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Software Introduction

1. Software Introduction

RepowerACDS is the supporting software for RCDS60V/100V/HRCDS-5V
equipment. If HRCDS equipment needs to be connected in parallel across
machines, please use the RepowerACDS_DPU (parallel) version . The main

operation interface of the system is shown in Figure 1-1:

T Battery test system software(Median Computer)[192.168.6.127 Not connected] V1.0.1.71(ACDS_NORMAL)(MySql) 2023.10.24 = x

Files (] Management [Q] Channels [C] View V] Option [Q] Statistics [S] Language [l Help [H]
+ 192.168.0.1
[ () |
QE g | ke
i o 11 | ) : _ : u
2.774V 523573 6orem | W
v
Q 0.000A 0.0W ¥
0.000Ah 0.0Wh
Q
N 1cye

2.CC Charge
T: -89.9°C 0.0°C Run Time: 0.00Sec]

Figure 1- 1 System home interface
Note: The operating environment of this manual is Windows 7. Except for the
difference in interface style in other environments, the interface composition and
operation methods are consistent with this manual. In addition, in this software, if it is
displayed in gray, it means that the function is currently unavailable; if it is displayed
in black, it means that the function is currently available.
As shown in Figure 1-1, the RepowerACDS home page consists of five main

parts, which will be introduced one by one when the user logs in.
1.1 Title Bar/Menu Bar

"(ACDS)" in the title column indicates that the upper computer is the
RepowerACDS version; "(ACDS)++" indicates that the upper computer is the
RepowerACDS DPU (parallel) version.

The menu bar includes eight menus including "files", "management”, "channels",

"view", "option", "statistics", "language", and "help".
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Software Introduction

1.1.1 File Menu

Files [F] Management [0] Channels [C]
Open [O]... Ctrl + O

Set File Saving Path

Exit [¥]

Figure 1- 2 File menu
As shown in Figure 1-2, the file menu includes three functions: "Open", "Set File
Saving Path", and "Exit":

1. Open: used to open the data file, as shown in Figure 1-3.

o L L 7]

= ) EREE s

Intel 2023/10/5 21:28

Perflogs 2019/12/7 17114

PLMWorkPath 2023/5/29 16:50

Program Files 2023/10/10 16:18

Program Files (x86) 2023/10/10 16:21

Windows 202310/10 16:18 Mgz

A 2023/3/20 10:10 <ritet

[ G3 COM3_COM3_ DESKTOP-MWQB.. 2022/8/2 1(:33 Datasee cds file

Ml T

=N ‘G3_COM3_(20ME_DESECI'OP—MVQBCTM_ED2E v‘ Record Files (*.cds) v
Figure 1- 3 "Open" window
Note: The shortcut for this function is "Ctrl+O".
2. Set File Saving Path: used to manage the save path of data files, as shown in

Figure 1-4.

Set Diata File Save Path b

Data File Save

DAACDS_MySQL\Data i

Open File Saving Directory| Explorer File Saving Directory|

Cancel

Figure 1- 4 "Set data file save path" window
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Software Introduction

Note: This feature is only available when the user is logged in.
3. Exit: Used to exit the entire software, and the RepowerACDS software will

close after clicking.

1.1.2 Management Menu

Management [O] Channels [C]
Log In
User Management

Log Cut

Figure 1- 5 Management menu
As shown in Figure 1-5, the management menu is mainly used to manage user
Log in. User management and Log out. User log in and password modification

operations will be introduced later.

1.1.3 Channel Menu

T L n L T P T T

1] | Channels [C]  View [V] Option [0] 5

o Start Channel [S]... .
Stop Channel [F]...

. Change Process [R]...

ﬁ MES Info

p e Automatically Connect [T]
Connection status [B]...

Ot Detail Information

Ot

c MTV Auto Conn.

Channel NG detection

Channel Barcode

Figure 1- 6 Channel menu
As shown in Figure 1-6, the channel menu is mainly used for channel
management, including the following functions:
1. Start Channel: It is used to set the channel startup template. Clicking it will

pop up the interface of setting startup template, as shown in Figure 1-7.
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Figure 1- 7 "Working process settings" window

Pracess Setting- =
Comman Contion (To et Step) _ Exceptional Resiictons (Siop (NG))
Working Mede | GGs [ MTV| RC | Main para:t | Mainpara2 | EndTime | End Vot | EndcCur. | EndTemp. | End Capacity | EndEnergy | RSOC | AhCalculator |  SOC ChargefDischarge | -+
T T 1 w T ® [ e | ®m [ @ [ o | e [ wh | o | | |
1 [stop
<
Security Protectior file name info
V“”'"“ |:| « Run From [1 Step Battery type | Cell v One-key import mtv CUSTOM SIGNAL SET Load data tem
Current Scope |:|
[ Netopa rryl:l I:I fie name info
Temperature tank stop protecti
O 55 il Barcode
S L1 L]
ing locali 2 Fed eharscter
A Time interval I@ o [JEnable barcode. 1.Length | 2.Starting location [JEnatle barcode loadi
Ovasgecranges [ Jov
[Jcurrent Changes ma
[ Temperature judge by main channel
Load Process Save Process cance

Note that if the user is not logged in, this function is unavailable; if the channel

in the stop state is not selected, the "Start" button in Figure 1-7 will be unavailable.

The specific operation method will be introduced later.

2. Stop Channel: used to manually stop the started channel. Note that this

function is available only if the channel that has been started is selected, and

the selected channel will stop after the operation is confirmed.

3. Change Process: It is used to modify the template information of the

activated channel, and the modification window is consistent with the startup

window. Note that this feature is only available if the user is logged in and

has an enabled channel selected.

4. MES information: used to view software MES information, as shown in

Figure 1-8.
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MES Info x

Clear Hide

Figure 1-8 MES information
5. Automaticlly Connect: used for online operation of all channels. The
specific operation method will be introduced later.

6. Online status: used to view channel online information, as shown in Figure

1-9 and 1-10.

o Mo valid box 1D

HEE

Figure 1-9 Online status - no valid box number detected
#BE *

IP10,25 =581 2 M ERETES:
010 (Ver11.8, 5.000V, 150.0004, 150.0004, 32512, 4)
025 (Ver11.8, 5.000V, 125.0004, 125.0004, 32512, 4)

Figure 1- 10 Online status - valid box number detected

Figure 1-9 shows that no valid box number is detected in the set IP address.

Figure 1-10 shows that among the set IP addresses, the IP addresses ending in 10 and

25 have detected device information.
Note: This function is not available when the user is not logged in.

7. Detail information: used to view channel box number information, as shown
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in Figure 1-11.
. ™= ==

Box information >
box ver Ir r POW-ON R-TIMES RTL TH TL Cus
001 B8 127.0... 5.000 0 o 0 o 0
002 B8 127.0... 5.000 0 0 o ] ]
003 BE 1270 5000 L] 0 0 L] 0

Figure 1- 11 Box number information
8. Channel NG detection: Automatically detects the qualified status of the

channel. If the edited step is selected, the status is qualified. If the unedited

step is selected, the status is not Used

Testing result

Box NO. Channel ID Clock Testing result

#1# #001_1 NULL Testing...

Figure 1- 12 Channel NG detection

9. Channel number: You can customize the device channel name
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Custom Barcode X

Channel ID Channel custom encoding

#0011

Add Modify Delete: Save Quit

Figure 1- 13 Channel barcord
10. MTV automatic online: can automatically connect to MTV

Note: This function is not available when the user is not logged in.

1.1.4 View Menu

edian Computer)[192.168.2.14 Not connected]
nnels [C] | View [V] Option [O] Statistics [S]

View CDS [C]
View MTV [M]

+  Shortcut Bar [T]
Status Bar [S]

Figure 1- 14 View menu

It is used to set the display content of the software home page. As shown in
Figure 1-14, there is a " v " in front of the menu item, indicating that the item is
displayed on the home page, otherwise the item will be hidden on the home page.
Among them, "View CDS" and "View MTV" cannot be selected at the same time,

only one of them can be displayed.
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1.1.5 Options Menu

As shown in Figure 1-15, the option menu mainly includes the following

functions:

1.

Optimize automatic connection: It is used to set the MTV IP address to be
bound to the CDS channel, as shown in Figure 1-16. The specific operation

will be introduced later (the parallel version does not support this function

for now).

CDS-MTV setting: It is used to bind CDS and MTV after adding MTV [P

address, as shown in Figure 1-17 (parallel version does not support this

Option [O] Statistics [S] Language [L] Help [H

Optimize automatic connection [C]...
COS-MTV Setting [M]

System Setting [5]

Manufacturing Info

Alarm Setting

Station Verify

Warm Box Setting

IP Page

file search
Repower Set

Testing log [L]...

Figure 1- 15 Option menu

Add MTV Device Dialog

EA1s MV Use TP

a

ip box s
192.168.0.97 i

-
(=]

-
-

€

il
WY

H
~

Cancel

Figure 1- 16 set automatic online

- 8-



Software Introduction

function for now).

-MTV Setting <
id CDS ip | cDs bm{| CDS chl | MTV box(1,2,3-5,...) | MTV chl index ‘ MTV temp in *
1 19216804 4 1 i 1-4
2 |192168.04 4 2 1 1-4
3 152.168.0.4 4 3 1 1-4
4 152.168.0.4 4 4 i 1-4
5 |
6. |
7|
8 |
9 |
(10 |
|
12 |
13
14 he
< >
oK Cancel

Figure 1- 17 CDS-MTYV Settings
The binding operation between CDS and MTV will be introduced later.

3. System settings: used for system settings, as shown in Figure 1-18.

System Setting *

Display setup

System restart remind test continue
Pulse Ch Ci it End Ti o

[CJiPulse Charge Current End Time : Step () Streamiined \

[Jpelay getermining start vottage L JEneray feed-back device use only Show Temperature (@) Standard Viey

Delay determining start current Stop by zero voltage and current(E133)

Resistance |:| CHL-BOX Swap

[ Delay determining safe start current |:| Sec [[10pen barcode's scan by defaut

MTV communicate error test stopped [[] Defautt check backup automatically complete d: st [ Pure background

[ mifferent versions can be connected in parallel [Jignore created date S T e

[+ wOL TREND Exception Current Exception Energy [ start matching channel ci

Reference volt D MES Export Mg result

PLC communicate error test stopped INVERSED exception

Second temperature D Enable sound

[] stop channel when CDS communication recover VOL Exception
WTS temperature Enable parallel
End current, voltage determining | 3 o |:| Static differential pressure protection . : D g
hannels arranged per line | 4 w D WarmBox Infi
D Refer volt |:| Merge DPU
[JResistance [1show range and version
O Oee [] temperature switch
Vol diff pro
PLCID starting value: | 23 000 C
[ File format I MES updat ‘ 2.0 .0 .1 | port |50032 | COM controlintarvat (300,000 |
T-BOX Set. close value: | a5 000 5
[Cntes MES id = ~ Upload No. |:| Step
Mes path  DAMES =] Ocom Database parameter
@F Database selection ® MysaL () sqlite
Test Process i address. ‘ 127.0.0.1 | Bort | 3306 |
O
MRE | | User ‘rnnt | Pass (= |
Site [ |

Display setup | repow cds

Cancel

Figure 1- 18 System Settings
The following is the introduction of each content in the "System Settings"

window:
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1)

2)

3)

4)

5)

6)

7)

8)

9

Pulse charging current termination time: There is "pulse charging" in the
working step. After checking and setting this function, the current will
terminate after the set time is reached;

the voltage protection will not make a judgment within the set time range ;
Step Start Current Delay Judgment Time: After checking and setting the time,
the current protection will not make a judgment within the set time range;
Step start Safety voltage delay judgment time: After checking and setting the
time, the safety voltage protection will not make a judgment within the set
time range;

MTV communication error stop test: After this function is checked, when
MTYV has a communication error, the channel will stop testing;

Different versions can be connected in parallel: if the version number of the
lower computer is inconsistent, the channels can be connected in parallel;
Abnormal stop of voltage trend: After checking this function, when the
charging voltage drops or the discharging voltage rises, the channel will stop
testing;

PLC communication error stop test: After checking this function, when the
PLC has a communication error, the channel will report an error and stop the
test;

Restart the system and prompt to test the connection: After checking this
function, when the software has a channel running, a pop-up window will

prompt whether to test the connection after restarting the software;

10) Special for feedback: dedicated for internal debugging;

11) Stop when zero voltage and zero current is detected (E133): This function is

checked by default, and the test will stop when the channel has >=3 times of

zero voltage and zero current;

12) BARCODE scanning is enabled by default: After this function is checked,

the barcode input window will pop up every time the channel is started;

13) Check the backup auto-complete data by default: After this function is

-10-
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checked, when setting the channel template, check "Backup auto-complete
data" by default;

14) Ignore creation date: After checking this function, the date folder will not be
created for the channel data when the channel starts;

15) Abnormal current detection stop: When detecting abnormal current
conditions such as positive discharge current and negative charge current,
the channel will stop testing;

16) Abnormal battery reverse connection stop: After checking this function,
when the battery reverse voltage is negative, the channel will stop testing;

17) Abnormal voltage stop: abnormal voltage fluctuation, the channel will stop
testing;

18) Cross-DPU parallel: After this function is checked, cross-DPU parallel can
be supported

19) Display range and version: After this function is checked, the channel
interface can display the device range and version code

20) backup file
a) Check the backup file: after checking, the data will be backed up

according to the set interval time;
b) Interval time: how often to back up all data;
c¢) File path: You can set the backup path by yourself.

21) Synchronized files: the setting information is consistent with the "backup
file" information

22) MES upload settings
a) Check the MES upload function
b) Upload MES ID: For example, Tianjin Yinlong chooses TIJYL WL;

c) Upload the capacity of the first part: After setting the first step, the
capacity of the first step will be uploaded;
d) The following do not need to set the default.

23) PLC settings
-11-
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a) Tick PLC

b) set PLC

¢) Check the temperature control switch setting
d) Set PLC information

4. Alarm setting: used for system alarm setting, as shown in Figure 1-19.

Figure 1- 19 Alarm Settings
Note: In the alarm information, the "alarm light serial port" is unique, and the
software only recognizes the alarm light serial port information in the interface. In
addition, after the alarm information is set, the information can only be saved by
clicking the "Save" button.

5. Station ver: used for system station calibration settings, as shown in Figure

1-20.

