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Product warranty terms

Product name: Lithium battery intelligent protection

The protection plate warranty period: one year

First of all, thank you for buying the lithium battery intelligent
protection board product launched by Chengdu Jikong Technology Co., LTD.

Chengdu Gekong Technology Co., Ltd. provides a quality warranty on the
hardware products and accessories sold by the company as shown above. If a
failure occurs due to quality reasons during the warranty period, the
Company shall be notified of the product failure

After inspection and verification, they shall have the right to choose
to repair or replace the whole set of products. The whole replacement
product is a new one or close to the new one.l. Chengdu Gekong
Technology Co., Ltd. ensures that the products are fully tested.

2. Chengdu Gekong Technology Co., Ltd. does not guarantee that the products

can be used uninterrupted in the process of product repair. But the company
should

Repair the faulty product within a reasonable period of time.
3. The product warranty period shall be calculated from the date of
shipment or the date of installation of Chengdu Gekong Technology
Co., LTD. If the company s products are not started within 30 days
of the date of delivery due to the user’ s schedule or delay
The warranty period is calculated from day 31 of the date of shipment.

4. No free warranty for product failure and damage due to any of: (a)
incorrect use or improper maintenance; (b) software, accessories,
parts or other items not provided by Chengdu JK, Ltd: (c) unauthorized
disassembly, modification and misuse: (d) use beyond the scope
specified in the product specifications: (e) improper transport,
handling and storage: (f) other non—quality causes (such as earthquake,

war, traffic accident, etc.).



To the extent permitted by law, the above warranty provision is the
only unambiguous, without any other warranty provision, whether written
or oral. Express refusal to recognize any implied warranty and commercial

terms.

Copyright Statement
The copyright of all products sold by Chengdu Gekong Technology Co., Ltd.
or software and documents sold along with hardware products belongs to
Chengdu Gekong Technology Co., Ltd., which reserves all rights in the
aspects of the products and documents.A user’ s purchase of the product does
not indicate any user license for copyright. Any copy and sale without the

written permission of Chengdu Gekong Technology Co., Ltd. is prohibited.
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1 . summary

Lithium battery intelligent protection plate is a tailored management
system designed for large capacity series lithium battery pack, which has
the functions of voltage collection, high current active equilibrium,
overcharge overflow temperature protection, Coulomb meter, Bluetooth
communication, GPS remote and other functions. Can be applicable to
lithium iron phosphate, ternary lithium and other battery types.

Relying on the energy transfer active balancing technology with
independent intellectual property rights, the protection board can
achieve the maximum duration of 2A

and so on
equalizing current. High current active balancing technology can maximize the
battery consistency and improve the battery range
Delay off battery aging.

The protection board has a matching mobile phone APP and supports
Android and I0S operating systems. The APP can connect to the protection
board through Bluetooth to view the working status of the battery, modify
the working parameters of the protection board, control the charge and
discharge switch, and so on. The protection plate is small in size,
simple in operation and full in function, and can be widely used in the
battery PACK for small sightseeing cars, mobility scooter, shared cars,
high—power energy storage, base station backup power supply, solar power

station and other products.
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2 . Main technical parameters

2.1. Main technical indicators

The main technical indicators of the 6P / 8P / 10P / 15P series
protection board are shown in Table 1 and Table 2.

Table 1 6 Main technical indexes of P / 8P series
protection panels

product model

qualificatio
n BDEA17S6P BD6A20S6P BD6A24S6P BDEA17S8P BDEA20S8P BD6A24S8P

~ ~ ~ ~ ~ ~

Three string 717 720 724 717 720 7 24
number

~ ~

Number of 8717 8720 8724 8717 820 8724

iron and
potassium

The number 4~17 4720 4724 14717 14720 14724
of titanium acid

string

Balanced way Active equilibrium

equalizing 0. 6A
current

Internal 1.53 mg 1.2 m2
resistance of the
ain circuit

Continuous 60A 60A 60A 80A 80A 80A
discharge current

Maximum 100A 100A 100A 150A 150A 150A
discharge current

Overcurrent 10-60A 0760 A 107-60 A 107-80 A 107-80A 10—80 A
Protection

(Adjustable)

Communication RS485/CAN
interface
(customized)

Display have
interface

Outline way The same mouth

~

Single voltage 15V
range

Voltage +3mV
acquisition
accuracy

Overcharge to 1.274. 35V Adjustable
protect voltage

Overcharge to 1.274. 35V Adjustable
remove the
voltage
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Excessive 27120S Adjustable
discharge time
Overdischarge 1.274. 35V Adjustable
protection
voltage
Overdischarge 1.274. 35V Adjustable
recovery voltage
Temperature Three
detection
quantity
Temperature have
protection
short- have
circuit
protection
coulombmete have
T
bluetooth Support for Android, Apple
function
PS Support (RS485 and GPS option two)

