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HT-24S 04/10/15/20EB
Battery Smart Active Balancer
Single string 1.5V~4.5V

User Manual

Thank you for purchasing [/F¥fd3enerer our series of products. They will bring
convenience and efficiency to your battery capacity testing work. To ensure the best user
experience, please read this manual carefully before use and keep it properly for future reference.

U A idAcerer We reserve the right to upgrade the machine and modify the manual without

prior notice. Thank you for your understanding!
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1. Product Introduction

Chengdu Heltec Energy Technology Co., Ltd.

The HT-24S04/10/15/20EB battery intelligent active balancer is a tailored Balanced
management system specifically designed for high-capacity series-connected battery packs.
Utilizing supercapacitors as a medium, it achieves active energy transfer equalization. The device
has a voltage acquisition range of 1.5V~4.5V with an accuracy of 1mV, and is suitable for
mainstream lithium-ion, lithium iron phosphate, and lithium titanate batteries on the market. It
supports 2 to 24 strings of batteries, cascading use, and disordered power-on. It is widely used in
battery packs for small sightseeing cars, scooters, shared cars, high-power energy storage, base
station backup power supplies, solar power stations, and other products. It can also be used in

battery equalization maintenance, repair, and other applications.

2. Product Features

1) Customize the equalization current size, and the instrument automatically adjusts the
equalization current during the equalization of small-capacity battery packs.

2) The equalization current is set in the app to the actual working equalization current value,
which is independent of the voltage difference of the series-connected battery cells in the battery
pack.

3) It features Bluetooth communication and comes with a companion mobile app software.
Through Bluetooth connection to the equalizer, users can view data such as cell voltage,
maximum cell voltage, minimum cell voltage, average cell voltage, maximum voltage difference,
total battery pack voltage, real-time equalization current, operation time, equalization status, and
device temperature. It allows online modification of device equalization parameters.

4) Supports cascading use, supports disorderly power-on, supports disorderly power-on detection
and protection, and supports power-off detection for cable disconnection, misconnection

protection, and fault alarm function.

3. Product Parameters

model

HT-24504/10/15/20EB

Number of applicable strings

28~24S

cascade

cascade support

Overall dimensions

04EB: L140xW128 x T22 (mm)
10EB: L142 xW155xT28 (mm)
15/20/25EB: L313xW193xT43 (mm)

Weight (including packaging)

470g/810g/2530g

Substrate material/surface treatment

FR-4/Lead-free HASL

Supported battery types

Lithium-ion battery with nickel cobalt manganese
(NCM)/lithium iron phosphate (LFP)/lithium titanate
(LTO)

Operating Range of Cell Voltage

1.5V~4.5V

Undervoltage Protection Sleep Voltage

Customizable settings via APP: 1.5V~4.2V

Equilibrium method

Time-shared single-channel transfer, point-to-point
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energy transfer

Balanced current

Customizable settings via APP:
1A~4A/10A/15A/20A

Voltage equalization accuracy
(customizable via APP)

External Power Supply Required

Battery power supply: accuracy 3mV (typical value)

15/20EB: External power supply: Accuracy 1mV
(typical value)

Power-fail detection function

10EB:Can be powered by an external power supply
(24V-100V, accuracy +1mV) or by batteries
(accuracy £3mV). An external power supply is
required when fewer than four battery cells are

connected in series.

When the total voltage of the battery system is
lower than 24V (HT-24S15/20EB) /25V
(HT-24S04EB) , an external boost module or an

external power supply is required for power supply

Misconnection protection function

Support power-down detection for flat cables

Reverse Connection Protection

Supports reverse connection protection function

Fault alarm function

Support out-of-order power-on detection/protection

Buzzer

Support fault alarm function

power consumption

Customizable settings through APP

Power Consumption Approximately

1W when the equalization system is turned on, and
approximately 0.5W when it is turned off

Working environment temperature

-20°C to  +55°C
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4. Schematic diagram of product appearance and dimensions

1) Product appearance

HT-24S04EB:
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HT-24S10EB:
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HT-24S15/20EB:

Reserved backplane mounting holes with a diameter of 4.2mm
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2) Accessories

HT-24S04EB:

Accessory .
Accessory name . . Quantity
Specifications
) ) ) 80CM/20AWG/Single
12 pin terminal wire . L 1
end wire stripping 3mm
i i i 80CM/20AWG/Single
14 pin terminal wire . o 1
end wire stripping 3mm

HT-24S10EB:

Accessory Specifications Quantity
Accessory name line line Stripping and tin plating 1
number length length

J-pinterminal - jeawG | 8ocM | 3mm 2
wire

o-pinterminal | jeawG | 8ocM | 3mm 1
wire

DC adapter 18V or 24V (random)
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HT-24S15/20EB:

Accessory name Accessory Specifications quantity
7 Pin 7.62 terminal Fixing hole with screw 1
9 Pin 7.62 terminal Fixed hole with screw 2
DC adapter 24V (random) 1
. Cable length: 1 meter
clamp line . 25
Wire gauge: 16AWG

3) Connector terminals

HT-24S04EB:

Connector P1 connector P2

*Connector Pin Description

connector pin number name definition
1 B- The negative pole of the first string battery
2 B1 The positive pole of the first string battery
3 B2 Second string battery positive electrode
4 B3 3rd string battery positive electrode
5 B4 4th string battery positive electrode
6 B5 5th string battery positive electrode
P1 7 B6 6th string battery positive electrode
8 B7 7th string battery positive electrode
9 B8 8th string battery positive electrode
10 B9 9th string battery positive electrode
11 B10 10th string battery positive electrode
12 B11 11th string battery positive electrode
13 B12 12th string battery positive electrode
14 B13 13th string battery positive electrode
P2 1 B14 14th string battery positive electrode
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connector pin number name definition
2 B15 15th string battery positive electrode
3 B16 16th string battery positive electrode
4 B17 17th string battery positive electrode
5 B18 18th string battery positive electrode
6 B19 19th string battery positive electrode
7 B20 20th string battery positive electrode
8 B21 21th string battery positive electrode
9 B22 22nd string battery positive electrode
10 B23 23rd string battery positive electrode
11 B24 24th string battery positive electrode
12 B+ Battery pack positive electrode
HT-24S10EB:

Connector P1 Connector P2 Connector P3

*HT-24S10EB DC power supply

DC(24V-100V)

HT-24S15/20EB (Taking 15EB as an example) :

! ! ! !

