A

W2 0.5 0.5
Flash 2

A

W3 0.5 1.5
Flash 3

#R5-2 [NKTHER, Table 5-2 Flashing Mode

AN e R ARARAR
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5.2.1. 44 S0C #57RXT SOC indicator lights
EMNRETHIRITAREN Definition of the flashing mode in various states:
—= =y
s e BTN | gy ] &
Status Normal/Alarm/Protection CLEEES Alarm Light GoweHiight Remarks
n Light BNt T25% [ 50% | 75% | 100% |—] —
% FRBE X X x| &R | X[ &
Shutdown Hibernation Off Off Off Off Off Off
IEE A1 R RS
Normal Flash 1 Off On standby
==k s -
il kiR B 1R All agﬁrfsnan:'d ﬂ:L%t:)czltions
Standby e A1 [A3 According to the power indication . ﬂfﬁg X
(T BFEITFREEMRD
Alarm Flash 1 Flash 3 -
(Excluding overcharge alarm and
protection)
BN R iX2 iK2 N2 | R D R {FIEFEHE
Cell failure Flash 2 Flash 2 Flash 2| Off Off Off Stop charging and discharging
F& I EEMOSHIRE iX2 iK2 R o| N2 | R R {FIEFEHE
Charging and discharging MOS failure | Flash 2 Flash 2 Off |[Flash2| Off Off Stop charging and discharging
AFERIFE iX2 iK2 D R | W2 | R {FIEFEHER
AFE failure Flash 2 Flash 2 Off Off |Flash2| Off Stop charging and discharging
£S5 F RS F PR AR iA2 iA2 xR | OR | R2 =1L FERER
Failure Current sampling resistor failure Flash 2 Flash 2 Off Off Off | Flash 2 Stop charging and discharging
B E#RE ix2 iX2 D D D R {FIEFHE
Voltage failure Flash 2 Flash 2 Off Off Off Off Stop charging and discharging
R BERE iX2 iK2 D D D R {FIEFEHE
Reverse connection failure Flash 2 Flash 2 Off Off Off Off Stop charging and discharging
R iX2 iK2 N2 | A2 | A2 | A2 {FIEFERE
Short circuit Flash 2 Flash 2 Flash 2 | Flash 2 | Flash 2 | Flash 2 Stop charging and discharging
%< 5-3 4S0C [AIKT& X Table 5-3 Flashing Meanings of 4 SOC Lights
RS FEE TR /R
Status Charging Discharging/Standby
FRIETA .
Capacity LED1 LED2 LED3 LED4 LED1 LED2 LED3
indicator light
IV N N N = e N N N
0%~25% A2 R xR R R R x by
Flash 2 Off Off Off Normally on Off Off Off
(= i) N N s i D\ DY
25%~50% B [A12 xR R B B xR xR
Normally on Flash 2 Off Off Normally on Normally on Off Off
S0%755% B3R B3R 2 x B3R B3R e x
Normally on Normally on Flash 2 Off Normally on Normally on Normally on Off
Jso100% #R #R #R 2 #R #R #R B
Normally on Normally on Normally on Flash 2 Normally on Normally on Normally on Normally on
BITHT B= A3
Operation Light Normally on Flash 3

3R 5-4 4S0C ZEXRIM AT Table 5-4 Capacity Representation of 4 SOC Lights

5. 3. #ENS 3% EN{E1 A Buzzer Action Instructions

(1) FF#_LH, #1888 N8—7; When powering on, the buzzer emits a long beep;

(2) ZHUIKER, BEME824518—7; When shutting down and hibernating, the buzzer emits a short beep;

(3) FEEEIRIFET, HEI5SREIE 25 MBAY—7F FEERIRIF 3 RBIER, EBHEAHEIGN; HEBIRINEEABEE
UM fEgesi R, M BIAREELIER;

In case of short-circuit protection, the buzzer beeps every 2 seconds. After the short-circuit protection is
locked for 3 times, the buzzer stops beeping; The buzzer function can be enabled or disabled through the upper
computer, and it is disabled by default when leaving the factory;

(4) BENSERINEERE LAY, TEMRIPIREEMRIPET (GEEEFRIERIPERIN) |, BEISEEF T1E;

When the buzzer function is disabled, the buzzer does not work when the protection board gives an alarm
and protection (excluding short-circuit and reverse connection protection);

AN e R ARARAR
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5. 4. 55 FF <158 BH Weak Current Switch Instructions

(1) HFEAXBAKS, BMS RIFIRIEE LIE.