(selected Cao)
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Table 2 Main technical indexes of 10 P / 15P series
protection panels

product model

qualificatio
n BD6A20S10P BD6A24S10 | B1A20S15P B1A24S15P B2A24S15P | B2A24S20P

~ ~ ~ ~

Three string 720 724 720 724 7724 7724

number

~ ~

Lithium iron 8—20 8 24 8720 8 24 8724 8724
string number

The number 4 14720 14720 14724 14724 14724
of titanium acid

string

Balanced way Active equilibrium

equalizing 0. 6A 1A 2A
current

Internal 1 mQ 0. 65m9 0.47 mQ
resistance of the
main circuit

Continuous 100A 150A 200A
discharge current

Maximum 200A 300A 350A
discharge current

Overcurrent 107100A 107-150A 107200A
Protection

(Adjustable)

Communication RS485/CAN
interface
(customized)

Display have
interface

Outline way The same mouth

Single voltage 175V
range

Voltage Shi 3mV
acquisition
accuracy

Overcharge to 1.274. 35V Adjustable
protect voltage

Overcharge to 1.274. 35V Adjustable
remove the
voltage

Excessive 27120S Adjustable
discharge time

Overdischarge 1.274. 35V Adjustable
protection
voltage

Overdischarge 1.274. 35V Adjustable
recovery voltage

Temperature Three
detection
quantity

Temperature have
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protection

short- have
circuit
protection

coulombmete have

T

bluetooth Support for Android, Apple
function

GPS (apolegam Support (RS485 and GPS option two)
y)

2.2. Use of environmental conditions

Operating temperature range: —-30°C ~70°C;
Power supply requirements: 20 100V.

Power consumption: 8mA@100V, 7mA@100V.
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3 . Connector and interface description

3.1. Location identification of connector and LED lights

The positions of the two protective plate connectors and L E D lights are shown in Figure 1 and
Figure 2.

Figure 1 Schematic diagram of the BD6AxxS-10P / B1AxxS-15P / B2AxxS—-15P /
B2AxxS200P connector

Figure 2. Schematic diagram of the BD 6 A x x S—6 P connector

Chengdu Gekong Technology Co., LTD
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3.2. Connector, LED definition
BD6AxxS-6P / BD6AxxS-8P / BD6AxxS-10PBIAxS-15P / B2AxS-15P / B2AxxS20P protective

board connector definition and LED lamp definition are shown in Table 3, Table 4.

Table 3. Definition of the P 1 =~ P 4 interface

BD6AxxS—6P/BD6AxxS—8P/BD6AxxS—10P
juncto| The Pipe BIAxxS-15P/B2AxxS—15P/B2AxxS20P
T interface |[foot name definition
name number
1 B- Total negative electrode of
battery
2 Bl The first string of battery
cathode
3 B2 The second string of battery
cathode
4 B3 The third string of battery
cathode
5 B4 The fourth string of battery
cathode
6 B5 The fifth string of battery
cathode
Pl 7 B6 The sixth string of battery
cathode
Equilibri 8 B7 The seventh string of battery
um and cathode
acquis 9 B8 The eighth string of battery
ition cathode
interf 10 B9 The ninth string of battery
ace positive electrode
11 B10 The 10th string battery cathode
12 B11 The 11th string of battery cathode
13 B12 The 12th string of battery cathode
14 B13 The 13th string of battery cathode
15 B14 The 14th string of battery cathode
1 B15 The 15th string of battery
positive electrode
9 B16 The 16th string of battery
positive electrode
3 B17 The 17th string Shen pool cathode
4 B18 The 18th string of battery
positive electrode
5 B19 The 19th string of battery
P2 positive electrode
6 B20 The 20th string of battery
positive electrode
B21 The 21st string of battery cathode
B22 The 22nd string of battery cathode
B23 The 23rd string of battery
positive electrode
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10 B24 Series 24 battery positive (always
positive)
11 B+ Protection panel power supply, the
battery is always positive
1 TIA First temperature sensor A pin
2 T1B First temperature sensor B pin
Temperat .
p3  lure 3 T2A The 2nd temperature sensor A pin
interface 4 T2B Second temperature sensor B pin
D N CAN L / RS485-N signal positive electrode (optional
P4 communic function, with a CAN or RS485 option)
ation 2 D P CAN H / RS485-P signal negative electrode (optional
interface function, with a CAN or RS485 option)
3 GND Signal ground
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Table 4. Definition of the P 5 =~ P 7 interface