Power port DC Connector P1 Connector P2 Connector P3

www.heltec-energy.com




E@——ENERGY Chengdu Heltec Energy Technology Co., Ltd.

*HT-24S10/15/20EB Connector Pin Description

connector Pin number name definition
DC (Excludes )
1 DC24-120V | DC Injector
HT-24S10EB)

1 B0 The negative pole of the first string battery
2 Bl 1st string battery positive electrode
3 B2 2nd string battery positive electrode
4 B3 3rd string battery positive electrode

P1 5 B4 4th string battery positive electrode
6 B5 Sth string battery positive electrode
7 B6 6th string battery positive electrode
8 B7 7th string battery positive electrode
9 B8 8th string battery positive electrode
1 B9 9th string battery positive electrode
2 B10 10th string battery positive electrode
3 Bl11 11th string battery positive electrode
4 B12 12th string battery positive electrode

P2 5 B13 13th string battery positive electrode
6 B14 14th string battery positive electrode
7 B15 15th string battery positive electrode
8 B16 16th string battery positive electrode
9 B17 17th string battery positive electrode
1 B18 18th string battery positive electrode
2 B19 19th string battery positive electrode
3 B20 20th string battery positive electrode

P3 4 B21 21st string battery positive electrode
5 B22 22nd string battery positive electrode
6 B23 23rd string battery positive electrode
7 B24 24th string battery positive electrode

4) External CAN Communication Interface & Password Reset Switch

HT-24S10EB:

CANL CANH GND 5V

External CAN Password
communication Reset
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HT-24S15/20EB (Taking 15EB as an example) :

CANL CANH GND 5V

External CAN communication

Password reset

5) Indicator Light Instructions
HT-24S04EB:
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Indicator light ¥ndlcat0r When the LED is When the LED flashes
light color constantly on
Bluetooth status Device connection .
. . blue Device not connected
indicator light successful
Fault staltil;shindlcator green Internal fault Battery detection failed
Work sta;til;l:ndlcator red Balanced completion Balancing work

HT-24S10/15/20EB (Taking HT-24S15EB as an example) :

Indicator light | Indicator light color LED constant When the LED flashes
Power status green Power normal /
indicator light
]?;El(;tcoa(:g; itggs blue Device connection successful Device connection failed
ir}):i]i(::reiszti;; t yellow Balanced completion Balancing work
Fault status red The number of battery cells The resistance of the
indicator light does not match the settings balance line is too high
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6) Product dimensions
Note: Dimensions are in millimetres, with a tolerance of £0.5mm.

HT-24S04EB:
128mm
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HT-24S10EB:
26.9mm
28mm
| 144mm |
) R
156mm
 _

16.9mm 38mm 38mm 30.Tmm 16.9mm
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HT-24S15/20EB (Taking 15EB as an example) :

313mm |

193mm

137.6mm 71.6mm |

44mm
42mm
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5. Balanced Introduction

1) Principle of equilibrium

The equalization process of this active balancer consists of the following three steps, which cycle
in sequence until the maximum voltage difference is within the set range:

(1) Detect the maximum and minimum cells;

(2) The maximum charging current of the supercapacitor in the equalizer is the set current, with a
maximum of 04/10/15/20A;

(3) The supercapacitor in the equalizer discharges the smallest cell, with a discharge current of the
set current and a maximum of 04/10/15/20A;

(4) Repeat steps 1-2 in sequence until the voltage difference is within the set range.

2) Single transfer capacity

(1) Calculation formula for single transfer capacity of equalizer: Balanced current/3600 * Duration
(2-59).

For example,if the balanced current is 4A, the single transfer capacity value is between
0.0022Ah-0.0056Ah. if the balanced current is 15A, the single transfer capacity value is between
0.008Ah-0.0208Ah. If the balanced current is 20A, the single transfer capacity value is
between 0.009Ah and 0.0230Ah.

(2) If the balanced battery capacity is relatively small or the capacity difference is small, there
will be excessive capacity transfer.for example, The difference in capacity between the maximum
cell and the minimum cell is 0.1AH, and at this time, if the balancing current is set to
4/10/15A/20A, there will be excessive capacity shift. After the current balancing cycle ends, the
original minimum cell will become the maximum cell, and the maximum cell will become the

minimum cell. The simplest solution to this is to reduce the balancing current.

3) Small capacity balancing strategy

In response to the situation of excessive energy transfer caused by small capacity differences, the
04/10/15A /20Aequalizer has designed an equalization strategy to cope with this situation. When
the equalization cycle ends, the original smallest cell becomes the largest cell, and the largest cell
becomes the smallest cell. The equalizer waits for 3 minutes to allow the battery voltage to
recover. If after 3 minutes, the maximum cell still changes to the minimum and the minimum cell
changes to the maximum, it means that the equalization is indeed excessive. At this time, the
equalizer automatically reduces the equalization current by half.

For example, the original 04/10/15/20A balanced current has now been reduced to
2A/5A/7.5A/10AA balanced current. If there is still a situation of over balancing, continue to
reduce the balancing current until the voltage difference is within the set range.

6. Installation method and precautions

1) Unpacking inspection and precautions

(1) Handle packaging boxes, equalizers, etc. with care and try not to invert them;

(2) Before opening the box, pay attention to whether the packaging is intact, such as whether there
are any impact marks, damages, etc.

www.heltec-energy.com
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2) Installation Instructions for Equalizer

(1) A single equalizer can connect up to 24 battery packs in series.

