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Kunden-Referenz-Nr.: 
Client reference no.: 

 

2370689 Auftragsdatum: 
Order date: 

 

2025-07-21 

Auftraggeber: 
Client: 

 

Huawei Digital Power Technologies Co., Ltd. 
Office 01, 39th Floor, Block A, Antuoshan Headquarters Towers, 33 Antuoshan 6th 
Road, Futian District, Shenzhen 518043 Guangdong P.R. China 

Prüfgegenstand: 
Test item: 

 

Rechargeable lithium ion battery 

Bezeichnung / Typ-Nr.: 
Identification / Type no.: 

 

LUNA2000-7-E1, LUNA2000-5-E1 

Auftrags-Inhalt: 
Order content: 

 

AK certificate 

Prüfgrundlage: 
Test specification: 

 

DIN EN IEC 62619 (VDE 0510-39):2023-08 

 
 

 
Wareneingangsdatum: 
Date of sample receipt: 

 

 See page 4 for details. 

 

 

Prüfmuster-Nr.: 
Test sample no: 

 

A003747245-001 

Prüfzeitraum: 
Testing period: 

 

See page 4 for details. 

Ort der Prüfung: 
Place of testing: 

 

See page 4 for details. 

Prüflaboratorium: 
Testing laboratory: 

 

TÜV Rheinland 
(Shenzhen) Co., Ltd. 

Prüfergebnis*: 
Test result*: 

Pass 

erstellt von: 
created by: 

 
genehmigt von: 
authorized by: 

 

Datum: 
Date:    2025-08-04 

 
 

  Locs Lai 

Ausstellungsdatum: 
Issue date:   2025-08-04 

 
 
      Stephen Huang 

Stellung / Position: Sachverständige(r)/Expert Stellung / Position: Sachverständige(r)/Expert 

Sonstiges / 
Other: 

 

This report is issuing for AK certificate. 
This report does not evidence compliance of the provided sample with the relevant standards but 
only with the referred tests. This test report documents the findings of examination conducted on 
the delivered product mentioned above only. This report does not entitle the applicant to carry any 
safety mark on this or similar products. Further for sales or other application purposes of the tested 
product, any reference to TÜV Rheinland or a test through TÜV Rheinland is only permissible with 
prior written consent of TÜV Rheinland. 

Zustand des Prüfgegenstandes bei Anlieferung: 
Condition of the test item at delivery: 

Prüfmuster vollständig und unbeschädigt  
Test item complete and undamaged  

* Legende: P(ass) = entspricht o.g. Prüfgrundlage(n) F(ail) = entspricht nicht o.g. Prüfgrundlage(n) N/A = nicht anwendbar N/T = nicht getestet 

* Legend: P(ass) = passed a.m. test specification(s) F(ail) = failed a.m. test specification(s) N/A = not applicable N/T = not tested 

Dieser Prüfbericht bezieht sich nur auf das o.g. Prüfmuster und darf ohne Genehmigung der Prüfstelle nicht 
auszugsweise vervielfältigt werden. Dieser Bericht berechtigt nicht zur Verwendung eines Prüfzeichens. 

This test report only relates to the above mentioned test sample. Without permission of the test center this test report is not 
permitted to be duplicated in extracts. This test report does not entitle to carry any test mark. 

TUV Rheinland (Shenzhen) Co., Ltd., 1-5F, Block 5, No. 1100, Huanli Road, Yungu Community, Xinhu Street Guangming District Shenzhen 
China 

Mail: service-gc@tuv.com · Web: www.tuv.com 
V101023GCNSR 
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Anmerkungen 
Remarks 

 

1 Alle eingesetzten Prüfmittel waren zum angegebenen Prüfzeitraum gemäß eines festgelegten 
Kalibrierungsprogramms unseres Prüfhauses kalibriert. Sie entsprechen den in den Prüfprogrammen 
hinterlegten Anforderungen. Die Rückverfolgbarkeit der eingesetzten Prüfmittel ist durch die Einhaltung der 
Regelungen unseres Managementsystems gegeben. 
Detaillierte Informationen bezüglich Prüfkonditionen, Prüfequipment und Messunsicherheiten sind im Prüflabor 
vorhanden und können auf Wunsch bereitgestellt werden. 
 
The equipment used during the specified testing period was calibrated according to our test laboratory 
calibration program. The equipment fulfils the requirements included in the relevant standards. The traceability 
of the test equipment used is ensured by compliance with the regulations of our management system. 
Detailed information regarding test conditions, equipment and measurement uncertainty is available in the test 
laboratory and could be provided on request. 

2 Wie vertraglich vereinbart, wurde dieses Dokument nur digital unterzeichnet. Der TÜV Rheinland hat nicht 
überprüft, welche rechtlichen oder sonstigen diesbezüglichen Anforderungen für dieses Dokument gelten. 
Diese Überprüfung liegt in der Verantwortung des Benutzers dieses Dokuments. Auf Verlangen des Kunden 
kann der TÜV Rheinland die Gültigkeit der digitalen Signatur durch ein gesondertes Dokument bestätigen. 
Diese Anfrage ist an unseren Vertrieb zu richten. Eine Umweltgebühr für einen solchen zusätzlichen Service 
wird erhoben. Informationen zur Verifizierung der Authentizität unserer Dokumente erhalten Sie auf folgender 
Webseite: go.tuv.com/digital-signature 
 
As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and 
unable to verify which legal or other pertaining requirements are applicable for this document. Such verification 
is within the responsibility of the user of this document. Upon request by its client, TUV Rheinland can confirm 
the validity of the digital signature by a separate document. Such request shall be addressed to our Sales 
department. An environmental fee for such additional service will be charged. For information on verifying the 
authenticity of our documents, please visit the following website: go.tuv.com/digital-signature 

3 Prüfklausel mit der Note * wurden an qualifizierte Unterauftragnehmer vergeben und sind unter der jeweiligen 
Prüfklausel des Berichts beschrieben. 
Abweichungen von Prüfspezifikation(en) oder Kundenanforderungen sind in der jeweiligen Prüfklausel im 
Bericht aufgeführt. 
 
Test clauses with remark of * are subcontracted to qualified subcontractors and descripted under the respective 
test clause in the report. 
Deviations of testing specification(s) or customer requirements are listed in specific test clause in the report. 

4 Die Entscheidungsregel für Konformitätserklärungen basierend auf numerischen Messergebnisen in diesem 
Prüfbericht basiert auf der "Null-Grenzwert-Regel" und der "Einfachen Akzeptanz" gemäß ILAC G8:2019 und 
IEC Guide 115:2021, es sei denn, in der auf Seite 1 dieses Berichts genannten angewandten Norm ist etwas 
anderes festgelegt oder vom Kunden gewünscht. Dies bedeutet, dass die Messunsicherheit nicht berücksichtigt 
wird und daher auch nicht im Prüfbericht angegeben wird. Zu weiteren Informationen bezueglich des Risikos 
durch diese Entscheidungsregel siehe ILAC G8:2019. 
 
The decision rule for statements of conformity, based on numerical measurement results, in this test report is 
based on the “Zero Guard Band Rule” and “Simple Acceptance” in accordance with ILAC G8:2019 and IEC 
Guide 115:2021, unless otherwise specified in the applied standard mentioned on Page 1 of this report or 
requested by the customer. This means that measurement uncertainty is not taken in account and hence also 
not declared in the test report. For additional information to the resulting risk based of this decision rule please 
refer to ILAC G8:2019. 

 



TRF No. UL1973_1E 

 Test Report issued under the responsibility of:   

 

TEST REPORT 
DIN EN IEC 62619 

(VDE 0510-39) 

Secondary cells and batteries containing alkaline or other non-acid 
electrolytes – Safety requirements for secondary lithium cells and 

batteries, for use in industrial applications 

 

Report reference No. ..................................... : CN25KRJ4 001 

Date of issue  ................................................. : see cover page 

Total number of pages .................................. : see cover page 

Testing Laboratory ........................................ : 

Address .......................................................... : 

TÜV Rheinland (Shenzhen) Co., Ltd. 

1-5F, Block 5, No. 1100, Huanli Road, Yungu Community, 
Xinhu Street Guangming District Shenzhen China 

Name of License Holder/Manufacturer ....... : See cover page 

Address of License Holder/Manufacturer ... : See cover page 

Test specification:  

Standard ......................................................... : DIN EN IEC 62619 (VDE 0510-39):2023-08 

Test procedure .............................................. : AK certificate 

Non-standard test method ........................... : N/A 

Test Report Form No. ................................... : DIN EN IEC 62619 (VDE 0510-39):2023-08_1A 

Test Report Form(s) Originator ................... : TÜV Rheinland (Shenzhen) Ltd. 