BD6AxxS—6P/BD6AxxS—8P/BD6AXxS—10P
. . B1AxxS-15P/B2AxxS—15P/B2AxxS20P
junctor| The Pipe
interface [foot .
- ame humber name definition
VGPS Power supply output, the voltage is
close to B +
GPS
P5 2 TX UART TX, 3.3V
joggle
3 RX UART RX, 3. 3V
4 GND Power / signal
VCC Display screen power output
2 A Display screen RS485 signal positive
pole
show
P6 . 3 B Display screen RS485 signal negative
joggle electrode
4 GND Power anode
5 K+ Activate signal positive pole
6 K- Activate the signal negative
electrode
HT- Heating negative electrode 1 (no such function
for BD6AxxS—-6P / BD6AxxS-8P)
hoat 9 - Heating Negative— — (BD6AxS—6P / BD6AxxS—-8P)
joggle 3 HT- Heating negative electrode 1 (no such function
for BD6AxxS—6P / BD6AxxS—8P)
(apoleg . .
PT  lamy 4 T— Heating Negative—one (BD6AxxS—6P— / BD6AxxS-8P—
free function)
)functi e - Heating Negative— — (BDB6AxxS-6P / BD6AxxS-8P)
on
6 CD+ Charge indicator input positive electrode 1 (without
this function for BD6AxxS—-6P / BD6AxxS—8SP)
7 CD- Charging indication input negative— - (BD6AxxS—6P
- / BD6AxS-8P feature free)
D1 Bluetooth connection indicator lights on when the protection board is on
Bluetooth connection, and flashes when disconnected
- Connect to external load or charger negative
B- Connect the battery anode

Chengdu Gekong Technology Co., LTD
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3.3. Product appearance

The JK-BDB6AxxS-10P, JK-BIAxxS-15P, JK-B2AxxS-15P, and JK-B2AxxS-20P protective plates are
shown in Figure 3.

Figure 3 Effect diagram of JK-BD6AxxS-10P, JK-BIAxxS-15P, JK-B2AxxS-15P, and J K-B2AxxS-
20P

The JK-BD6AxxS—-6P and JK-BD6AxxS—-8P protective plates are shown in Figure 4.

el B Nl TN R FURU A R

+ BZ3 BZL RIS BIT BLE W10 KLY BS BT BE B3 Wi
ma POl B0 Mim B16 Bia BiZ 810 BA BE B4 BIE

Figure 4 Effect diagram of JK-BD6AxxS-6P and J K-BD6AxxS-8P

Chengdu Gekong Technology Co., LTD
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3.4. Size
The K-BD6AXXS-10PIK-BIAXXS-15P / IK-B2AXXS-15P / JK-B2AXXS-20P

series protection plate size is of 162mmx102mmx20.4mm, and the external dimension is

shown in Figure 5. il
- 102 o Tl
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r | \
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L 3

Figure 5. BD6A20SIOP / B2A24S10P BIA24S15P / B2A24S15P / B2A24S20P overall
dimensions diagram
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Figure 6 Outline dimensions of J I K-BD6AXXS-6P and JK-BD6AXXS-8P
series protection plates
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3.5. Weight
The JK-BD6AXXS—6P, JK-BD6AXXS—8P series
protection plates weigh about 257g. The JK-BD6AXXS
—10P series protection plate weighs approximately
360g.
The JK-BIAXXS—15P / IK-B2AXXS-15P / IK-B2AXXS—-20P series

protective plate has a weight of approx 430g .4. Installation

method and precautions

4.1. unpacking inspection and matters needing attention
unpacking inspection and precautions are as follows:

A) Take the packing box, protective board and try not to reverse:

b) Unpacking, such as impact marks, damage, etc.: connect
diagram
4.2. Line connection
K-BD6AxxS-10P, JK-BIAxxS-15P, JK-B2AxxS-15P, and JK-B2AxxS-20P protective plates

Suitable for the lithium battery pack of 7-24 series cells, the wiring methods of
different number of battery pack cells are different, and the specific wiring mode is
shown in the figure below.

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance
protection plate

Page 12 of 48

Chengdu Gekong Technology Co., LTD



Maintenance manual for |ithium battery active balance protection

plate
24 String connection diagram
VUSISRINTEE SYRRRENRRERALE
ferature//ing| |11\ s
1 | I
negativ@ dlectrode '|

f | \

Mo 3 PY
A S1mp
Figure 724 Series of battery wiring diagram
shows
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23 String connection diagram
DI ELE UL
’ Fine 1% W
negative [ |Bctrode S S : f [
/ 14 14 13!
Jl’- ..’.‘.n d l [ Ba Je I=
16+
! IF h coannn
B + Total

positive pole
Figure 823 string

battery wiring
diagram shows

Formed pole space Tinite available
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22 String connection diagram
lwnmu unmuum
. ST , B-Total
negativ@ @lectrode ,""_"'- LFEd il |

\
e r 4 i \
//}f i A . / 1 )
.

a2+ H+ B 1B

A—ilhe c1ose WHE

Figure 922 string battery wiring diagram
shows
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21 String connection diagram

BL B* B

VRRRSRPDUNE NURRRNNRRRNAE

.
e A s/ 1/, [

o 1 1) AR R RN B-Total
negative electkpdé- e o n : \\ .

