EOL comprehensive testing system

Technical Specifications
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(For reference, The actual product may be slightly different)

application area : Electric vehicles, buses
household energy storage, container energy storage,

Offline testing and quality control of battery modules and PACKs

(Test object diagram, for reference only)



1 Product specifications and models:
Model EOL-300V

2 Product Overview:

2.1 Introduction:

The EOL comprehensive testing system is a device used to test the insulation and voltage
resistance performance of finished and semi-finished battery packs, as well as the comprehensive
performance of BMS communication. After manual wiring, the system automatically tests and
determines whether it is qualified, and records data automatically. Based on ASP The upper
computer developed on the. NET platform has powerful data processing capabilities, is stable

and reliable, and can save test data in real-time to the database and upload it to the MES system.

2.2 Product Features:

€ Modular design of the entire machine, strong stability and reliability, and convenient
maintenance and upgrading;

€ Equipped with charge discharge reverse protection and reverse connection prompt function;
€ The main control chip adopts high-performance ARM, and the equipment runs smoothly and
stably;

€ Adopting a 24 bit ADC, it has higher precision in voltage and current testing than in the
industry;

€ The upper computer software operation interface is concise and clear, the testing step
sequence can be edited, and the testing parameters can be adjusted;

€ The voltage and current are sampled using a four wire system, with high voltage sampling
accuracy and good long-term stability;

€ Support one-dimensional and two-dimensional codes, and support scanning/foot start;

€ Test data can be automatically saved, and a powerful database facilitates quality traceability.



2.3 Basic testing process:
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2.4 2.4 Product Design Principle Block Diagram:
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2.5 system function(Test items):

Basic functions

(ACIR)

1.0Open circuit voltage | The battery voltage measured by the device when the battery
(OCV) pack is not being charged or discharged.
2.AC internal resistance | The AC internal resistance of the battery is measured using a

four wire measurement method. A sine wave current signal (with
a frequency of 1KHZ and a constant current of < 100mA) is
injected into the positive and negative terminals of the battery
pack, and a series of processes such as voltage sampling,
rectification, and filtering are used to accurately measure the AC

impedance of the battery.

3.Foot switch Start

Mechanical foot switch, which replaces manual operation with

foot stepping, improves work efficiency and safety.

4.Scan Code
(Barcode Record)

Start

By scanning one-dimensional and two-dimensional codes to
activate the device for testing, the convenience and intelligence
of the device can be improved. The scanned barcode is saved
together with the test results in the database, and the test results
can be queried and traced based on this barcode in the later

stage.

5.Insulation resistance

Insulation resistance refers to the resistance between the live and

(battery pack negative
electrode and shell)

(positive electrode and | exposed parts of the tested component. In order to avoid leakage

shell of battery pack) accidents, the insulation voltage must be sufficiently high. This
project tests the insulation resistance value between the positive
electrode of the battery pack and the battery casing.

6.Insulation resistance | This project tests the insulation resistance value between the

negative electrode of the battery pack and the battery casing.




7.AC withstand

voltage/leakage  current

(positive pole and shell of

Leakage current can easily cause electric shock injury to the
human body, and withstand voltage/leakage current testing is a
very important part of safety testing.

Testing principle: Apply high voltage to the tested object and
detect the leakage current generated under this condition. If the
detected leakage current is within the specified range, the
withstand voltage/leakage current performance meets the
requirements.

This project tests the AC withstand voltage performance
between the positive electrode of the battery pack and the
battery casing.

battery pack)
8.AC withstand
voltage/leakage  current

(battery pack negative
electrode and shell)

This project tests the AC withstand voltage performance
between the negative electrode of the battery pack and the
battery casing.

9.DC withstand | This project tests the DC withstand voltage performance
voltage/leakage  current | between the positive electrode of the battery pack and the
(positive electrode and | battery casing.

shell of battery pack)

10.DC withstand | This project tests the DC withstand voltage performance
voltage/leakage  current | between the negative electrode of the battery pack and the

(battery pack negative
electrode and shell)

battery casing.