Master TRF ..................................................... : Dated 2025-06 

 

Test item description .................................... : Rechargeable lithium ion battery 

Trade Mark ..................................................... : 

 

Model/Type reference ................................... : LUNA2000-7-E1, LUNA2000-5-E1 

Ratings ........................................................... : For LUNA2000-7-E1 model: 

Max output power:3.5kW, Battery Energy: 6.9kWh 

Max operation current: 30A 

For LUNA2000-5-E1 model: 

Max output power:3.5kW, Battery Energy: 5kWh 

Max operation current: 30A 
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List of Attachments (including a total number of pages in each attachment): 

Attachment 1: Photo documentation (6 pages); 

 

Summary of testing: 

Tests performed (name of test, test clause and 
date test performed): 

cl.7.2.3.3 Edge and corner drop test (battery 
system) 2023-07-05 and 2024-07-20 and 2024-12-
22; 

cl.7.3.3 Propagation test (battery system) 2025-07-
15 to 2025-07-23; 

cl.8.2.2 Overcharge control of voltage (battery 
system) 2023-07-08 and 2024-07-22 and 2024-12-
23 and 2025-03-05; 

cl.8.2.3 Overcharge control of current (battery 
system) 2023-07-10 and 2024-07-24 and 2024-12-
25; 

cl.8.2.4 Overheating control (battery system) 2023-
07-15 and 2024-07-26 and 2024-12-27. 

 

The component cell (LF280K) was evaluated 
according to IEC 62619: 2022 by TÜVRheinland, 
Certif. No.: JPTUV-151899, report No.: CN236JFS 
001. 

The component cell (SBP-01-2800) was evaluated 
according to IEC 62619: 2022 by TÜVRheinland, 
Certif. No.: JPTUV-146453-A2/M1, report No.: 
CN23LCYY 004. 

The component cell (CB310) was evaluated 
according to IEC 62619: 2022 by TÜVRheinland, 
Certif. No.: JPTUV-168788, report No.: CN24DM36 
001. 

The test data referred to report No.: The test data 
referred to report No.: CN23GGAA 001 to 
CN23GGAA 005, CN257SAD 001 and CN25PEUW 
001, the test samples are all the same. 

The samples comply with the requirement of DIN 
EN IEC 62619 (VDE 0510-39):2023-08. 

Test Location: 

1.TÜV Rheinland (Shenzhen) Co., Ltd. 

1F East & 3F West -4F, Cybio Technology Building 
No.1, No.16 Kejibei 2nd Road, High-Tech Industrial 
Park North Nanshan District, 518057, Shenzhen, 
China 

2.TÜV Rheinland (Shenzhen) Co., Ltd. 

1-5F, Block 5, No. 1100, Huanli Road, Yungu 
Community, Xinhu Street, Guangming District 
Shenzhen, China 

3. ATS Electronic Technology Co., Ltd 

3/F, Building A, No. 1 Hedong Three Road, Jinxia 
Community, Changan Town, Dongguan City, 
Guangdong, China 
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Copy of marking plate: 

The artwork below may be only a draft. 

 
(The label before the module changes its internal structure) 

  
(The label after the internal structure of the module is changed) 
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Label of Energy Storage Module and internal battery 

 

Remark: Battery module LUNA2000-5-E1 and LUNA2000-7-E1 has undergone the following structural 
changes on the basis of the original one, please see below: 
1. The heating film area inside the battery module has been increased, and the power distribution has 
been optimized. The compatibility of related structural components has also been enhanced. 
2. Added the mica +epdm sheet between the cell and the end plate has been changed to a 2mm silicone 
foam structure. 
3. Added the mica +epdm sheets between the cells have been changed to a 1.5mm aerogel structure. 
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Test item particulars .................................................. :  

Classification of installation and use ...................... : To be defined in final product 

Supply Connection..................................................... : Not directly connected to mains 

 ...................................................................................... :  

Possible test case verdicts:  

- test case does not apply to the test object .......... : N/A 

- test object does meet the requirement ................. : P (Pass) 

- test object does not meet the requirement .......... : F (Fail) 

Testing ......................................................................... :  

Date of receipt of test item ........................................ : 2025-05-18;  

2025-07-14. 

Date (s) of performance of tests............................... : 2025-05-20 (The time of evaluating this report); 

2025-07-15 to 2025-07-23. 

 

General remarks: 

This report shall not be reproduced, except in full, without the written approval of the testing laboratory. 
The test results presented in this report relate only to the object tested. 
"(see remark #)" refers to a remark appended to the report. 
"(see appended table)" refers to a table appended to the report. 

Throughout this report a  comma /  point is used as the decimal separator. 

Manufacturing Plant / Factory (Name and Location / Address): 

1. Shenzhen BYD Electronics Co., Ltd. 

Room 301 of BYD A-4 Building, No.1 Yan'an Road, Kuichong Street, Dapeng New District, Shenzhen 
518119, Guangdong, P.R. China 

2. Huizhou Desay Battery Co., Ltd. 

No.12, Guangtai Road, Huinan High-tech Industrial Park, Huizhou City, Guangdong, P.R. China 

3. Huawei Machine Co., Ltd. 

No. 2 New City Avenue,Song Shan Hu Science & Technology Industrial Park, Dongguan, Guangdong, 
P.R. China 

4.Huizhou Sunwoda Energy Technology Co.,Ltd 

Jiweidu" (Tuming Section), Zhenxing Street, Lixi Economic Union, Yuanzhou Town, Boluo County, 
Huizhou City, 516123 GUANGDONG P.R. CHINA 

5. Zhongshan BYD Electronics Co.,Ltd 

No.18 Langyuan Road, Jieyuan Xingzheng Village, Minzhong Town, Zhongshan 528441 Guangdong, P.R. 
China 
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General product information and other remarks: 

The Energy Storage Module with model name LUNA2000-7-E1 and LUNA2000-5-E1 are Stationary 
Energy Storage Module with 8 lithium battery cells. 

Functional safety is evaluated by ISO 13849-1, performance level C. 

It consists of 1 bidirectional DC/DC unit with BMS function and 8 lithium-ion battery cells(1P8S).  

 

The block diagram as below, 

 
 

The bi-directional DC/DC unit is isolated (transformer) with battery to store energy, it is intended to be 
connect with external DC source and transfer DC energy for charging/discharging internal battery. The 
battery cells is not connected to external DC source directly, but through internal DC/DC unit. 

 

The bi-directional DC/DC unit consist of BMS function, also it can control the charging/discharging voltage 
and current to internal battery by itself. Through the control of charging voltage and current, the battery cell 
always in its Operating region (voltage, temp, current….) 

 

Model difference:  
1. The difference between battery module LUNA2000-7-E1 and battery module LUNA2000-5-E1 is 

their capacity. The capacity of battery module LUNA2000-7-E1 is 7 kWh, while the capacity of 
battery module LUNA2000-5-E1 is 5 kWh.  

2. Battery module LUNA2000-5-E1 is based on battery Module LUNA2000-7-E1 and its discharge 
capacity is limited to 5kWh by software. 

 
The main features of Energy Storage Module are shown as below: 

Model LUNA2000-7-E1 

Input/output  350-980Vdc, 10A, 3.5kW 

Max Input/output current 10A 

Protective class  I 



  

 

www.tuv.com Page 9 of 38 Report No.: CN25KRJ4 001 
 

 

TRF No. DIN EN IEC 62619 (VDE 0510-39):2023-08_1A  

Battery Energy 6.9kWh 

Battery Capacity 280 Ah 

Nominal battery voltage 25.6 V 

Operating temp range -20-+55 °C 

Recommend charging method declared by the 
manufacturer 

Controlled by Energy Storage Control Unit and 
Internal DC/DC unit 

Nominal mass (kg) 68kg 

 

Model LUNA2000-5-E1 

Input/output  350-980Vdc, 10A, 3.5kW 

Max Input/output current 10A 

Protective class  I 

Battery Energy 5kWh 

Battery Capacity 280 Ah 

Nominal battery voltage 25.6 V 

Operating temp range -20-+55 °C 

Recommend charging method declared by the 
manufacturer 

Controlled by Energy Storage Control Unit and 
Internal DC/DC unit 

Nominal mass (kg) 68kg 

 

The main features of cell are shown as below: 

Model LF280K 

Rated Capacity [Ah] 280 

Nominal Voltage [V d.c.] 3.2 

Standard Charging Current [A] 140 

Charging Current [Max.] [A] 280 

Standard Full Charging Voltage [V d.c.] 3.65 

Upper Limit Charging Voltage [V d.c.] 4.0 

End of Charging Current [A] 14 

Standard continuous Discharging Current [A] 140 

Max continuous Discharging Current [A] 280 

Standard Full Discharging Voltage [V d.c.] 2.5 

Lower Limit Discharging Voltage [V d.c.] 1.8 

Charging Temperature range [°C] 0~65 °C (±2 °C) 

DisCharging Temperature range [°C] -30~65 °C 

Max Mass [kg] 5420g±300g 

 

Model SBP-01-2800 

Rated Capacity [Ah] 280 

Nominal Voltage [V d.c.] 3.2 

Standard Charging Current [A] 140 

Charging Current [Max.] [A] 280 
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Standard Full Charging Voltage [V d.c.] 3.65 