(2) When used for battery packs with less than 24 battery strings connected in series, the spare
pins are suspended.

(3) When used for battery packs with a total voltage below 24V, an external power supply is
required.

(4) When used in cascade, at least one battery serves as the energy exchange common terminal

between every two equalizers.

3) wiring diagram
(1) HT-24S04EB:

*24 series wiring diagram

* A single equalizer supports 2S-24S. The following figure shows the installation and wiring
method for a 248 battery pack:

HT-24504EB----248 Wiring Diagram

Flying super capacitor intelligent active equalization
please set the battery string to 245 in the APP
245 typical application wiring diagram

Rt

e Y

I ‘ ,

i
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*10 series wiring diagram
*When used for battery packs with less than 24 battery strings connected in series, the spare

pins are suspended. Taking 10S as an example, the installation and wiring method is as follows:

HT-24S504EB-—--10S Wiring Diagram

Flying super capacitor intelligent active equalization

Ad ¥ 2w g1 03 Burns Lapeg aip 1as aseapd

Bl 32 B3 B4 B5 B6 B7 B8 B9 B10
1 +l-+-+-+-+-+ !

*5 series wiring diagram
*When used for battery packs with a total voltage below 25V, an external 30V~100V DC

power supply is required. Taking 5S as an example, the installation and wiring methods are as
follows:

+
+
+

HT-24504EB----58 Wiring Diagram

Ilying super capacitor intelligent active equalization

248 typical application wiring diagram

BB B e e

qre]
1 +4]

ddV 21 W ¢ 0] Furgs Aaaneg 21 195 aseajd

| T
% [Doe)
§n
af
B1 Ba | B5 £3 [oc-1
[.l. +h +h +
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*32 series cascaded wiring diagram
*HT-24S4EB supports cascading use, with at least one battery serving as the energy exchange
common terminal between every two equalizers. Taking 328S as an example, the installation and

wiring methods are as follows:

HT-24S04EB----328 Cascade Diagram

Bl |12 |u3 |4

E-wwuw

Flying super capacitor intelligent active equalization Flying super capacitor intelligent active equalization
please set the battery 248 typical application wiring diagram 248 typical application wiring diagram please set the battery
string to 155 in the APP = E string to 165 in the APP
Weszioot s messnsseesdse e ool o e R P

E—

e

s (L] \Iﬂ HW (01 (B2 |B93 (B4 (K [BI6 | B |58 (5310 26 (H27 |28 | S |

ur
o H He e e He e o e e e e e e + AP+

WITEINL W ATOVEIY) AN
WM OLEN

g

(2)HT-24S10EB:
*24 series wiring diagram
*The wiring method for using battery power or DC adapter power is the same, with only the
following two differences:
(D Battery powered support for 45-24S, voltage balancing accuracy + 3mV;
(2 The DC adapter supports 2S-24S power supply and has a voltage balancing accuracy of £
1mV;
*The following diagram shows the installation and wiring method when connecting a 24S

battery pack:
HT-24S510EB 248 Diagram-Battery Powered
245

o you need to connect Bluetooth and set the

number of battery strings in the app to 24s

' I

-
g )

[ +.! +i +\I +h +‘| +.I +.I +l +H + +i|l +.| +h +h +“| +ir +h +..| +.| +I_k +.| +ht 4

www.heltec-energy.com



qm_ENERGY Chengdu Heltec Energy Technology Co., Ltd.

*16 series wiring diagram
*When used for battery packs with less than 24 battery strings connected in series, the spare
pins are suspended. Taking 16S as an example, the installation and wiring methods are as follows:

HT-24S10EB 168 Diagram-Battery Powered

B 3 W = EEEEERRE you need to connect Bluetooth and set the
I II I number of battery strings in the app to 16s
3883 3 $ T 22RSYRYE
3 0 p b 0 o g 1] m 0 0 o0 (0 (0 00 0
~\

BﬁBﬁ B7 | B8 | B9 \BIU Bi1 | Bi2 | B13 | B14 _315 B16
1+ +h H o H A e+ e e e H +

*2S wiring diagram
*When using DC power supply, the minimum support is to connect a battery pack with 2 series
of batteries in series. The installation and wiring method is shown in the following figure:

HT-24S10EB 28 Wiring Diagram-DC adapter power supply

=
@: DC power supply
(24V-100V)

25

FERRRRRER HEREEERRER HEEEEER you need to connect Bluetooth and set the
number of battery strings in the app to 2s
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*4S wiring diagram
*When using battery power, a minimum of 4 series connected battery packs are supported. The
installation and wiring method is shown in the following figure:

HT-24S10EB 4S Wiring Diagram-DC adapter power supply

vou need to connect Bluetooth and set the
BRAA EEEA BERRE ERERE B number of battery strings in the app to 4s
8858 B2-ooIeet 228SHAN
@ 0 mo OONOOOO0OONM Om0aoooo

*36 series cascaded wiring diagram

* HT-24S10EB support cascading use, with at least one battery serving as the "energy exchange
common terminal" between each two equalizers. Taking 36S as an example, the installation and
wiring methods are as follows:

HT-24S10EB 365 Cascade Diagram
185(1)

| b o i ith st the
soomem o meed £ conmect et anil et th

mnmabor of haitery sivings in the app i 1%
e
i

|
- =
—
e,
# — —,
Bl | B2 | B3 B4 JBs | B6 | 67 | BE | B | HIO |!I1|HF2 BL3 | Bl4| BIS ] BIG | B1T | BI& o
P‘.-|+I+|+l +h o+ 4L+ +=h S+ o+ FE0 F#=0 Hl 6 #=0 +h -I-é
s &
B3 B3G B34 B33 B3 B3] IS0 B RER RET BOG B2 BRE4 B23 B22 B2 B2 BID é‘n
P+l o+ g i 4 R i i i i i+ i+ i i i l+-+lﬁ§
L
— 3’
— o &
N —— i
)
L.
L |
» ] 195(2)
goam b 4
TR Tt i youm meed b conmect Tiuesooth aml wet the
mmEmE +44 mmber of hattery sirings jm the app o 19
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(3)HT-24S15/20EB:

*A single equalizer supports 25-24S. The following figure shows the installation and wiring
method for a 24S battery pack:

—T

1 h |
BexiLoey B0 Bl B2 B3 B4 B5 B6 BT BR B9 B10 B11 B12 B13 B14 B15 B16 B1T B1& B19 B20 B21 B22 B23 B24
© enornpoROEne PNRORRONORNG PRRNpORORY
1 1 7

—

.