Zis 20 19 e e Bv 1o
1

s e Il "requelst JLIL

positive pole

Figure 1021 Series of battery wiring diagram
shows
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20 String connection diagram

i L Eid Bt 0% B % B ]
BEN Bi% BiI4 FIZ RIGE B0 B8 Bé B W

‘!!!!l]l!l! LIRLARLALLLRL)
.+ﬁ%fjﬁfjf /11 LSS

.'. B-Total

negativd ellectrode

Be 190 1 U 1o 150 1A Be B 4 6 S e B B Lo
| U Uidsdd 100
JULILILIILIE R et R

B + Total positive pole

Figure 1120 string battery wiring diagram shows
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19 Strand connection diagram

Y BIG N BT BA BA B
NiE BiG A BA B4 B2 W

1|III|I‘I|| Illlllllllllll
The tem e lln%' 7/ el ,

_ B-Totul
negatiyq electrode ;?'7. :' (]

e Me IFe Qe 15e

IIIIIJIJIIIIIIIIIII

Ltight
B + Total positive pole

Figure 1219 string battery wiring diagram shows
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18 String connection diagram

015310,

EIE NIY LM% BT BS WD B
& BI4 NLD NID AR MR B4 RS B8

1]IIIIIIIII Illlllllllllll
The tem e [Hﬁ?__ '/ ||

S, B-Total
negativd ellectrode ?

¥ /
il 1-'- .l+ I'! lds

1] |__ |___|“r2 :hm | | | | | | | |

B + Total positive pole

Figure 1318 Series battery wiring diagram shows
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17 String connection diagram
U
"HH!‘.!!,“ l"lllllllllll
The tem E Lige ™ 277 T/ VNN
| 57 111
| .533' /]| |\
negativ@ dlectrode ' I

| 4 J

S J

|

¥

17- 1.I| l\ H

llllll”HIIIIIIIII

B + Total positive pole

Figure 1417 Series battery wiring diagram
shows
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16 String connection diagram
l!!!!!!!lll llllllll'lllll
| Don’ t plék up | | ZII' o,
| I .
. [1\ )
negativ@ dlectrode Frerrrly

ld= 1%+ Jd- = % ds b Je s

LA

B + Total positive pole

Figure 1516 Series of battery wiring diagram
shows
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15 String connection diagram
q
lllllllllll Illlllllllllll
.,IIIII.II N TR I‘-_',.' e
The 1 Don' t plck up A\
tempera

negative electrodql
\ rr 111

\/
]'.-1 s 14= . « B B W

NAERRARARARA

B + Total positive
pole

Figure 1615 Series of battery wiring diagram
shows
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14 Strand connection diagram
\}!!H ! l"lllllll n ll
The tem e linegom into coqtact wuth
negativ@ dlectrode

e e 1 1s 10e %= B T

W IIIIIIIII

B + Total positive pole

Figure 1714 Series battery wiring diagram
shows
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13 String connection diagram

!5 B33 BOL B0 AT MBS BE B
it BID B0 BN BE B4 b1 M

!!!! !ll‘ll‘llllll_
LR RO
' \ -. A\ L
Don't piigk Jupl % %\
FITIANN

) ] ‘ \ ..

negative electhode [ | f i A

- | | \

) 1

[ T T

LTI

Temperatu
line

L= ].II- !.:ﬂ.v .|-l .‘--l :'1: :i-l s da = Je .|,-.
B 1000 JR TR TR TR VIR M 0E IR W
B + Total positive pole

Figure 1813 Series of battery wiring diagram shows
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JK-BD6AxxS-6P and JK-BD6AxS—-8P protection panels are suitable for
lithium battery packs of 7-24 series cells. The wiring methods of
different numbers of battery cells are different, and the specific wiring

mode is shown in the figure below.

24 String connection diagram

Lithium battery protection

_an_rthe QR code to download the APP and the instruction
LIS el

& i‘
T a0 e e B

-T.'-.l { is thoug h& s.mould
y o

|

M B e T+ 10+ 19+ W= 17+ L6+ 15 L= 13= L3+ 11+ 1D

AN

B B Te = - &« B¢ Ja |s
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Figure 1 9 2 4 Series of battery wiring diagram shows
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23 String connection diagram

P_Ver@yB_
® Lithium battery protection board

B17 B15B13  Bi B9 B7 Bs B3 B

o B interest B s n. Interest 2 g

Z+16¢ i 14+1+1 24 ":E,‘ 0. 9

- -

-I-

B-Total negative

23+2i2 f20t1]* 8+

B + Total posit ! '

electrode

Figure 2023 Series of battery wiring diagram
shows

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance protection
plate

Page 2 6 of 4 8

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance protection
plate

22 String connection diagram

@
p-Ver CyYB-
® Lithium battery protection board

'-Sﬁan the QR code for the APP and the instruction manual

‘ v :J.. } -
821 9 BI7 B1SBI3 Bi B9 B7 Bs B3 B

2B o B interest B s n. Interest 2 g

-

H‘fﬂi Hr ]!1

1 t1[+16+|4= 1gs Bi1ges Helie B 0o

mnnnn’