12.MES system

connection

After the testing is completed, the test results of this device can

be easily and quickly uploaded to the MES system

(Manufacturing Execution System).




3 Technical Indicators:

model EOL-300V
Power 2KW
A 1. Input single-phase AC220V + 10%
inpu 2.Input current: max 9A
interface
3. Frequency 50Hz
Measure
0~+300.000V
voltage range
Voltage
+0.05%rdg.+2dgt
accuracy
Voltage
ImV
resolution

data save mode

1. Save data in CSV file format
2. Database storage, providing query and traceability by barcode, scheme,

date, and other methods

Voltage
withstand test

parameters

AC voltage

) 0.05KV~5KV; 0.00lmA~10mA;
withstand test

DC withstand

0.05KV~6.0KV; 0.luA~35mA
voltage test

precision + (2% x reading+5 words)

testing voltage +50V~+1200V accuracy: £ 0.5% FS

0.00IMQ=R< .
Accuracy: + (2% reading+0.003M Q)
10MQ
Insulation test M =R= A + (2% reading+0.03M Q)
ccuracy: reading+0.
nsulation tes L00MQ y ° g
parameters 100MQ=R<
Accuracy: £ (2% reading+0.3M Q)
1GQ
1GQ=R<5GQ Accuracy: + (2% reading+3M Q)
R>5GQ Accuracy: £ (10% reading+30M Q)
Internal
Resistance 1~20000m<2
(ACR)
Communicatio
Serial port RS232

n method




power-off Automatically disconnect the electrical connection between the battery and

protection the device after an unexpected power outage in the communication input
Emergency Pressing the emergency stop button will disconnect the electrical connection
stop function between the battery and the device, and turn off the load power of the device
Cooling ‘ ‘

Forced air cooling
method
Dimensions (W

680*850*1710mm
* D * H)
environment -20°C~50°C

temperature 10-90%RH

4 computer software
4.1 Software architecture

The upper computer software architecture of the system is as follows, based on the modular design
concept, divided into 5 large modules. The interface is concise and clear, easy to navigate, and users can easily
browse and switch between different functional modules. The upper computer of this system is based on ASP

NET platform development has extremely high stability, reliability, and scalability.

BTS testing system

[ 1 1

Parameter interface Test interface Data Summary database Settings interface

Start / stop testing | Delete test results |

Serial port settings |

Password modification
Upgrade registration
MES settings

View all test results ]

Barcode retrieval
Date retrieval

Export test results

View recent test results |

Display test results | Export test results |

Test result statistics

4.2 Login interface

The login interface can select three languages: Simplified Chinese, Traditional Chinese, and
English. User management includes three types of users, corresponding to different operation
permissions, which are defined as follows:

(1) Operator: Can operate the testing interface, view data summaries, and view databases. This
permission only allows basic operations and viewing test results, and cannot perform parameter
settings or other operations.

(2) Technician: Can operate the testing interface, view data summary, view database, set




execution plan parameters, set serial communication parameters, modify operator and technician
passwords, etc.

(3) Administrator: The manufacturer reserves a debugging interface to view parameters when the
device is running abnormally.

O @R O EER
k- UserName: | Technician v
42 @& 1k A X & 7 - !
Battery comprehensive testing system
Password:

4.3 Main interface (Testing interface)

After setting the parameters and saving them, the system actively jumps to the testing
interface. In the testing interface, different testing schemes can be selected based on different
models and batches of batteries. After selecting the solution, click "Start Testing", and the system
will automatically complete the testing and display the test results as shown in the following
figure. When the test results are incorrect or errors such as battery reverse connection are
detected, the system will stop the test and report an error. In emergency situations, you can click
"stop testing" or press the emergency stop button.