B1 _1514_ B15] B16 .B“.ﬂ@l?.lﬂ?sl—ﬁ?@ B21] B22

L L R B O L LR RO O B B B
S— ] —_—

m—

*17 series wiring diagram
*When used for battery packs with less than 24 battery strings connected in series, the spare

pins are suspended. Taking 17S as an example, the installation and wiring method is as follows:

T

T . 1
DC24-120V
! BO Bl B2 B3 B4 BS B6 BT B8 B B10 Bl1 B12 B13 B14 B15 B16 BIT B18 B19 B20 B21 B22 B23 B24
I®I ®E3[1[‘JDDDDB[‘J®I AnEninEninEnEnEngini] [@EIDDEIDEID®1 l \

|

B1| B2 | B3 | B4 B7 | B8

B9 |B10|B11 | B12|B13 | B14| B15[ B16| B17
"+ - FEEE FIEE PR PR MR TR R

*3 series wiring diagram
*When used for battery packs with a total voltage below 24V, an external 24V~120V DC

power supply is required. Taking 3S as an example, the installation and wiring methods are as
follows:

4 T -y
oL L20¥ BO Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12 B13 B14 B15 B16 B17 B18 B19 B20 B21 B22 B23 B24
®1 f[epppooonnnd [enoononnonne poonoonong
i L

power supply

o [l
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*40 series cascaded wiring diagram

*HT-24S10/15/20EB supports cascading use, with at least one battery serving as the "energy
exchange common terminal”" between every two equalizers. Taking the 40S as an example, the
installation and wiring methods are as follows:

*Wiring precautions:

. Installing an equalizer requires a certain level of electronic knowledge reserve.

(2. When wiring, first solder the terminal wire to the battery pack, and then insert the
equalizer.

(3. When used in cascade, there should be at least one "energy exchange common terminal"
between every two equalizers. When welding, please pay attention to whether the connection here
is correct and whether there are phenomena such as virtual welding and false welding.

@. Cascading is used in a high-voltage environment. Please double check the wiring for
errors. If it cannot be used after connection, please contact the after-sales personnel for the

corresponding cascading wiring diagram.
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7. APP installation

Scan the following QR code to download the mobile software for operation

APP usage (Taking 15EB as an example, the other usage methods are identical.)

1) Pre use inspection

(1) After downloading the app, be sure to enable location and location information and allow the
app to use location information, If the positioning is not enabled, it will result in the inability to
search for the equalizer and the device cannot connect.

(2) Before turning on the power, please confirm that the balance line is connected properly, that
the power provided to the equalizer is within the required range, that the equalizer is securely
placed, and that there are no short circuits on the circuit board. Only after confirming that there are

no errors, can the equalizer power be turned on.

2) APP connection device steps
Step one, turn on Bluetooth and connect the device (be sure to turn on location and location
information and allow the app to use location information), as shown in the following figure; After

an unconnected device enters the app, the system will automatically start scanning the device.

HT-24515E8
38:36:09:00:8A:5F

Connecting device, please wait...
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Step two, after successful connection, activate the balance switch as shown in the following

figure:

17:328

Devices

©
Totvol
9.806

®

AvgVol
3.269

BatType: LFP

0.000v

@5

STATUS

SETTINGS

090 56 a6 =

2

a2% 0

ool ey 17328
ﬁ? Devices
Equalizing: RunTime:
EquCur:0.01 Connect:Lin
ttir State:)

o @ @

MaxVol MinVol TotVol
3.270 3.267 9.805
©) 4 ®
Difvol SysTemp“C Avghol
0.002 212 3.268
Qty(s): 24

BatType: LFP

& D

ALARM STATUS

RS T = 44% 0

)E:] !'1'5—245155;5 ﬁ

d EquCur:0.

& w
MaxVol MinVol
3.269 3.267
Q 4
Difvel SysTemp®C
0.002 20.9
Qty(s): 24

3.267V

0.000V.

0.000V

SETTINGS ALARM

Step three, change the parameters based on the battery type and the number of battery strings (a
password is required to enter the settings for the first time), as shown in the following figure:

When you first enter the Settings interfa
ou need to input the initial password
nitial password: 123456

Please enter the device password

[e][e][e][e][e][e]

Please enter the device
password

]

Cancel

f '""Remember password'' is not checked
hen every time you click on the Settir
nterface, you need to enter a password

Equilibrium

stop voltage(V): “start ve

Battery type description:

3
2.After setting the battery type, the APP
will automatically generate the initial

' and "balance start

parameters as needed
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17:36 B Tt
Devices P
Qty(s) 24
Startup DifVol(V) 0.005
Max EquCur(A) 5.000
Stopvol(V) 2.500
Runvol(V) 2.600
Soc(Ah) 100
BatType LFP
Buzzer OFF
1
O 823
STATUS SETTINGS

ALARM




@——ENERGY Chengdu Heltec Energy Technology Co., Ltd.

Step four, after setting the required parameters, you can monitor the parameters of each individual

unit from the "Status" or "Alarm" page.