Upper Limit Charging Voltage [V d.c.] 4.0 

End of Charging Current [A] 14 

Standard continuous Discharging Current [A] 140 

Max continuous Discharging Current [A] 280 

Standard Full Discharging Voltage [V d.c.] 2.5 

Lower Limit Discharging Voltage [V d.c.] 1.8 

Charging Temperature range [°C] 0~65°C (±2°C) 

Discharging Temperature range [°C] -30~65°C 

Max Mass [kg] Max 5.6kg 

 

Model CB310 

Rated Capacity [Ah] 280 

Nominal Voltage [V d.c.] 3.2 

Standard Charging Current [A] 140A 

Charging Current [Max.] [A] 280 

Standard Full Charging Voltage [V d.c.] 3.65 

Upper Limit Charging Voltage [V d.c.] 4.0 

End of Charging Current [A] 14 

Standard continuous Discharging Current [A] 140 

Max continuous Discharging Current [A] 280 

Standard Full Discharging Voltage [V d.c.] 2.5 

Lower Limit Discharging Voltage [V d.c.] 1.8 

Charging Temperature range [°C] 0~65°C 

Discharging Temperature range [°C] -30~65°C 

Max Mass [kg] 5340g±300g 
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4 PARAMETER MEASUREMENT TOLERANCES P 

 Parameter measurement tolerances  P 

 

5 GENERAL SAFETY CONSIDERATIONS P 

5.1 General P 

 Cells and batteries are safe under conditions of both 
intended use and reasonably foreseeable misuse ... : 

See also table Critical 
components information 

P 

 Reduce the risk of injuries from moving parts  P 

5.2 Insulation and wiring P 

 Voltage, current, altitude, and humidity requirements  P 

 Adequate clearances and creepage distances 
between connectors and live parts at different 
voltages or between live parts and non-current-
carrying accessible parts 

The battery system is 
considered as OVC II, PD2 
internal and under 2000m and 
evaluated with the reference of 
ISO 13849-1 

P 

 Protect from hazardous live parts, including during 
installation 

Protection provided. 

Waring information provided in 
installation instruction. 

P 

 The mechanical integrity of internal connections External connection is relied 
on final system or installation. 

Internal connection of 
battery/modules can not be 
removed without tool. 

P 

5.3 Venting P 

 Pressure relief function Vent design in cell. P 

 Encapsulation used to support cells within an outer 
casing 

 P 

5.4 Temperature/voltage/current management P 

 The design prevents abnormal temperature-rise Integrated in BMS. P 

 Voltage, current, and temperature limits of the cells  P 

 Specifications and charging instructions for 
equipment manufacturers 

 P 

5.5 Terminal contacts of the battery pack and/or battery system P 

 Polarity marking(s) Near the Power connector. P 

 Polarity marking not provided for keyed external 
connector 

 P 

 Capability to carry the maximum anticipated current  P 

 External terminal contact surfaces  P 

 Terminal contacts are arranged to minimize the risk 
of short circuits 

 P 

5.6 Assembly of cells, modules, or battery packs into battery systems P 
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5.6.1 General  P 

 Independent control and protection method(s)  P 

 Recommendations of cell operating limits, mounting 
advice, storage conditions and other design 
recommendations by the cell manufacturer 

 P 

 Batteries designed for the selective discharge of a 
portion of their series connected cells 

No such design. N/A 

 Protective circuit component(s) and consideration to 
the end-device application 

 P 

5.6.2 Battery system design  P 

 The voltage control function Integrated in BMS. P 

 Maximum charging/discharging current of the cell 
are not exceeded 

 P 

5.7 Operating region of lithium cells and battery systems for safe use P 

 The cell operating region ........................................... : Listed in the specification of 
cell. 

P 

 Designation of battery system to comply with the cell 
operating region 

Information mentioned in 
manufacturer’s specifications 

P 

5.8 System lock (or system lock function) P 

 Non-resettable function to stop battery operation  P 

 Manual with procedure for resetting of battery 
operation 

 P 

 Emergency battery final discharge  P 

5.9 Quality plan P 

 Manufacturing quality plan (for example: ISO9001, 
etc.) prepared and implemented ............................... : 

ISO 9001 certificate provided. P 

 The process capabilities and the process controls  P 

 

6 TYPE TEST CONDITIONS P 

6.1 General P 

6.2 Test items P 

 Cells or batteries that are not more than six months 
old (See Table 1 of IEC 62619) 

 P 

 Capacity confirmation of the cells or batteries  P 

 Default ambient temperature of test, 25 °C ± 5 °C Tests were carried out in an 
ambient temperature of 25°C ± 
5°C 

P 

 

7 SPECIFIC REQUIREMENTS AND TESTS P 

7.1 Charging procedure for test purposes P 
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 The battery discharged to a specified final voltage 
prior to charging 

 P 

 The cells or batteries charged using the method 
specified by the manufacturer ................................... : 

The method mentioned in 
manufacturer’s specifications 

P 

7.2 Reasonably foreseeable misuse  P 

7.2.1 External short-circuit test (cell or cell block) Approved cell used. N/A 

 Short circuit with total resistance of 30 m ± 10 m at 
25 °C ± 5 °C 

 N/A 

 Results: no fire, no explosion  N/A 

7.2.2 Impact test (cell or cell block) Approved cell used. N/A 

 Cylindrical cell, longitudinal axis impact  N/A 

 Prismatic cell, longitudinal axis and lateral axis 
impact 

 N/A 

 Results: no fire, no explosion.  N/A 

7.2.3 Drop test (cell or cell block, and battery system) Approved cell used. P 

7.2.3.1 General  P 

7.2.3.2 Whole drop test (cell or cell block, and battery 
system) 

The mass of Battery system is 
more than 20kg 

N/A 

 Description of the Test Unit ....................................... :  — 

 Mass of the test unit (kg) ......................................... :  — 

 Height of drop (m) .................................................... :  — 

 Results: no fire, no explosion  N/A 

7.2.3.3 Edge and corner drop test (cell or cell block, and 
battery system) 

 P 

 Description of the Test Unit ..................................... : Battery  — 

 Mass of the test unit (kg) ......................................... : 69.65kg — 

 Height of drop (cm) .................................................. : 5cm — 

 Results: no fire, no explosion  P 

7.2.4 Thermal abuse test (cell or cell block) Approved cell used N/A 

 Results: no fire, no explosion  N/A 

7.2.5 Overcharge test (cell or cell block) Approved cell used N/A 

 For those battery systems that are provided with only 
a single protection for the charging voltage control 

 N/A 

 Results: no fire, no explosion .................................. :  N/A 

7.2.6 Forced discharge test (cell or cell block) Approved cell used N/A 

 Cells connected in series in the battery system ...... :  N/A 

 Redundant or single protection for discharge voltage 
control provided in battery system........................... : 

 N/A 

 Target Voltage .......................................................... :  N/A 
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 Maximum discharge current of the cell, Im ............. :  N/A 

 Discharge current for forced discharge, 1.0 It ......... :  N/A 

 Discharging time, t = (1 It / Im ) x 90 (min.) ............. :  N/A 

 Results: no fire, no explosion .................................. :  N/A 

7.3 Considerations for internal short-circuit – Design evaluation N/A 

7.3.1 General Approved cell used N/A 

7.3.2 Internal short-circuit test (cell)  N/A 

 Samples preparation procedure:  

In accordance with Clause A.5 and A.6 of  IEC 
62133-2:2017 

 N/A 

 Tested per 7.3.2 b) in an ambient temperature of 
25 °C ± 5 °C. 

 N/A 

 The appearance of the short-circuit location 
recorded by photograph or other means.................. : 

 — 

 The pressing was stopped  
- When a voltage drop of 50 mV was detected; or 

 N/A 

 - The pressing force of 800 N (cylindrical cells) or 
400 N (prismatic cells) was reached 

 N/A 

 Results: no fire ......................................................... :  N/A 

7.3.3 Propagation test (battery system)  P 

 Method to create a thermal runaway in one cell  .... :  P 

 Results: No external fire from the battery system, no 
battery case rupture ................................................. : 

See Table 7.3.3. P 

 

8 BATTERY SYSTEM SAFETY (CONSIDERING FUNCTIONAL SAFETY) P 

8.1 General requirements  P 

 

Functional safety analysis for critical controls Evaluated according to IEC 

60730-1 Annex H. 

Full Functional safety needs to 
be evaluated on the end 
device. 

Redundant protections need to 
communicate with the end 
device and relies on the end 
device to achieve.  

P 

 

Conduct of a process hazard analysis for both the 
cell manufacturing process and the  

battery system manufacturing process 

FMEA document were 
provided. 