T CEE ) = = B B b
Battery conprehensive testing systea L0 Data summary  Database Parameter  Setting(S)
Uner Dsactipann SerialNum TestOption Actual Value Test Result MinValue MaxValue Unit
1-1 NolLoad Viot 52910 v 39 55.9 v
2-1 ACR 185.68 v 5 1000 mQ
Scheme
R 31 P+ insulation resistance test voltage 500.000 v 400 600 Vv
Seariiiary of ol 3-2 P+ insulation resistance 2439.800 v 100 99999 MQ
Total batch 2
ORI 5 4-1 P+AC withstand voltage test voltage 1000.000 v 800 1200 v
NG Batch 0 4-2  P+AC withstand voltage leakage current 0.000 ¥ 0 1 mA
PassRate. 100%
Testtimers): | 19.92 51 P+DC withstand voltage test voltage 1400.000 v 1260 1540 \
Clear Summary | 5-2 P+DC withstand voltage leakage current 0.003 v 0 1 mA
OK 6-1 P-insulation resistance test voltage 500.000 v 400 600 \
6-2 P- Insulation resistance 3904.000 v 100 99999 MQ
s P-AC withstand voltage test voltage 1000.000 v 800 1200 A
7-2  P-AC withstand voltage leakage current 0.000 v 0 1 mA
8-1 P-DC withstand voltage test voltage 1400.000 v 1260 1540 A
8-2  P-DC withstand voltage leakage current 0.002 v 0 1 mA

l ‘ Stop

Start Test
12559 e



4.4 Data Summary Interface

The data summary interface will display the test results of all battery packs tested by the
most recent test plan. Provide the function to delete a test result when the technician has
permission. The test results are arranged in reverse chronological order, and the final test result is
placed in the first row for the convenience of customers to view.

[ - 8 x

) = 8 B OO®

Testing (S Database Parameter Setting(S)

BarCode StartTime SchemeName  BatteryCni  Test Result NoloadViot(V)  ChargeVolt(v)  ChargeCur(A)  Charge=V(V) Charge DCR(mQ] Discharge Vol(V)
S 1 SYS231005231303 | 2023-10-09231245  Plani--ExportingUs 1 oK s 5209 9356 1121 T21as 2104
> Svsn00s2INNaS | 0231009237134 Plani--ExportingUs 1 ok a6 s2a07 9397 1122 223 2z
3 SYS231000231121 | 2023-10-09231107  Plani-ExportingUs 1 ok a2 s2a08 9358 112 112622 2oz
4 SYS231009231054 | 2023-10-09231030 Plan--ExportingUs 1 ok aasss s23e 9358 11 114022 1022
Scheme S SYS231006231037 | 2023-10.09231022  Plan-ExportingUs 1 ok a6 2473 958 1127 2722 naz22
Plan1--ExportingUs 8 6 Sv5231000231013 | 2023.10.00230050 Plan--ExportingUS 1 oK s sas07 ose7 1129 1293 2en
S o, 7 SYS2009230948 | 202310-09230934  Plan-ExportingUs in ok a5 saaes 9958 151 nsi2 5123
Total batch 28 5 SYS21009230033 | 2023-10.09230918  Plant--ExportingUs i ok 48699 s2s75 9905 1247 nazst 114757
s i 28 9 SVS2I00220914 | 2023-10.09250859  Plant--ExportingUs 1 ok w2 s2665 9507 1142 a2 4234
10 SYS231009230848 2023100923083 Plan-ExportingUs 1 ok 678 s2617 1154 5445 11544
Bl 0 11 SYsi0sza0ea0 | 20231009220816 | Pland-EperingUs u ok a7 s26s4 162 62z 62z
Passkate: | 100% 12 SYS231008230814 | 2023-10-09230759 | Plont--ExportingUs 3 oK 1785 s27 1134 4422 e
Sexitineiss: AR 13 SYS2II003230756 2023-10-092307:41  Plani-ExportingUs 13 oK w778 s28 118 18087 118047
1s SYS231003230740 2023-10-09230725  Plani-ExportingUs 13 oK a3 52503 1182 118235 118235
Clesnsimman 15 SYS23100323072¢ | 2023-10-092307:10  Plani-ExportingUs 13 oK 515 52563 1188 as2s 118823
16 SYS231003230703 2023-10-09230654  Plani-ExportingUs 3 oK 9023 53085 9305 1192 118259 19259
OK 17 SYS231009230653  2023-10-092306:38  Plani--ExportingUS 3 oK 42,163 53.228 9998 1104 119423 119423
18 SYS231005230632 2025-10-09230617  Plani-BxportingUs i oK 9153 53316 9367 1205 120536 120536
19 SYS231009230616 | 2023-1009230601  Plani-ExportingUs i oK 9334 53479 9367 1209 12083 12093
20 SYS231009230551 | 2023-10-09230536  Plan-ExportingUs B ox a3 sis7a 9397 1229 12283 12283
21 SVS23I005230512 | 2023-10-09230457  Plan--ExportingUs 1 ok 19389 53579 9597 1225 12253 12233
22 SYS231005230449 | 2023-10-09230435  Plan--ExportingUs 1 ok 9443 5251 9356 121 126449 120449
22 SYS231009230430 | 2023-10-09 230415 Plan--ExportingUs B ok s9365 53209 9358 1229 122024 1220
24 SYS231000230406 | 2023-10.00230351  Plan-ExportingUs 1 ok 49305 5380 9356 1254 12545 12545
25 SVS2009230348 202310-09230333  Plan-ExportingUs 1 ok s sa08 9958 1252 126225 126225
25 SYS2I009230330 202310-09230315  Plan-ExportingUs 2 ok 49995 sa361 9958 121 127025 127025
27 SYS2009225911 202310-09 225657 Plan-ExportingUs 1 ok s0042 saaa2 9396 1281 128151 128151
Stop | Start Test 25 Svs231009225334 2023-10-09225318  Plan--ExportingUs 1 oK s008 sast 9507 1289 r2a03 128038

