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Note: 

(1) Each order is subject to acceptance of our General Terms and Conditions and the TÜV SÜD Testing, Certification, Validation and Verification Regulation, in 

the version valid at the time the contract is concluded. For full version of above both documents, please visit the link to view. 

(2) The results in this report are relevant only to the sample(s) tested.  

(3) The test report shall not be reproduced except in full without the written approval of the laboratory.  

(4) Disclaimer Measurement Uncertainty:  

Unless otherwise stated, the decision rule for conformity reporting is based on Binary Statement for Simple Acceptance Rule (w=0) stated in lLAC-G8:09/2019 or 

CNAS-GL015:2022.  

Regd. Office:  
TÜV SÜD SW Rail Transportation 
Technology (Jiangsu) Co., Ltd. 
Test location: Changzhou 

Phone: +86/0519-81239872 
Fax: +86/0519-81239872-123 
E-mail: czx.qm@tuvsud.com 
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Wuyinan Road, National High and New Technology & 
Industry Development Zone, Wujin, 213015 P.R. China 
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Applicant: 
 
Applicant Address: 

HD HYUNDAI ENERGY SOLUTIONS CO., LTD.  
 
477, Bundangsuseo-ro, Bundang-gu, Seongnam-sl, Gyeonggi-do, 13553, Rep. of 
Korea 

  
Sample Description: Dual glass module: 2.0mm tempered glass+0.5mm front EPE encapsulation 

+0.13mm TOPCon cell+0.55mm rear EVA encapsulation +2.0mm tempered glass 
Model type of finished 
product: 

HiS-TxxxAA (AA=NJ, NI, NF, NJ(BK), NI(BK), NF(BK))  

Manufacturer: HD HYUNDAI ENERGY SOLUTIONS CO., LTD. 

  
Receipt Date of Sample: Received on 2025-12-31 
Date of Testing: From 2025-12-31 to 2026-01-06 
  
Sample Submitted: The Sample(s) and Its (Their) Information(s) Was (Were) Submitted by Applicant 

and Identified. 
Test Result: Refer to Next Page.  

 
 
 
 
 
 
 
 
 
 

TÜV SÜD SW Rail Transportation Technology (Jiangsu) Co., Ltd. 
 
Prepared by: 
 

Approved by: 
 

  

________________ 
Kai Wang 

_________________ 
Wayne Wang 
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Description of the test subject 

Sample Description Picture of Sample 

001 

Dual glass module: 2.0mm tempered 
glass+0.5mm front EPE encapsulation 
+0.13mm TOPCon cell+0.55mm rear 
EVA encapsulation +2.0mm tempered 

glass 

 
 
 
 
 
 
Conclusion:                     
 

Test Items  Standard Conclusion 

1 Burning behaviour EN 13501-1:2018 B-s1,d0 
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Test Results 
 
EN 13501-1:2018 Fire classification of construction products and building elements- Part 1: Classification 
using data from reaction to fire tests 
 

1. EN 13823:2020+A1:2022 reaction to fire tests for building products – building products excluding 

floorings exposed to the thermal attack by a single burning item 

 

1.1 Sample details 

Sample size 
Long limb:1500mm×1000mm 

Short limb:1500mm×495mm 

Thickness About    4.9     mm 

 

Precondition 
Temperature (°C) Humidity (%) Duration (h) 

23±2 50±5 ≥48 

 

1.2 Results 

 1 2 3 Average  

FIGRA0.2MJ(W/s) 24.4 15.9 67.3 35.9 

FIGRA0.4MJ(W/s) 24.4 15.9 67.3 35.9 

LFS< edge of specimen 

(Yes/No) 
Yes Yes Yes -- 

THR600s(MJ) 2.5 2 7.5 4.0 

SMOGRA(m2/s2) 0 3.3 0 1.1 

TSP600S(m2) 23 32.7 31.9 29.2 

Flaming particles or 

droplets(Yes/No) 
No No No -- 

Observe -- 

Remark: 
FIGRA0.2MJ=maximum of the quotient of heat release rate from the specimen and the time of its occurrence using a 
THR-threshold of 0.2MJ 
FIGRA0.4MJ=maximum of the quotient of heat release rate from the specimen and the time of its occurrence using a 
THR threshold of 0.4MJ 
LFS=lateral flame spread on the long specimen wing 
THR600s=Total heat release from the specimen in the first 600s of exposure to the main burner flames 
SMOGRA=smoke growth rate. the maximum of the quotient of smoke production rate from the specimen and the 
time of its occurrence 
TSP600s=Total smoke production from the specimen in the first 600s of exposure the main burner flames  
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2. EN ISO 11925-2:2020 Reaction to fire tests- ignitability of building products subjected to direct 
impingement of flame- part2: single-flame source 
 