When the weak current switch is in the normally closed state, the BMS protection board works normally.

(2)HSEBEFXEFIRTE, BMS (RIFHIREA.

When the weak current switch is in the normally open state, the BMS protection board shuts down.
5. 5. {KHR B Mif& Hibernation and Wake-up

5.5.1. {KHR Hibernation

ATHERENRZNFE, REEBFRKRINE, HFHEUATEER, RERENIRES:

To reduce the power consumption of the entire system, the system has a hibernation function. When the
following conditions are met, the system will enter the hibernation mode:

(1) BAEEHIERP 5 M NIRER (FIZE) .

The single cell overdischarge protection has not been released within 5 minutes (can be set).

(2) FFHURZSIFERTEIAR] 24 B (KB TRMEB. EFREHIEN, TRE) .

The standby state lasts for 24 hours (no communication, no charging or discharging, no charger connected, can be
set).

5.5.2. M Wake—up

HEEXPRER, ATHEER, RFREET ZMHARMRESR

Combined with the actual situation, for the convenience of use, the system provides multiple different wake-up
methods:

(1) FEEBMAEE: MAFTEBR, TEBEHBEKRT 36V;

Charging wake-up: Connect the charger, and the charger voltage is greater than 36V;

(2) BzhikEE: BzpiefEfEse, BEERMEIXT 0, IEEBREFahXBEREZERM;

Automatic wake-up: The automatic wake-up is enabled, and the configured time is greater than 0, and it is not
manually shut down by the button or shut down due to low battery;

5. 6. FEEEBRFINEE Charging Current Limiting Function

(1) RIFIREBFERIRRINGE, FTERIRA 10£1A B AAEE _EAH1E BRI A 25 AR I EE R FF B F1
XH.

The protection board has a charging current limiting function, and the charging current limiting is 10+1A. The
user can set the current limiting activation condition and the on/off of the current limiting function through the upper

computer.
(2) REBRRBABINFZFHAFTBERKT 0A(FIIRE), HARRRNXG, FTEER/NT 2A, 5EHE 10 575
FEBhRERREREN.
The default activation condition for charging current limiting is that the charging current is greater than 80A (can
be set). After entering the current limiting mode, it will automatically exit the current limiting mode when the
charging current is less than 2A or after 10 minutes.

5.7. IS EFARIhEE (FEE) Heating or Cooling Function (Reserved)

(1) RIPIRFABB FEALEE NGB ThAE (BRIAAIRM) , BMS SEATIAIREINIERE, HENEER/MERT MM
FERER, RIFIRBENIMATIRE, HMERTRERIIMAKXARER, MAINEEXH;

The protection board reserves the charging and discharging heating control function (not provided by default).
The BMS monitors the cell temperature in real time. When the minimum value of the cell temperature is lower than
the heating activation temperature, the protection board activates the heating function. When the temperature of all
cells reaches the heating shutdown temperature, the heating function is turned off.

(2) RIPIRFAER FEALER BEAGTHIThAE (BRIAANIRM) , BMS SEATIAITENERE, HENEE RS EATEM
FERER, RIFIRBEIEATIRE, HMERTRERIIMAXARER, HAINEEXH;

The protection board reserves the charging and discharging cooling control function (not provided by default).
The BMS monitors the cell temperature in real time. When the maximum value of the cell temperature is greater than
the cooling activation temperature, the protection board activates the cooling function. When the temperature of all

cells reaches the cooling shutdown temperature, the cooling function is turned off.
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(3) MAINEER KM ERA 3A, Bl 48V B HKGEEESNA 150W;

The maximum output current of the heating function is 3A, that is, the maximum load capacity at 48V is 150W.

(4) MHASEATIREL A —NMTHIE LR, B REEREREP M6 BUARMMK) , ATLUBE A S
AL EIZITHI BB T &E

The heating and cooling functions share a control output pin, and only one of the functions can be pr

ovided at the same time (heating is provided by default), and the function of this control pin can be config
ured according to user characteristics.

7%, 1EB{E1% A8 Communication Instructions

6. 1. USB i#{S USB Communication

USB ##FOKA TYPEB &%, BMS FJLUBITZIEOS EAHEHITER, MMAE LA mEREBBNSHES,
BIEHEMEE. BR. BE. KA. SOC. SOH REMEFEEE, BIAEHEEA 115200bps.