4.5 Excel file

The test results will be automatically saved as an Excel file, and the system will classify the
test result files. The "OK" and "NG" files will be stored separately. The Excel file is named after
the barcode name and the test time.

- A B c ) E F G H 1 3 K L M
1 SerialWumber TestTine BarCode ScheneNane Test Result 1.NolLoad Vlot(V) 2.Charge Volt(V) 3.Charge Cur(d)  4.Charge AV(V) 5.Charge DCR(n()) 6.Discharge Vol(V) 7.Discharge8.Discharge AVIV)
2 1 2023-10-5 22:53  SYS231009225334  Flani--Exportingl3  OK 50. 028 54.54 9.997 1.289 128.938 41.747 20,005 B.803
31 2023-10-9 22:58 SY8231009225911  Planl--ExportinglS  OK 50.043 54,442 9.996 1.281 128.151 41.744 20.008  B.742
41 2023-10-9 23:03 SYS231009230330  Flanl--ExportinglS  OK 45,596 54.361 9.998 1.27 127.025 41.753 20.008  B.695
51 2023-10-9 23:03 SYS231009230348  Planl--Exportingls  OK 49.771 54.08 9.998 1.262 128. 225 41. 657 19.975  B.560
Gafl 2023-10-9 23:03 5Y5231009230406  Planl-—Exportingls  OK 49,595 53.896 9.996 1,254 125. 45 41,587 19.993  B.501
7 1 2023-10-9 23:04 SY5231009230430  Flanl--ExportingUS  OK 49,560 53. 809 9.998 1.229 122,924 41,574 20,012 B.454
8 1 2023-10-9 23:04 SY5231009230449  Flanl--ExportinglS  OK 49,443 53. 651 9.996 1244 124, 449 41512 20.014  B.384
9 1 2023-10-9 23:04 SYS231009230512  Flanl--Exportingls  OK 49.389 53.579 9.997 1.225 122.536 41507 20.014  B.34
10 1 2023-10-9 23:05  5Y8231009230551 oK 49.435 53.574 9.997 1.229 122.936 41567 20.01 8.279
L 2023-10-9 23:06  SYS231009230616 oK 49.334 53. 479 9.997 1.209 120,936 41,545 20.009  8.236
21 2023-10-9 23:06  SY5231009230632 oK 49.153 53.316 9.997 1.205 120. 536 41. 483 20.007  B.178
31 2023-10-9 23:06  SY8231009230653 0K 49.163 53.228 9.998 1.194 110. 423 41, 474 20.007  8.13
141 2023-10-9 23:08  SY5231009230709 0K 49.023 53.086 9.995 1.192 119. 289 41,437 19.982  8.0859
151 2023-10-9 23:07  SYS231009230724 oK 48.915 52.963 9.998 1.188 118.823 41.39% 19.988  8.022
16 1 2023-10-9 23:07 5Y5231009230740  Planl--Exportingls  OK 48.836 52.903 9.997 1.182 118. 235 41.378 19.989  7.975
71 2023-10-9 23:07 5YS231009230750  Planl-—Exportingls 0K 48,778 52.8 9.996 1,18 118, 047 41,349 20,005 7.927