B + Total pOS|t
B-Total negative
electrode

Figure 2122 string battery wiring diagram
shows
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21 String connection diagram

p-Ver CRyyB-
® Lithium battery protection board

b
821 9 B17 515513 Bi B9 B7 Bs B3 B

B o B interest Bs n Interest 2 g

e e 1s t1ra+.+ 1ph Bt1ge Hsde Be

DR

B + Total positive po ezt ooy

B-Total negative
electrode

Figure 2221 string battery wiring diagram
shows
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20 String connection diagram

L
P-Ver (DY,
JIKONG

L ] Lithium battery protection board

1l

"

-

9B17B15 B13 B B78s8 pi
3188

B16B14812 B10 B8 B6 B4B2p

= +17+16+.T 14 B 26 i

AN

B + Total positive pol

B-Total negative
electrode

Figure 2320 Battery string wiring diagram shows
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19 Strand connection diagram

@ Very emptypg.

® Lithium battery protection board

15+ 18 [T- I-l"' lj- “- u u- 1;- IJ'J'* ‘- - * 4- 1: 2-

positive po'lLl

1-.-

B + Total

B-Total ‘negative
electrode

Figure 2419 Series of battery wiring diagram
shows
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18 String connection diagram

@ Very emptypg.

& Lithium battery protection board
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Figure 2518 Series of battery wiring diagram
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Figure 2617 Series battery wiring diagram shows

Chengdu Gekong Technology Co., TTD



Maintenance manual for |ithium battery active balance
protection plate

Page 32 of 48

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance protection
plate

16 String connection diagram

P- @ Very emptyp.

® Lithium battery protection board

1‘.15. e 1 LJ- lt-lﬂ- g. . Te o e o ;. _17

B + Total

positive pole HUUUUUOOUOOUCOOTIOUT
B-Total negative
electrode

Figure 2716 Series battery wiring diagram shows
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Figure 2815 Series of battery wiring diagram
shows

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance protection
plate

Page 3 4 of 4 8

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance protection
plate

14 Strand connection diagram

Very emptypg.
JIKONG

& Lithium battery protectlon board

B13 B B9 B78s8 pi
B18B16B14812 B10 B8 B6 B4B2p
8

3§ o ®
o

The tegderatu

[I.i- l.h |..1'- u-m. g. |.

B + Total

positive pole
B-Total negative
electrode

Figure 2914 Series of battery wiring diagram
shows

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance protection
plate

Page 3 5 of 4 8

Chengdu Gekong Technology Co., LTD



Maintenance manual for

plate

lithium battery active balance protection

t!.

The te

B + Total positive pole

shows

erature

13 String connection diagram

p-Ver(GgbyB.

Lithium battery protection board

~ Scan the QR code to download the APP and the instruction manual

'.E-‘IBB46B14812 B10 B8 B6 B4B2p
19817815 B13 B B9 B78s8 pi

-

o

- el

| in&™

|

13 Lde u.m. §s Be

- o -5 N .
B-Total negative electrode

Figure 3013 Series of battery wiring diagram

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance protection
plate

Page 3 6 of 4 8

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance
protection plate

The 4.3.APP installation is available

Scanning the QR code shown in FIG. 31 allows you to obtain the mobile phone APP
matching with the product.

5. Use and operat

5.1. Preparation and inspection before use

Before the protection plate turns on, check again that the balance line
connection is normal and that the “C-" and “B-" are connected correctly. Check
whether the protective plate has been safely fixed with the electric cell, and
confirm that it can be connected to the protective plate to power, otherwise it

may cause abnormal work, or even burning and other serious consequences.

5.2. Power operation on the protection board
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After confirming that the above operation is correct, the protection plate
can be powered up. The protection plate does not have the power control switch,
and is designed to charge the activation mode (the charger voltage is 5V higher
than the battery voltage), that is, after the battery pack needs to be

connected to the charger to make the protection plate work. [l
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The 5.3.APP Operation Description

5.3.1. Equipment Operation

5.3.1.1. Equipment connection

First turn on the mobile phone Bluetooth, and then open the APP, as shown in
Figure 32.

Click the upper left icon to scan the device, wait for the scan
to complete, click the device name to be connected, such as
”JKBIA24S”. On the first connection, the APP prompts for a password.
The default password for the device is 712347, and the device is
connected
After the APP will automatically record the password. The next connection
does not need to enter the password. After opening the APP and the

automatic connection, the password input interface is shown in Figure 33.

Figure 32. Device scanning

Pour®€hina®telecom guard

-
L
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Figure 33. Password input

5.3.1.2. Modify the password and name

Click the "Pen" icon on

the device name and password.