17:36 D iR 43% 17:36 AN ST 2%l
oeies TSI o oeies YLD o

1 Battery information

B16  Fail Fail B18  Fail
Bl Normal B2 Normal B3 Normal . ; .
B19  Fail B20  Fail 321 Fail
B4 Fail B5 Fail Fail X _ P
B2z  Fail B23  Fail B24  Fail
B7 Fail 38 Fail 30 Fail
B10  Fail B1l Fail B12  Fail 1 Acquisition line information
BI3  Fail 814 Fail B15  Fail Bl Normal B2 Normal B3 Normal
B16 Fail B17  Fail B18 Fail B4 Normal B5 Normal B6 MNormal
B19  Fail B2 Fail B21  Fail B7 Normal B8 MNormal B39 Normal
B22  Fail B23  Fail B24  Fail B10 Normal BI11 Normal 812 Normal
B13 Normal Bl4 Normal 15 Normal
Acquisition line inf i
1 Acquisition line information B16 Normal B17 Normal B18 Normal
Bl  Normal B2 Normal B3 Normal
B19 MNormal B20 Normal B21 Normal

B4  Normal B5 MNormal B6 Normal
B22 Normal B23 Normal B24 Normal

B7 Normal B8 MNormal B9 Normal

B10 Normal Bll Normal B12 Normal I Temperature information
B13 Normal 814 Normal B15 Normal Balancer: Normal Mos Normal
B16 Normal 7 Normal B18 Normal NTC1 Normal NTC2 Normal
B19 Normal B20 Normal B21 Normal

D £ O] D) & O)
STATUS SETTINGS ALARM STATUS SETTINGS ALARM

Step five, is to disconnect or replace the connected device. (If there is no need to disconnect, do
not proceed with this step)
*Special note: Turn off the "equalizer switch" or remove the power/battery pack, and the equalizer

will stop running.

17:37 R ST 2%l 17:38 R ST 2%l
eV ) HT-24S15EB - )
= Tips: Enable Bluetooth and positioning.
RunTime:o i Equalizing: ( 1
Connect:Lin} EquCur:
State:(.
W @ W
TotVol MaxVol MinVol 4
9.806 3.269 3.267
@ ~ [ HT-24515E8 loe |
=/ {L 38:36:09:00:8A:5F L )
AvgVol Difvol SysTemp?C 3
3.269 0.002 210
BatType: LFP Qty(s): 24 Connect other balancing instruments
(when this balancing instrument stops
269V ° 02 3.269v .
balancing)
3267V ).000\ 1. Turn off the balance switch --2. Click on
the device list --3. Disconnect the device
\ov .
--4. Click scan to find new devices
. Connect to other equalizers (when this
: equalizer is continuously equalizing)
2. Click on the device list --3. Disconnect
- the device --4. Click Scan to find new
devices
L L To maintain balanced operation, do not turn
“9 oo @ off the balance switch
STATUS SETTINGS ALARM
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Finally, please find attached the steps for viewing device information and changing device

passwords, as shown in the following figure:

17:38 AT 2% 17:39 R ST 2%l
Devices | B HI.Z.“E}?E? | | b | ¢ System settings
RunTime: /11 T Equalizing: /]\ Check for updates Latest version >
Connect:Linl EquCur:0.0007
. English >
I Equipment System Language nglis
~ information Settings
Change name HT-24S15EB >
Y Y
U @ u Change password >
TotVol MaxVol MinVol
9.806 3210 3.267 System Info
@ © {L System Info: HT-24S15EB
Avgol Difvol — o Hardware Version: HW-1.8.0 Version: v1.3.41
vgVol ifVol ysTemp® o
3269 0.002 212 SuftwarelVersmn. ZL-1.8.0
App Version: V0.1.73
Production Date: 20251120

BatType: LFP Qty(S): 24 Poweron:7
i " Work Time: 0 H

9 @ O

STATUS SETTINGS ALARM

oV

8. Attention

1) The equalizer defaults to 24S for first-time use, so when you use it for the first time, if the
connected battery pack is not 24S, the fault indicator light will light up, which is a normal
phenomenon. Because the number of strings set in the APP does not match the actual number of
connected battery strings, in this case, after successful connection, the battery parameters should
be modified first before enabling balancing.

2) When a malfunction occurs, balancing cannot be activated.
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9. Phenomenon explanation

1) General fault analysis and troubleshooting

order number Fault phenomenon Root cause analysis | Solution
(1) Check if the equalizer pins are
connected correctly;
1) The power indicator Equalizer power (2) When connecting a battery
light is not on supply is abnormal | pack below 12V, an external
12V~120VDC power supply must
be used for power supply.
(1) Check if Bluetooth is turned
Unable to search for The APP does not on s . .
) device have relevant (2) Turn on location and location
authorization information and allow the app to
use location information.
Check if the voltage of the first
string of batteries is higher than
Eaualizer not turnin The equalizer does | 2.4V. If it does not meet the
3) 4 on & not meet the conditions, please charge the
working conditions | batteries to above 2.4V, and then
the equalizer will automatically
turn on.
The APP prompts that Check if the number of individual
Abnormal number of .
the number of individual settings or settings matches the number of
@) individual settings cHng connected batteries. If different,
connection of .
does not match the set . simply change the actual number
balance lines .
value of connected batteries in the app.
The resistance of the | Check if there is any poor contact
APP prompts that the | wire group from the | in the connection between the
%) resistance of the battery to the battery cell and the connector. If
balance line is too high connector is too there is no poor contact, please
large replace the wire.
Check the connections one by one
Wiring error or to eliminate any connection errors.
Inaccurate voltage ) .
(6) . parameter setting Fine tune through  voltage
collection L .
error acquisition reference until accurate
acquisition.
Contact customer service or
Cannot be used in No energy exchange | after-sales personnel to inquire
(7 o
cascaded common end about the wiring diagram for the
required cascading.

*Special note: The above are possible causes and solutions for common faults. If the fault is still

not resolved, please contact after-sales service.