[ station Verify

url |htb:|:ﬂ10.12.1.8:9040,|fGetInfo

Cancel

Figure 1- 20 station verify
6. Warm box setting: It is used to set the temperature tank connection, as

shown in Figure 1-21

-12-
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Marm Box Setting Dialog X
Channel Infos Warmbosx List Associated Channel  Operation
#001 001 001 A ID  Desc IpiCom PortPBRate SlavelD bCR bLF  Chium  Temp Humi Note Add

#001 001 002
#001 001 003
#001_001_004 Modify
#001_001_005
#001_001_006
#001_001_007 e
#001 001 008
#001 001 009
#001 001 010 Test
#001 001 D11
#001 001012
#001001013
#001001_014 Start
#001001_015
#001 001 016

#002_002_001 i
#002_002_002
#002_007_003
#002_002_004
#002_002_005
#002_002_006
#002_002_007
#002 002 008
#002_007_009

#002 002 010
#002_007_D11
#002_002 012

#002.002013 ideas
2002002014, | | 5

Flauo st Carc

oK

Set Station

Figure 1- 21 station verify

7. 1P page: can be grouped and displayed in pages

IP Group Setting X
IP Group Group Set
{1):-Group List
192.168.0.1
192.168.0.2
192.168.0.3
=
4
=
==
oK

Figure 1-22 IP page

8. File search: used for system file query settings, as shown in Figure 1-23.
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data e > | Oeeee |- ]
Fvate: (2023 7143 G- | - [w237 720 B+ | Osoxna | - | |

search exportdats | export excel fle
e (32095

[ fizey search by flename: | |

D CabinetNO.  BoxNO. Date Time Size File path

Figure 1-23 file query
As shown in Figure 1-23, after setting different search conditions, users can filter
the search results and export the found data and their Excel files.
9. Setting: It is used for the implementer or system administrator to set the
system, and the setting can only be done after completing the password

verification. The setting interface is shown in Figure 1-24.
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1. CDSComBaudRate @ 15200 O s7e00  (effective after restart)

2. MTVWComBaudRate O 19200 @ s7e00  (effective after restart)

3. CWDisplayAdiRate 0.100 %
4. MinCurrentDisplayRate 0.200 %

5. CDSComLocpDelayMiliTime 100 ms

5. BMSComLoopDelayMilliTime: 100 ms

7. ChargeDelayRecordTime I:I ms
8. DischargeDelayRecordTime I:I ms
5. SiiliDelayRecordTime I:l ms
10. CDDelayRecordTime m ms

11. CDSPowerLimit 30000 W

12.  [_] Show logs in debug mode.

13 [Z] charge exup rise Ah |4.00 W

[ discharge uprise [1.00 | an [400 | mv
14. Show Temperature End 5till step when reaching tempr
15, Off-line Condition Test [ stil o

18. Safety protection for issuance [ | Auto Export Cyclic Table

17. CDS Communication Stop [ Double Range

18. MTV / BMS Judge Count

19.  [«] Alarm prompt when the channel is reset

20. Abnurmaljudgment at zero voltage

21. 485 Interval 1000 ms

Figure 1-24 settings
The following is an introduction to the contents of the window shown in Figure
1-24:

1) CDS serial port baud rate: Indicates the baud rate of the communication
between the host computer and the CDS device, the default is 19200;

2) MTV Combaud Rate: indicates the baud rate of the communication between
the host computer and the MTV device, the default is 19200;

3) Current and voltage amplitude: voltage and current correction range;

4) Minimum current display rate: old version function, currently suspended;

5) CDS sampling interval: CDS sampling rate, default 200ms;

-15-
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6) MTV sampling interval: MTV sampling rate, default 200ms;

7) Charging delay recording time: charging step data delay recording time, the
default is O;

8) Discharge delay recording time: the delay recording time of discharge step
data, the default is 0;

9) Static delay recording data: the delay recording time of static working step
data, the default is 0;

10) CD delay record time: charge and discharge switching data delay record
time, the default is O;

11) Delay zero current voltage stop time: zero voltage zero current protection
delay time, the default is empty;

12) Maximum power: Used to set the maximum power

13) Temperature correction value: used to set the temperature correction value,
the default is 84° C;

14) Capacity correction range: used to set the capacity correction value, after
setting, the issued capacity will be the set value multiplied by the correction
range value;

15) Log debug mode: used to view the test log in debug mode, used for internal
debugging;

16) Dynamic Curve: After this function is selected, the "Dynamic Curve" in the
right-click menu of the channel will be available;

17) Current delivery strategy:

18) Current zero cut-off does not take effect:

19) PC working condition protection:

20) High-speed working conditions: suitable for high-speed working conditions
of HRCDS equipment.

21) Abnormal charging: Indicates that when charging, when the capacity
increases to the set value, the voltage should also increase by the

corresponding set value, otherwise it will stop due to abnormal charging;

- 16-
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22) Discharge abnormality: Indicates that when discharging, when the capacity
drops to the set value, the voltage will also drop by the corresponding set
value, otherwise it will stop due to abnormal discharge;

23) Display temperature: used to set whether to display the device temperature
on the channel;

24) Security protection: When the lower computer has not been upgraded to the
security protection version, the upper computer blocks the delivery of

security protection parameters. This function can be used to solve the

[02_01)ZahEE MR ERREPEM

Figure 1- 25 Security protection prompt

25) Jump working step within the static temperature range: After checking, the
static working step termination temperature mode 1 will be protected within
the temperature setting range, otherwise it will be protected when it exceeds
the setting range;

Note: If the end temperature needs to use mode 2 as the judgment condition,

please uncheck the jump step within the static temperature range.

26) DPU MTYV pass-through: suitable for Thornton project MTV.

27) Automatic export cycle summary table: after checked, automatic export
cycle summary table;

28) Pressure difference, current difference record:

29) Display decimal digits: check the last few digits of the voltage, current and
capacity display Settings on the rear channel interface;

30) Charging and releasing delay recording: After checking, the charging and
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releasing step automatically starts to record data according to more than 50%
of the current;
31) Negative voltage range: applied to £ 10V200A equipment after checking.
32) Adapter charge and discharge delay judgment:
10. Testing log: used to view all running records of the software from

installation to now, as shown in Figure 1-26.

Log x

Log Creation Time:2023-7-20 9:15:24

Recent Use Record:

[1] 2021-12-9 16:27:57 <T=23 Min> A.
[2] 2021-12-13 16:37:14 <T=4 Sec>

[3] 2021-12-13 16:43:56 <T=26 Sec>

[4] 2021-12-13 16:44:32 <T=4 Sec>

[5] 2021-12-13 16:50:38 <T=7 Sec>

[6] 2021-12-13 16:56:53 <T=12 Min>

[7] 2021-12-13 17:14:16 <T=2 Hour>

[B] 2021-12-13 19:4:58 <T=16 Hour>

[9] 2021-12-14 11:28:16 <T=2 Hour> »

Cancel

Figure 1- 26 running record

1.1.6 Statistics Menu

Statistics [S] Language [L] Help [H]
Capacity grading statistics [(]
Battery sort[B]

Channels used statistics

Figure 1-27 Statistics menu
As shown in Figure 1-27, the statistics menu includes two statistical tools and
channel usage statistics functions: For the use of the capacity statistics tool and
battery sorting tool, please refer to the operation manual of the corresponding tool; the

channel usage statistics interface is shown in Figure 1- 28.
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Channels used statistics

Mo used channels list:

ek iy Mo used channels: 0

Total channels: 0

RATIO

Figure 1- 28 channel usage statistics
1.1.7 Language Menu

Language [L] Help [H]
B8 Eenglish [
Simplified Chinese [S]
Traditional Chinese [T]

Figure 1-29 Language menu
As shown in Figure 1-29, the language menu is mainly used for the management
of the system display language, and the menu item with a " v " symbol in front of it

indicates the current system language. If you need to switch languages, click Reselect.
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1.1.8 Help Menu

Help [H]
Error code query [5]
Software License

About [A]..

Figure 1-30 Help menu
As shown in Figure 1-30, the help menu includes two functions: "Error Code
Query" "Software License" "About":
1. Error code query: After clicking, the system opens the error code query file ,

as shown in Figure 1-31.

&
BRE Lo+ 0 Fm T ARQ@
RO | maiw | eRe ) | AR FET E]
T Eo NULL TR A
E1 b= EEEaE L
2 [P IE (E111)
E RTLEZ |E MR (E121)

[t AR ELR AR

Es EEERITE

Es BT EE RN

L oo Eas SRR
E8 [ A AP TR B4R R

E9 (V)R fRIPE LE(E101)

E10 (VB S fRIFE L (E102)

it (o R (E103) -

4 1 ] r

sx.u't'i_ ) |

Figure 1- 31 error code

2. Software License: used to encrypt and decrypt device permissions. As shown

in Figure 1-32
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Run Time License Dialog *
Message List
Time Event Maturity early warning
[0525]13:58:15  EHIRE. P
[0D525]13:57:31 Set Device, E
[0525]13:57:29 Set Device,
[0525]13:57:25 Set Device, Madify

[0525]13:56:10 Set Device,
[0525]12:08:29 Set Device,

Build C25

Open Update Dir

License Update

License Check

Figure 1-32 Software License
3. About: After clicking, the system displays software developer, copyright and

other information, as shown in Figure 1-33.

About Battery Test System

Copyright of the product belongs to Technology Co. Ltd

Warning: this computer program is protected by copyright law and
international treaties. Unauthorized reproduction or distribution of this
program, or any portion of it, may result in severe civil and criminal
penalties, and will be prosecuted to the maximum extent possible under

Figure 1-33 about

1.2 Shortcut Bar

It is used to place some common functions for easy operation by users. The icon
functions in the shortcut bar are introduced from top to bottom as follows:
1) Open data file: the shortcut icon of the "Open" function in the file menu (as

shown in Figure 1-34).
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2)

3)

4)

FAN

u
Figure 1- 34 Open data file icon

Set the startup template: the shortcut icon of the "Startup" function in the

channel menu (as shown in Figure 1-35).

&

Figure 1- 35 Set the startup template icon
Stop and start channel: the shortcut icon of the "stop" function in the channel

menu (as shown in Figure 1-36).

X

Figure 1- 36 Stop and start channel icon
Display CDS/MTYV: Shortcut icons for the "Display CDS" and "Display
MTV" functions in the view menu (as shown in Figure 1-37). After MTV is

connected, click to switch between CDS view and MTV view.

®.
- __._%

Figure 1- 37 shows the CDS/MTV icon

Note: Only when the MTV information is set correctly and the device is

connected successfully, click the "Show CDS/MTV" icon button, and the interface

will switch to the MTV view.

5)

Flashing light: This function can be used to mark the channel with problems.
Click this icon, and the alarm light of the device channel will flash. Since the
LED light is not connected to the hardware, it does not work in this version.

The icon is shown in Figure 1-38:

Figure 1- 38 Flashing light icon
-20-
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6)

7)

8)

9)

Light off: It is used to turn off the alarm light of the device channel. Since
the LED light is not connected to the hardware, this function is invalid in

this version. The icon is shown in Figure 1-39:

Figure 1-39Light off icon
Online status: the shortcut icon of the "Online Status" function in the

channel menu (as shown in Figure 1-40).

Figure 1- 40 Online status icon
Set data file save path: the shortcut icon of the "Set save file path" function

in the file menu (as shown in Figure 1-41).

Figure 1-41 Set data file save path icon
Detection voltage: It is used to test the detection voltage before starting,
which is convenient for users to judge whether the channel is connected to

the battery or not. The function icon is shown in Figure 1-42.

R

Figure 1-42 Detection voltage icon

10) One-key start: It is used to batch set and start all channels that are

successfully connected (the parallel version does not support this function at
the moment), and the function icon is shown in Figure 1-43.

Figure 1-43 One-key start icon
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11) One-key stop: It is used to batch stop all channels that are successfully
online (the parallel version does not support this function at the moment),

and the function icon is shown in Figure 1-44.

Figure 1-44 One-key stop icon
1.3 Channels

It is used to display the channel status of the software connection and operate the
channel. The right-click menu shown in Figure 1-1 can only be displayed by
right-clicking this area, and this menu is used for channel operations.

1.4 Communication

The IP address of the device used to connect to the management software. The

specific operation will be introduced later.

1.5 Status Bar

It is used to display status information such as device online, login user, system

time, etc.

Detection Volt Auto connection result: IP1,2,3 connect 3 boxes.  Login
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2. Software Settings

2.1 Open the Software

Before opening the software for online connection, please do the following
confirmation work:

1. Confirm that the test equipment is correctly connected to the computer;

2. Confirm that the battery pack to be tested is connected,

3. Confirm that the device is powered on.

After confirming, double-click the corresponding upper computer software
application program according to whether cross-machine parallel connection
(repowerACDS.exe for non-cross-machine parallel connection, cross-machine parallel
connection is RepowerACDS DPU (parallel connection).exe), and open the battery
test system control software. The main interface of the software is as follows: As

shown in Figure 2-1:

17 Battery test system software(Median Computer)[192.168.6.127 Not connected] ¥1.0.1.71(ACDS_NORMAL)(MySql) 2023.10.24 = X
Files [] Management [O] Channels [C] View [V] Option [O] Statistics [S] Language [ Help [H]

o 192.168.0.1

~ 192 168.0.2
1-1
2.774V V5:23573 607em |
v
0.000A 0.0W ¥
0.000Ah 0.0wh |
1cyc

2.CC Charge
T:-89.9°C 0.0°C Run Time: 0.00Sec]

Figure 2- 1 software startup interface
As shown in Figure 2-1, there is no channel after the software is started for the
first time, and the user needs to log in and set an IP address for online operation

before it can be used normally.
2.2 Login

User login, the login method is shown in Figure 2-2 and 2-3.

Select the menu bar "Management" — "Log in" with the mouse, enter the
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password in the pop-up "Log in" window and click the "OK" button.

ery Test System(Median Computer)
Fl Management [M] Channels [C]

Log In
User Management

= Log Out
? User Login

Figure 2- 2 Management login

Passwaord Modify Password

Remember Password

Cancel

Figure 2- 3 Login

Note: The initial password of the system built-in account is the same as the user
name, for example, the password of the user admin is admin .

There are two built-in accounts of admin and user in the software: admin has
administrator rights and can perform all operations of the software; user is an ordinary
user and cannot design or edit the work process.