The modified device name

name only supports English or

the right side of the list of the device to modify

interface is shown in Figure 34. Note that the device

number, not Chinese name

And Chinese characters. Page 38 of 48
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The modified password interface is shown in Figure 35. To modify the device
password, you must first enter the old password of the device, and you can enter
the new password entry option only if the current password is correct. After

entering the new password twice, click "OK’ to complete the device password

modification.

u China Telecom Order 1142 AM s n China lileiAge? -

canc

| 'm what you are here today .

space

Figure 3 4: Name Modification Figure 3 5. Password modification
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5.3.1 Status viewing

The real-time state interface is shown in section 36.

station

HEAWE

Figure 36 Real-time status display

Divided into 3 areas in the real-time status page.
Area 1 in the figure is the battery comprehensive information column. The
parameters are defined as follows:

a) performance period

The running time represents the total running time from the first startup of
the protection board.

b) charge
Represents the switch status of the current protection board charging
MOS. When “On” is displayed, the current protective board charging MOS is

on and the battery is allowed to charge; when “off” is displayed, the
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current protective board charging MOS is off and the battery is not allowed

to charge.

c) discharge

Represents the switch status of the current protection plate discharge
MOS. When “On” is displayed, the current protective board discharge MOS is
on and the battery is allowed to discharge; when “off” is displayed, the

current protective plate discharge MOS is off and the battery is not

allowed to discharge.
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d) balanced

Indicates the switching state of the current protection board
equalization switch. When the “On” is displayed, the protection board
automatically balances when the equilibrium trigger condition is reached;
when the “off” is displayed, indicating that the equilibrium is closed, and
the protection board will not balance the battery.

e) voltage

The voltage area displays the total voltage of the current battery in real
time, and the total voltage is the sum of all individual voltages.

f current
The current area displays the total current of the current battery in real

time. The current is positive when the battery is charged, and negative when the

battery is discharged.

g) power of battery

Total power representing the current battery output or input, whose value is
the product of the absolute value of the current battery voltage and battery

current.

h) dump energy

The remaining percentage of the current battery.

i) battery capacity

Indicates the actual capacity of the battery calculated by the current
protection panel through the high—precision SOC in: AH. (This value
requires the battery to do a complete discharging and charging cycle

before updating).

j) residual capacity

Remremaining capacity represents the remaining capacity of the current

battery in AH.

k) circulation volume

Cycle capacity represents the cumulative discharge capacity of the battery in

AH.
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) cycle index

The number of cycles represents the charge saturation times of the current

battery.

m) Mean of monomers

It represents the average unit voltage of the current battery in units: V.

n) Maximum pressure difference

The maximum pressure difference indicates the difference between the highest
and lowest cell voltage of the current battery, unit: V.

0) equalizing current

When the protection plate opens the equilibrium function and reaches the
equilibrium conditions, the equilibrium current display area displays the

equilibrium current in real time, in unit:
A

When equalization proceeds, the monomer voltage of the real-time state
displays the area, blue represents the discharged battery and red represents
the charged battery. Equilibrium current negative current indicates that the
battery is discharging, when the blue flashes, the equilibrium current
positive current indicates that the battery is charging, red at this time

Color flashing.
Page 4 1 of 4 8
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The protection plate adopts the active equalization technology, the principle of
equalization is taken from the high voltage cell power, stored to the protection plate,
and then put to the protection plate

Low—voltage electric cell

p) Mos

Display the temperature of the current protective plate power MOS in C.

q) Battery temperature 1

Display “NA” without installing the temperature sensor 1, and
display the temperature of the temperature sensor 1 in real time under
the condition of installing the temperature sensor, in C.

r) Battery temperature 2

Display “NA” without the temperature sensor 2 installed, and display
the temperature of the temperature sensor 2 in the unit of C.

Single-body voltage area in area 2 in the figure. The voltage data for each
monomer in the battery pack is displayed in real time, where red indicates the lowest

charge

Voltage monomer, blue indicates the highest voltage monomer.

Area 3 shows the equilibrium line resistance area. The equilibrium line
resistance is the equilibrium line resistance obtained by the self-inspection
of the protection plate. This value is only the initial calculation. The
purpose is to prevent the wrong line, or bad contact. When the equilibrium
line resistance exceeds a certain value, it is displayed as yellow, and the
equilibrium cannot be opened at this time.

5.3.2 Parameter setting
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Figure 74 The disambigutor page shows
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If you need to modify the working parameters of the protection board, you must
first click the “authorization Settings” button to enter the parameter setting
password,

To verify that the parameter sets the permissions. Parameter settings password factory
default is ”7123456”. Only after you enter the parameters correctly and set the password

Modify the parameters of the protective board. Parparameter password and device
Bluetooth connection password are independent of each other.

The working parameters of the protection board can be modified on the parameter
setting page. Each parameter is defined as follows.

a) One key lithium iron

Click this button to modify all the working parameters of the protection board to
lithium iron battery parameters. The default value of lithium iron parameters is shown in
the appendix.

b) One key three yuan

Click this button to modify all the working parameters of the protection
board to ternary battery parameters. The default value of ternary lithium
parameters is shown in the appendix.c) One-click lithium titanate

This button can modify all the working parameters of the protection plate to the
lithium titanate battery parameters, and the default value is shown in the Appendix.

d) Number of monomers

The number of cells indicates the number of cells in the current battery.
Please set the value accurately before use, otherwise the protection plate

will not work normally.
e) battery capacity

This value is the design capacity of the battery.