2) Buzzer alarm instructions

order number phenomenon Phenomenon explanation Solution
) Zizggz(ﬁisg??gsuﬁge tﬁ::]i?:il Equipment hardware data contact the
fault indicator light is o,n) storage failure manufacturer
The buzzer sounds 3 tmes every Bluetooth communication contact the
2) 0.5 seconds (the red fault indicator error manufacturer
light is on when it sounds)
3) The buzzer beeps 4 times every 0.5 | Equipment hardware contact the
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order number phenomenon Phenomenon explanation Solution
seconds (the red fault indicator failure: Overvoltage of manufacturer
light only lights up during the supercapacitor voltage
interval)

3) Buzzer Description

order number phenomenon Remarks
After the device is powered on, the buzzer sounds
(1) three times. (At this time, the green indicator light

is constantly on)

After activating the balancing function, the buzzer

2) will sound once. (The yellow indicator light is
flashing at this time)
After balancing is completed, a delay of 3 The buzzer function

3) minutes will sound once. (At this time, the yellow | needs to be turned on in
indicator light is constantly on) the settings.

11. Safety protection measures and transportation and storage

1) Security protection measures

(1) The equalizer itself does not have high voltage and will not cause electric shock damage to the
body.

(2) There are no user repairable components inside the equalizer. All repairs should be carried out
by qualified maintenance personnel.

If the working voltage set by the factory is changed, the safety certificate is no longer applicable.
(3) Before touching the equalizer sampling line, the personnel performing the operation must

discharge static electricity themselves and take anti-static measures.

2) Transportation

The packaged products can be transported using conventional transportation tools without being
directly affected by rain, snow, or severe collisions and bumps.

*During transportation, it is not allowed to be placed together with corrosive substances such as

acid and alkali.

3) Storage
Packaged products should be stored in a permanent warehouse with a temperature range of
0 °C~35 °C and a relative humidity of no more than 80%. The warehouse should be free of acid,

alkali, corrosive gases, strong mechanical vibrations and impacts, and strong magnetic fields.

12.Balancer CAN Communication Protocol (V1.2)

1) Overview
This agreement outlines the electrical interfaces, data formats, communication rates, and

other aspects pertaining to the external communications of the balance board.
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Communication interface CAN

baud rate 250Kbps

3) CAN Bus Data Format

(1) During communication, only standard CAN bus frames are utilised without employing
extended frames. The entire communication frame content is constrained by the arbitration field
ID of the CAN bus, where ID = the device address of the equalisation board.

(2) The CAN bus standard frame arbitration field ID comprises 11 bits in total. The protocol
stipulates that the upper 7 bits shall be set to zero, whilst the lower 4 bits are used to indicate the
device address.

ARBITRATION FIELD

BIT10:4 BIT3:0

0 Balancer Address(0-255)

4) Communication process

The entire communication employs a master-slave architecture, with the computer serving as
the master device and the equaliser as the slave device. All communication is initiated by the
master device, to which the slave device responds. During communication, the first byte of each
data frame is defined as the slave device address, with the second byte indicating the data frame
type. All multi-byte values employ little-endian mode, where the low byte precedes the high byte.
Note that the CAN protocol frame ID must correspond exactly to the address of the first data byte.

Here, taking the example of the slave device address being 0x01, and the host obtaining the

data from the slave battery pack and setting data, the communication is explained.

4).1.Request equaliser data (address 0x01)
(1) The host sends data

slave address Frame type Data content
1 2 3-8
0x01 0x22 0x00......... 0x00

(2) Balancer response (All voltage units are in millivolts (mV), all current units are in milliamps
(mA), and temperatures are in whole degrees Celsius (°C)) .

Addr identifier Data content

B1 B2 B3 | B4 B5 | B6 B7 | BS
0x01 0x00 Voltage of Cell 1 mV | Voltage of Cell 2 Voltage of Cell 3
0x01 0x01 Voltage of Cell 4 Voltage of Cell 5 Voltage of Cell 6
0x01 0x02 Voltage of Cell 7 Voltage of Cell 8 Voltage of Cell 9
0x01 0x03 Voltage of Cell 10 Voltage of Cell 11 Voltage of Cell 12
0x01 0x04 Voltage of Cell 13 Voltage of Cell 14 Voltage of Cell 15
0x01 0x05 Voltage of Cell 16 Voltage of Cell 17 Voltage of Cell 18
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Addr identifier Data content
B1 B2 B3 | B4 B5 | B6 B7 | BS
0x01 0x06 Voltage of Cell 19 Voltage of Cell 20 Voltage of Cell 21
0x01 0x07 Voltage of Cell 22 Voltage of Cell 23 Voltage of Cell 24
Current equilibrium Total voltage 10 . Comp} cted balanced
0x01 0x08 . differential pressure value
current mA millivolts mV mV
Equipment
Maximum voltage Opgztlll(;nal NTC
0x01 0x09 Average voltage mV difference mV Indicator temperature
C
(see Table
D
Battery
Battery
Battery Battery | Battery Cable Cable Battery Cable
Status Status Status Assembly
. . . . Assembly Assembly
Detection | Detectio | Detectio | Inspection . .
n n Inspection Inspection
b1-b8 b1-b8
OxOT | Ox0A 1 (0x01>b | b9-b16 | b17-b24 | (bito>b1y | 9016 | bI7-H24
1)
0:Norma | 0:Norma | 0: Normal 0: Normal | -0: Normal 1.
1: Exceeds Exceeds
0:Normal LI LI 1 Qut of Specificati | Specification
1: Failed Failed Failed | specificatio P on P
n
Pressure; d1ff§rent1al Disable equalisation Enable balanced voltage
0x01 0x0B value triggering the
voltage value mV value mV
balance mV
Battery
Type
Balance
d Switch | NpmOor oF |1 Temary
Maximum balanced | Status . o
0x01 0x0C current mA strings 2: Iﬂglrium Reserver
0: Off 1: 224 Phosphate
On
3: Lithium
Titanate

Note 1. Each time the host computer transmits a data acquisition command frame, the slave

computer sequentially transmits the aforementioned 13 data frames, with an approximate interval

of 10 milliseconds between each frame.

www.heltec-energy.com




GMENERGY

Chengdu Heltec Energy Technology Co., Ltd.