2.1 Sample details 

Sample size 250mm×90mm 

Thickness About     4.9      mm 

 

Precondition 
Temperature (°C) Humidity (%) Duration (h) 

23±2 50±5 ≥48 

 
2.2 Test results 
 

Face ignition 

Specimen 1 2 3 

Whether ignition occurs (Yes/No) No No No 

Whether the flame tip reaches 150mm above the 

flame application point (Yes/No) 
No No No 

The time of the flame tip reaches 150mm above the 

flame application point. 
-- -- -- 

Whether ignition of the filter paper occurs(Yes/No) No No No 

 

Edge ignition 

Specimen 1 2 3 

Whether ignition occurs (Yes/No) No No No 

Whether the flame tip reaches 150mm above the 

flame application point (Yes/No) 
No No No 

The time of the flame tip reaches 150mm above the 

flame application point. 
-- -- -- 

Whether ignition of the filter paper occurs(Yes/No) No No No 
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EN 13501-1:2018 table 1 - classification 

Classification  Test method Classification criteria 

B 

EN 13823 and 

FIGRA0.2MJ ≤120W/s; 

LFS< edge of specimen 

THR600s≤7.5 MJ 

EN ISO 11925-2 
Exposure = 30 s 

 Fs ≤150mm within 60s 

Additional 

classification 

Smoke 

s1 SMOGRA≤30m2/s2, TSP600s≤50m2 

s2 SMOGRA≤180m2/s2, TSP600s≤200m2 

s3 Not s1 or s2 

Flaming 

droplets/particles 

d0 No flaming droplets/particles in EN 13823 within 600s 

d1 
No flaming droplets/particles persisting longer than 10 s  

in EN 13823 within 600s 

d2 

Not d0 or d1 

Ignition of the paper in EN ISO 11925-2 results in a d2 

classification. 

 
Conclusion 

Test standard Record  Conclusion  

EN 13823 

FIGRA0.2MJ= 35.9 W/s 

LFS < Sample edge 

THR600s= 4.0 MJ 

SMOGRA= 1.1 m2/s2 

TSP600S= 29.2 m2 

No flaming droplets/particles in EN 13823 within 600s 

B-s1,d0 

EN ISO 11925-2 
FS≤150mm within 60s 

No ignition of the filter paper occurs. 

 

Statement：The test results relate to the behaviour of the test specimens of a product under the particular 

conditions of the test; they are not intended to the sole criterion for assessing the potential smoke and toxicity 
hazard of the product in use.  
 

-End of Report- 
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Technical Report No.: 704062541802-00 

Date: 2026-02-04 

 

Applicant: HD HYUNDAI ENERGY SOLUTIONS CO.,LTD. 
477,Bundangsuseo-ro, Bundang-gu, Seongnam-sl, Gyeonggi-do, 
13553, Rep. of Korea  
 

Manufacturer: HD HYUNDAI ENERGY SOLUTIONS CO.,LTD. 
477,Bundangsuseo-ro, Bundang-gu, Seongnam-sl, Gyeonggi-do, 
13553, Rep. of Korea  
  
 

Test object: Product: Photovoltaic modules  

Model: See clause 1.4 

 

 

Test specification: EN 13501-5:2016 

 

Purpose of examination: 

 

• Testing (visual / partial) for compliance with specified 
requirements to assess conformity with the essential safety and 
health requirements of the following European Directives: Low 
Voltage Directive 2014/35/EU relating to electrical equipment 
designed for use within certain voltage limits  

• Testing and evaluation (visual / partial) according to the test 
specification 

 

 

 

Test result: 

 

 

 

 

 

 

 

 

The test results show that the presented product is in compliance 
with the above listed test specifications. 