The f) Trigger the equilibrium pressure difference

When the equilibrium switch is turned on, when the maximum pressure
difference of the battery pack exceeds the value and the current unit voltage
exceeds the equilibrium starting voltage, the equilibrium starts until the

equilibrium ends when the pressure difference is below the value or the unit
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voltage is below the equilibrium starting voltage. For example, set equilibrium
trigger pressure difference is 0.01V, and the equilibrium starts when the battery
pack pressure difference is greater than 0.01V, and the equilibrium ends when it
is lower than 0.01V.

(It is recommended to set the equilibrium trigger pressure differential value

of 0.005V for batteries above 50AH, and 0.01V for batteries below 50AH).
g) Voltage calibration

The voltage calibration function can be used to calibrate the accuracy of the
voltage acquisition of the protection plate.

When the total voltage collected and the total voltage collected by the
protection plate and the total voltage of the battery are wrong, the voltage
calibration function can be used to calibrate the protection plate. The
calibration method is to fill in the current measured total battery voltage
and then click the ’Set’ button behind the voltage calibration, to complete the

calibration.
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h) Current calibration

The current calibration function can be used to calibrate the accuracy of the
current collection on the protective plate

When the total current collected by the protection plate and the actual
current of the battery are found in error, the current calibration function can
be used to calibrate the protection plate. The calibration method is to fill in
the current measured total battery current, and then click the ’Set’ button

behind the current calibration to complete the calibration.

. ” . ” ” ”
1) monomer underpressure protection , monomer underpressure recovery

”Single undervoltage protection” refers to the cut—off voltage of the cell.
As long as any single voltage in the battery pack is lower than this value, the
single undervoltage alarm is generated. Meanwhile the protection plate closes
the discharge MOS, and the battery can only be charged. When the alarm is
generated, only after all the single voltage value exceeds the value of “single
voltage recovery”, the protection panel removes the ’single undervoltage alarm’

and opens the discharge M O S at the same time.
) “Single overcharge voltage”, ”“single overcharge recovery”

”Single overcharge voltage” refers to the saturation voltage of the
battery cell. As long as any single cell voltage in the battery pack exceeds
this value, a ’single overcharge alarm’ is generated. At the same time, the
protection plate closes the charging MOS. At this time, the battery cannot be
charged and can only be discharged. When the alarm is generated, only after
all the single voltage value is lower than the value of “the single overcharge
recovery”, the protection plate removes the “single overcharge alarm” and

opens the charging MOS at the same time.
The k) Automatic shutdown voltage

The automatic shutdown voltage represents the minimum voltage of the
protection plate works, and it turns off when the voltage of the highest unit
in the cell pack is lower. This value must be lower than the “single

. ”
underpressure protection’.
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) “Maximum charging current”, “charging overcurrent delay”, “charging
overcurrent discharge”

When charging the battery pack, the current exceeds the “maximum charge
current” and the duration exceeds the “charge overcurrent delay” time, and the
protection plate generates a ’charge overcurrent alarm’, and turns off the
charging MOS. After the alarm is generated, after the time of “overcharge
discharge”, the protection board removes the overcharge discharge alarm and
restart the charging MOS.

For example: set the “maximum charging current” to 10A, ”“charge overcurrent
delay” to 10 seconds, and “charge overflow release” to 50 seconds.During the
charging process, the charging current exceeds 10 A for 10 seconds, the
protection board will generate a ’charging overcurrent alarm’, and the charging
MOS will be closed at the same time. 50 seconds after the alarm is generated,
the ’charging overcurrent alarm’ will be lifted, and the protection board will

restart the charging MOS.

m) “Maximum discharge current”, ”“discharge overcurrent delay”, “discharge
overcurrent release”

When the battery pack is discharged, the current exceeds the “maximum
discharge current” and the duration exceeds the “discharge overcurrent delay”
time, and the protection plate generates a ’discharge overcurrent alarm’ and
turns off the discharge MOS. After the alarm is generated, after the
”"discharge overcurrent release” time, the protection board removes the

“"discharge overcurrent alarm” and restart the discharge MOS.
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Example: set the “maximum discharge current” to 100A, the “discharge
overcurrent delay” to 10 seconds, and the “discharge overcurrent release”
to 50 seconds. During the discharge process, the discharge current exceeds
100 A for 10 seconds, the protection board will produce the ’discharge
alarm’, and close the discharge MOS. 50 seconds after the alarm generation,
the ’discharge alarm’ is removed, and the protection board will reopen the

discharge MOS.

) Short-circuit protection is removed

When the short circuit protection occurs, remove the short circuit protection
after the time set by the ’short circuit protection release’.

o) Equalized start voltage

The equilibrium starting voltage is used to control the voltage phase
of the equilibrium, and the equilibrium is only triggered when the single
voltage exceeds this value and the maximum pressure difference of the

battery pack exceeds the equilibrium triggered pressure difference.

p) Maximum equilibrium current

Equilibrium current represents the continuous current of high voltage
battery discharge and low voltage battery charging during the process of
energy transfer. The maximum equilibrium current represents the maximum
current in the energy transfer process, and the maximum equilibrium
current is appropriate for not exceeding 0. 1C.