*Equipment Operational Status Table

Data content APP corresponding display content
1 The number of units does not correspond to the configuration.
2 Testing the balance line resistance.
3 Excessive resistance in the balancing line
4 System ready
5 Balanced operation
6 Balancing completed
7 Battery voltage too low
8 Host temperature is excessively high
9 Host failure. Please contact your agent.
10 Battery voltage too low, equalisation halted
11 Host temperature too high, balancing halted
12 Self-check completed. System awaiting further instructions.
13 Supercapacitor overvoltage, balancing halted
14 Failure of supercapacitor series-parallel testing
15 CAN communication failure
16 Slave device address setting error

4).2 Set the Equaliser Switch

*The host sends data
slave address Frame type Set the content Reserver
1 2 3 4-8
0x01 0x23 Balance Switch 0x00.......0x00
0: Off 1: On

No response from the machine; a single beep will sound upon successful configuration.

4).3 Set the Maximum Equalisation Current
* The host sends data

slave address Frame type Set the content Reserver
1 2 3 4 5-8
Maximum balanced current
0x01 0x24 0x00.......0x00
(UINT16) (mA) > 500 mA

No response from the machine; a single beep will sound upon successful configuration.

4).4 Set the Number of Monoliths

*The host sends data
slave address Frame type Set the content Reserver
1 2 3 4-8
Number of units: 2 -
0x01 0x25 24 0x00.......0x00

No response from the machine; a single beep will sound upon successful configuration.
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4).5 Set the Battery Type

*The host sends data
slave address Frame type Set the content Reserver
1 2 3 4-8
Battery Typel: Ternary Lithium-ion
0x01 0x26 2: Lithium Iron Phosphate 0x00.......0x00

3: Lithium Titanate

No response from the machine; a single beep will sound upon successful configuration.

4).6 Set the Paused Equilibrium Voltage

*The host sends data
slave address Frame type Set the content Reserver
1 2 3 4 5-8
Auto-Sleep Voltage
0x01 0x27
(UINT16)(mV) 0x00.......0x00
500-4190 mV

No response from the machine; a single beep will sound upon successful configuration.

4).7 Set the Restart Balancing Voltage

*The host sends data
slave address Frame type Set the content Reserver
1 2 3 4 5-8
Restart Equilibrium Voltage
(UINT16)(mV) 0x00.......0x00
0x01 0x28
5104200 mV

No response from the machine; a single beep will sound upon successful configuration.

4).8 Set the Trigger Differential Pressure for Equalisation

*The host sends data
slave address Frame type Set the content Reserver
1 2 3 4 5-8
Triggering Equilibrium Pressure
Differential
0x00.......0x00
0x01 0x29 (UINT16) (mV)
3-2000 mV

No response from the machine; a single beep will sound upon successful configuration.
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4).9 Set the Slave Device Address

*The host sends data
slave address Frame type Set the content Reserver
1 2 3 4-8
Slave device address
0x01 0x2A 1-255 0%00.......0x00

Address cannot be set to 0

No response from the machine; a single beep will sound upon successful configuration.

4).10 Set the completed balanced differential pressure value

*The host sends data
slave address Frame type Set the content Reserver
1 2 3 4 5-8
The completed equilibrium
pressure difference value
0x00.......0x00
0x01 0x2B (UINT16)(mV)
1-1998 mV

No response from the machine; a single beep will sound upon successful configuration.

Special note: When configuring the CAN standard arbitration field with ID=0 and slave

address=0x00, this indicates setting all slave IDs simultaneously. However, data cannot be read

from all slaves concurrently; data must be read sequentially based on each slave's ID, with

arbitration field ID = slave address = slave ID.
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5) Examples
5).1 Requesting equaliser data

Device(D) Operation(Q) Settings(8) Information{l) View(M] Help{H) Language(l]

Send Data
Format: |Standard Type: Data ~ CANIDCHEX) § |00 00 00 01 fChanmel: |1 ~ Humber to send: 1 [J1D0 Tre.
DatafHEX) |01 22 00 00 00 00 0O OO0 Send Send Cvele: |60 mz [ IData Ine.
CAN Routi i 4
R ID Filter Frm caved: | O Stop zend Send file
Unused CiHl =ettings CANZ cettings Receive frabTe Cloar |:|Save