P 

 
Conduct of risk assessment and mitigation of the 
battery system  

 P 

8.2 Battery management system (or battery management unit) P 
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8.2.1 Requirements for the BMS 
Class B according to IEC 
60730-1 Annex H  

P 

 The safety integrity level (SIL) target of the BMS   N/A 

 
The charge control evaluated by tests in clauses 
8.2.2 to 8.2.4  

 
P 

8.2.2 Overcharge control of voltage (battery system)  P 

 
The exceeded charging voltage applied to the whole 
battery system 

 
P 

 
The exceeded charging voltage applied to only a 
part of the battery system, such as the cell(s) ........ : 

 
N/A 

 Results: no fire, no explosion .................................. : See Table 8.2.2. P 

 
The BMS terminated the charging before exceeding 
the upper limit charging voltage 

Tested complied. 
P 

8.2.3 Overcharge control of current (battery system)  P 

 Results: no fire, no explosion .................................. : See Table 8.2.3. P 

 
The BMS detected the overcharging current and 
controlled the charging to a level below the 
maximum charging current  

Tested complied. 
P 

8.2.4 Overheating control (battery system)  P 

 The cooling system, if provided, was disconnected No cooling system. N/A 

 
Elevated temperature for charging, 5 °C above 
maximum operating temperature ............................ : 

 
P 

 Results: no fire, no explosion ................................... : See Table 8.2.4 P 

 
The BMS detected the overheat temperature and 
terminated charging  

Tested complied. 
P 

 The battery system operated as designed during test  P 

 

9 EMC N/A 

 Battery system fulfil EMC requirements of the end-
device application .................................................... : 

Intended for to be tested in the 
end use application 

N/A 

 

10 INFORMATION FOR SAFETY P 

 The cell manufacturer provides information about 
current, voltage and temperature limits of their 
products 

 P 

 The battery system manufacturer provides 
information regarding how to mitigate hazards to 
equipment manufacturers or end-users. 

 P 
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11 MARKING AND DESIGNATION (REFER TO CLAUSE 5 OF IEC 62620) P 

 The marking items shown in Table 1 in IEC 62620 
indicated on the cell, battery system or instruction 
manual.  

The trademark belongs to the 
applicant. 

P 

 Cell or battery system has clear and durable 
markings 

 P 

 Cell designation  N/A 

 Battery designation See marking P 

 Battery structure formulation 8S1P P 

 

12 PACKAGING AND TRANSPORT N/A 

 Refer to Annex D Informative. N/A 

 

ANNEX A OPERATING REGION OF CELLS FOR SAFE USE P 

A.1 General  P 

A.2 Charging conditions for safe use  P 

A.3 Consideration on charging voltage  P 

A.4 Consideration on temperature  P 

A.5 High temperature range  P 

A.6 Low temperature range  P 

A.7 Discharging conditions for safe use  P 

A.8 Example of operating region  P 

 

ANNEX B PROCEDURE OF 7.3.3 PROPAGATION TEST BY LASER IRRADIATION N/A 

B.1 General N/A 

B.2 Test conditions N/A 

B.2.1 Cell test (preliminary test)  N/A 

 The cell fully charged according to the manufacturer 
recommended conditions ........................................ : 

 — 

 Laser irradiation point on the cell ............................ :  — 

 Output power of laser irradiation ............................. :   — 

 Tested in an ambient temperature of 25 °C ± 5 °C  N/A 

 Repeat of cell test for 3 times  N/A 

B.2.2 Battery system test (main test)  N/A 

 The battery system fully charged according to the 
manufacturer recommended conditions.................. : 

 — 

 Target cell to be laser irradiated .............................. :  — 

 The irradiation point on the target cell same or 
similar as that on the cell test 

 N/A 
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 Output power of laser irradiation ............................. :   — 

 Tested in an ambient temperature of 25 °C ± 5 °C  N/A 

 

ANNEX C PROCEDURE OF 7.3.3 PROPAGATION TEST BY METHODS OTHER THAN 
LASER 

P 

C.1 General  P 

C.2 Test conditions:  P 

 ‒ The battery fully charged according to the 
manufacturer recommended conditions.................. : 

 — 

 ‒ Target cell forced into thermal runaway ............... :   — 

 ‒ A specially prepared sample (e.g. a heater or a 
hole for nail penetration provided) used for ease of 
testing ....................................................................... : 

 — 

C.3 Method used for initiating the thermal runaway. 

1) Heater (Heater, Burner, Laser, Inductive heating 

2) Overcharge 

3) Nail penetration of the cell 

4) Combination of above methods 

5) Other methods ..................................................... : 

Heater — 

 

ANNEX D PACKAGING AND TRANSPORT N/A 

 The materials and pack design chosen in a way as 
to prevent the development of unintentional electrical 
conduction, corrosion of the terminals and ingress of 
environmental contaminants 

Informative. N/A 

 Regulations concerning international transport of 
secondary lithium batteries  

Informative. N/A 
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5.1 TABLE: Critical components information P 

Object/part 
no. 

Manufacture/tradem
ark 

Type/model Technical data Standard Mark(s) of 
conformity1

) 

Energy Storage Module 

Cell EVE LF280K 3.2V 280Ah IEC 
62619:2022 

TUVRheinl
and Certif. 
No JPTUV-
151899 

(Alternative) Sunwoda Electric 
Vehicle Battery 
Co.,Ltd. 

SBP-01-2800 3.2V 280Ah IEC 
62619:2022 

TUVRheinl
and Certif. 
No JPTUV-
146453-
A2/M1 

(Alternative) Contemporary 
Amperex 
Technology Co., 
Limited 

CB310 3.2V 280Ah IEC 
62619:2022 

TUVRheinl
and Certif. 
No JPTUV-
168788 

Cabinet Nanning Fugui 
Precision Industrial 
Co.Ltd 

21022110 Fe,DCAMZ,painte
d coating type 
RAL9003,minimu
m thickness: 
1.2mm, 

590*360*255mm 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

Industrial 
Frequency 
Inductors 
(L1) 

Eaglerise Electric & 
Electronic (China) 
Co., Ltd 

BP046001 680uH--
12%~+12%-
0.035ohm 

12A 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

-CORE -- -- -- DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

-WIRE TAI-I ELECTRIC 
WIRE &CABLE CO 
LTD 

ENAMELLED 
COPPER 
WIRE MW36-
C 

200°C UL 1446 UL E85640 

-
INSULATING 
PAPER 

E I DUPONT DE 
NEMOURS & CO 
INC 

NOMEX 410 220°C UL 94 

UL746 

UL E34739 

(Alternative) XINF ENG GHILL IE 
ELECTRICAL 
MATER I AL S 
COLTD 

APA 200°C UL 1446 UL 
E322743 

(Alternative) UIL CO LTD AMA 200°C UL 1446 UL 
E365641 

-TAPE JINGJIANG YAHUA 
PRESSURE 
SENSITIVE GLUE 

PF* (d)(g) 180°C UL 510A UL 
E165111 
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CO LTD 

(Alternative) JINGJIANG YAHUA 
PRESSURE 
SENSITIVE GLUE 
CO LTD 

WF* (c)(h) 130°C UL 510A UL 
E165111 

-BASE AND 
SPACE 

ZHEJIANG 
HUAZHENG NEW 
MATERIAL CO LTD 

FR-4 130°C UL 94 UL 
E136069 

(Alternative) HANGZHOU 
LIANSHENG 
INSULATION CO 
LTD 

FR-4 130°C UL 94 UL 
E315523 

(Alternative) GOLDENMAX 
INTERNATIONAL 
TECHNOLOGY 
(ZHUHAI) LTD 

FR-4 130°C UL 94 UL 
E330731 

(Alternative) KINGBOARD 
LAMINATES 
HOLDINGS LTD 

FR-4 130°C UL 94 UL 
E123995 

-SILICONE 
FIBERGLAS
S SLEEVING 

SHENZHEN 
WAHCHANGWEI 
INDUSTRIAL CO 
LTD 

SGS, SRS 200°C UL 224 UL 
E233803 

(Alternative) SHENZHEN 
WAHCHANGWEI 
INDUSTRIAL CO 
LTD 

SGS 200°C UL 224 UL 
E233804 

(Alternative) DONGGUAN 
STANDARD LUXE 
INSULATION 
TUBING CO LTD 

SG30-3E 200°C UL 224 UL 
E173547 

(Alternative) DONGGUAN 
YONGCHAO 
INSULATION 
MATERIAL CO 

SRC-YC 200°C UL 224 UL 
E325767 

-VARNISH ZHEJIANG 
RONGTAI 
TECHNICAL 
INDUSTRY CO LTD 

R-831-8 180°C UL 1446 UL 
E227128 

(Alternative) ZHEJIANG 
RONGTAI 
TECHNICAL 
INDUSTRY CO LTD 

R-1140 180°C UL 1446 UL 
E227128 

(Alternative) YUEYANG GREEN 
TECHNOLOGYCO 
LTD 

JX-1160JD-6 180°C UL 1446 E328930 

Alternative-
 Industrial 
Frequency 

SHENZHEN 
JINGQUANHUA 
ELECTRONICS 

DQL-I46-
0107A 

680uH--
12%~+12%-
0.035ohm-12A 

DIN EN IEC 
62619 (VDE 
0510-

Tested with 

appliance 
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Inductors 
(L1) 