 

 

 

 

Any use for advertising purposes must be granted in writing. This technical report may only be quoted in full. This report is the 
result of a single examination of the object in question. It does not imply a general statement regarding the quality of products from 
regular production. For further details please see testing and certification regulation, chapter A-3.3. 
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1. Description of the test object 

1.1 Picture(s)  

      See appendix B 

1.2 Function  

       N/A 

       Manufacturer’s specification for intended use: 

       The PV modules for electricity generation systems with max. voltage of 1500 V DC  

       Manufacturer’s specification for predictive use: 

       N/A 

 

1.3 Consideration of the foreseeable use  

 Not applicable 

 Covered through the applied standard 

 Covered by the following comment* 

 Covered by attached risk analysis 
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1.4 Technical Data   

Product Dual glass module 

Type reference HiS-TxxxAA (AA=NJ, NI, NF, NJ(BK), NI(BK), NF(BK)) 

Sample Description 
Dual glass module ：2.0mm tempered glass + 0.5mm front EPE 

encapsulation + 0.13mm TOPCon cell + 0.55mm rear EVA 
encapsulation + 2.0mm tempered glass 

 
 

1.5 Test methods  

The test was conducted in accordance with EN 13501-5:2016 Fire classification of 
construction products and building elements – Part 5: Classification using data from fire 
exposure to roofs tests, and the test 1 have been included in CEN/TS 1187:2012 as following: 

---Test 1：with burning brands. 

 

2. Order 

2.1 Date of Purchase Order, Customer’s Reference  

       The order dated 2025-12-09 

2.2 Test Sample(s)  

• Reception date(s):  

2026-01-08 

• Location(s) of reception:  

KAS Quality Service (Guangzhou) Co., Ltd. 

Chenziwei, Xinsha Village Committee, Muzhou Town, Xinhui District, Jiangmen, 
Guangdong 529143, China 

• Condition of test sample(s):  

In good condition  

• Sample ID: 

S260108001-01~05 
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2.3 Date(s) of Testing 

2026-02-03 

2.4 Location(s) of Testing 

KAS Quality Service (Guangzhou) Co., Ltd. 

       Chenziwei, Xinsha Village Committee, Muzhou Town, Xinhui District, Jiangmen, 
Guangdong 529143, China 

 

2.5 Points of Non-Compliance or Exceptions of the Test Procedure 

• N/A 
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3. Test Results  

3.1 Test record 

 

Test conditions: Temperature: 21.5℃, Humidity: 50 % 

Test pitch: 15° 

Supporting deck: Steel deck 

Parameter 
Criteria 

Test results on specimen b Compliance 

(Y/N) 1 2 3 4 

Internal fire spread 
upwards 

< 0.700 m None None None None Y 

External fire spread 
upwards 

< 0.700 m None None None None Y 

Internal fire spread 
downwards 

< 0.600 m None None None None Y 

External fire spread 
downwards 

< 0.600 m None None None None Y 

Maximum burned length 
internal 

< 0.800 m None None None None Y 

Maximum burned length 
external 

< 0.800 m 0.050 0.020 0.045 0.050m Y 

Burning, droplets/debris 
falling from exposed side 

None None None None None Y 

Burning, glowing 
particles 

penetrating the roof 

None None None None None Y 

Single through opening < 25 mm2 None None None None Y 

Sum of all through 
openings 

< 4500 
mm2 

None None None None Y 

Lateral fire spread < edges a None None None None Y 

Internal glowing 
combustion 

None None None None None Y 

Radius of fire spread 
(horizontal roof) 

< 0.200 m None None None None Y 

a  Edges of the measuring zone 
b  Not for extended application 
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3.2 Classification 

The classification of the tested Dual glass module HiS-TxxxAA (AA=NJ, NI, NF, NJ(BK), 
NI(BK), NF(BK)) is as follows: 

Test 1 

BROOF(t1) 

Remark: The direct field of application of test results are given in Clause 6.5.2.5 of EN 13501-
5: 2016. 