The USB interface adopts the TYPE B port. The BMS can communicate with the upper computer through this
interface, so as to monitor various information of the battery at the upper computer end, including battery voltage,
current, temperature, status, SOC, SOH and battery production information, etc. The default baud rate is 115200bps.
6.2.RS485 jE {5 RS485 Communication

B 1% RS485 [ It has 1 RS485 communication interfaces:

RS485 JyHim RI45 WLgum [, FTERTHMASFETRENEERZE, BRIAKFFER 9600bps.

RS485 is a single-ended RJ45 network port, which is mainly used for data interaction between the battery pack
and the inverter. The default baud rate is 9600bps.
6.3. CAN jE{E CAN Communication

BB 2 #% CAN JB{5#E0 It has 2 CAN communication interfaces:

6.3.1. CAN-1 J98is RI45 Wkin O, FTEATHRMESFETREMBIBRZE, BOIAKSFER 500K;

CAN-1 is a single-ended RJ45 network port, which is mainly used for data interaction between the battery pack and
the inverter. The default baud rate is 500K;

6.3.2. CAN-2 Z3Wi RI45 Mkin O, ATEMEBMRIKFNBNRIERZE, BRiHHEORZAIZHF 32
4R FR St T HALIRAE .
CAN-2 is a double-ended RJ45 network port, which is used for data interaction between cascaded parallel

battery packs. Currently, the parallel connection interface can support up to 32 groups of batteries for parallel
connection operation.

+. HBEFFHA M Electromagnetic Compatibility

7. 1. BB B I Electrostatic Discharge Immunity

B GB/T 17626.2-2018 FLR 4 BYZEK, Hefl 8Kv, =5 15KV; RIN/FEEEET1E.

It meets the requirements of Grade 4 in GB/T17626.2-2018, with a contact voltage of 8KV and an air voltage
of 15KV; It can work normally after the test.

7. 2. (S PR{E Conducted Emission Limits

HEESEIMIRENTAR 7-1 IEXR (518 GB9254-2008 % 5.1 £H%k 1) ; RIEFREEE TIE,

It meets the requirements of the conducted emission limits as specified in Table 7-1 (quoted from Table 1 in
Article 5.1 of GB9254-2008); It can work normally after the test.

SAEIEE [ MHz PR{E Limit / dB(uv)
Frequency Range / MHz HiEE FE
Quasi-peak Value Average Value
0.1570.50 79 66
0.50730 73 60

& 7-1 £ 5% PR1E Table 7-1 Conducted Emission Limits
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7. 3. 525 ® I BR{E Radiated Emission Limits
HEESTRIMRENTTEER 7-2 FEK (518 GB9254-2008 5 6.1 £k 5) ; REFREERITIE.
It meets the requirements of the radiated emission limits as specified in Table 7-2 (quoted from Table 5 in

Article 6.1 of GB9254-2008); It can work normally after the test.

FSEE / MHz HEIEMERRIE / dB(uV / m)
Frequency Range / MHz Quasi-peak Value Limit / dB(uV/m)
30~230 40
230~1000 47

& 7-2 $E5TIEHPR{E Table 7-2 Radiated Emission Limits

7.4.5R%8 b)) Pt surge (Impact) Immunity

WiEuwm OB Rim O RABENNESER, BEmOZLINENHFE GB/T17626.5-2019 FH 2 (F
BARIGEE 0.5kv) AYER, &XIHNHE GB/T17626.5-2019 FH 2 (FFEIREHEE 1kv) HIEXR; B
TR O XT NHE GB/T 17626.5-2019 F4 4 (FFEIRIEE 2kv) HIER, ZxttbRI#HRE GB/T
17626.5-2019 FH 4 (FEIRWHBE 4kv) BIEK, .

Corresponding isolation measures should be adopted for the communication port and the power port. The
line-to-line of the communication port should meet the requirements of Grade 2 in GB/T 17626.5-2019
(open-circuit test voltage of 0.5kV), and the line-to-ground should meet the requirements of Grade 2 in GB/T
17626.5-2019 (open-circuit test voltage of 1kV); The line-to-line of the power port should meet the requirements
of Grade 4 in GB/T 17626.5-2019 (open-circuit test voltage of 2kV), and the line-to-ground should meet the
requirements of Grade 4 in GB/T 17626.5-2019 (open-circuit test voltage of 4kV).