Statizties:Chi Statistics:Ch2

Frmf=z R: |0 Frm/s T: |0 Frm/= R: |0 Frm/s T: |0
Inde:x System Time Time Stamp Channel Directio Frame ID Type Format DLC  Data
@ 00000 16:55:05.874 - chi Send 0:0001 Tlata Standar: 0x08 x| 01 22 00 00 00 00 00 00
) 00001 16:B6:05.853  Oxd1B1044 chl Receive Ox0001 Data Standar: 0x0& x| 01 00 CY OE Cé OE C6 OE
@ 00002 16:55:05. 822 Dx41B10AS chl Receive 0x0001 Tlata Standar: 0x08 x| 01 01 C& OF C6 OF C5 0OE
@) 00003  16:55:05. 922  Ox41B110C chi Receive 0x0001 Tlata Standar: 0x08 x| 01 02 OB OF C& OF CF 0O
¥ 00004 16:55:05.922  Ox41B1170 chl Receive 0x0001 Dlata Standar: 0x08 x| 01 03 C7 OE C7 OE CF OE
@) 00005  16:55:05.954  0Ox41B11D4 chi Receive 0x0001 Tlata Standar: 0x08 x| 01 04 CF OF C7 OF CF O
@ 00006 16:55:05.984  Ox41B1233 chi Receive 0x0001 Data Standar: 0x08 x| 01 05 C7 OE C7 OE C& OE
@) 00007 16:55:05.954  Dx41B129E chi Recelve 0x0001 Dlata Standar: 0x08 x| 01 05 CF OF C& OF 5 O
@ 00005 16:55:05.984  Ox41B1ZFF chl Receive 0x0001 Data Standar: 0x05 x| 01 OF C7 OE C& OE 0O 0O
@) 00009 16:55:05.984  Dx41B1363 chi Recelve 0x0001 Dlata Standar: 0x08 x| 01 05 72 LF DF 53 01 00
@ 00010 16:56:05. 854  Oxd1B13CT chl Receive Ox00D01 Data Standar: 0x08 x| 01 09 C& O O1 00 05 17
@ 00011 16:55:06.014  Ox41B142E chl Receive 0x0001 Dlata Standar: 0x08 x| 01 OA 00 00 00 00 00 00
& 00012 16:55:086.014  0Ox41B148F chi Receive 0x0001 Tlata Standar: 0x08 x| 01 OF 05 00 C4 08 23 DA
@) 00013 16:55:05.014  Ox41B14F2 chl Receive 0x0001 Data Standar: DxD8 x| 01 OC 40 1F 01 17 02 00

Host sends frame: 01 22 00 00 00 00 00 00 ID: 01 Frame type: 0x22
Equaliser response ID: 01
*Response Data: 01 00 C7 OE C6 OE C6 OE
01 00 Battery voltage values for B1, B2, B3 (0*3+1=1) transmitted by Slave 1
C7 OE Cell 1 Voltage 0XxOEC7 * 1mV =3783mV = 3.783V
C6 OE Cell 2 Voltage 0XxOEC6 * 1mV =3782mV = 3.782V
C6 OE Cell 3 Voltage 0XxOEC6 * 1mV =3782mV = 3.782V

*Response data: 01 02 C5 OE C6 OE C7 OE

01 02 Slave 1 transmitted battery voltage values for cells B7, B§, B9 (2*3+1=7)
C5 OE Cell 1 voltage 0xOECS5 * 1mV =3781mV =3.781V

C6 OE Cell 2 voltage 0xOEC6 * 1mV =3782mV = 3.782V

C7 OE Cell 3 voltage 0xOEC7 * 1mV =3783mV = 3.783V

*Response data: 01 08 72 1F DF 53 01 00

01 08 Data with ID 08 transmitted by slave 1

72 1F Current equalisation current Ox1F72 * 1mA = 8050mA = 8.050A

DF 53 Total voltage 0x53DF * 10mV =21471*10mV =214.71V

01 00 The completed equilibrium pressure difference value 0x0001*ImV=1mV

*Response data: 01 0C 40 1F 01 17 02 00
01 O0C Data with identifier OC transmitted by slave 1
40 1F User-set maximum equalisation current 0x1F40 * ImA = 8000mA = 8.000A
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01 Equalisation switch activated
17 Number of cells 0x17 = 23 strings
02 Battery type: Lithium iron phosphate

5).2 Setting the Quantity of Individual Units

Device(D) Operation(Q) Settings(S) Information{l) View(M) Help(H) Language(l)

Send Data
Format: Standard ||  Type: Data |~ CANID(HEX): 00 00 00 0! | Channel: |1 “ Humber to send: |1 [J1n Tne.
Data(HEX): 01 25 15 00 00 00 00 00 Send Send Cwele: |60 ms [ Data Inc.
CAN Routi i
RERINE ID Filter Frm zaved: 0 Stop zend Send file
Unused CANl =ettings CANZ =ettings Receive Eoshie o DSave
Statisties:Chl Statisties:Ch2
Frmfs R 0 Frm/s T: 0 Frm/= R: |0 Frm/s T: |0
| Index System Time Time Stamp Charmel Directio Frame ID Typa Format DLC  Data
@ 00000 17:24:54.570 chi EEE 00001 #riBfn  AHNF 0x08 x| 01 25 15 00 00 00 00 00

012518 00 00 00 00 00 Set the number of independent units with address 1 in the equaliser to
24 (0x18).

5).3 Set the Trigger Differential Pressure for Equilibrium

Device(D) Operation(Q) Settings(S] Information(ll View(¥) Help(H) Language(l)

Send Data
Format: |Standard v | Type: |Data |+ CANID(HEX): 00 00 00 01 | Chanmel: |1 “ Humber to send: 1 1D Ine.
Data(HEX): |01 29 F4 01 00 00 00 0O Send Send Cycle: 60 ms [ Data Inc.
CAH Routi i
outing ID Filter Frm saved: |0 Stop send Send file
Unused CANl =ettings CANZ =ettinss Receive Enable o DSave
Statiztics:Chl Statisties:Ch2
Frmd= R: |0 Frm/s T: |0 Frm/s R |0 Frm/s T: 10
Index System Tims Time Stamp  Chanmel Directio Frame ID Type Format TLC Data "~
-‘ ooooo 17:25:26. 684 — chi Send Ozc0001 Data Standar 0x08 x| 01 28 F4 01 00 00 00 00

0129 F4 01 00 00 00 00 Set trigger equalisation differential pressure 0x01F4 * ImV =
500mV = 0.5V
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Warranty Regulations

Warranty service period is 1 year.

The warranty service is limited to normal use: man-made damage, self-disassembly,
modification and repair, use not in accordance with the instructions, and damage
caused by external force majeure are not within the scope of free warranty.
Accessories such as test fixtures are consumables without warranty.

When you need warranty service, please contact your dealer for processing. If you
cannot contact the dealer, you can contact our company by email or phone.

There are no after-sales service stations in other countries except China. If you need
warranty service, please send the product to us for free repair, but you need to pay the
freight for the round trip.
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