For example: 20AH battery does not exceed 20%0. 1=2A.

qQ) ”9harging over temperature protection”, “charging over temperature
recovery
During the charging process, when the battery temperature exceeds the
value of “charging over temperature protection”, the protection panel
generates a ’charging over temperature protection’ warning, and the
protection panel closes the charging MOS. After the alarm is generated, when

the temperature is lower than “charging over temperature recovery”’, the

Chengdu Gekong Technology Co., LTD



Maintenance manual for lithium battery active balance
protection plate

protection plate removes the “charging over temperature protection” warning

and opens the charging M O S at the same time.

) “Charging low temperature protection”, “charging low temperature
recovery”

During the charging process, when the battery temperature is lower than
the value of “charging low temperature protection”, the protection plate
produces a ’charging low temperature protection’ warning, and the protection
plate closes the charging MOS. After the alarm is generated, when the
temperature is higher than the “charging low temperature recovery”’, the
protection board will remove the ’charging low temperature protection’

warning, and restart the charging M O S at the same time.
s) “MOS over temperature protection”, ”“MOS over temperature recovery’

When the MOS temperature exceeds the value of “MOS over temperature
protection”, the protection plate generates a “MOS over temperature alarm”
and turns off the charge and discharge MOS, and the battery cannot be
charged or discharged. After the alarm is generated, after the MOS

temperature is below the value of ”“MOS over temperature recovery’,

The protection board removes the *MOS over temperature alarm’ and resumes the
charge and discharge MOS (MOS over temperature protection)

Value is 75°C <+ MOS overtemperature recovery value is 65°C <+ Both values are
the factory default value ¢ cannot be modified)

pay attention to:

Refer to any of the parameters < Please refer to the instructions. Improper
parameters may prevent the protective board from working properly. Even burn down
the protective board.
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After any parameter is modified, click the "set" button behind the
parameter to complete the parameter distribution, and the protection board

will successfully make a "drop" sound after receiving the parameter.

5.3.3, B M S control

The BMS control page is shown in Figure 38. Through BMS control, the
charging function can be switched, discharge function, equalization function and

the factory setting can be restored

Figure 38. The B M S Control Page

6. Safety and protection measures and matters needing attention

Before use, please read the operating instructions carefully,
according to the wiring diagram of the corresponding number of strings,

from the negative pole to the positive pole, after the balance line is
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connected, you should use the multimeter again to confirm, confirm that

the error can be inserted into the protection board.

The default password of the protection board is ”1234”. After the
mobile phone APP is connected to the protection board, please change the

connection password in time to prevent being connected by others.

Do not allow to privately refit the power line of the protection
board, privately refit the power line will cause the uneven flow of
the protection board and burn the protection board.
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7. Transportation and storage

7.1. Transportation

Bated products are not directly affected by rain and snow and
violent collision and bumps, and can be transported by the usual means
of transport.Not allowed with corrosubstances such as acid and base

during transportation.

7.2. Storage

Packed products should be stored in a permanent warehouse, the
warehouse temperature of 0°C "35°C, the relative humidity does not
exceed 80%, the warehouse should be no acid, alkali and corrosive

gas, no strong mechanism vibration and impact, no strong magnetic

field.
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Appendix default parameters of "one key lithium iron", "one key
ternary"” and one key lithium titanate"
order parameter Three Iron Lithium unit
number default lithium titanate black
black dog
default recognition
Single under-— 2.9 2.6 1.8 V
pressure protection
2 Single interception 3.2 3.0 2.0 V
underpressure protection
is restored
3 Single overcharge 4.2 3.6 2.7 V
voltage
4 Single—body 4.1 3.4 2.4
overcharge protection is
restored
5 The equilibrium 0.01 0.01 0.01 v
pressure difference is
triggered
6 Automatic shutdown 2.8 2.5 1.7 V
voltage
7 Charge overcurrent 30 30 30 secon
protection delay
8 Charging overcharge 60 60 60 secon
protection discharge
time
9 Overdischarge 30 30 30 secon
protection delay
10 Discharge time of 60 60 60 secon
discharge overcurrent
protection
11 Short-circuit 60 60 60 secon
protection release time
12 Charging at the over 60 60 60
—temperature protection
temperature
13 Charging with over— 55 55 55 C
temperature recovery
temperature
14 Discharge and over-— 60 60 60 C
temperature protection
temperature
15 Discharge over- 55 55 55 c
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temperature recovery
temperature

16 Charging for the low —20 —20 —20
—temperature protection
temperature

17 Charging at low —10 —10 —10 C
temperature and recovery
temperature

18 MOS over—temperature 75 75 75 C
protection temperature

19 MOS over—temperature 70 70 70 C
protection for recovery
temperature
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