J\\ EOZE X Interface Definition
8. 1. iE{S#¥E OB~ Communication Interface Diagram

8.1.1. USB BIRAOENX (JEL{I#H) Definition of USB communication port (connected to the upper

computer)
¥ O lInterface E X HBADefinition Description
X7 PIN 1 VBUS
3% 0 & X PIN 2 -
Definition of the PIN 3 D+
communication port PIN 4 GND

%< 8-1 USB i [IZE M Table 8-1 Definition of the USB Port
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8.1.2. CAN-2 EiflIEOE N Definition of the RS485-2 communication interface

A B
12345678 12345678

£ O Interface

E X ¥ Bf Definition Description

7E X i Bf Definition Description

X2
BRus O E X
Definition of the
communication

port

AR 53
Part A
CAN-2
ouT#E D
OUT interface

PIN 1

CAN2-L

PIN 2

CAN2-H

PIN 3

NC(Z)
NC (not connected)

PIN 4

NC(Z)
NC (not connected)

BER &

PIN 5

B Sh4mit ouT-P

Automatic
addressing OUT-P

Part B
CAN-2
IN¥E O

PIN 6

B Eh4mik OUT-N
Automatic
addressing OUT-N

IN interface

PIN 7

NC(Z=
NC (not connected)

PIN 8

NC(Z=
NC (not connected)

PIN 1

CAN2-L

PIN 2

CAN2-H

PIN 3

NC(Z)
NC(not connected)

PIN 4

NC(Z5)
NC (not connected)

PIN 5

BEh4mit IN-P
Automatic
addressing IN-P

PIN 6

B Eh4mit IN-N
Automatic
addressing IN-N

PIN 7

NC(Z
NC(not connected)

PIN 8

NC(Z
NC (not connected)

% 8-2 CAN-2 i OENX Table 8-4 Definition of the CAN-2 Port

8.1.3. RS485&CAN-1 iEiRIZE [ E X Definition of the RS485/CAN-1 communication interface

A B
12345678 12345678

3= O Interface

X1
BRus O E X
Definition of the
communication
port

BER 4
Part A
CAN-13Z O
CAN -1
interface

& X i Bf Definition Description E X ¥ Bf Definition Description
NC (&)
PIN 1 PIN 1 RS485-B
NC (empty)
NC (2=
PIN 2 (=) PIN 2 RS485-A
NC (empty)
PIN 3 CGND PIN 3 RS485-GND
e NC (%
PIN 4 CAN1-H AR 53 PIN 4 -
Part A NC (empty)
NG (2
PINS CANT-L Rs485%# [ PINS (=
RS485 interface NC (empty)
PIN 6 CGND PIN 6 RS485-GND
NC (2=
PIN7 (=) PIN7 RS485-A
NC (empty)
NC (Z=
PIN 8 (%) PIN 8 RS485-B
NC (empty)

AN e R ARARAR

http://www. vkingner. com/

Tel: 0755-23720736



http://www.vkingner.com/
http://www.vkingner.com/

i

VKINGNER F’] il% BMS 15 EREER R ER

8. 2. BSEEOE N Definition of Electrical Interfaces

¥ O Interface & X i Bf Definition Description
BMS e imF, B MmE B+ (BIE)
B+ BMS power supply terminal, connected to B+ (total positive) of the battery
pack
. iR B ()
Connected to the negative terminal (total negative) of the battery pack B
. ERBBLEAHMAE (P)
Connected to the negative terminal (P-) of the charger or load
£ O Interface 7E X Definition
CN1-1 BO (&%) BO (black wire)
CN1-2 Bl+
CN1(1#) CN1-3 B2+
ESHEERLMNZED: 1 CN1-4 B3+
Cell voltage detection CN1-5 B4+
interface: 1 CN1-6 B5+
CN1-7 B6+
CN1-8 B7+
CN1-9 B8+
¥ O Interface 7E X Definition
CN2-1 B9- (Z &%) B9- (black wire)
CN2-2 B9+
CN2-3 B10+
CN2(2#) CN2-4 B11+
ESHEERLMNZEOD: 2 CN2-5 B12+
Cell voltage detection CN2-6 B13+
interface: 2 CN2-7 Bl4+
CN2-8 B15+
CN2-9 B16+
CN2-10 NC(& =)
NC (not connected)
¥ O Interface iE M Definition
CN3-1 NTC1+
CN3 CN3-2 NTC1-
CN3-3 NTC2+
Bt R B AN 2 O cell Cell
temperature detection cN3-4 NTC2-
interface CN3-5 NTC3+
CN3-6 NTC3-
CN3-7 NTC4+
CN3-8 NTC4-
X5 ¥ O Interface 7E X Definition
B AGEE (B X5-1 HEAT (7 2 IE %6 )
Electrical heating socket HEAT (Positive term|T3I of Eiatlng control)
(Reserved) X5-2 . P-( M ?‘%&ﬂﬁyﬁ ),
P- (Negative terminal of heating control)