18 1 2023-10-9 23:07 SYS231009230814  Flanl--Exportingls  OK 48.785 52.733 9.998 1144 114,422 41,348 20.007  7.893
91 2023-10-9 23:08  SYS231009230830  Flanl--ExportinglS  OK 48.716 52.65¢ 9.998 1.162 118.223 41.335 20.01 7.845
20 1 2023-10-9 23:08  SYS231009230848  Flanl--ExportinglS  OK 48.678 52.617 9.998 1.154 115. 446 41.342 20.011 7.816
21 1 2023-10-9 23:08 SYS231009230914  Flanl--ExportinglS  OK 48.772 52. 665 9.997 1142 114,234 41, 427 19.985  7.767
2 1 2023-10-9 23:09  SY5231009230933  Flanl--ExportinglS  OK 48. 699 52.575 9.995 1.147 114,757 41,41 19.99  7.731
2 1 2023-10-5 23:00  5Y8231009230948  Flani--Exportingli  OK 48.573 52. 468 9.998 1.151 115.123 41.377 20,003 7.689
24 1 2023-10-9 23:09 §Y8231009231013  Planl--ExportinglS  OK 48.68 52.507 9.997 1.129 112.933 41,441 19.984  7.653
25 1 2023-10-9 23:10  SYS231009231037  Flanl--ExportinglS  OK 48. 668 52.473 9.998 1127 112.722 41. 453 19.99 7.618
26 1 2023-10-9 23:10 SYS23100923105¢  Planl--Exportingls  OK 48.556 52.386 9.998 1.14 114,022 41,434 19.989  7.573
27 1 2023-10-9 23:11 5YS231009231121  Planl--Exportingls  OK 48, 627 52. 408 9.998 1.126 112,622 41,491 19.986  7.548
% 1 2023-10-9 23:11  5Y5231009231149  Flanl--ExportinglS  OK 48. 639 52. 407 9.997 1.122 112.233 41,521 19.987  7.522
29 1 2023-10-9 23:12  SYS231009231303  Flanl--ExportingUs  OK 48.815 52.599 9.998 1121 112144 4.7 19.982  7.504 ]
a0
Plan1--ExportingUs 20231009 Pla  + . .

5 List of Main Accessories

NO Main components MAKker number unit

Testing system software Self-developed 1 PCS
Industrial computer AOC 1 PCS
relay HONGFA 14 PCS

chassis Self-developed 1 PCS

AW —



https://fanyi.baidu.com/mtpe-individual/multimodal?channel=pinzhuan

5 power supply Taiwan Mingwei 4 PCS
6 Code scanning gun | Guangzhou Wangbai 1 PCS
7 Leakage switch chnt 1 PCS
8 fuse US Littelfuse 1 PCS
9 Main CPU US TI 1 PCS
10 Isolation module MORNSUN 3 PCS

Internal resistance
11 HePu 1 PCS
tester HP3563A

Insulation voltage
12 Rui Jie 1 PCS
tester RJ6835H

High voltage relay

13 S Boompai 1 PCS
switching module P
6 Shipping List:
Number | specific configuration quantity
1 lithium battery comprehensive testing system (with | 1 set

industrial computer)