CO.,LTD 39):2023-08 

-BASE NANYA NEW 
MATERIAL 
TECHNOLOGY CO 
LTD 

NY3150 V-0 UL94 E213990 

-Wire WUXI YOUFAUN 
ELECTRIC CO LTD 

MW 36-C 200°C UL 1446 E234896 

-TUBE SHENZHEN 
WAHCHANGWEI 
INDUSTRIAL CO 
LTD 

SGS-25 200°C UL224 UL 
E180908 

-VARNISH SUZHOU TAIHU 
ELECTRIC 
ADVANCED 
MATERIAL CO LTD 

ET-90(a) 180°C UL1446 UL 
E228349 

(Alternative) YUEYANG GREEN 
TECHNOLOGY CO 
LTD 

JX-1160* 180°C UL1446 UL 
E303754 

Alternative- 
Industrial 
Frequency 
Inductors(L1) 

ShenZhen Highlight 
Electronic Co., LTD 

LB28U17272R 680uH--
12%~+12%-
0.035ohm 

12A 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

-CORE - - - DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

-WIRE WELL ASCENT 
ELECTRONIC 
(GANZHOU) CO 
LTD 

SFT-EIAIWJ 220℃ UL 1446 UL 
E318511 

(Alternative) NANTONG BAIWEI 
ELECTRIC CO., 
LTD 

Q(ZY/XY)B 200℃ UL 1446 E477658 

(Alternative) NINGBO JINTIAN 
NEW MATERIAL 
CO LTD 

Q(ZY/XY)B 200℃ UL 1446 E227047 

-Insulation 
paper 

XINFENG GHILLIE 
ELECTRICAL 
MATERIALS CO 
LTD 

APA 200℃ UL 94 UL 
E322743 

(Alternative) YANTAI 
METASTAR 
SPECIAL PAPER 
CO LTD 

YT510 210℃ UL 94 UL 
E331406 

(Alternative) SUI ON 
INSULATING 
MATERIALS CO 

NMN 200℃ UL 94 UL 
E230926 
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LTD 

-Base EIDUPONT DE 
NEMOURS & CO 
INC 

FR530 155℃ UL 94 UL E41938 

(Alternative) TORAY 
INDUSTRIES INS 

PPS 200℃ UL 94 UL EI41797 

- Varnishes QUALIPOLY 
CHEMICAL CORP 

V852 

 MW35-C 

180℃ UL 94 E213437 

(Alternative) Asia InsULation 
Materials Inc 

JX-1160H 180℃ UL 94 UL 
E303754 

High-
frequency 
Transformer 
(T1) 

Dongguan 

Mentech Optical 

& Magnetic Co., 

Ltd. 

 

TPEC45-
0395DG 

N1: 
Φ0.1*125P*13Ts 

N2: 
Φ0.65*6*2P*2Ts 

N3: 
Φ0.1*250*2P*8Ts 

N4: 
Φ0.1*250*2P*8Ts 

N5: 
Φ0.1*125P*13Ts 

N6: 
Φ0.65*6*2P*2Ts 

Class F 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

-Core - - Mn-
Zn,43.5*45*51mm 

Mn-
Zn,25*43*51mm 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

- Copper WELLASCENT 
ELECTRONIC 
(GANZHOU) CO 
LTD 

SFT-EI/AIWJ 
0.65×6mm 

200℃ UL1446 UL 
E318511 

(Alternative) ZHUHAI SUNTEK 
WIRE CO LTD 

@*xEI/AIW 
200 0.65×6mm 

200℃ UL1446 UL 
E234867 

-Wire E&B TECHNOLOGY 
CO LTD 

E&B-
XXX*YYZF 

155℃ UL1446 UL 
E315265 

(Alternative) FENG CHING 
METAL CORP 

xFSW 155℃ UL1446 UL 
E172395 

(Alternative) SUNTEK WIRE 
(TAISHAN) CO LTD 

Y155 155℃ UL1446 UL 
E234867 

-Tube CHANGYUAN 
ELECTRONICS 
GROUP CO LTD 

CB-TT 200℃ UL224 UL 
E180908 

(Alternative) SHENZHEN WOER 
HEAT-
SHRINKABLE 
MATERIAL CO LTD 

WF 200℃ UL224 UL 
E203950 
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-BASE SUMITOMO 
BAKELITE CO LTD 

PM-9630 or 
PM-9823 

150 V-0 UL 94 UL E41429 

-Tape JINGJIANG YAHUA 
PRESSURE 
SENSITIVE GLUE 
CO LTD 

PF 180℃ UL 510A UL 
E165111 

(Alternative) SHENZHEN MEIXIN 
ELECTRONIC CO 
LTD. 

MXPI-
301F.301.312 

180℃ UL 510A UL 
E304309 

Alternative- 

（High-

frequency 
Transformer 

T1） 

CHENDU 

GOLDDRIVE 

electronic Co., 

LTD 

PTIM45-3 N1: 
Φ0.1*125P*13Ts 

N2: 
Φ0.65*6*2P*2Ts 

N3: 
Φ0.1*250*2P*8Ts 

N4: 
Φ0.1*250*2P*8Ts 

N5: 
Φ0.1*125P*13Ts 

N6: 
Φ0.65*6*2P*2Ts 

Class F 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

-Core - - Mn-
Zn,43.5*45*51mm 

Mn-
Zn,25*43*51mm 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

- Copper MITSUBISHI CABLE 
INDUSTRIES LTD 

AIW-X 
0.65×6mm 

200℃ UL1446 UL 
E104048 

(Alternative) WELL ASCENT 
ELECTRONIC 
(GANZHOU) CO., 
LTD 

SFT-EI 
0.65×6mm 

200℃ UL1446 UL 
E318511 

-Wire E&B TECHNOLOGY 
CO LTD 

E&B-F 
0.1*125P 

155℃ UL1446 UL 
E315265 

(Alternative) TOTOKU 
ELECTRIC CO 

TIW-3X 
0.1*125P 

155℃ UL1446 UL 
E166483 

-Wire HENG YA 
ELECTRIC ( DONG 
GUAN )CO.,LTD. 

UEW-F 155℃ UL1446 UL 
E197768 

- Tube GREAT HOLDING 
INDUSTRIAL 

CB-HFT 125℃ UL224 UL 
E180908 

-Alternative GREAT HOLDING 
INDUSTRIAL 

TFL 200℃ UL224 UL 
E203950 

-BASE SUMITOMO 
BAKELITE CO LTD 

PM9823 150 V-0 UL 94 UL E41429 

Alternative- 

（High-

Shenzhen Highlight 
Electronics Co., Ltd 

 

PF45Q1541D

N1: 
Φ0.1*125P*13Ts 

DIN EN IEC 
62619 (VDE 

Tested with 
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frequency 
Transformer 

T1） 

R N2: 
Φ0.65*6*2P*2Ts 

N3: 
Φ0.1*250*2P*8Ts 

N4: 
Φ0.1*250*2P*8Ts 

N5: 
Φ0.1*125P*13Ts 

N6: 
Φ0.65*6*2P*2Ts 

Class F 

0510-
39):2023-08 

appliance 

-Core -- -- Mn-
Zn,43.5*45*51mm 

Mn-
Zn,25*43*51mm 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

- Copper WELLASCENT 
ELECTRONIC 
(GANZHOU) CO 
LTD 

SFT-EI/AIWJ 
0.65×6mm 

200℃ UL1446 UL 
E318511 

(Alternative) Wuxi Youfaun 

Electric Co., 

Ltd 

xEI/AIW/200, 

Q(ZY/XY)-
x/200 

200℃ UL1446 UL 
E343483 

- Copper 
(Alternative) 

SUNTEK WIRE 

(TAISHAN) CO LTD 

@*xEI/AIW 
220 

200℃ UL1446 UL 
E234867 

-Wire E&B TECHNOLOGY 
CO LTD 

E&B-
XXX*YYZF 

155℃ UL1446 UL 
E315265 

-Wire ELEKTRISOLA 
HANGZHOU CO 
LTD 

2UEW-F 155℃ UL1446 UL 
E315265 

-Tube CHANGYUAN 
ELECTRONICS 
GROUP CO LTD 

CB-TT-S 200℃ UL224 UL 
E180908 

(Alternative) SHENZHEN WOER 
HEAT-
SHRINKABLE 
MATERIAL CO LTD 

WF 200℃ UL224 UL 
E203950 

-Tape JINGJIANG YAHUA 
PRESSURE 
SENSITIVE GLUE 
CO LTD 

PF 180℃ UL 510A UL 
E165111 

(Alternative) Xin Feng Ghillie 

Electrical 

Matericals.co.LTD 

JL-N408 180℃ UL 510A UL 
E326305 

Alternative- 

（High-

frequency 
Transformer 

Shenzhen Spitzer 
Electronic Co., Ltd 

 