3% 8-3 EAELim O E X Table 8-5 Definition of the Sampling Wire Port

8. 3. LRI EIEULRA Installation and Connection Instructions

8.3.1. RIPHRZZEEFNIFBR Installation and removal of the protection board

RIPM LB B ENIRFER, K121 B-. P-, B+. P+, OREIREIS IR FIGIEE R A E iR,
THEEEERBIIRRHE. MEERERRFEAEMARHFTESRE.

There are strict sequential requirements for powering on the protection board. First, weld B-, P-, B+, and P+.
Then, insert the battery sampling wire connectors in ascending order. After powering on, it needs to be charged or
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activated by pressing a button. Load or charger can be added only after all connection wires are installed.
RERAT, SciRiEFERS A, KXHSEMRAINFIREE MR ERESR, RERE B+, P+, B-
P-o PACK AR ZRREEIWT:
When removing, first unplug the charger or load, then remove the battery sampling wire connectors in
descending order, and finally remove B+, P+, B-, and P-.The PACK Assembly Installation Schematic is shown below:

VKINGNER

-
]
]
=
]
=

Weak Current Switch
Light (Optional)
Ful I-Golor
Light (Optional)

WIFI Module

Weak Current
Switch

8.3.2. H#H1IELE % Installation of parallel connection wiring

HNMEEIERBHRLBEMERNEME A EEEHRKER, BNAESHMEMEHIK, Bt
ZEMBEESSHBEMEZ EHEEMBMEEESER.

When making parallel connections, it should be noted that only battery packs of the same type and the same
number of series can be connected in parallel. Otherwise, when battery packs with different numbers of series are
connected in parallel, the voltage difference between the battery packs will cause mutual discharge between the
battery packs, making them unable to be used normally.

VKPGA M VIR2 FRAEIREHF IR CAN2 OSSN, ERMEMLZERE, E—RH B 3hdmitid inE
BT —RHBshdmitimNig, ATE 8-1 Fizw:

For VKPGA, starting from the hardware of the V1R2 version, the CAN2 port is used to achieve parallel
connection. Use a standard network cable for connection. Connect the automatic addressing output end of the
previous level to the automatic addressing input end of the next level, as shown in Fig. 8-1:

RIS tERIZE tERIZE TRERZE
Standard Standard _.Standard _ _.Standard _
network network I”" network " | I”" network |
cable cabl cable : cable—
IN |—I ouT IN H ouT IN I—I ouT IN I—I out
EH ML M2 M. MHIN
Master Slave 1 Slave 2 Slave... Slave N

8-1 H#3EL <= & Fig. 8-1 Schematic Diagram of Parallel Connection Wiring

CAN R A TIRESBNMREN, FEETVAVMAMRE—RMYLAY S L in O L imE R (REIS
B AISERR CAN BEPRINTIE, BAMER: 120Q) o M VIRS RARFIAHIRE TS T B sh1EH K ir F PR 8 i
HIThEE, FHLETEHATLURBANEE BT EFTERANNKRIBERE, FIEHIHEE MHLAY K im 8 PR
NS

In order to improve the communication stability of the CAN bus, a terminal resistor needs to be connected to
the input of the master and the output port of the last-level slave (determined according to the actual CAN bus
impedance of the on-site wiring, with a typical value of 120Q). Starting from the hardware of the V1R5 version, the
function of automatically controlling the on/off of the terminal resistor is newly added. When making parallel
connections, the master can automatically calculate the number of terminal resistors to be connected according to

A e R EEFEEARBRAT
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the number of slaves, and control the connection or disconnection of the terminal resistors of the specified slaves.