2 Integrated testing system upper computer software | 1 PCS
3 Software manual 1 copy
4 code scanning guns 1 set
5 Foot switch 1 set
6 Battery test connection wire 1 set

7 After sales service:

(1) 1 year warranty for the entire equipment; Lifetime maintenance;

(2) Video guided installation or on-site installation and usage training;

(3) If the equipment malfunctions during use, a preliminary solution will be provided within 4
hours, and if necessary, after-sales personnel will arrive at the site within 48 hours(Within

China);



http://www.baidu.com/baidu.php?url=000000j0xnZgmfstWIrJdtQI2zMwiZ0AUXgRa725kjfREDAxtxkRhGTj2Kw97Bi9dB0GuIBBA8UnsI9ELelwGMsbjiD3AIYSQbHqG9q7e-O0j9H5nqpqJSCBFch6bcBwLp0rVJAdHCWQmtfYfIEtV9VERXq6afQ_wZyQXTW7WMhN5P5wfFgg-sD9PLFkCEnFpN1iBg6Z8pNPhVuyucjyORq15pZp.7b_iuXWzq-daQ6u4c7Bm_zyyTXrS1-LI5QRze-kl-9h9m3tXhkf.U1YY0ZDqdxLnJUgMkE60TA-W5HD0IjdWpA4YdxLnJfKGUHYznWR0u1dEugK1nfKdpHdBmy-bIykV0ZKGujYkn6KWpyfqrHb0UgfqnH0krNtknjDLg1csPH7xn1msnfKopHYs0ZFY5Hb3nsKBpHYkPH9xnW0Yg1RsnsKVm1YknjD4g1DsnHIxnW0dnNts0Z7spyfqn0Kkmv-b5H00ThIYmyTqn0K9mWYsg100ugFM5H00TZ0qn0K8IM0qna3snj0snj0sn0KVIZ0qn0KbuAqs5H00ThCqn0KbugmqTAn0uMfqn0KspjYs0Aq15H00mMTqnH00UMfqn0K1XWY0mgPxpywW5gK1QyIlUMn0pywW5R9rf6KspZw45fKYmgFMugfqn17xn1Dzg1Dz0ZwdT1Y4rjmknH6vrHRdnW6zrj63P1mk0ZF-TgfqnHTsnjD3P1T1P1b3PsK1pyfqmH6snAwBmWnsnjn1njmvmfKWTvYqnbf4wjczPWmLPW-jnWTzffK9m1Yk0ZK85H00TydY5H00Tyd15H00XMfqn0KVmdqhThqV5HKxn7tsg100uA78IyF-gLK_my4GuZnqn7tsg1Kxn0Ksmgwxuhk9u1Ys0AwWpyfqn0K-IA-b5iYk0A71TAPW5H00IgKGUhPW5H00Tydh5H00uhPdIjYs0A-1mvsqn0K9uAu_myTqnfK_uhnqn0KbmvPb5fKYTh7buHYs0AFbpyfqPWmLwRP7PHm3PH7af1fknHw7wDc3nH0YwDRLf1c3nbD0mMfqn0KEmgwL5H00ULfqn0KETMKY5H0WnanWnansc10Wna3snj0snj0WnaPDw-fWnanVc108nj0snj0sc1D8nj0snj0sc10WnansQW0snj0snansc10Wnansc100mh78pv7Wm1Ysc10Wnans0Z7xIWYsQWRkg108njKxna3sn7tsQWfkg108njKxn7tsQW0sg100mMPxTZFEuA-b5H00ThqGuhk9u1Ys0APv5fKGTdqWTADqn0KWTjYs0AN1IjYs0APzm1Yzn1Rdn6&us=newvui&word=&ck=2256.5.0.0.0.218.269.0&shh=www.baidu.com&sht=02003390_56_hao_pg&wd=
https://fanyi.baidu.com/mtpe-individual/multimodal?channel=pinzhuan

Party A (seal): Party B (seal):

Technical leader: Technical leader:

Date: Date:
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