45Q12263-T 

N1: 
Φ0.1*125P*13Ts 

N2: 
Φ0.65*6*2P*2Ts 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 
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T1） N3: 
Φ0.1*250*2P*8Ts 

N4: 
Φ0.1*250*2P*8Ts 

N5: 
Φ0.1*125P*13Ts 

N6: 
Φ0.65*6*2P*2Ts 

Class F 

-Core - - Mn-
Zn,43.5*45*51mm 

Mn-
Zn,25*43*51mm 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with 

appliance 

(Alternative) WELLASCENT 
ELECTRONIC 
(GANZHOU) CO 
LTD 

SFT-EI/AIWJ 
0.65×6mm 

200℃ UL1446 UL 
E318511 

-Wire TOTOKU 
ELECTRIC CO LTD 

TIW-3X 155℃ UL1446 UL 
E166483 

-Tape P LEO & CO 
(BC)LTD 

1K7170 180℃ UL 510A E126174 

Y capacitor 

(C4,C5,C83,
C84) 

WALSIN YP1AH471K0
70DAMD0W 

470pF,400vac,Y1 IEC60384 VDE 
40001804 

(Alternative) TDK CD45-
B2GA471KMV
KA 

470pF,400vac,Y1, EN60384 ENEC-
01048 

(Alternative) MURATA DE1B3RA471
KN4AQ01F 

470pF,500Vac,Y1 EN60384 VDE 
40043033 

Alternative FENGHUA CT7-
Y6Y5P0E471K
TE 

470pF,400Vac,Y1 IEC60384 40013874 

Y-
capacitor(C1
04,C106) 

WALSIN YU1AH472M1
30DAMD0W 

4.7nF,400VAC,Y1 IEC60384 VDE 
40001804 

(Alternative) MURATA DE1E3RA472
MN4AQ89F 

4.7nF,400VAC,Y1 EN60384 VDE 
40043033 

(Alternative) TDK CD45-
E2GA472MMV
KA 

4.7nF,400VAC,Y1 EN60384 ENEC-
01048 

(Alternative) FENGHUA CT7-
Y13Y5U0E472
MTE 

4.7nF,400VAC,Y1 IEC60384 VDE 
40013874 

Film-
capacitor 
(C40,C41,C4
2,C43,C67,C

XIAMEN FALA  
C822J104F60
C000 

 

0.1μF, 630vdc DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  
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68,C69,C70

） 

(Alternative) XIAMEN FALA  
C822J104F60
CB1A 

0.1μF,630vdc DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

(Alternative) XIAMEN FALA  
C3D1U126KB
Y0382 

12μF,600vdc DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

(Alternative)  
KEMET 

 
C4AQCBU512
0B1EKV807 

12μF,600vdc DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

(Alternative) SONGXIA ECWFG60126
Z5 

 

12μF,600vdc DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

Film 
capacitor 
(C22,C26) 

EPCOS B32776S 
156K509 

 

15μF, 1100VDC DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

(Alternative) XIAMEN FALA C3D1M156KF
12382 

 

15μF, 1100VDC DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

Capacitor 

(C98,C99,C1
00,C101,C10
2,C279) 

 

NCC 

 

EGXE800ELL
221MK25S 

 

220μF 80V DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

(Alternative) NICHICON 

 

UBT1K221MH
D8 

 

220μF 80V DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  
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(Alternative) HUNAN AIHUA 

 

H-
ENB1BM221
W25OTZGS2 

 

220μF 80V DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

(Alternative) NICHICON UBT1K221MH
DBHW 

 

220μF 80V DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

Power 
MOSFET(Q1
,Q10,Q11,Q1
2,Q13,Q14,Q
15,Q16,Q17,
Q18,Q19,Q2
0,Q21,Q24,Q
25,Q26,Q27,
Q28,Q29,Q3
0,Q31,Q32,Q
33,Q34,Q35,
Q38,Q39,Q4
0,Q41,Q42,Q
43,Q44) 

15060582-
004 

15060582-004-A 15060582-
004-A 

VDS:60V, ID:250A 
(TA=25°C), 
TJ:150°C, PD= 
160W 
(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

Alternative 

 
15060582-004-B 15060582-

004-B 
VDS:60V, ID: 
120A (TA=25°C), 
TJ:175°C, PD= 
188W 
(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

Alternative 

 
15060582-004-C Interchangeabl

e 
VDS:60V, ID: 80A 
(TA=25°C), 
TJ:150°C, 
PD=89W 
(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

Power 
MOSFET(Q1
,Q10,Q11,Q1
2,Q13,Q14,Q
15,Q16,Q17,
Q18,Q19,Q2
0,Q21,Q24,Q
25,Q26,Q27,
Q28,Q29,Q3
0,Q31,Q32,Q
33,Q34,Q35,
Q38,Q39,Q4
0,Q41,Q42,Q

15060582-008-A SFS06R013U
GF 

VDS:60V, ID: 
130A, TJ:150°C, 
PD=140W 
(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  
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43,Q44) 

15060582-
008 
(Alternative) 

Alternative Interchangeable 

15060582-008-B 

Interchangeabl

e 

 

VDS:60V, ID: 
100A, Tch:175°C, 
PD=210W 
(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

IGBT(Q2,Q3) 

15070096-
005 

Interchangeable 

15070096-005-A 

Interchangeabl
e 

 

VCE:1200V, 
IC:80A (TA=25°C), 
TJ:175°C, 
PD=375W 
(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

(Alternative) Interchangeable  

15070096-005-B  

Interchangeabl
e  

VCE:1200V, 

IC:80A  

 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

IGBT(Q2,Q3) 

15070131-
A(Alternative
) 

15070131-A Interchangeabl
e 

VCE:1200V, 

IC:83A(TA=25°C) 

TJ:175°C 

PD=312W 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

IGBT(Q5) Interchangeable 

15070096-005 

Interchangeabl
e 

 

VCE:1200V, 
IC:80A (TA=25°C), 
TJ:175°C, 
PD=375W 
(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

IGBT(Q5) 

15070096-
003 

(Alternative) 

15070096-003 Interchangeabl
e 

VCE:1200V,  

IC:80A  

(TA=25°C),  

TJ:175°C,  

PD=483W  

(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

IGBT(Q5)150
70096-008 

(Alternative) 

15070096-008 Interchangeabl
e 

VCE:1200V,  

IC:80A  

(TA=25°C), 

 TJ:175°C, 

 PD=333W  

(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  
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IGBT(Q5)150
70096-010 

(Alternative) 

15070096-010 

  
Interchangeabl
e 

VCE:1200V,  

IC:65A  

(TA=25°C), 

 TJ:175°C,  

PD=395W  

(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

Power 
MOSFET 

(Q8, Q9, 
Q22, Q23) 

INFINEON-
15060284-009-A 

IPW65R041C
FD 

VDS:650V, ID: 
68.5A (TA=25°C), 
TJ:150°C, PD= 
500W 
(@TC=25°C) 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

Power 
MOSFET 

(Q8,Q9,Q22,
Q23) 
(Alternative) 

Interchangeable 
15060284-009-B 

Interchangeabl
e 

VDS:650V, ID: 
80A (TA=25°C), 
TJ: 150°C, PD= 
446W 
(@TC=25°C) 

 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance  

MCU ST-41010532-A Interchangeabl
e 

72MHz-32bit-3.3V-
64KB-444mW 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

IC 

(U5,U6,U7) 

TI 

39190045-A 

ISO7721DWR Isolation 
Rating:5kV; 

temperature 
range:  

–40°C to 125°C 

External creepage 
distance 
Min.8.0mm 

External 
clearance  distanc
e Min.8.0mm 

IEC/EN 
62368-1  

DIN VDE V 
0884-17 

VDE 
40040142 

Alternative 

 
Interchangeable 

39190045-B 

Interchangeabl
e 

Isolation 
Rating:5kV; 

temperature 
range:  

–40°C to 125°C 

External creepage 
distance 
Min.8.0mm 

External 
clearance  distanc
e Min.8.0mm 

EN IEC 
60747-17 

VDE  
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Potting 
material for 
covering 

(U5,U6.U7) 

GUANGZHOU 
HUITIAN NEW 
MATERIAL CO LTD 

 

 

9313 

 

23kV/mm, V-0, -
40°C-150°C 

ANSI/UL 94, 
ANSI/UL 
746E 

UL 
E310258 

-IC for 
control 

(U501) 

STMicroelectronics 

41010408-001-A 

STM32F745IE
T7 

Rated：2.6V~3.6V DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

Alternative 

 
Interchangeable 

41010408-001-B 

Interchangeabl
e 

Rated：2.6V~3.6V DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

-WIRE YOURONG 
OPTICOM 

UL3817-
12AWG-Red 

3000V,-40~125℃ UL3817 UL 
E187639 

UL3817-
12AWG-Blue 

-WIRE Jiangsu 
Shangshang Cable 
Group Co.,Ltd.     