HiELTER, B ANEE—R LBEHAN. MRAERRFN, MELFBEN, ARRRELKIRT
FAROXFFIBER B ML ( LBIRFSEZMmAHLHRI4EE R ES M, FRAR ERREKINF I EH ML LB,
MERANRZAMINEE LRA 32.

After the parallel connection wiring is completed, it is recommended to power on all devices. If the devices
cannot be powered on simultaneously, the master should be turned on first, and then all the slaves should be
turned on one by one in the cascading order (the power-on sequence will affect the continuity of the slave address
binding, so it is advisable to power on the slaves closest to the master in the cascading order first). Currently, the
default maximum number of slaves is 32.

.. 1 32FE Protocol Support

% 6 BRI, A{RIFHRAY RS485 £ CAN 1BIFim O Al ZF S TR, BEMSUERTR;

As described in Chapter 6, the RS485 and CAN communication ports of this protection board can support
multiple inverter protocols, and the specific protocols are shown in the following table;

MBHINER, ATERREATFARAGRES|. If there are new protocol requirements, you can contact the
company's technicians for customization.

i {BE 3 E RS485 T (177 CAN ATH 5.8
Protocol Abbreviation Chinese Name RS485 Available Version CAN Available Version
NONE “NONE”’ =Yes 0.0 =Yes 0.0
VKING “VKIN” o] & =VYes 1.0 EVYes 1.0
VOLTRONIC “vLTC” HAT =VYes 1.0
GROWATT “GRWT” Hin L =VYes 2.01 EYes 1.5
SOLAX “soLx” ¥ =VYes 1.2 Eves 1.2
LTW “LTw” J1BEL
PACE “PACE” itk =VYes 1.3
MUST “MUST” EttR =VYes 1.1 Eves 1.0
SRNE “SRNE” fmH =Yes 1.0
SMK “SMK” =VYes
AFORE “AFOR” XK =VYes 1.0 =VYes 2.1
GOODWE “GDWE” EfE R =VYes 1.5
SOFAR “SOFA” L =Yes 1.0
LUXPOWER “LXPR” JiEN 7 =Yes 1.0
VICTRON “vicT” =VYes 1.0
PYLON “PYLN” IR EE =VYes 1.0 £VYes 1.2, 2.0
SOROTEC “SRTC” RInfE =VYes 1.0
SMA “SMA” =VYes 1.0
GINLONG “GNLG” R =Yes 1.0
DONNERGY “DONN” KEE =VYes 1.0
SOLARFAM “SLFM”
| MEON “IMON” =VYes 1.0
SCHNE I DER “SHDR” MEmT{E EYes 2.0
GEN | XGREEN “GEN1” = 1.0 =VYes 1.0, 3.0
Yes (VKING)
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INHENERGY “|INHE” RIS =Yes 1.0
BITTA “BITA” TR =VYes 1.1
STONE “STON” Ak Eves 2.1
SENERGY “SENR” BRREZR =Yes 1.2
SUNWAYS “SNWY”’ i) IEHfT =Yes 2.0
STUDER “STDR” =VYes 1.0
EVEPER “EPVR” SCHEFEHEE =VYes 1.5
INVT “INVT” HKEHS =VYes 1.2
KSTAR “KSTR” MtiE EVes 5.0 EYes 1.18
SUNFLY "SNFL" FIE =Yes 1.2
DEYE "DEYE" &l =VYes 1.0
ALTENERGY "AEPS" R =Yes 1.6

+. SE¥IE 5 R~ Physical Diagram and Dimension Diagram
10. 1. E#4RFRAECE Standard Diagram of Main Control Board

(B Unit: mm)

[&] 10-2 EARFRECSE4IE- K E Fig. 10-2 Physical Diagram of the Standard Configuration of the Main Board - Back
10. 2. =4 R~} & Dimension of Main Board
JR~F Dimension: 300(L)*100(W)

]l
€

o

Bg® §
'@P.