If you need to change the password, click the "Change Password" button in

Figure 2-3 to modify the password (as shown in Figure 2-4.

Modify password

User Name | admin v |

conempmsswes [ |

Cancel

2-4 Change password
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2.3 IP Settings

After the user logs in, set the online IP address (device DPU IP address)
according to the connection between the hardware and the computer.

Right-click the fourth area in Figure 1-1, and the right-click menu as shown in
Figure 2-5 will pop up: "Add TCPIP Address" is used to add a single IP address (as
shown in Figure 2-6); "Add TCPIP Address Range" It is used to add multiple

consecutive IP addresses (as shown in Figure 2-7).

Add TCPIP Address

Add TCPIP Address Range

Figure 2- 5 1P right-click menu

Add TCPIP Address

Cancel

Figure 2- 6 Add ip address

Figure 2- 7 Add ip segment address
In Figure 2-6 and 2-7, the IP address is the IP address on the DPU of the device.

If the address is wrong, the connection cannot be established.
After the IP address is successfully added, right-click the added IP address, and

the right-click menu is shown in Figure 2-8.
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Add ip ac;ire;s
Add ip addresses
Delete ip address.
Reconnect

DPU detailed information
Delete all ip address

Figure 2- 8 IP right-click menu 2
As shown in Figure 2-8, "delete IP address" means to delete the selected IP
address, which is a single deletion; "reconnect" means to connect the selected IP
address device with the software, which is a single operation, if you need to perform
batch connection, You need to click "Automatic Connection" in the "Channel" menu;
"Delete all IP addresses" means to delete all the currently added IP addresses, which is

a batch deletion.

2.4 Automatic Connection

Click "Channel [C]" — "Automaticlly connect [T]" in the menu bar (as shown
in Figure 2-9), you can perform online operations on all the added IP addresses, and
the online results will be displayed in the bottom status bar (such as Figure 2-10), and
the interface will display the successfully connected channel (Figure 1-1).

1 | Channels [C] View V] Option[0] £
Start Channel [S]...
Stop Channel [P]...

Change Process [R].

MES Info

Automatically Connect [T]
Connection status [B]..
Detail Information
Channel NG detection
Channel Barcode

MTV Auto Conn.

Figure 2 - 9 automatic connection
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CDS Result: find no COM to usex MTVCommnicate  BMS Result: find no COM to usex [admin] 11:13:56

Figure 2- 10 Automatic online results

2.5 MTV Configuration

Note: The MTYV configuration in this article is for the online version of MTYV,
and the parallel version does not support this function.

When the device has an MTV auxiliary system, it is necessary to add the MTV
IP address and perform CDS and MTV binding configuration. Click the "Options"
menu - "Optimize automatic connection [C] ... " menu item (as shown in Figure 2-11),

and add the MTV address (as shown in Figure 2-12).

Dpbon [0 Statists [5] L_.-nql.-e:-e fli Help[H

COptemize sutomatc conmection [

Sywimm Satiing [5]
Manufacturing Info
Alarm Setting
Stabon Yenfy
‘iarm Box Setting
IP Page

fle search
Repower Set

Testing log [L]

Harcode-Template Settings

Figure 2- 11 Optimizing automatic connection
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Add MTV Device Dialog

[+]1= MTV Use IP

id ip box #
1 192.168.0.97 [1
2
3
4
5
6 1
7 2
a8
£
10
11
12 -

Cancel

Figure 2- 12 set automatic online
In Figure 2-12, "IP" is the value of "Local IP" on the MTV device, and "Box" is
the box number of the MTV device. After the addition is completed, automatic online
detection can be performed to check whether the communication is successful.
After the MTV connection is successful, the MTV connection result will be
displayed in the status bar (as shown in Figure 2-13), and the CDS channel binding

can be performed as follows:

MTVEISESSE : COMIPLT =88 2 163

Figure 2- 13 MTV online results

1. Add MTV IP Click "Options" menu - "CDS-MTV Settings" menu item, as

shown in Figure 2-14;

- 30-



software settings

Option [0] = Statistics [S] Language [L] Help [H
Optimize automatic connection [C]...
CDS-MTV Setting [M] |

System Setting [5]

Manufacturing Info
Alarm Setting
Station Verify
Warm Box Setting
IP Page

file search
Repower Set

Testing log [L]...
Barcode-Template Settings

Figure 2- 14 CDS-MTV Settings

2. Set the associated information and save it, as shown in Figure 2-15;

id CDS ip |CDS box| CDS chl ‘ MTV box(1,2,3-5,...) ‘ MTV chl index | MTV temp in
1 |192.168.0.4 14 1 x 1-4
2 |192.1680.4 4 2 ¥ 114
3 |192.168.0.4 4 3 § 1-4
4 |192.1680.4 14 4 ;] 114
5 |
6 |
7|
8 |
9 |
10 |
11 |
12 |
15
14 -
< >
0K Lancel

Figure 2- 15 CDS-MTYV Settings
As shown in Figure 2-15, "CDS ip" is the IP address of the CDS device; "CDS
Box" is the box number of the CDS device; "CDS chl" is the channel number of the
CDS device; "MTV Box" is the number of the MTV box; "MTV chl index" is the
MTYV voltage that CDS equipment needs to be associated with; "MTV Temp index" is
the MTV temperature that CDS equipment needs to be associated with.
"CDS Box" and "CDS chl" correspond to the data in the upper right corner of the

channel in the CDS view, as shown in the red box in Figure 2-16.
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Figure 2- 16 Box No. - Channel No.
3. Switch the "MTV view" to view the MTV data corresponding to the CDS.

Figure 2-17 shows the view after setting the comparison information. The

D T o R
oo
ST

1320230

=
RN
S
SSESSSSS
888883888

s N
e

B
=
SPEORI228ORERORR
F‘F‘F‘F’F‘F‘F‘F‘NV'\:NENZEN
SosE
223
o ol
e
SEEcaRResse e

ISSESSEEE

Q!
Q!
0
0
0!

| Balance:0.062

Figure 2- 17 MTV view

In the MTV view, a box represents an MTV device. Regarding the meaning of
the data displayed on the channel, the following will introduce the channel selected by
the red box in Figure 2-17 as an example:

1. "CDS:02 02 2" indicates a CDS device whose IP mantissa is 2, the box

number is 2, and the channel number is 1;

2. "2.066V -100.005A 0.025Ah lcyc" indicates the current voltage, current,
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capacity and cycle number of the CDS channel;
3. "MOI1" indicates the MTV equipment with box number 1;
4. "01:2.066V" indicates that the current voltage of the first voltage of MTV is
2.066V;
5. "T1:-202.90" indicates that the current temperature acquisition line of the
first channel of MTV is not connected;
6. "Balance:0.062" indicates that the difference between the maximum voltage
and the minimum voltage of the comparison is 0.062V.
It can be seen from the information in the figure that the MTV device can collect
32 channels of voltage and 8 channels of temperature: the data in blue font indicates
the current comparison (comparison settings will be introduced later), such as the
number "04" and The voltage from "06" to "08" and the temperature numbered "T1",
"T2" and "T6"; the data in red font indicates the data larger than the comparison range,
such as "Balance". In addition, the data selected in the red small box is the maximum
value in the comparison range, and the data selected in the blue small box is the

minimum value in the comparison range.
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3. Introduction to Test Templates

After the connection is successful, the corresponding CDS channel will appear

on the interface, as shown in Figure 3-1 .

Files [l Management [O] Channels [C] View [V] Option [O] Statistics [S] Language [L1 Help [H]

]

=0X el LPOKRE

Figure 3- 1 Online success interface
Select "View[V]" - "Display MTV[M]" in the menu bar, or click the icon button
"Display CDS/MTV" in the shortcut bar to switch to the MTV interface (as shown in
Figure 3-2).

T Battery test system software{Median Computer)[192.168.0.96 Not connected] V2.0.3.0(ACDS-NewData) 2021-12-31
Files [ Management [O] Channels [C] View V] Option [O] Statistics [S] Language [L] Help H]

PORE

o)

=0 el

Figure 3-2 MTV view

3.1 Startup Template
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After the device is successfully connected, click the mouse to select the channel
to work (multiple selections are allowed), and the software provides three ways to set
the startup template:
1. Click the "Set Startup Template" icon button in the shortcut bar (as shown in
Figure 1-30);

2. Click "Channel [C]" - "Start [S]..." in the menu bar;

3. Right-click the channel, and click "Start" in the right-click menu (as shown
in Figure 3-3).

T Battery test system software(Median Computer)[192.168.0.96 Mot connected] V2.0.3.00
Files [F] Management [O]  Channels [C] View [V] Option [0] Statistics [S]  Langua
Start Channel [S]...
Stop Channel [P]...

Change Process [R]..

MES Info

Automatically Connect [T]
Connection status [B]...
Detail Information
Channel NG detection
Channel Barcode

MTV Auto Conn,

Figure 3- 3 Channel right-click menu
The above three methods can open the "Working process settings" window (as

shown in Figure 3-4).
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Process Setting-

Common Condition (To Next Step)  Exceptional Restrictions (Stop (NG))

Working Mode | GGS | MTV | RC | Main Para,1 | Main Para.2_| End Time | End Volt | End Cur. | End Temp. |ind Capacit| End Energy] RSOC |1 Calculat|sharge/Dise] - 4V_| NextStep)

[y [ m [ w® rQ) | o wh | ) \ ) |

1 |stop

Security Protection:

vetFom [55_[vo

One-key import mtv

| =

Load data tem

» Run From Step

Data File Save Path |E \ACDS_20ms#iET iRtk o3 kR \Data

v
cumiscme[ | A
o ) -

[ Backup auto-completed  Fike path | C\Users\AdministratoriDocuments\WeChat Fies\wxid_llqlafdSirfm22\FileStorage\Filsi2023- 07\AC

Barcoge rule
e o
1 Length l:l 2 Starting loeation 3 Fixed
Opess [~ [
Recording Conditions
Time Interval Sen [ Auto expo
The export path -

7] Voltage Changes Sk (®) Stop auto export mode ) Moment Mode: a3 [ () Time Mode Day

] Current Changes | 100
pee [100_|me Data File ame | o ‘ |
nformation
[] Temperature judge by main channel
[] Battery Rated Capacity Ah
] Burn-in test Number of file steps. l:l

Step
[ capactty calibration l:l
[

Load Process Cancel Start [JEnable BarCode: [ Enable BarCode + Load Process

Battery Start Soc Save Process

Figure 3-4 has the channel "Work Process Settings "
Note: If no channel is selected, the "Start" button at the bottom of the "Working
Process Setting" window opened by method 1 and method 2 is unavailable (as shown

in Figure 3-5), and method 3 is unavailable.

Process Setting-

Common Condition (To Next Step)  Exceptional Restrictions (Stop (NG))
Working Mode | GGS | MTV | RC | Main Para,1 | Main Para.2_| End Time | End Volt | End Cur. | End Temp. |ind Capacit| End Energy] RSOC |1 Calculat|sharge/Dise] - 4V_| NextStep)
[ \ \ [ oting M | co | wan wh | o8 \ ) |

1 |stop

| =

Security Protection:

ot Fom [15_Jvte [
curniseops ]
T
etesnety |- [ Jen
we | | =

Recording Condtions
sec

[ Time nterval

[] Voltage Changes. -

Load data ftem One-key import mtv

» Run From Step

Data File Save Path |E \ACDS_20ms#iET iRtk o3 kR \Data

[ Backup auto-completed  Fike path | C\Users\AdministratoriDocuments\WeChat Fies\wxid_llqlafdSirfm22\FileStorage\Filsi2023- 07\AC

Barcoge rule
1 Length l:l 2 Starting location |

[ Auto expe
The exportpath | |

| 3Foed

@) Stop auto export mode O Moment Mode 1:3232 2| () Time Mode

] Current Changes | 100
pee [100_|me Data File ame | o ‘ |
nformation
[] Temperature judge by main channel
[] Battery Rated Capacity Ah
Step
[ capacty calioration ] Burn-in test Number of file steps.
Load Process Cancel Start [JEnable BarCode [ Enable BarCode + Load Process

Battery Start Soc Save Process

[
Figure 3- 5 "Working process settings" window without channel

Users can set the workflow according to the characteristics of the battery. Take

the following test requirements as an example:
22 series battery pack, single cell working voltage 2.995V-4.205V.

1) Test the voltage before charging, charge to 100% , 30A constant voltage 5V .
-36-
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2) empty.
3) Powerupto 3V, about SOC 60%.

Process Setting-

Common Condition (To Mext Step) Exceptional Restrictions (Stop (NG))

Working Mode | GGS | MTV| RC | Main Para.1| Main Para.2 | End Time | End Vot _End Cur. |End Temp. ind Capacit|End Energy] RSOC |: Calculat| harge/Disc| - sV | NexiStep|
[ 1 | i | w | o | eh | wh %) |
1 |stop
2 |ccev charge 304 5V 42 Next
3 |stop
4_|cC Discharge 304 v 29 Next
5 |Adapter discha.. Next
6 CCCV Charge 304 v 3 Next
7 _|stop
Se Protecti
Sy BetEc wRunFrom |1 | Step Load data tem One-key import mtv -—v
votFom [2 |vie s |v
Data File Save Patn |E AACDS_20msEiE1ELE R i \Data | »5
Current Scope A
Temuﬂg_uif\:l - I:lin [ Backup auto-compiete d  File path, C:\WsersihuangjunualippData\LocalTemp|2602ipS Temp\2608 \RepowerACDSETAIBIR A ACD: | o5
Barcode rule
Netapacty [ [ - [ ]an - | l
R 2 Starting location 3 Fixed
s - [ e[ ' |

Recording Condtions

[ Time Interval e [ &uto expo | |

The export path

>
Mok e mv @ Stop auto export mode OMomentode  [1720:33 5| (O Time ode Day Hour

A Current Changes
o A Data File Name Remark
Information
[] Temperature judge by main channel
[ Battery Rated Capacity Ah
Step
[ capaciy calioration ] Burn-in test Number of fie steps.
Battery Start Soc % Load Process Save Process. Cancal Start []Enable BarCode [ ] Enable BarCode + Load Process.

Figure 3- 6 Example

3.2 Introduction to Test Template Settings

3.2.1 Working Mode

Click to display the drop-down menu, and select the working mode to be set

according to the steps.