UL3817-
12AWG-Red 

3000V,-40~125℃ UL3817 UL 
E363159-B 

UL3817-
12AWG-Blue 

-WIRE ZHONGLI SCI-
TECH GROUP  

UL3817-
12AWG-Red 

3000V,-40~125℃ UL3817 UL 
E156525 

UL3817-
12AWG-Blue 

Connectors AVIC JONHON 
OPTRONIC 

DL11Z/DL11T 1500V,40A EN 61984 TUVR 

J50599281 

Fire 
extinguishing 
unit 

Shenzhen Hongjiali 
Fire Technology 
Co., Ltd 

HW/LDMK-
100 

Length≤150±0.5m
m 

Width≤96±0.5mm 

height≤16±0.2mm 

40; -70℃ 

C6F12O:100g 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

(Alternative) Hubei JiAnDun Fire 
Technology Co., Ltd 

YF0.13-Q-Y-
02 

Length≤150±0.5m
m 

Width≤96±0.5mm 

height≤16±0.2mm 

Operating 
temperature:  

-40~70℃   

C6F12O:100g 

DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 
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Heater Zhuhai Jiayi 
Electronic 
Technology Co., Ltd 

JY-SRH-
280W-330V-
01 

 

270V，280W DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

(Alternative) Dongguan Longyi 
Electronic 
Technology Co., Ltd. 

009-L297-
0119 

270V, 280W DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

(Alternative) Shenzhen 
Zhongyuantong 
Power Technology 
Development Co., 
Ltd. 

ZYT-330V-
140W-260-90 

270V, 280W DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

Alternative Zhuhai Jiayi 
Electronic 
Technology Co., Ltd 

JY-SRH-
280W-330V-
02 

270V, 280W DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

Alternative Dongguan Longyi 
Electronic 
Technology Co., Ltd. 

009-L297-
0155 

270V, 280W DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

Alternative Shenzhen 
Zhongyuantong 
Power Technology 
Development Co., 
Ltd. 

ZYT-330V-
140W-260-
90ECN 

270V, 280W DIN EN IEC 
62619 (VDE 
0510-
39):2023-08 

Tested with  

appliance 

Note: 1) Components shall comply with all the applicable EN IEC component standards.  

License available upon request. 
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7.2.1 TABLE: External short-circuit test (cell or cell block) N/A 

Sample No. 
Ambient (at 25C 

 5ºC) 

OCV at start of 
test (V dc) 

Resistance of 

Circuit (m) 

Maximum Case 
Temperature 

Rise T (C) 

Results 

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

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

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

Supplementary information: 

A - No fire or Explosion 
B - Fire 
C - Explosion 
D - The test was completed after 6 h 
E - The test was completed after the cell casing cooled to 20% of the maximum temperature rise 
F - Other (Please explain):___ 

 

7.2.5 TABLE: Overcharge test (cell or cell block) N/A 

Sample No. 
OCV at start 

of test 
(V dc) 

OCV at end 
of test 
(V dc) 

Measured 
Maximum 
Charging 

Current (A) 

Measured 
Maximum 
Charging 

Voltage (V dc) 

Max. Cell Case 
Temperature, 

(C) 

Results 

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

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

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

Supplementary information: 

Results: 
A - No fire or Explosion 
B - Fire 
C - Explosion 
D - Test concluded when temperature reached a steady state condition 
E - Test concluded when temperature returned to ambient 
F - Other (Please explain): _____ 

 

7.2.6 TABLE: Forced discharge test (cell or cell block) N/A 

Sample No. 
OCV before 

applying reverse 
charge, (V dc) 

Target 
Voltage  
(V dc) 

Measured 
Reverse 
Charge 

Current It, (A) 

Total Time for 
Reversed Charge 
Application (min) 

Results 

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

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

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

Supplementary information: 

Results: 
A - No fire or Explosion 
B - Fire 
C - Explosion 
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D - Other (Please explain): ___ 

 

7.3.2 TABLE: Internal short-circuit test (cell) N/A 

Sample No. 
OCV at start of test, 

(V dc) 
Particle location 1) 

Maximum applied 
pressure, (N) 

Results 

-- -- -- -- -- 

-- -- -- -- -- 

-- -- -- -- -- 

-- -- -- -- -- 

-- -- -- -- -- 

Supplementary information: 
1) Identify one of the following: 
1: Nickel particle inserted between positive and negative (active material) coated area. 

2: Nickel particle inserted between positive aluminium foil and negative active material coated area. 

 

Results: 

A - No fire or explosion 
B – Fire 
C - Explosion 
D – Test concluded when 50 mV voltage drop occurred prior to reaching force limit 
E – Test concluded when 800/400 N pressure was reached and 50 mV voltage drop was not achieved 
F – Test was concluded when fire or explosion occurred 
G - Other (Please explain): __ 

 

7.3.3 TABLE: Propagation test (battery system) P 

Sample No. 
OCV of Battery 
System Before 

Test, (V dc) 

OCV of Target 
Cell Before 
Test, (V dc) 

Maximum Cell 
Case 

Temperature, 

(C) 

Maximum DUT 
Enclosure 

Temperature, 

(C) 

Results 

A004052836-
001 

26.9 3.37 670 -- A 

Method of cell failure 1) Location of target cell  Area for fire protection (m2) 

Applied heat Centre cell -- 

Supplementary information: 

1) Cell can be failed through applied heat, overcharge, nail penetration or combinations of these failures or 
other acceptable methods.  See supporting documentation for details on cell failure method 

2) If the battery system has no outer covering, the manufacturer is required to specify the area for fire 
protection. 

3) The cell model in the test is LF280K. 

Results: 
A – No fire external to DUT enclosure or area for fire protection or no battery case rupture 
B – Fire external to DUT enclosure or area for fire protection 
C – Explosion  
D – Battery case rupture 
E - Other (Please explain): __ 
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7.3.3 TABLE: Propagation test (battery system) P 

Sample No. 
OCV of Battery 
System Before 

Test, (V dc) 

OCV of Target 
Cell Before 
Test, (V dc) 

Maximum Cell 
Case 

Temperature, 

(C) 

Maximum DUT 
Enclosure 

Temperature, 

(C) 

Results 

A004052836-
002 

26.785 3.35 612 -- A 

Method of cell failure 1) Location of target cell  Area for fire protection (m2) 

Applied heat Centre cell -- 

Supplementary information: 

1) Cell can be failed through applied heat, overcharge, nail penetration or combinations of these failures or 
other acceptable methods.  See supporting documentation for details on cell failure method 

2) If the battery system has no outer covering, the manufacturer is required to specify the area for fire 
protection. 

3) The cell model in the test is SBP-01-2800. 

Results: 
A – No fire external to DUT enclosure or area for fire protection or no battery case rupture 
B – Fire external to DUT enclosure or area for fire protection 
C – Explosion  
D – Battery case rupture 
E - Other (Please explain): __ 

 

7.3.3 TABLE: Propagation test (battery system) P 

Sample No. 
OCV of Battery 
System Before 

Test, (V dc) 

OCV of Target 
Cell Before 
Test, (V dc) 

Maximum Cell 
Case 

Temperature, 

(C) 

Maximum DUT 
Enclosure 

Temperature, 

(C) 

Results 

A004052836-
003 

26.655 3.33 606.9 -- A 

Method of cell failure 1) Location of target cell  Area for fire protection (m2) 

Applied heat Centre cell -- 

Supplementary information: 

1) Cell can be failed through applied heat, overcharge, nail penetration or combinations of these failures or 
other acceptable methods.  See supporting documentation for details on cell failure method 

2) If the battery system has no outer covering, the manufacturer is required to specify the area for fire 
protection. 

3) The cell model in the test is CB310. 

Results: 
A – No fire external to DUT enclosure or area for fire protection or no battery case rupture 
B – Fire external to DUT enclosure or area for fire protection 
C – Explosion  
D – Battery case rupture 
E - Other (Please explain): __ 
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7.3.3 TABLE: Propagation test (battery system) P 

Sample No. 
OCV of Battery 
System Before 

Test, (V dc) 

OCV of Target 
Cell Before 
Test, (V dc) 

Maximum Cell 
Case 

Temperature, 

(C) 

Maximum DUT 
Enclosure 

Temperature, 

(C) 

Results 

A004052836-
004 

26.685 3.34 513.4 -- A 

Method of cell failure 1) Location of target cell  Area for fire protection (m2) 

Applied heat Centre cell -- 

Supplementary information: 

1) Cell can be failed through applied heat, overcharge, nail penetration or combinations of these failures or 
other acceptable methods.  See supporting documentation for details on cell failure method 

2) If the battery system has no outer covering, the manufacturer is required to specify the area for fire 
protection. 

3) A new internal structure of the battery module has been added. 