£ €
x5

Bgd @58
% 8%

.9 G B
¥y g%

& o

---------------------------

s D0000 @

[& 10-3 F4RR~FE Fig. 10-3 Dimension Diagram of the Main Board
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+—. EA;EEEm Precautions for Use
o RIZEMS|Z%E, —EAFTEEEERE. MRMHICER, XREBBMATECSHIR, FEEZEEMNLE
e A R[{ER . When welding the battery lead wires, there must be no wrong connection or reverse connection. If
it is indeed wrongly connected, this circuit board may be damaged and can only be used after being retested and
passing the test.
o RFELAMRIFIRAEZEREMBIBTRE, URBRFES., ERNEERSEA, Kkikhihid 8-, BiEL
mERMEEL, BREEEL, RAEFHEBBERMEZE, MRS, RINFRREL, REE LB B+Lk.
15B& BMS B, 15IZ BB BYINF#E{E. During assembly, the protection board should not directly contact the
surface of the battery cells to avoid damaging the cells. The correct assembly steps are to first connect the B- wire
of the battery pack, then connect the temperature sampling wire and the display connection wire, then connect
the battery voltage sampling wire in ascending order, and finally connect the B+ wire of the battery pack. When
removing the BMS, please operate in the reverse order.
o FAFIESIZL. KK, EOFIAEMEIB IR EATHRM, TNEFEEHRIAARERIR.
During use, pay attention that the lead wire heads, soldering irons, solder, etc. should not touch the components
on the circuit board, otherwise this circuit board may be damaged.
FERASEETERERE . [hiEl. BH7kEF. Pay attention to preventing static electricity, moisture, water, etc. during
use.
o FAEETFERZHBHUREARNG, I1ESBEAMEEPNE, BUERERIFRIPR.
During use, please follow the design parameters and usage conditions, and do not exceed the values specified in
this manual, otherwise the protection board may be damaged.
o EHBBAFIRIFIEES TG, VX EBRMEAHEBEEMESFTAHEE, BEREZEL ST,
After assembling the battery pack and the protection board, if there is no voltage output or the battery cannot be
charged during the initial power-on, please check whether the wiring is correct.
o IMorsksy, Bz, BEFRHEERPITRME, UTIIRESE:
Some accessories such as cables, screws, and nuts need to be purchased by the customer. The following list is for
reference.

FS AR RrE #F
S/N Name Status Remarks
EfI#ER L GTENHLIE R L)
1 Communication cable for the Host EEZPBITRE
computer (Printer communication To be purchased by the customer
cable)
5 RS485-1 IRA{EI%Lk FEXFPBITRY
RS485-1 communication wiring To be purchased by the customer
3 CAN-1 B{E¥#% FERFBITRY
CAN-1 communication wiring To be purchased by the customer
N N T fE X 2%
CAN-2 BiEHEL: EEESETRE Rl
4 o . Standard
CAN-2 communication wiring To be purchased by the customer
network cable
5 FroBER% FEERFAITRY
Dry contact communication wiring To be purchased by the customer
6 FIREEEZ, 125 FERPBITRY
Set screws and nuts for the main board To be purchased by the customer
B-P- T mEEIR, 12 o
TREERL, B EERFETRY
7 Set screws and nuts for the B- and P-
nodes To be purchased by the customer
VLB Z (GTENHLE L) e
8 Host Computer Communication Cable

(Printer Communication Cable) To be purchased by the customer

#=11-1 BERBITRMEHRER Appendix 11-1 Instructions for Accessories Purchased by the Customer
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Mi5: Appendixes
Mizk 1: EECHES B Appendix: 1 List of Optional Accessories
FS 2R S &
S/N Name Model Remarks
— “ _ = E HI G A
ERE & RTHEDELCOE TR AR A
1 . . . . Customized hardware and
Display screen Touchscreen LCD displays (various sizes) .
software are required
5 WIFIFE R REBWIFITIEEFR =T ET0EE
WIFI module Provide WIFI function and cloud platform function
a6 R B IARREO, 12517 E X EEFIREH
hn#INEE . . N .
3 . . Provide an interface for the battery-powered heating film Customized hardware and
Heating function .
and control the on and off software are required
ZRIRIP IR ARE 3RO, KU RIRIPTIAE EEFIREH
4 Secondary Provide an interface for the battery-powered relay to Customized hardware and
protection achieve the secondary protection function software are required
: iy N EEHIR
5 Support low series . . Customized hardware and
Support battery packs with 8 to 15-series battery cells .
battery cells software are required
—_— M TEE, BenTaXMniziez EEFIRE Y
6 o 7 Anti-theft function, and achieve remote reminder in Customized hardware and
Anti-theft module . . .
cooperation with the cloud platform software are required
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