Working modes include: charging: constant current charging (CC), constant

voltage charging (CV), constant current and constant voltage charging (CCCV),

floating charging, constant power charging; discharging: constant current discharging

(CD), constant voltage discharging, Constant power discharge (CP), CR discharge;

static, DICR test, pulse test, working condition test, pause, stop.

Note: The conversion in the process of constant current and constant voltage

charging needs to achieve no impact voltage current; when discharging, the set

voltage must be lower than the current detection voltage.

1. Constant current charging (CC) : Charging with a constant current, the

termination condition is generally "termination voltage", that is, when the set
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current value is charged to the set termination voltage, the channel will run
to the next step.

2. Constant voltage charging (CV) : When charging with a constant current
to the set voltage, the current gradually decreases. The termination condition
is generally the termination current. When the current decreases to the set
termination current, the channel will run to the next step.

3. Constant current and constant voltage charging (CCCV) : the
combination of constant current charging and constant voltage charging.

4. Float charge : also known as trickle charge, that is to charge with a small
current, and the current gradually decreases after reaching the constant
voltage point , which is similar to the constant voltage charging mode .

5. Constant power charging : charging with constant power, the main
parameter 1 is current, and the main parameter 2 is power. When the actual
current corresponding to the set power is greater than the set current, the
working current will use the set current as the upper limit; otherwise, the set
power will be used as the charging standard.

6. Constant current discharge (CD) : Discharge with a constant current, and
the termination condition is generally the termination voltage, that is, when
the set current value is discharged to the set termination voltage, the channel
will run to the next step.

7. Constant voltage discharge : Discharge with a certain current, and when
the constant voltage point is reached, the current gradually decreases.

8. Constant power discharge (CP) : Discharge with constant power, the main
parameter 1 is current, and the main parameter 2 is power. When the actual
current corresponding to the set power is greater than the set current, the
working current will use the set current as the upper limit; otherwise, the set
power will be used as the discharge standard.

9. CR discharge : that is, constant resistance discharge, the main parameter 1

is current, and the main parameter 2 is resistance. When the actual current
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corresponding to the set resistance is greater than the set current, the
working current will take the set current as the upper limit; otherwise, the set
resistance will be used as the discharge standard.
10. Stand still : that is, no charging and discharging operations are performed.
11. DICR test : DC internal resistance test, divided into conventional version

and national standard version (as shown in Figure 3-7).

Min Current I:I Max Current I:I

[ ]eB-DCIR
Current:
1. [ccpischa v | |185 | |n | |Ds,n.1s,2s,1us,135|
2. |stil " 40s |585 |
3. |CC Charge ~ | |1|:|s | |A | |58.1s,ﬁns,685 |

4, [stil v 40 | 108s |

QK Cancel

Figure 3- 7 DCIR setting window
As shown in Figure 3-7, after selecting "GB-DCIR", the system will
automatically load the national standard version of the working step template, and the
user only needs to automatically set the highest voltage, current and charge and
discharge current.
12. Pulse test : It can realize charge and discharge in the form of pulse (the
lower computer of HRCDS does not support this function for the time

being ) .
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Pulse test setting dialog

Pulse | Current(d) | Time(ms) | End Volttv) | Discharge A
1 [~
2 -
3 ]
4 I
5 I
g I
7 ]
8 -
9 I

= v

Cyde Num: oK | | Cancel

Figure 3- 8 Pulse test step setting

As shown in Figure 3-8, "current (A)" indicates the set charge and discharge
current value; "pulse width (ms)" indicates the execution time of this working step;
"cut-off voltage (V)" indicates the current value of this working step Termination
voltage; "Discharge (charge unchecked)" is used to set the charge and discharge type
of this step, the default is charge, and it is discharge after being checked; "periods"
indicates the number of cycles required for the set pulse step.

13. Working condition test : It can realize the charge and discharge of custom

voltage and current value, which is relatively close to the actual use scene.
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Condition Test b4

End parameter

Min‘u’ult‘u’ Max‘u’-:rlt‘u’ |:|The1ﬂ:rita
MinCurrentA Max{:urrentA The min -1

[ The max -1

®) Currentja) () Power{W) Limit Current: |:| A o

@ Excel Import mode

| Time(S or HM:S) | current (A)

1.0005 boo0 |

Load []Time Node as Start Time

Figure 3- 9 working condition test setting window

As shown in Figure 3-9, the cut-off parameter is used to set the upper and lower
limits of the voltage and current of the working step. When the voltage or current of
the working step reaches the limit value, the working step will end.

Two modes of current and power (in power mode, the maximum current value of
"Max Current" must be set) can be selected for the working condition test, and the
working step information is mainly set by importing Excel. "Time node as the starting
point" is checked, which means that when the time reaches the set value, the current

starts to flow until it reaches the set value, such as the time period from 1s to 2s, the
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current starts from OA until it reaches 9A; "Time node as the starting point" When
unchecked, it means that when the time reaches the set value, the current also reaches
the set value, such as the time period from Os to 1s, the current reaches 9A from 0OA.
14. Pause : When the channel runs to this step, the step will be paused. Paused
steps can be resumed through the "Resume Suspended Continuation"
function in the right-click menu of the channel.

15. Stop : When the channel runs to this step, it will stop automatically.
3.22MTV

This function is available when the voltage or temperature of the MTV module is
bound .
Click to pop up the window shown in Figure 3-10, which is used to set the MTV

channel and comparison range data to be compared.

Compare Channel Chl Volt. V| (For example: 1,2,3-5,10-12,..)
ange:

R
Value Range: min :’V may l:’V @Next OFinish/ok Ostop (O Goto Nex Stef
Balance Compare: max l:lv @next OFinishjok O Stop

Temperature Channel

Temperature T l:| (For example: 12,3-5,10-12, .)

Sensing Range:

Temperature Value mir C ma l:l'c @Next OFinish/ok OStop () Goto Next Stef

Range:

load Tempiate || Save Template Cancel

Figure 3- 10 MTV comparison setting window
As shown in Figure 3-10, the MTV comparison setting information mainly
includes the following two aspects:

1. Main channel parameter setting

1) Compare the channel range: compare the battery voltage channel range,
which has a mapping relationship with the information in the "CDS-MTV
Settings" window. Only judge the 5th voltage, then the comparison channel
range in the window shown in Figure 3-10 is "2".

enter commas in English input method for discontinuous channels .

2) Voltage value range: min and max represent the minimum and maximum

values of the comparison items (voltage, flow, pressure) respectively. As
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3)

long as the value of a certain channel is less than or greater than the set value
three times consecutively, the channel will execute the set action.
Balance comparison: max refers to the maximum range allowed by all

comparison channels.

In the MTV view, the highest value in the red frame and the lowest value in the

blue frame are used in real time, and the real-time Balance value is displayed at the

bottom of the interface. When this value exceeds the maximum range allowed by all

comparison channels set, it will be used. Displayed in red font.

2.
)

2)

Temperature channel parameter setting

Temperature Sensing Range: Compare the battery temperature channel range,
the setting is similar to the voltage comparison.

Range of temperature values: min and max represent the minimum and

maximum values of the comparison item (temperature), respectively.

In the voltage and temperature comparison setting information, Next, Finish/OK,

Stop, and Goto are the actions to be executed by the channel when the protection

point is reached, and the meanings are as follows:

1)

2)

3)

4)

N ext: Indicates that when the voltage temperature of the MTV monomer in
the current working step reaches <min or >max, it will jump to the next step;
Finish/OK: Indicates that there is no abnormality in the current work step,
and when the work step ends normally and stops running, it will display
Finish/OK;

Stop: Indicates that there is an exception in the middle of the operation of
the current step, and when the operation stops without reaching the end
condition normally, it will display Stop/NG;

Goto : 1, 2, ... indicates that when the MTV monomer voltage temperature
and the main channel reach the end condition, jump to the specified working

step.

After setting the comparison parameters, click the "OK" button to complete the

MTYV comparison setting.
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323 RC

It is used to set the working step data recording conditions. After setting, the
working step data recording will not be controlled by the global data recording

conditions. The setting interface is shown in Figure 3-11:

Recording Conditions

Recording Conditions

[] Time Interval I:I Sec.
[]votage Changes I:I mv
[] turrent Changes I:I mA

conce

Figure 3- 11 Data recording conditions
3.2.4 Main Parameter 1 and Main Parameter 2 (main channel)

In static mode, main parameter 1 and main parameter 2 are to set the voltage
protection range, if the connected battery voltage exceeds this range, the device will
alarm and stop working.

In the constant current charging and discharging mode, the main parameter 1 is
used to set the constant current value, and the main parameter 2 cannot be set.

In constant voltage charging and discharging mode, constant current and constant
voltage charging mode, and float charging mode, the main parameter 1 is used to set
the maximum current value before reaching the constant voltage point, and the main
parameter 2 is used to set the constant voltage value.

In the constant power charging and discharging mode, the main parameter 1 is
used to set the maximum current value, and the main parameter 2 is used to set the
constant power value.

In CR discharge mode, the main parameter 1 is used to set the maximum current
value, and the main parameter 2 is used to set the constant resistance value.

In the DCIR test, pulse test, and working condition test modes, the main
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parameter 1 is used to set the working step information, and the main parameter 2 is
not available.

In the jump (GOTO) mode, the main parameter 1 is used to set the step to which
to jump, and the main parameter 2 is not available. Note that the jump can only
jump up, not down : if the current jump step is step 4, the main parameter 1 of the

jump step can only be a value less than or equal to 4, and Cannot be greater than 4.

3.3 Normal Judgment Conditions

Including end time, end voltage, end current, end temperature, end capacity, end
energy, RSOC, - AV, NextStep, as long as one of them meets the set requirements, the

device will end the current working step and skip to the next step to continue working.
3.3.1 Termination Time

Except working condition test, pause and stop mode, the end time can be set in
other modes, as long as the work reaches the set time, the device will terminate the
current step and jump to the next step.

Note that in the jump (GOTO) mode, the end time is used to set the number of
jumps. When the number of cycles reaches the set value, the work step will execute

the work step after the skip work step
3.3.2 Termination Voltage

This parameter can be set in charging and discharging mode, as long as the
detected voltage reaches the set voltage value, it will jump to the next step to continue

working (generally used to set the discharge termination voltage).

3.3.3 Termination Current

It is used to set the termination current of the working step. When the current is

less than the set value, the current step will be terminated and skip to the next step.

3.3.4 Termination Temperature

When the device temperature reaches the set temperature protection range, the

set action will be executed.
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CDS temperature set *
(®) Mode 1.
Temperature Valug min I:IT. max I:I *C @ Next (O)FinishoK () Stop
Range:
() Mode 2.
Condition | Operator | Value | Action | Step |
0

Figure 3- 12 CDS termination temperature

As shown in Figure 3-12, CDS temperature setting includes two modes:

1. model

By default, the static working steps are protected within the temperature range,
and the charging and discharging working steps are protected outside the temperature
range. If the static process step needs to be consistent with other process steps, please
uncheck the "Skip process step within the static temperature range" option in the
"Repower Settings" window.

2. mode 2

Operators and actions can be selected by themselves, and "and" and "or"
conditions can be selected between judgments.

Note: If it is a parallel channel, all channels must meet the protection
conditions by default before the temperature protection will work. If only the
main channel is judged, please check the "Temperature judgment is based on the
main channel" in the lower left corner of the "Working process settings' window

(as shown in Figure 3-13).
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crunrron [ ] Loadtata tem Onereyinpori v

DetaFie Save Pan [£14CDS_20msABIA MR B0 | =

o e pan © sl 22 FleSirageFieco23-onac] (5B
et

O auto expo

©smatocomme  Oueoronoss |17 ] O || | v

Eoiim) ‘

| \

ssaise [ Ju B S cance siant ] Enabl Barcode [JEnabl BarCade + Load Process

Figure 3- 13 Main channel temperature judgment
3.3.5 Termination Capacity

This parameter can be set in charge and discharge mode, when the charge or
discharge reaches the capacity we set, the current step will be terminated and the next

step will be executed.
3.3.6 End Energy

This parameter can be set in charge and discharge mode, when the charge or
discharge reaches the energy we set, the current step will be terminated and the next

step will be executed.
3.3.7 RSOC

The percentage of recharge capacity is used to set the percentage of recharge

capacity that has been executed after charging and discharging.

Settings

[[1Based on the last cyde charging capacity [[]Based on the last cyde discharging capacity
[]Based on the designated steps total capacity | | Ex:1,2,3,4...10
RS0OC Percent 0,000 o

Spedal pattern

= o]

Figure 3- 14 RSOC settings

As shown in Figure 3-14, there are three benchmarks:
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1. the charging step in the middle of the first discharge step from the current

step forward to the first discharge step ;
2. of the capacity of the discharge step in the middle of the first charging step

from the current step forward to the first charging step ;
3. Based on the total capacity of the specified working step: the basis of this
condition is the sum of the set working step capacity.

Note: If you need to use this condition as a judgment condition, you need to

stand still for at least 30s between charging and discharging steps.

3.3.8-AV
The setting of this parameter is only used for Ni-MH batteries, and limits the -/

V generated by the battery before charging is terminated. As shown in Figure 3-15.
L —t

o /_E/L’_
150 ich i -av

0 1-2 (h)

Figure 3-15 -AV

3.3.9 Next Step

NextStep indicates which step will be executed next when the step reaches the
end condition. The default next step is "Next".

Note: If you need to set a specified step, please do not set the end time of the

step.

Figure 3-16 is an example of NextStep settings:

the channel execution completes step 2, jump to step 4.