 

3.3 Field of application  

This classification for the submitted samples, is valid for the following end use conditions:  

-- Construction application 

This classification for the submitted samples, is valid for the following product parameters: 

-- Range of pitches:         <20° 

-- Range of decks:              - Any profiled and non-perforated steel deck; 

- Any non-combustible continuous deck with a minimum thickness 
of 10 mm; 

 

-- Product composition: No variation allowed  

 

3.4 Limitation 

The results only relate to the behavior of the specimen of a product under the particular 
conditions of test; they are not intended to be the sole criteria for assessing the potential fire 
hazard of the product in use. 

 

 

3.5 Points of Non-Compliance according to the test specification 

• None  
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3.6 Factory surveillance cycle 

 

Your production facility is currently on a  

 Annual (12 month) 

 Bi-Annual (6 month) 

 Quarterly (3 month)  

      N/A 

  

3.7 Additional information for routine tests to be performed by the factory(ies)  

Example Routine tests for electrical appliances / equipment: N/A 

4     Remarks 

4.1  General 

N/A 

4.2 Documentation 

File  File name Date 

Test record  J260108001-1 2026/02/04 

 
 

5. Summary 

 

The classification of the tested Dual glass module HiS-TxxxAA (AA=NJ, NI, NF, NJ(BK), 
NI(BK), NF(BK)) is as follows: 

Test 1 Range of pitches Range of desks 

BROOF(t1) <20° 

- Any profiled and non-perforated steel deck; 

- Any non-combustible continuous deck with a minimum 
thickness of 10 mm; 

 

 

“The test specifications are met” 

 

 

TÜV SÜD Certification and Testing (China) Co., Ltd. Shanghai Branch 
 

Tested by:       Meng Tang                             Approved by:   Qiaoying Li 
                                                    

printed name, function & signature                                                  printed name, function & signature 
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Appendix A: classes criteria 

Class 
Test 
method 

Classification criteria 

CEN/TS 1187 
Test 1 

BRoof(t1) 

All of the following conditions shall be satisfied for any one test: 

— external and internal fire spread upwards < 0,700 m;  

— external and internal fire spread downwards < 0,600 m; 

— maximum burned length external and internal < 0,800 m; 

— no burning material (droplets or debris) falling from exposed side; 

— no burning/glowing particles penetrating the roof construction; 

— no single through opening > 25 mm2; 

— sum of all through openings < 4500 mm2; 

— lateral fire spread does not reach the edges of the measuring zone; 

— no internal glowing combustion; 

— maximum radius of fire spread on "horizontal' roofs, external and 
internal < 0,200 m. 

FRoof(t1) No performance determined. 

CEN/TS 1187 
Test 2 

BRoof(t2) 

For both test series at 2 m/s and 4 m/s wind speed: 

— mean damaged length of the roof covering and substrate ≤ 0,550 m; 

— max damaged length of the roof covering and substrate ≤ 0,800 m 

FRoof(t2) No performance determined. 

CEN/TS 1187 
Test 3 

BRoof(t3) TE≥ 30 min and Tp ≥ 30 min. 

CRoof(t3) TE≥ 10 min and Tp ≥ 15 min. 

DRoof(t3) Tp ≥ 5 min. 

FRoof(t3) No performance determined. 

CEN/TS 1187 
Test 4 

BRoof(t4) 

— No penetration of roof system within 1 h. 

— In preliminary test, after withdrawal of the test flame, specimens burn 
for < 5 min. 

— In preliminary test, flame spread < 0,38 m across region of burning. 

CRoof(t4) 

— No penetration of roof system within 30 min. 

— In preliminary test, after withdrawal of the test flame, specimens burn 
for < 5 min. 

— In preliminary test, flame spread < 0,38 m across region of burning. 

DRoof(t4) 

— Roof system is penetrated within 30 min but is not penetrated in the 
preliminary test. 

— In preliminary test, after withdrawal of the test flame, specimens burn 
for < 5 min. 

— In preliminary test, flame spread < 0,38 m across region of burning. 

ERoof(t4) 
— Roof system is penetrated within 30 min but is not penetrated in the 

preliminary test. 

— Flame spread is not controlled. 

FRoof(t4) No performance determined. 
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Appendix B test specimen photographs 
 

Sample 1 Before test 

  

Sample 1 After test 
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Sample 2 Before test 

  
Sample 2 After test 
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Sample 3 Before test 

  

Sample 3 After test 
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Sample 4 Before test 

  
Sample 4 After test 
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------------End of report ---------------- 
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