Results: 
A – No fire external to DUT enclosure or area for fire protection or no battery case rupture 
B – Fire external to DUT enclosure or area for fire protection 
C – Explosion  
D – Battery case rupture 
E - Other (Please explain): __ 

 

8.2.2 TABLE: Overcharge control of voltage (battery system) P 

Sample No. 
OCV at start of 

test for Cell/Cell 
Blocks, (V dc) 

Maximum 
Charging 

Current, (A) 

Max. Charging 
Voltage, (V dc) 

Max. Voltage of 
Cell/Cell Blocks, 

(V dc) 
Results 

Cell1~Cell8 3.218 to 3.23 Controlled by 
DC/DC unit 

Controlled by 
DC/DC unit 

3.737 A, D, F 

 

Charge Voltage Applied Battery System: 1) 

Whole Part 

950 V dc applied to 
input/output of Energy 

Storage Module. 

N/A 

Supplementary information: 

1. The exceeded voltage can be applied to only a part of the system such as the cell(s) in the battery 
system per Figure 6 of IEC 62619, if it is difficult to do it in using the whole battery system. 

2. The cell model in the test is LF280K. 

Results:  
A - No Fire or Explosion  
B – Fire 
C - Explosion 
D - The voltage of the measured cells or cell blocks did not exceed the upper limit charging voltage 
E - The voltage of the measured cells or cell blocks did exceed the upper limit charging voltage  
F - All function of battery system did operate as intended during the test. 
G - All function of battery system did not operate as intended during the test. 
H - Other (Please explain):           .         
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8.2.2 TABLE: Overcharge control of voltage (battery system) P 

Sample No. 
OCV at start of 

test for Cell/Cell 
Blocks, (V dc) 

Maximum 
Charging 

Current, (A) 

Max. Charging 
Voltage, (V dc) 

Max. Voltage of 
Cell/Cell Blocks, 

(V dc) 
Results 

Cell1~Cell8 2.554~2.792 Controlled by 
DC/DC unit 

Controlled by 
DC/DC unit 

3.802 A, D, F 

 

Charge Voltage Applied Battery System: 1) 

Whole Part 

950 V dc applied to 
input/output of Energy 

Storage Module. 

N/A 

Supplementary information: 

1. The exceeded voltage can be applied to only a part of the system such as the cell(s) in the battery 
system per Figure 6 of IEC 62619, if it is difficult to do it in using the whole battery system. 

2. The cell model in the test is SBP-01-2800. 

Results:  
A - No Fire or Explosion  
B – Fire 
C - Explosion 
D - The voltage of the measured cells or cell blocks did not exceed the upper limit charging voltage 
E - The voltage of the measured cells or cell blocks did exceed the upper limit charging voltage  
F - All function of battery system did operate as intended during the test. 
G - All function of battery system did not operate as intended during the test. 
H - Other (Please explain):           .         

 

8.2.2 TABLE: Overcharge control of voltage (battery system) P 

Sample No. 
OCV at start of 

test for Cell/Cell 
Blocks, (V dc) 

Maximum 
Charging 

Current, (A) 

Max. Charging 
Voltage, (V dc) 

Max. Voltage of 
Cell/Cell Blocks, 

(V dc) 
Results 

Cell 1~Cell 8 2.924 to 2.937 Controlled by 
DC/DC unit 

Controlled by 
DC/DC unit 

3.901 A, D, F 

 

Charge Voltage Applied Battery System: 1) 

Whole Part 

950 V dc applied to 
input/output of Energy 

Storage Module. 

N/A 

Supplementary information: 

1. The exceeded voltage can be applied to only a part of the system such as the cell(s) in the battery 
system per Figure 6 of IEC 62619, if it is difficult to do it in using the whole battery system. 

2. The cell model in the test is CB310. 

Results:  
A - No Fire or Explosion  
B – Fire 
C - Explosion 
D - The voltage of the measured cells or cell blocks did not exceed the upper limit charging voltage 
E - The voltage of the measured cells or cell blocks did exceed the upper limit charging voltage  
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F - All function of battery system did operate as intended during the test. 
G - All function of battery system did not operate as intended during the test. 
H - Other (Please explain):           .         

 

8.2.2 TABLE: Overcharge control of voltage (battery system) P 

Sample No. 
OCV at start of 

test for Cell/Cell 
Blocks, (V dc) 

Maximum 
Charging 

Current, (A) 

Max. Charging 
Voltage, (V dc) 

Max. Voltage of 
Cell/Cell Blocks, 

(V dc) 
Results 

Cell 1~Cell 8 2.936 to 2.942 Controlled by 
DC/DC unit 

Controlled by 
DC/DC unit 

3.901 A, D, F 

 

Charge Voltage Applied Battery System: 1) 

Whole Part 

950 V dc applied to 
input/output of Energy 

Storage Module. 

N/A 

Supplementary information: 

1. The exceeded voltage can be applied to only a part of the system such as the cell(s) in the battery 
system per Figure 6 of IEC 62619, if it is difficult to do it in using the whole battery system. 

2. Alternative IGBT and MOS. 
Results:  
A - No Fire or Explosion  
B – Fire 
C - Explosion 
D - The voltage of the measured cells or cell blocks did not exceed the upper limit charging voltage 
E - The voltage of the measured cells or cell blocks did exceed the upper limit charging voltage  
F - All function of battery system did operate as intended during the test. 
G - All function of battery system did not operate as intended during the test. 
H - Other (Please explain):           .         

 

8.2.3 TABLE: Overcharge control of current (battery system) N/A 

Sample No. OCV at start of 
test, (V dc) 

Max. Charging 
Current, (A) 

Max. Charging 
Voltage, (V dc) 

Results 

-- -- -- -- -- 

Supplementary information: 

Results: 
A – No fire or Explosion 
B – Fire 
C – Explosion  
D - Overcurrent sensing function of BMU did operate and then charging stopped 
E - Overcurrent sensing function of BMU did not operate and then charging stopped 
F - All function of battery system did operate as intended during the test. 
G - All function of battery system did not operate as intended during the test. 

H - Other (Please explain):        .      
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8.2.4 TABLE: Overheating control (battery system) P 

Model No. OCV at start(SOC 50%) of 
test, V dc 

Maximum Charging 
Current, A 

Maximum Charging 
Voltage, V dc 

B1 26.4 Controlled by DC/DC unit Controlled by DC/DC unit 

Maximum Specified Temperature of Battery 

System, C 

Maximum Measured 
Cell Case Temperature, 

C 

Results 

55 65 A, D, F 

Supplementary information: The cell model in the test is LF280K. 

Results: 
A – No fire or Explosion 
B – Fire 
C – Explosion 
D - Temperature sensing function of BMU did operate and then charging stopped 
E - Temperature sensing function of BMU did not operate and then charging stopped 
F - All function of battery system did operate as intended during the test. 
G - All function of battery system did not operate as intended during the test. 
H - Other (Please explain):         

 

8.2.4 TABLE: Overheating control (battery system) P 

Model No. OCV at start(SOC 50%) of 
test, V dc 

Maximum Charging 
Current, A 

Maximum Charging 
Voltage, V dc 

A003764931-001 26.46 Controlled by DC/DC unit Controlled by DC/DC unit 

Maximum Specified Temperature of Battery 

System, C 

Maximum Measured 
Cell Case Temperature, 

C 

Results 

55 57 A, D, F 

Supplementary information: The cell model in the test is SBP-01-2800. 

Results: 
A – No fire or Explosion 
B – Fire 
C – Explosion 
D - Temperature sensing function of BMU did operate and then charging stopped 
E - Temperature sensing function of BMU did not operate and then charging stopped 
F - All function of battery system did operate as intended during the test. 
G - All function of battery system did not operate as intended during the test. 
H - Other (Please explain):         

 

8.2.4 TABLE: Overheating control (battery system) P 

Model No. OCV at start(SOC 50%) of 
test, V dc 

Maximum Charging 
Current, A 

Maximum Charging 
Voltage, V dc 

A003920598-001 26.7 Controlled by DC/DC unit Controlled by DC/DC unit 

Maximum Specified Temperature of Battery 

System, C 

Maximum Measured 
Cell Case Temperature, 

C 

Results 
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65 63.1 A, D, F 

Supplementary information: The cell model in the test is CB310. 

Results: 
A – No fire or Explosion 
B – Fire 
C – Explosion 
D - Temperature sensing function of BMU did operate and then charging stopped 
E - Temperature sensing function of BMU did not operate and then charging stopped 
F - All function of battery system did operate as intended during the test. 
G - All function of battery system did not operate as intended during the test. 
H - Other (Please explain):         

 
- End of test report - 
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Figure 1 Overview of Energy Storage Module 

 
Figure 2 Overview of Energy Storage Module 
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Figure 3 Overview of Energy Storage Module 

 
Figure 4 Overview of Energy Storage Module 
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Figure 5 Bottom seat 

 
Figure 6 Open Energy Storage Module 
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Figure 7 Internal of Energy Storage Module 

 
Figure 8 Internal of Energy Storage Module 
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Figure 9 Energy Storage Module (Explosion diagram) 

 
Figure 10 Internal PCB of Energy Storage Module 
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Figure 11 PCB of Energy Storage Module 

 
Figure 12 PCB of Energy Storage Module 
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