Common Condition (To Next Step) Exceptional Restrictions (Stop (NG))
Working Mode | GGS | MTV | RC | Main Para.1 | Main Para.2 | End Time _End Vol | End Cur. | End Temp.|ind Capacit|End Energy| RSOC | Calculat|tharge/Dis - &V._| NexiSiep)
| | m @ Q) ah) Wh) %) (mv)
Next
13 Next

\ | | ovin)
L) (VH) 2
3

1|
2 |ccDischarge 208 v

3 [s v vH) 1 Next

4 |CC Charge 204 v 148 Next
[ s coro Step2

6 |stop

Figure 3- 16 NextStep setting example
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3.4 Exceptions and Restrictions

Including ECD/EVD, VOL/TIME, Time Cap, Minimum Volume, Maximum
Volume, ADCR , NG/STOP. If the user sets these parameters, when the battery test
data does not meet the parameters we set, the device will stop working and give an

alarm, indicating that the current working battery is abnormal.
3.4.1 ECD/EVD

ECD/EVD is also called current step, and the setting of this parameter is used to
capture the abnormal charging end current. The charging of our equipment is
composed of two processes of constant current and constant voltage. The final
constant voltage process is a trickle charging process. Generally, we set a smaller end
current, such as 200mA, to judge that the charging process has been completed. The
current step is to prevent the charging current from suddenly changing to 0 when the
charging current is relatively large, and the device mistakenly thinks that the charging
is over. For example, we use 2200mA for charging and set the termination current to
200mA, and the current step to 250mA. Then when the charging ends at 200mA, it is
a normal state; when the current suddenly changes to zero at 200-250mA, we also
consider it to be a normal situation; when the current suddenly changes to 0 when it is
greater than 250mA, it is an abnormal state, and the device will stop the entire
charging process And prompt the relevant error message. The schematic diagram of
current steps is shown in Figure 3-17. This function is temporarily unavailable in this

version.

—2200 NG

NG
250<I<=2200
200<I<=250

Figure 3- 17 current steps

The main reasons for the above abnormal situation are as follows:
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1. The connector has come off.

2. Damage in the middle of the battery test: including disconnection of the
current loop PCB, poor contact of components, etc.

3. The battery has over-temperature and over-voltage protection: the battery

cell voltage is unbalanced, IC data setting error, etc.

4. The CTS device is broken.

3.4.2 VOL/TIME

After the charging step starts for a corresponding time, the voltage must be

greater than the set value.

3.4.3 Time Cap

The maximum time limit when a step is running, when the step reaches the set

time limit, the step will jump to the next step.
3.4.4 Minimum Capacity

When charging and discharging, the minimum capacity charged or discharged.
When discharging the battery, we require that the minimum discharge capacity of the
battery discharge can reach the set value, we can consider the battery to meet the
design requirements, otherwise it is a substandard product whose actual capacity
cannot reach the design capacity. The set value of the minimum capacity is generally
90% to 95% of the nominal capacity of the battery. For example, for a battery with a
nominal capacity of 4600, we can set this parameter to 4200, that is, the battery must
be able to hold at least 4200mAh before we consider it qualified, otherwise the

software will stop working and display LC (low capacity).
3.4.5 Maximum Capacity

When charging and discharging, the maximum capacity charged or discharged.
When charging the battery, the maximum allowable capacity of the battery pack when
charging. If the capacity of the charged battery reaches the limit condition, the

software will stop working, and it will be judged as a high-capacity unqualified
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battery. At the same time, the channel dialog box will display an OC prompt, and the

channel LED will flash to give an alarm.

3.4.6 ADCR _

DC impedance detection, during the charging and discharging process, the
device monitors the DC impedance in real time. If it detects that the DCR exceeds the
value we set, the software will stop working and give an alarm. Generally, it is caused

by poor contact of the terminal or oxidation of the terminal for too long.

3.4.7 NG/STOP

When the exception condition reaches the limit, the step will decide the
operation of the channel according to the set NG/STOP value: NG means to mark the
exception condition reached by the step and continue the subsequent step; STOP

means to stop the channel.

3.5 Security Protection

It is used to set voltage protection range, current protection range and
temperature protection range, as shown in Figure 3-18. During the working process, if
the detected voltage, current and temperature are not within the safety protection

range we set, the device will stop working and give an alarm.

Security Protection:

Volt From (05 (Vo | v
Current Scope |:| A

Temperature | = ¢

O

Figure 3- 18 Security protection
Note: The current protection range can be filled in according to the charge and
discharge current we set. When the device temperature is "0", no temperature

protection judgment is performed.

3.6 Recording Conditions

It is used to set the recording conditions of channel data, as shown in Figure 3-19.
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In Figure 3-19, the data is recorded every 10S interval or the voltage change exceeds
120mV. In addition, you can also choose to record data of current changes, and record
data when any one of several parameters meets the requirements.

Recording Conditions
Time Interval Sec.

[«] Voltage Changes | 120 m

Current Changes M

Figure 3- 19 Data recording conditions

3.7 Data Storage Path

As shown in Figure 3-20, the user can select other storage spaces other than the

default path as required, that is, save data in a custom path.

= Run From Step Load data item One-key import mtv

Data File Save Path | EAACDS_20msEi2iBir = RE i \Data | =

Figure 3- 20 Data storage path

3. 8 Backup Autocomplete Data

= 9 ATAC
Uil

[] Backup auto-complete d File path | C\Users\AdministratoriDocumentsiWWeChat Files\wiad_tglafdSirfm22\FileStorage\File\2023-07\
Figure 3- 21 Backup autocomplete data

After checking, when the channel execution is completed, the running data will

be automatically backed up to the set path.

3.9 Barcode Rules

Barcode rule

1.Length | 2.5tarting location 3 Fixed

Figure 3-22 Barcode rules

It is used to set the barcode rules, only when the conditions of the rules are met
can the channel be successfully started. As shown in Figure 3-22, "Length" indicates
the length of the barcode; "Fixed character start position" indicates the number of
fixed characters; "Fixed character" is used to set the special characters in the barcode.

Barcode rules are used in conjunction with "Enable Barcode" and "Enable

- 52-



Test Module Introduction

Barcode + Load Processes". The barcode setting window is shown in Figure 3-24.
DEnable BarCode DEnable BarCode + Load Froces

Figure 3-23 Barcode related

EoxChl I Barcode

o

maELES | | mEms® | | we || m |

Figure 3- 24 Enter barcode

3.10 Save Template

After setting the template, the user can click "Save Process" as shown in Figure
3-25 to save the template set this time. If you need to use the saved workflow, directly
click the button of "Call into Process " to load the saved work template. Our default
save path is the "tplx" folder in the root directory of the software, which can be

modified by users.

e

Data File Save Path | EAACDS_20msERET{BEN I T2 MR Data

[l Backup auto-complete d  File path  C\Usersis \Doct NeChat Files\wixid_tglafdSirt
Barcode rule
1 Length l:l 2.5tarting location I:l 3.Fixed |:
[ Auto expa

The export path |

(®) Stop auto export mode () Moment Mode 140257 F5 () Time Mode

Data File Name Remark
Information

[JBurn-in tes

e — Dl 5o

Figure 3- 25 save the template
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4. Channel Start Function Description

4.1 Interface Description Before Startup

Select a channel and right-click to pop up a vertical shortcut menu bar, as shown

in Figure 4-1 .

Start

Stop

Change Process [R]...
Open Data

Channel Process Information/Jump
Select all channels

Parallel channel H

Clear LED
Clear Alarm
Test continue b

Resume Test

=F

Figure 4- 1 Channel right-click menu

1. Startup: It is the same function as "Startup" in the channel menu and "Set
Startup Template" in the shortcut bar. The difference is that "Startup" here is
available only when the unstarted channel is selected.

2. Stop: It is consistent with the function of "Stop" in the channel menu and
"Stop and start channel" in the shortcut bar.

3. Modify process: It is consistent with the "Modify process" function in the
channel menu.

4. Open data: used to view the data of the channel being tested or already
tested.

5. Convert data:

6. Channel status query/jump: used to query and modify the test template of the

channel under test.
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10.
11.

12.

13.

Select All Channels: Used to select all channels.

Parallel channel: It is used to connect multiple channels in parallel for
devices that support channel parallel connection to increase the current range
of the device. Figure 4-2 is an example of parallel channel information. After
parallel connection, the current range becomes the sum of the ranges of the

two channels:

== X

HEEEEE
FHECEEER(5.000V, 250.000A, 250.0004)

#027_3 (Ver11.8, 5.000V, 125.0004, 125.0004, 32512}
#027_4 (Ver11.8, 5.000V, 125.000A, 125.0004, 32512)

4 - 2 parallel channel information
Light off: It is consistent with the "light off" function in the shortcut bar.
Clear alarm: used to clear the device alarm.
Test continuation: It is used for test continuation of a test stopped abnormally
or manually. The user can choose to continue from the current step, from step
1 or from the file test.
Resume Suspended Connection: It is used to test and resume the suspended
channel.
Expand: It is used to expand the right-click menu to display all functions of

the channel right-click menu (as shown in Figure 4-3).
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Start

Stop

Change Process [R]...

Custom name

Select all channels

Test continue >
Resume Test

Pre pause

Cancel pre pause

Retest

Madify channel info ¥

Reset barcode

Channel Process Information/Jump
Clear window flag
Clear LED

Clear Alarm

Open Data
Drata Transferring

Data saving path
Batch excel files

Dynamic curve

Drynamic curve (File)

save data to dir

save all group data to dir

Setting SOC stop

Appointment or Cancellation SOC stop
Channel migration

MES RelUpdate
Figure 4- 3 The complete right-click menu of the system home page
After the menu is expanded, the following functions will be added:
1. Retest: It is used to retest the channel after the test is completed.
2. Modify channel information : used to modify the channel file name or
channel Barcode.
3. Reset Barcode: Used to modify channel Barcode in batches.

4. Clear window ID: used to clear the ID information on the window channel.
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10.
11.
12.
13.

Data storage path: used to open the data file storage path.

Batch export EXCEL data files: used to batch export selected channel data.
Dynamic Curve: It is used to open the channel dynamic curve.

Dynamic curve (file): Open channel dynamic curve with file.

Save data to statistical folder: Save the selected channel data to the statistical
folder " StatisticData ".

Save all group data to folder: Save all group data to folder " BackupFile ".
Lock/unlock: Lock unused channels and do not use other channels

Channel migration:

Booking SOC Pause:

4. 2 Interface Description After Startup

—
2.1835V .
0.000A 0.0W |
0.000Ah 0.0Wh
1cyce T

Ca Cy )8 CE
[[=202°C 2195V _RunTime =6.10Seq]

Figure 4- 4 channel start display

As shown in Figure 4-4 , the channel information consists of the following parts

from top to bottom and from left to right:

1.

Template information: including template name, file name and Barcode
information , scrolling and displaying in the window , the template in Figure
4-4 is not saved, that is, there is no template name; the file name is "test" ;
Box number-channel number: used to identify the box number and channel
number information of the equipment , as shown in "2-1" in the figure;
Voltage: used to identify the current voltage of the channel, such as

"2.1835V" in the figure;
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4. Current: used to identify the current current of the channel, such as "0.000A"
in the figure;

5. Power: used to identify the current power of the channel, such as "0.0W" in
the figure;

6. Capacity: used to identify the current working step capacity of the channel,
such as "0.000Ah" in the figure;

7. Energy flow: used to identify the energy flow of the current working step of
the channel, such as "0.0Wh" in the figure;

8. Cycle information: used to identify the cycle information of the working step
of the channel, "lcyc" means the largest cycle, "1," means the cycle
information of goto in the working step , and the corresponding cycle
information from left to right is from outside to inside.

9. Working step state: used to identify the current working step of the channel,
"RST" in the figure means constant current working step;

10. Temperature: used to identify the current temperature of the channel, as
shown in the figure "T=29.2° C";

11. Second voltage: used to identify the current second voltage of the channel,
such as "2.195V" in the figure;

12. Running time: used to identify the running time of the current step of the
channel, as shown in the figure "Run Time=6.10Sec".

In addition to the above information, the interface information also uses colors

and buoys to identify the charging and discharging status, among which red is

charging and green is discharging.
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2.2552V

100.003A 225.5W

0.064Ah 0.1Wh
1cyc 9

RET N © S
T=289°C 2293V RunTime = 3.105ed

Figure 4- 5 charging status
As in 4-5 , the downward arrow indicates that the current is released from the

device to charge the battery.

2.1835V
0.000A 0.0W
0.000Ah 0.0Wh

1cyc |

G e BE || R
T=292°C 2195V RunTime =6.10Sec

Figure 4- 6 Discharge state
As in 4-6 , the upward arrow means recovering current from the battery to

discharge the battery.

4.2.1 Status Query/Jump

After the device is started, right-click to pop up a drop-down menu, as shown in

Figure 4-7.
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Start

Stop

Change Process [R]...

Custom name

Select all channels

Test continue 3
Resume Test

Retest

Modify channel info »
Reset barcode

Parallel channel >

Channel Process Information/Jump

Clear window tlag
Clear LED

Clear Alarm

Cipen Data

Diata saving path
Batch excel files

Dynamic curve

Dynamic curve (File)

save data to dir

save all group data to dir
Lock/Unlock

Channel migration

Appointment or Cancellation S0C stop

Figure 4- 7 Status query/jump
If the customer wants to jump directly to the next working mode, select "Channel
Status Query/Skip" and the interface shown in Figure 4-8 will pop up: we want to
jump to step 2, click the second step with the mouse, and select the working mode
The working mode of the first step will turn into a blue background, and then click the

"Jump" button, and the device will jump to step 2 to perform the charging work.
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Channel State or Wark Info - x
‘Working Channet#001_1 Range:5.000V Charge:300.000A Discharge:300.000A
Cal template:1  Barcode:
Start Time:2023,07, 21—-11:04:37 — Test creator.admin Test equipment code:
Security Protection: 2. 950V—4.250V, 57 500A, —
Recording Conditions:dT=60.0005ec. dv=0.120V di==0.1004 H/S/BMS/RVer.11.7/4.0000-0005U/DBC/2023-05-23
File path:D:\ACDS_BMS_Release\Data\20230721\G1_COMS6__1__YFBO00320_20230721110437#001_1.cds
Common Condition (To Next Step)  Exceptional Restrictions (Stop (NGJ)
Working Mude‘ RC | Main Para.1 ‘ Main Para.2 ‘\ﬁg Cumms‘ B | End Volt ‘ Bt ‘End Capa:ity‘ RSOC ‘ e ‘ NextStep |
| [ o [0 [ @ | w0 | oo | |
1 sl wo (VH) 1.000 Next
*  |cCeV Charge 50,0004 4.2v] 10.000 0.250 Next
3 sl [\ H) 5000 N
4 |cC Charge 40,0004 a2v 5000 Next
5 |stop
< >
Save Template Process Modify Cancel Global Candition Settings lobal third party device setting

Figure 4- 8 jump example

4.2.2 Process Modification

If the equipment is working, we want to modify its working steps or parameters,

and hope that the data can continue to be recorded, then we can click the "Process

Modification" button in Figure 4-8, or click the button in Figure 4-7 "Modification

process", the system will pop up the interface shown in Figure 4-9.

Process Setting-1 - x
Common Conditon (To Next Step)  Excsplional Restricions (Stop (HG))
Working Mmde‘ RC ‘ Main Para.1 | Main Para‘Z‘\ﬁg Cmmms‘ End Tire ‘ End Volt ‘ EndGas ‘End (‘apamfy‘ RSOC ‘ Gt Sr ‘ NextStep ‘ End
] 0 ]
1 sl v VH) 1.000 Next.7
2 |occv Charge 50.0008 a2v 10.000 0250 Next 2|
3 o v (VH 5.000 Next x|
4 |cC Charge 40.000A a2v 5.000 Newt.x|
5 |stop
< >

Security Protection:

Vot From

Current Scop

Temperatre [ | -

Recording Condtions

ATime interval

[ Voltage Changes 120 | mye

[0 Jma

[JEnd Temp Only Main Channel

Fcurrent Changes

Select the

wrnron 2] sep

Data File Save Path

[Backup auto-complete data

Barcode ruler

1Length

Remark Information

Al Steps Use This Condiion

L]

Global Condtion Setiings

DAACDS BUS_ReleaseData

siobal third party device sefting:

[JEnabe Barcade

cveset

] ik start

LvPS

File path |WARBEEREEV. $REEEIND. Repow erACDS_BUSFRERHF RepowerACDS_BNS\Repower| [ =

Data Fie tiame|

Hoge Select
©® tormal

O Load Process Save Process. Bind Process

3.Fixed Character

L1

Cancel

Start

Figure 4- 9 Example of modification process

CJatow startvor ~ [0.000 _ [o.000 v

[C1ES Upload Step Count

Network
Dsntr s

[Jend Testnd Disconnect Net

Net Timeout

Param Upper And Lower Check Set

step to be changed in the working mode column with the mouse, and a

drop-down menu will pop up when you right-click, you can insert or delete the
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process, re-customize the work process you want, and then select the step to start from,
click "Start", the device will follow The steps we set are executed, and the data files

can be completely saved.
4.2.3 Open Data

The device starts working for a period of time, and we want to view the running
data and images, we can select the "Open Data" function in Figure 4-7, and the

interface shown in Figure 4-10 will pop up.

FielE] About[Al... LangusgelL]

~
Q e @ B
_/ 61_COM96__1_ YFBOO0320_20230721110437#001_L.cds b x
Shortcut Key F5-Graph reset &-Lei SRight -Up L-Dawn eycle Charge Mid. Voit Discharge Mid Vot Copacity  Charge Capacity Discharge Capaciy
[vettage ~ Cleurremt [Clcapacy  [Jenerey o 377885V 0.00000v 4,997An 4997An 0.000an
MTV-V3,MTV-va, 1 s 2 0.0008n 000080 0.0008h
pacity/An Voltage/V. Current/A Energy/Wt 1 COOVCharge 310 2397#h 439780 0.0008h
4000 7 I
16000 ~ : 100,000
| 80000
_ 2000 7| L
14000 | " 80.000
s =) I " 70000
12000 0000 | | 60.000
10000~ ., 40,000~ 0,900
2000 7 !
8000 | I 20000
a0 50,000
6000 ; I 0000

_ 6000 | L ~ a0.000
a.000 : I™-20.000
2000 ~ 8000 7 /// 20000 " 30.000

0000 | 60,000
-10.000 / ~ 20000

-2.000 | / I -80.000
12000 | | ~ 10,000
-4.000 ~ | / {100,000

Figure 4- 10 Data view
4.2.3.1 Curves

We can see the graph curve on the left. If we have done a lot of loops and the
curves are relatively dense, if you want to see a certain section of the curve, you can
put the mouse on the curve, click the right button, and a drop-down menu will pop up,

as shown in Figure 4-11.
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<1 / G1_COM96__1 YFB000320_20230721110437#001_1.cds

Shortcut Key F5:Graph reset <:left >:Right ‘T:Up J:Down
[veltage [Jturrent [Jcapacity [CEnergy

MTV-V3,MTV-V4,
hpacity/Ah Voltage/V Current/A Energy/Wi
= D R
| 1
oo I Graph Setting !
. | BMS/MTV curve setting(B) | 100.000
| | -
- Channel Setting ! 80.000
_o2000 | |
| 1
14.000 ! Copy ! 80.000
! Output Graph Fil | -
= _: utput Graph File i_ S
12.000 0.000 ! Data Save As ! G0.000
| .
| 1
- ! Reload Data L
10.000 ) : i 40.000 " goopp
-2.000 | Frame selection ! H
| 1
8000 | " 20,000
] ] il
= 1
-4.000 ! ! 50,000
-— I— I
6.000 ! ! 0.000
_ -6000 | L " 40.000
4.000 ! ! -20.000
s | |- S
2.000 monn ) G | -40.000  30.000

Figure 4- 11 Graphics right-click menu
1. graphics settings
Select “Graphics Settings”  and an interface will pop up, as shown in Figure
4-12. You can choose the definition of coordinates and the scope of the cycle, which is
convenient for customers to view the details of the curve, and also supports the output

of the curve.
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1 1 Srill [1-12}

jraphics Setting X
Coordinate Define other
¥-Coordinate Y-Coordinate [W|Energy
) Voltage [CcDs Temperaturel
MTV-V3
O . Current MIMTV-V4
O Capacity
D Charging End Voltage
O Discharging End Voltage
C‘ Charge Capacity
O Discharge Capacity
C‘ Efficiency
@ Time
O Cycle Times
Graph Style
[]Point []Line |2 <
B show Gric [ Hide select line
Same Y Scale
[ ] dgiimisiE =,
[ IMene [ ]an [ | Default
Show Cycles

Application Cancel

Figure 4- 12 Graphics settings

Curve operation:

1) Place the mouse in the graphics area, press and hold the left mouse button to
move left and right, and the curve will slide accordingly.

2) Place the mouse in the graphics area, press and hold " Ctrl " + scroll the
mouse wheel, and the curve will be zoomed in horizontally.

3) Place the mouse in the graphics area, select the relevant curve on the top of
the image, and press and hold the curve with the left mouse button to drag
the curve to move up, down, left, and right.

Place the mouse in the graph area, select the relevant curve on the top of the image,

select and hold down " Shift " + scroll the mouse wheel, and the curve will be
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enlarged vertically.

2. Copy: It is used to copy the curve graph and then paste it in other software.
3. Output graphics file: used to input graphics files as pictures.

4. Save data as: used to output channel data.

4.3.2.2 Data

The data display is divided into cycle layer, step layer, and record layer data.

Right-click any data area, and the right-click menu will pop up for data operation (as

shown in Figure 4-13).

Zycle
1

(= B L - R Y R

1.

Charge Mid. Volt Discharge Mid Volt Capacity Charge Capacity Discharge Capacity
53.50040V 5275604V -39.053Ah 0.0394h 39.093Ah

stll (1-11) 0.000AR 0.0004R 0.000AR

CV Limit Current Chargd12-72) 0.03%Ah 0.03%4h 0.0004R

still {73-¢ Fold / Unfald s 0.000AR

CC Discharge (93¢ Trme Uit 5 0.0114h

st (98-1 Unit Set 0.000AR

CC Discharge {144t 39.290ANh

Column Setting
Channel Setting
Data analyze setting
Data filter setting
Finding Event

Copy
Work Info...

View Test Log...

Output EXCEL File
Output Summary Table Format File
Cycle Table...

Quick search
Data Correct ¥

Data Save As

Show expand data

Figure 4- 13 Data right-click menu

Data folding/expanding: The data display is folded by default, so that
customers can see all the work steps conveniently. If customers want to see
detailed data, they can choose "folding/expanding", and the folded data will
be opened. Or click directly on the step layer, and the data will be unfolded

and folded in a single layer.

2. Time unit: The first item of data is recorded in the unit of real-time time.
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Users can change the time unit according to actual needs, and can choose five

time units: H:M:S, day, hour, minute, and second. Checking "Process

independent" means that the relative time of each step starts from "0", and

the steps are relatively independent, otherwise the step time is displayed

cumulatively.

b
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Figure 4- 14 Time Unit
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3. Unit setting: user-defined data unit, as shown in Figure 4-15.



| unit Setting >

voit: |V v : Peerisia
Current: [A ot 5 precisior
1 Capacity: |Ah =
Energy: | Wh ot

Figure 4- 15 Unit Settings
4. Graphics settings: It is consistent with the function of "graphics settings" in
the right-click menu of the curve.

5. Column setting: used to select the test column to be displayed.
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Column Setting b

Cyele Laver ~ Record Laver ""

Charge Mid. Veolt Work Step Ho

Dizcharge Mid Volt System Time

Capacity Relative Time

Charge Capacity Yoltage

Dizcharge Capacity Current

Super charge Capelty Capaclty

Super discharge Caproity Chargze Capacity

Efficiency Discharge Caparcity

Capacity retention rate Ener v

Energv Chargze Energy

Charge Energr Discharge Energy

Dizcharze Energy ICIE

Energy Efficiency FOWER

Charge Time oto Dec

Dizcharze Time ¥ Accumulated charging capacity

T Accumulated discharge capacity
EHEE

Step Layer £ Accumulated chargzing energy

Step Range Acoumulated discharze energzy

Capaci tw MTY¥-¥1

Charze Capacity NIz

Discharze Capacity MTV—173

Energy MTY-V4

[ ]charze Enersy NIV

[ ] Discharze Frersy MTV-vs

[ ] Super Capeity MTV-Y7

Step Time MTY-VE

[] Start Wolt MTV-T1

[] End Volt MTV~T2 N

[ ]charze Mid ¥olt LA arear oz

[] Dischargs Mid Volt [JcheckAnD [ checkallm

[1rlatform voltaze

Flatform capacity w 3 :

o - . Cancel

Figure 4- 16 column settings
In Figure 4-16, "Platform Voltage", "Platform Capacity", and "Platform Time"
will have values only after the "Discharge Platform Voltage" is set ("Discharge
Platform Voltage" can be set in the "General Table" window or "Generate Excel
Format file" window setting); "gram capacity" will calculate the corresponding value
according to the "mass" set in the "data analysis settings" window.
Right-click to select all columns and unselect all columns, as shown in Figure

4-17
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Column Setting oo
Cwole Lawer 3 Record Lawer 2
Charze Mid Volt Work Step Ha
Discharge Mid Volt System Time
Capaci t Relative Time
Charze Capacity Yoltage
Discharge Capacity Current
Super charge Capeoity Capaci ty
Super discharge Capeity Charze Capacity
Efficiency Discharze Capacity
Capacity retention rate Energv
Energzv Charze Energy
Charze Energv Discharze Energy
Discharge Energy ICIE
Enerzr Efficiency POWER
Charze Time Goto Dec
Discharge Time W dooumulated charging capacity
T hooumulated discharge capacitay

THEE
Step Layer i hooumulated chargsing energv
Step Range heoumulated discharze enersy
Capacitir MTV-¥1
Charge Capacity MTV-y2
Discharge Capacity MTV=3
Ener gy MTY—V4
D Chargze Energr NTV-VE
D Dizcharge Energpr NIV
D Super Capeity MTV=Y
Step Time MTY—Va
[]Start Volt MTV-T1
[]End valt MTY-T2 -
D Chargze Mad Volt LA wwrrr v
D Dizcharge Mid Volt [ Check AllD
D Flatform voltage
Flatform capacity W
-2 - : Cancel

Figure 4- 17 Cancellation example
6. Data analysis setting: It is used to set the reference cycle and quality of the
discharge capacity decay rate. After setting the corresponding value, the
corresponding discharge capacity decay rate and gram capacity will be

calculated from the data
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| |
Diata analyze setting pd

Capacity decresase Cycle(1—1}

rate NO.

Figure 4- 18 Data Analysis Settings
Current cycle capacity decay rate = 1 - current cycle total discharge capacity /
reference cycle total discharge capacity
Gram capacity = working step capacity / mass
7. Data Filter Settings
It is used to set the data filtering conditions, and can filter the data of the data
circulation layer, process layer, and recording layer respectively (as shown in Figure

4-19).
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Data filter setting x
Cycle Layer Min ralue Max value et Record Layer Min value Max value ~
1o d1n
[ charze Mid. veltiVv) [T Relative Time(Sec)

[ Discharze Mid ¥ol. .. [ veltage (vl
[ capaci tyiah) [ current (&)
D Charge Capacitw(ah) D Capaci ty(Ak)
D Dizcharge Capacit. .. D Energy(Wh)
[] Super charze Cape. .. ] DCIR(mat )
[] Super discharge C... ] PowER (W)
] E£Fi ci ency (%) [ tecumul ated chars ..
D Capacity retentio. .. D Accumulated dizch. ..
[] Ener e (Wh) [ EHEE(ah)
D Charge Enerzv(Wh) D Accumulated charg ..
D Diszcharge Enerzv(Wh) D Accumulated disch ..
[ Ener o Efficiency(®) [ mrv=v1 (v
[Orharze Time(See. ) w | | [ mrv—vziv)
= I mrv-vaiv)
Step Laver Min ralue Max value fad [ mrv—va (v)
1 mrv-ve (v
kL O mrv—va(v)
D Capaci ty (AL} =
[ mrv—vr (v)
D Charze Capacity(Ah) =
1 mrv-va (v
D Discharge Capacit. .. il
I mrv=T1 (")
D Energy('ﬁ'}\) e
: I mrv-T2{"C)
D Step Time(Sec. ) D MTV-T3("C)
D Flatform capacity. .. s
: [ mrv-T4 ")
D Flatform time(Sec. ) D MTV=VIAT (1) o
D z/Capaci tw(Ah)
D Capacity retentio. ..
[ DCTRL {mdk ) ; :
[ DCTRe {mdk ) w Exit

Figure 4- 19 Data Filter Settings

Note : The columns that can be used for filtering match the "Column Settings",

and the unchecked columns in the "Column Settings" window will not be used for

filtering, and the filtered data can be exported through the export Excel function.

Right-click the column area in the figure , and you can choose whether to select

all columns in the pop-up right-click menu , as shown in Figure 4-20.
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Data filter setting x

Cycle Layer Min ralue Max value et Record Layer Min value Max value ~
1o d1n
[ charze Mid. veltiVv) [T Relative Time(Sec)
[ Discharze Mid ¥ol. .. [ veltage (vl
[ capaci tyiah) [ current (&)
D Charge Capacitw(ah) D Capaci ty(Ak)
D Dizcharge Capacit. .. D Energy(Wh)
[] Super charze Cape. .. ] DCIR(mat )
[] Super discharge C... ] PowER (W)
] E£Fi ci ency (%) [ tecumul ated chars ..
D Capacity retentio. .. D Accumulated dizch. ..
[ Erier e (Wh) [ BHEE ()
D Charge Enerzv(Wh) D Accumulated charg ..
D Diszcharge Enerzv(Wh) D Accumulated disch ..
[ Ener o Efficiency(®) [ mrv=v1 (v
[Orharze Time(See. ) w | | [ mrv—vziv)
= I mrv-vaiv)
Step Laver Min ralue Max value fad [ mrv—va (v)
1 mrv-ve (v
kL O mrv—va(v)
D Capaci ty (AL} =
[ mrv—vr (v)
D Charze Capacity(Ah) =
1 mrv-va (v
D Discharge Capacit. .. il
I mrv=T1 (")
D Energy('ﬁ'}\) e
: I mrv-T2{"C)
D Step Time(Sec. ) D MTV-T3("C)
D Flatform capacity. .. s
: [ mrv-T4 ")
D Flatform time(Sec. ) D MTV=VIAT (1) o
D z/Capaci tw(Ah)
D Capacity retentio. ..
[ DCTRL {mdk ) ; :
[ DCTRe {mdk ) w Exit

Figure 4- 20 Select All Example

In Figure 4-20 , "Cancel" means no selection.

8. Copy: After selecting the data column, click "Copy" to paste the copied data
in other software.

Note : Pasted data has no units.

9. Work information: This function is used to view all the work steps and
information set.

10. Check the test log: Select it to pop up a window, which records some
information about the channel work in detail, including running problems

and detailed time, user operation records, etc. (as shown in Figure 4-21).

-72-



Cycle Charge Mid. Volt Discharge Mid Volt Charge Capacity Discharge Capa Efficiency Capacity retentiiCharge Energy Dis
1 00000V 3. 6720V 0.000AR 3.029AR 0.000% 0.000Wh 114
1 Still (1--6) 0.000AR 0.000Wh 5.001Min. 0.000mo0
2 CC Discharge (7--193) 3.029Ah 11.041Wh 184.321Min. 0.000m0
3 Still (194--200) 0.000AR 0.000Wh 5.001Min. 105.239ma
2 4. 4000V 3.5988V 5.081A0 493840 97.185% 100.000% 21.405Wh 174
a CCCV Charge  (201--252) 3.0428N0 12 535Wh SB.423Min. 0.000mo
s CCCV Charge  (253--346) 5.081AN0 21.405Wh BO.262Min. 63.261m0
3 sStill (347--352) 0.000AR 0.000Wh 5.001Min. 71.64BmO
7 CC Discharge (353--440) 493880 17.885Wh B5.842Min. 0.000mO
=3 st (441-—-448) 0.000AR 0.000W 5.003Min. 65.229mn0
3 44001V 5.6022V ER- =TV a.953an0 99 .a78% 100.317% 20.938Wh EE-H]
= CCCV Charge  (449--498) s.014Ah 12.393Wh 37.943Min. 0.000M0
10 CCCV Charge  (499--588) ER-r =T 20.938Wh TE.F32MiIN. 185.276moa
11 st (590--595) 0.000AR 0.000Wh 5.002Min. 68.612mnO
1z €C Discharge (596--G84) 4.9538h 18.001Wh B6.114Min. 0.000mM0
13 still (685--692) 0.000AR 0.000Wh 5.003Min. 54.115m0
a 44001V 3.6065V 4.9898Nh 496240 99.450% 100.484% 20.965Wh 184
14 CCCV Charge  (623--743) 3.02894h 12 444w h 38.113Min. 0.000mM0
1s CCCV Charge  (744--834) 4.989Ah 20.265Wh 76.340Min. 122 835m0
15 Sring FECTIYY, 1 nnnnan AR S RN AR RAERMI

E | [

1: [1]Data recording start normally [2020.01.19-13:30:32)
2: [1441]CDS Communication (E124)[2020.01.20-10:36:07]

5: [1441]CDS Communication Recowery[2020.01.20-10:37:05]
la: [11690] (LV) Low voltags protective stop (E101)[2020.01.26-14:07:33]
5: [11690]current step coNtinue[2020.01.26-14:10:17]
6: [11690]Test continue Start[2020.01.26-14:10:17]
7: [43024] Users forced to exit program during test.[2020.02.14-10:59:12]
2: [43024)current step continue[2020.02.14-11:02:15]
o [43024])Test continue Start[2020.02.14-11:02:15]

10: [43400] Users forced to exit program during test.[2020.02.14-16:16:13]

11: [43400Jcurrent step continue[2020.02.14-16:44:04]

12: [43400]Test continue start[2020.02.14-16:44:04]

13: [48762] Process finished, channel stop automatically. [2020.02.17-22:19:53]

Figure 4- 21 Test log example
11. Generate EXCEL format file: The user can choose to export the current data
into an EXCEL format file, which is convenient for viewing on other

computers. The window is shown in Figure 4-22.

Output Excel File X

Export Project Semings

Template set  Graph Cycle Layer Step Layer Record Layer

Graph
Cycle Layer

Step Layer

insert Channel Work Info

Record Layer
Event

[ Template information and record layer merging [ Export csv [Jsame as shaw setting

|:| Data recording layer recording inter

File Path | c:\Users\Administrator\ Deskiop\G1_COM231__COM231_YFB000320_20230525184343#001_1xd] | >>

Cancel

Figure 4- 22 Generate Excel format file
As shown in Figure 4-22, by selecting the item to be exported, the exported

Excel file can have different information.
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apq

1) Template information: the template information of the channel, and the
content cannot be edited.
2) Curve: You can set the curve information to be displayed in the file, as

shown in Figure 4-23.

Qutput Excel File x 1
Export Project Settings
Template set  Graph Cycle Layer Step Layer Record Layer
Graph
Current graph
Cycle Layer
[ relative Time--Voitage [ cycle Times—Charging End Voltage
Step Layer
[ Relative Time--Current [l cycle Times--Discharging End Volta
Record Layer
e [ Relative Time--Capacity [lcycle Times--Charge Capacity
[l capacity--Voltage ] cycle Times--Discharge Capacity
[l Tempiate information and record layer merging [lExport csv [Jsame as show setting
[[]pata recording layer recording interv sec
File Path |C:\Users\Admin]strator\DEsktop\Gl_CDM231_50M23l_YFBDDDS20_20230525]34343#001_1 x| |2

Figure 4- 23 Curve
3) Cycle layer: You can set the cycle layer information in the file, as shown in

Figure 4-24.
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Cutput Excel File

Export Project Settings

Template set Cycle Layer

Graph

Graph
Cycle Range
Wcie Layer
Cycle From
Step Layer

Record Layer
Event

Temp!ate information and record layer merging

|:| Data recording layer recording interv

Step Layer

Record Layer

Charge Mid. Volt

Discharge Wid Volt
Capacity

Charge Capacity
Dizcharge Capacity

Super charge Capcity
Super discharge Capcity
Efficiency

Capacity retention rate
Energy

Charge Energy
Discharge Energy

|:| Export CSV

Energy Efficiency
Charge Time
Discharge Time
ol diff

Discharge end time

Accumulated charging capaci
Accumulated discharge capar
Accumulated charging energy

Accumulated discharge enerc

D Same as show setting

File Path | C\Users\Administrator\Desktop\G1_COM231__COM231_ YFBOO0320_202305251843434001_1x1| | >

Figure 4- 24 Cycle layer

Cancel

4) Step layer: You can set the step layer information in the file, as shown in

Figure 4-25.

Output Excel File

Export Project Settings

Template set

Graph Cycle Layer

Graph
Cycle Layer
Step Layer

Cycle Range

Cycle From

Record Layer

Event Step Type
Charge Discharge Stiil

hybrid

Discharge Platform l:l W

Template information and record layer merging

|:| Data recording layer recording intern:

Step Layer

Record Layer
Step

Process

Mode

Set Volt(V)

Set Current{A)

[] charge Energy
[] Discharge Energy
[] Super Capeity
[] step Time

[] Start Vot

] Export csv

[]End wvott

[[] charge Mid. Vot

[] Discharge Mid Volt

[] Piatform vottage

Platform capacity

Platform time

g/Capacity

Capacity retention rate

Goto Dec

End Condition

DCIR1

DCIRZ

Accumulated charging capac
Accumulated discharge cape

File Path | C:\Users\Administrator\Desktop\G1_COM231_ COM231_ YFBOD0320_20230525184343#001_1x1| | >>

Figure 4- 25 process layer

Cancel

Accumulated charging en
Accumulated discharge e

DSEI’I’IE as show setting

Note: In the process layer information, only after the "discharge platform

-75-



voltage" is set, the "platform voltage", "platform capacity”, and "platform time" can
be set, otherwise the three items will be displayed by default in the exported Excel
file .

5) Record layer: You can set the record layer information in the file, as shown

in Figure 4-26.

UTpUT EXCEl FlE

Export Project Settings

Template set

Graph Cycle Layer Step Layer Record Layer

Record Layer
Graph o vl
Cycle Range : Work Step Ho
Cycle Layer = System Time
Dbt CycleFrom |1 ~|To |1~ Step State [ Relative Time
=L ast Event Voltage
Record Layer Current
e Capacity
it Step Type Charze Capacity
=1 :
[ charge [ Discharge [] 5t 21“}‘”5& Capacity
ner gy
hybrid Charge Energy
Discharge Energy
Insert step information ICIER
POMER
cut off table Goto Dec
Accumulated charging capacity
[ mtv data export to sub table Accumulated discharge capacity
EHEE v
[ check a1l DBC [ Check All MTV
[ Template information and record layer merging [export csv [Jsame as show setting

|:| Data recording layer recording intern EQD Sec

File Path | c\Users\Administrator\Desktop\G1_COM231__COM231_ YFBO00320_202305251843434001_1xi| | »>

Cancel

Figure 4- 26 recording layer

Note: Only when "Record Layer" is selected, the "Template Information and
Record Layer Merge" and "Record Layer Record Data Interval" in Figure 4-24 can
work. "Merge template information and record layer" means that in the exported
Excel file, the template information will be merged into the record layer, which is no
longer a separate worksheet; "record layer record data interval" means that in the
exported Excel file, the record The layer data no longer displays all the data in the

source data, and displays the data at the set interval time.
12. Generate summary table format file: Generate a text file with the working
mode and total data of each step as recording conditions, as shown in Figure

4-27.
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g e

Step  Process

1-1  sdll

Mode SetVolt(V) SetCurre.. Sta...

Ca.. Ch.. Dis En. Pla... Pla g/C... Ca.

0.000 0.000 0.000 0.000

Got...

En.. DCI DCl... Acc.. Acc Acc.. Acc..
0.000 0.000 0.000 0.000

Discharge Platform
Volt

Discharge Platform
Capacity

v Refresh Ateniyoe

A sdn

Ah Refresh

[~ charge [“1Discharge [ hybrid

Figure 4- 27 Summary Table

As shown in Figure 4-27, the general table information can also be filtered

according to "discharge platform voltage" and "discharge platform capacity", and the

export operation can also be performed after selecting the type of work step.

13. Circulation summary table: used to count channel circulation information, as

shown in Figure 4-28.

L[ PIPAY

Cycle Table

Oytle | G- | D | G-

1 0. 0. 0.. 0.

Output File

Cancel

Figure 4- 28 Cycle summary table
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14. Quick Search: It is used to find the voltage of the set rest time after charging

or discharging in the cycle, as shown in Figure 4-29.

Quick Search X

Cycle Siill volt after charge Still voit after discharge Discharge Capacity(Ah) Discharge Time{Sec)
1 0.000 o

Still voit after charge Min
Refresh Qutput File
still volt after discharge Min

Figure 4- 29 Quick Search

15. Save data as: The user can change the name and save path of the data file.

16. Display extended data: used to view the data within 30 minutes after the
channel stops.

17. Display extended data: It is used to display the data value recorded within 20
minutes after the software is closed. This function is not supported in this version.
4.3.2.3 Curve Comparison

Click "Curve Comparison" in the file menu, or click "Add to Curve Comparison"
in the right-click menu of the graph to open the "Curve Comparison" option window

(as shown in Figure 4-30).
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% Battery Test System Data Analysis Software(V6.0.1.05 2022-12-09)
Fie[E] About[Al... Language[l]

Q

4~ Curve Contrast |

Open Data
@ Root

@ G_COM1__G26-SHZ20230222180-OEY'i%_*6» 8, um»pgkade_0x22

@ G_COM1__G26-SHZ20230222180-OFY'5% _ in»pug%a0°_0X230304

Shortcut Key F5:Graph reset ¢-Left >Right T-Up J:Down
Cveryv

Volyy_ X37¥35 average caparity.000Ah average voltage 0.000V

e 7 ——
2400 7 ~asl
®  capacity-vol curve =
3200 [ time-voltage curve
3000 time-current curve
i pattern comparison: > [ charge and discharge
2800 7
Charge
2600 | Discharge
200 7} . . . , : . , : :
000 100 200 300 400 500 600 700 8.00 9,00
Capacity/Ah
No  Bacord  Channel Cy.. StartTime End Time Charge cap... Discharge c.. Discharge av.. Efficient File name
11 0X2303.. 0011 1 2023-03-2315:21:33 2023-03-23 19:20:42 9.1216 9.7958 107.39.. CA\Users\75392\Desktop\#iE..
12 0X2303. 0011 2 2023-03-2319:29:43 2023-03-23 21:07:22 67922 0.0000 0.000%
21 0X2303. 0011 1  2023-03-2303:30:05 2023-03-2307:40:34 9.1829 9.8457 107.21.. CA\Users\75392\Desktop\#iE..
2--2  0X2303. 0011 2  2023-03-2307:40:35 2023-03-2309:18:15 6.8090 0.0000 0.000%

Figure 4- 30 Curve Comparison

As shown in Figure 4-30, the curve comparison window is divided into left and

right parts. The tree diagram on the left is used to manage data files, and the right side

is used to display the graphics and cycle information of the data selected on the left.

1. file management

Click the "Open Data" button on the left side of Figure 4-30 to select the data file

to be compared, and right-click the information in the tree diagram to pop up the

management menu, as shown in Figure 4-31. If you click data files, the management

menu will be as shown in 4-32.

.

1 4

G1_COM36__1_ YFBOO0320_20230721110437#001_1.cds / Curve Contrast ’

Open Data

loop config
sorting

cancel sorting

export data
delete all

Figure 4- 31 All management menu
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Open Data

loop config
sorting

cancel sorting

export data

delete all

Figure 4- 32 Data management menu
1) Cycle configuration: used to set the comparison cycle information (as shown

in Figure 4-33).

Output Way >

channel zort way ﬁﬁﬁ%g

(@) vertical 1:Dizplay format vlio
Bacord

[w]Channel

[w]Cycle

[w]Start Time

[w]End Time

[w]Charge capacity[Ah]
[w]Dizcharge capacity[&h]
[w|Dizcharge average voltage[\]
[w]E fficient

[w|File name

File path | B

Figure 4- 33 Loop configuration
As shown in Figure 4-33, the cycle configuration includes two modes: range
selection and free selection:
A. Range selection: default mode, set and confirm the minimum cycle number,
maximum cycle number and cycle interval number, and the comparison data
will be displayed according to the setting information.

B. Free selection: After selecting the "Free selection" mode, the "Free
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selection" area in the window will be available, click the "Select >>" button,

the selected cycle will be displayed in the comparison data, click the
"Delete<<" button , the selected cycle will no longer be displayed.

2) Sorting: used to set sorting information (as shown in Figure 4-34). Note:

Before sorting, you need to select a benchmark data at the bottom right of the

window.

G1_COMS6__1_ YFBOO0320_20230721110437#001_1.cds /

Open Data

loop config

| sorting |

cancel sorting

export data

delete all

Figure 4- 34 battery sorting
As shown in Figure 4-34, three sorting criteria can be set, each of which is
relatively independent, and the relationship between the capacity and the average
voltage in the standard is "and", that is, only when the two conditions are met at the
same time, the corresponding standard should be met .
Note: The set standard needs to be satisfied at the same time for charging and

discharging to meet the set standard. The sorting results are shown in Figure 4-35.

Fle[F] About[Al... Language[L]

Open Data

- Root
& G COM1_ G26-SHZ20230222180-0FY'™_Tond Geepchiabe 0x2:
@ G_CoM1__G26-SHZ20230222180-0EY'm"_ wepcka0e_0M230304

Figure 4- 35 sorting example

3) Cancel Sorting: Used to cancel the set sorting.
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4) Data export: used to export data in Excel format after setting the output

information.

Output Way >

channel sort way ﬁﬁ]ﬁ%ﬁ

(®) vertical 1:Display format ¥o
[w]Bacord

[w]Channel

[w]Cycle

[w]Start Time

[w]End Time

[w]Charge capacity[&h]
[w]Dizcharge capacity[&h]
[w]Dizcharge average vottage[\V]
[w]E fficient

[w]File name

File path | =5

conel

™ T T T — ~u s 2 [ T T

Figure 4- 36 Output Settings
5) Delete All: Used to delete all data files opened in the tree view.
6) Color configuration: used to configure the color displayed in the graph for

the selected data, as shown in Figure 4-37.
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Figure 4- 37 Color Settings

7) Delete: used to delete the selected data in the tree view.

2. compare data

. Battery Test System Data Analysis Software(V6.0.1.05 2022-12-09) = x
Fie[F] About{Al... Language[L]
>

4~ Curve Contrast |

Open Data

= @ Root
@ G_COM1__G26-5HZ20230222180-OEY'n*%_*0»8, Un»pugha0e_0x22
@ G_COM1_G26-SHZ20230222180-OEV'r _, ii»»ga02_0X230304

Shortcut Key F5:Graph reset &:Left >:Right T-Up L:Down
Doy

Volyv X=37.¥-35

/ \
! P il reset e )
3400 7 P
| @ capacity-vol curve .
3200 time-voltage curve N
i : N
— time-current curve N
5 [ charge and discharge W\
2800 \
o Charge \
2600 i File Discharge \\,\
e . e e
2400
0.00 100 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
Capacity/Ah
No  Bacord  Channel Cy.. StartTime End Time Charge cap... Discharge c.. Discharge av.. Efficient ~File name
1-1 0X2303.. 0011 1 2023-03-23 15:21:33  2023-03-23 19:29:42 9.1216 9.7958 107.39.. C:\Users\75392\Desktop\#Fi...
1-2 0X2303. 0011 2 2023-03-2319:29:43 2023-03-23 21:07:22 67922 0.0000 0.000%
21 0X2303. 0011 1 2023-03-2303:3005 2023-03-2307:40:34 9.1829 9.8457 107.21.. C\Users\75392\Desktop\#i...
22 0X2303. 0011 2 2023-03-2307:40:35 2023-03-2308:18:15 6.8090 0.0000 0.000%

Figure 4- 38 Comparison data

As shown in Figure 4-38, the comparison data includes upper and lower parts,

the upper part is used to display graphic information, and the lower part is used to

display data cycle information. Click on a cycle in the lower half, and the selected

cycle data will be highlighted in the graph .

A. Reset: It is used to restore the graphics to the initial state.
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B. Capacity-voltage curve: default curve, capacity-voltage graph, that is, the
X-axis in the graph is the capacity, and the Y-axis is the voltage.
C. Time-voltage curve: Time-voltage graph, that is, the X-axis in the graph is

time, and the Y-axis is voltage.

i roEMER «EB -HE Ot LB LTS
/v

BE/ 15181228 A ETER 97 TA0Ah FHIRERELE 2 399

|
|
3600 7
|

|
| e
a0 AT
|

0.0 0.z 0.4 0,60 060 .o 1.2 140 160 180 2.0 2.20 240 2 60
BBl Howr

Figure 4- 39 Time-Voltage Diagram
D. Time-current curve: Time-current graph, that is, the X-axis in the graph is

time, and the Y-axis is current.

thiER FeERIER <k AL b bB LT
[l &

Bgsh X=0.7,1=-20.6 TR TR 37, Te8Ah TAYRIERAE 2. 300V

‘
|
e e I s e N s s R
‘ :
) i |
£0.000 7 i |
| 1
] | |
40.000 7 ! 5
| | |
| | |
20,000 ! ‘
‘ \ |

=
0.oon
|

5
—40. 000"
|
|

|
60,0007
|
|

H ‘
20 onn| ‘

|

|

|
-50. 0007
|

0.00 020 0,40 0,60 b.a0 1.00 120 140 1 60 1 60 200 220 240 260
AiE] Hour

Figure 4- 40 Time-Current Diagram
E. Comparison mode: Including charge and discharge, charge and discharge

three modes.
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% Battery Test System Data Analysis Software(V6.0.1.05 2022-12-09)
Fie[E] About[Al... Language[l]

Q

4~ Curve Contrast | =
Open Data Shortcut Key F5:Graph reset ¢-Left >Right T-Up J:Down
@ Root Oveiyv
@ G_COM1__G26-SHZ20230222180-OEY'i%_*6» 8, um»pgkade_0x22
@ G_COM1_G26-5HZ20230222180-OEV'5™%_, im»pca02_0x230304 |  Volyv_X=37.¥=35 average capacity0.000Ah average voltage0.000V
4200 _\ s i
e e ’/
ao00 Snesinze- e
\_<////
3800 s i
/"" ///—"/
3600 7/ e e
i e reset | T,
0] <
| /, ® capacity-vol curve S
3200 :[ time-voltage curve
2000 time-current curve
o pattern comparison: > ' charge and discharge
2800 r
o Charge \
2600 | Output Graph File Discharge
000 100 200 300 400 500 600 700 800 5.00
Capacity/Ah
No  Bacord  Channel Cy.. StartTime End Time Charge cap... Discharge c.. Discharge av... Efficient File name
11 0X2303.. 0011 1 2023-03-2315:21:33 2023-03-23 19:20:42 9.1216 9.7958 107.39..  C:\Users\75392\Desktop\$7ik...
12 0X2303. 0011 2 2023-03-2319:29:43 2023-03-23 21:07:22 67922 0.0000 0.000%
21 0X2303. 0011 1  2023-03-2303:30:05 2023-03-2307:40:34 9.1829 9.8457 107.21.. C\Users\75392\Desktop\#ik...
2--2  0X2303. 0011 2  2023-03-2307:40:35 2023-03-2309:18:15 6.8090 0.0000 0.000%

Figure 4- 41 Comparison mode
F. Copy: This feature is temporarily unavailable.
18. Output Graphics File: This function is not available at the moment.
4.2.4 Statistics
In this software, the statistical method of data mainly refers to the statistical

analysis of tools.

Click "Statistics" - "Volume Statistics" in the menu bar of the control software
home page to open the statistics tool for volume analysis (as shown in Figure 4-42).
Users can click the "Settings" button to set the items that need to be counted (As

shown in Figure 4-43).
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frg A F:WACDSYACDS 2018080845 tatisticData W {ETrgn: 1 2 [ it ] [ n= I l Fo=E Te-S
HE  BEE mLRSER -HIAE 1-HEHFR I-HEFH 1-FERTE! 1-FRE 1-FREAR 1-FRHAER 1-FRE LY e
a 0z_8 3.349 3.352 3.350 0.0
B 008_t 3.841 3841 3.841 60.3
a 008_t 3841 3 841 3 841 2.1
a 008 _t 3841 3 841 3 841 80.2
a 005_1 3541 3 B4l 3 841 0.3
a 008_1 3.541 3641 3541 60.1 £
a 005_1 3.541 3541 3.541 60.2
a 005_t 3.541 3541 3.541 2.1
a 005_t 3.541 3541 3.841 90.2 3.541 3.541
E 006_1 3.543 3.643
= 006 _t 3843 3 843 L
a 008 _t 3 B4t 3 B4 3 844 0.3 3 B4t 3 844
a 005_1 3852 3 652 3 852 180 3 3852 3 852
|} 006_1
|} 006_1
|} 006_1
E 006_1
B 008_t 3.861 3.861 3.861 0.4
a 008_t 3861 3 881 3 861 180 2 3881 3 861
a 007_t 3.885 3 865 430,508 3865
a 005_t 3.67T 3677 3 87T 0.4
|} 006_1
|} 006_1
a o7_t 3.768 3.769 999,631 3.769
() 008 1 3.768 3,711 999, 631 3,770 ¥
< T
EEAH
FIUAT: | HEEA ! - i gEs | | o
Figure 4- 42 Divide into statistical tools
Custom Setting of Statistic x
Box Chi Box Chl Cycle Step Working Mode  Main Para.
Statistic range |1 1 To (255 ~| [8 ~ 1
1 CCCV Charge 50.0004 4 200V
2 Sill 5.000
Charge cyclel l:l Discharge cyclel l:l 3 CC Charge 40.0004 4 200V
4
Charge volt1 I:I v Discharge volt1 I:I v
Charge volt2 I:I v Dizcharge volt2 I:I v
Charge volt3 I:I A Discharge voltd I:l v
Charge voltd I:I W Discharge voltd I:I v
Charge volS I:I v Discharge volts I:I v
Charge cycle2 l:l Discharge cycle2 l:l
Charge cycle3 l:l Discharge cycle3 l:l
Charge CC capacity Discharge capacity
Charge CV capacity Discharge energy
Charge CC rate Discharge mid volt
Charge capacity Discharge time
Charge energy Discharge Average Volt
Charge mid volt
Charge time
Only count online data

Figure 4- 43 Statistics Settings

The statistical results can be exported as summary table data in Excel format (as
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shown in Figure 4-44), or data can be exported by path (as shown in Figure 4-45) .

A B cC D E F G H I ik E L )il H 0 F

1 Group  barcode T HATAIE T R CRERR RS DCR(n02) WEARE (Rm@mrE (AL ECPEBECEIERR(FREE(FREE (FY

2 1 DischargeCD 13084, 7 10 Pass 1] 3. 357 3. 387 3. 346 3.348 -10 0. 235 0. 787

3 2 5till 5till Q 0 Pass 0.29 3,349 3. 382 3,352 3. 349 0 0] 0

4 3 DischargeCD 154423, 2 10 Pass 0.03 3.352 3. 352 3.337 3. 34 -10 0.833 2,782

] ¢ 5till S5till Q 0 Pass 0. 26 3.3¢ 3. 340 3,345 3. 3¢ 0 1] 0

2] § Charge CC/CY 2541. 988 10 Pass 0.02 3.345 3. 367 3. 367 3. 361 10 0.833 2.798

i 6 DischargeCD 4] 0Pass 0 3.366 3. 366 3. 344 3.348 -10 0.332 1.112

g 7 Charge CC/CY 4 10 Pass 0. 06 3,346 3. 365 3. 365 3. 362 10 0,332 1117

o 8 DischargeCD 4] 10 Pass 0 3.4 3.4 3. 3585 3.362 —H. 969 0,495 1. 666 |
10 10 8till S5till Q OPass 0. 92 3.308 3. 308 3,308 3.308 0 Q 0 1
11 12 Chargze  CC/CV 3.8 10 Pass 0. 51 3,362 3.39 3,383 3.38¢ el 2.415 8.166 1
12

13

14

15

16

17

18 0
18

20

21 -
W r H| THEE A5 [ m | 0

Figure 4- 44 Example of statistical summary table

4 E g D E F G i i 1 K L n 1 0 B
1 Hs BES  BUHES(-AENN-SREA-BE P - AN - TR LT - R - RPN - ER T - B A - TR E - T B L - AR 1T
z
= 006_1 3641 B.641 364l 80.3
4 006_1 3641 3641 364 2.1
5 0061 3641 3641 364 60,2
6 006_1 3641 3841 3641 0.3
7 D06_1 3.641 3841 3641 8.1
8 D0B_1 3.641  3.841  3.641 B0, 2
- 006_1 3.641 5641 .64l 2.1
10 006_1 3641 3641 364 80,2 B84 364
11 006_1 3643 3643
] 006_1 3643 3643
13 D06_1 3644 3844 T.644 0.3 3.544  T.A4d
14 D0B_1 3.682  3.8%2  3.652  180.3 3,862 5.A82
s D0B_1
16 006_1
17 006_1
18 0061
18
20

|<714 b M| StatizticData) 20180517 20180618 20180522 . %] no| I I 0

Figure 4- 45 Example of exported resul
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