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Inspection of photovoltaic (PV) module manufacturing site 
 

☒  Initial inspection 

 

☐  Follow-up inspection 

 

Date and time of inspection: 
from: 11/05/2023 until: 11/05/2023 

 9:00 a.m.  17:30 p.m. 

 
Participants of the opening meeting: 

Name Company Position 

Hui Chen 

Sany Silicon Energy (Zhuzhou) 
Co., Ltd. 

Technical Dept., Manager 

Jingyuan Liu Technical Dept., Supervisor  

Wen Tang Quality Dept., Manager  

Qinxiao Yan Equipment Dept., Supervisor 

Anderson Ruan 
TÜV Rheinland (Shanghai) Co., 
Ltd. 

Assistant Project Manager, in-
spector 

 
Participants of the closing meeting: 

Name Company Position 

Hui Chen 

Sany Silicon Energy (Zhuzhou) 
Co., Ltd. 

Technical Dept., Manager 

Jingyuan Liu Technical Dept., Supervisor  

Wen Tang Quality Dept., Manager  

Qinxiao Yan Equipment Dept., Supervisor 

Anderson Ruan 
TÜV Rheinland (Shanghai) Co., 
Ltd. 

Assistant Project Manager, in-
spector 

 
Company details: 

Name/Description: Sany Silicon Energy (Zhuzhou) Co., Ltd. 
Street: 
 

Room 518-50, Building 1, Longxin International, No.255, Tongxia Road, 
Tongtangwan Street, Shifeng District 

Postcode/City: Zhuzhou City, Hunan Province / 412005 
Country: P. R. China 
Phone: 0731-8403 1888 
E-mail: Yfmail@sany.com.cn  
Web address: www.sany.com 
 
Contact details Quality manager: 

Name: Wen Tang 
Department: Quality Department 
Phone: 13775363566 
E-mail: Tangw60@sany.com.cn 
 
Contact details Inspector: 

Name: Anderson Ruan 
Department: TÜV Rheinland (Shanghai) Co., Ltd. 
Phone: +86 21 6108 1524 
E-mail: Anderson.Ruan@tuv.com 
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Production at several sites: 
 
☐  Yes       ☒  No 
 
Address of the inspected site: 

Name/Description: Sany Silicon Energy (Zhuzhou) Co., Ltd. 
Street: Sany Energy Equipment Industrial Park, No.320 Qingshui Road, Shifeng District  
Postcode/City: Zhuzhou City, Hunan Province / 412005 
Country: P.R. China 
Type of production: Crystalline silicon PV module production 
 
Additional manufacturing sites: 

N/A 
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1 Ambit of the inspection  

All (to be) certified module type families the inspection refers to at the site inspected shall be listed.  

Pre-qualification as below model types: 
For single-glass module: 
 
Max. System Voltage: up to 1500 VDC (Voc at STC): 
With ½ cut of mono c-Si cell: 
SYMN156TSxxx (xxx=610-630, in steps of 5, 156 cells) 
SYMN144TSxxx (xxx=560-585, in steps of 5, 144 cells) 
SYMN120TSxxx (xxx=460-480, in steps of 5, 120 cells) 
SYMN108TSxxx (xxx=420-440, in steps of 5, 108 cells) 
 
xxx represents output power in Wp 
 
For double-glass module: 
 
Max. System Voltage: up to 1500 VDC (Voc at STC): 
With ½ cut of mono c-Si cell: 
SYMN156TBDxxx (xxx=605-625, in steps of 5, 156 cells) 
SYMN144TBDxxx (xxx=555-580, in steps of 5, 144 cells) 
SYMN120TBDxxx (xxx=455-475, in steps of 5, 120 cells) 
SYMN108TBDxxx (xxx=415-435, in steps of 5, 108 cells) 
 
xxx represents output power in Wp 
 

Co licences: N/A 

Company name Licence no. 
Main licence no.  
(as reference) 

Production since  
last inspection [MWP] 

N/A N/A N/A N/A 

2 Inspected facility areas 

☒ Production line, production of PV module type … 

☒ Completely running 

☐ Partly running 

☐ Not running 

☒ Warehouse 

☒ Quality / research lab 

☐ Other 

3 Production in the considered period 

Number of production lines:  
Number of shifts: 
Number of production staff per shift:  

1 
2 (12 h/day, 7 days/week) 
50 

Production times 
☒ All year 

☐ Seasonal: from … to … 

Holiday shut down 
☐ No 

☒ Yes, e.g. Spring festival, national holidays… 

Production capacity: 500 MWP per year 

Serial number: from - until 2305010101569 
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Period: from - until 11/05/2023 

Explanation for serial number coding: 

1 2 3 4 5 6 8 9 10 11 12 13 14 

Year Month Workshop No. Order No. Serial number 

 
 

Example for traceability supplied by a bill of materials for one module: 

Serial number: 2305010101569 
Bill of materials and process data (can be supplied by corresponding documents in the annex 
Refer to annex 1.5 for process details. 
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4 Components and materials for the production 

The certification according to IEC 61215 determines the usable materials for the production. Modules, that 
are based on the same materials, components and processing and that only differ in size and electrical out-
put power, form a so-called product family or type family.  
The larger the diversity of products from a manufacturer, the more materials and material combinations must 
be tested / certified. All changes in the module design and used materials must be declared to TÜV Rhein-
land. Depending on the type of change an extension of the IEC certification to the new module type may 
require the repetition of certain tests. 
In this section the conformity of the current module production with the certified materials and material com-
binations will be verified by means of random sampling of delivery notes or invoices during the past period 
and by inspection of current inventory. 
In the following each module component is represented by one item. If different type specifications or materi-
als are used add sub-items. 

4.1 Solar cell 

Type/Specification Manufacturer 

Type designation: SYCN182T16 

Technology (mono/poly Si, etc.): 16BB,bifacial mono  

Dimensions mm x mm: 182mmx91mm±0.5mm 

Thickness µm  tolerance: 155±20μm 

Name and location of manufacturer:  

Sany Silicon Energy (Zhuzhou) Co., Ltd. 

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 

 

4.2 Front cover 

Type/Specification Manufacturer 

Type designation: Tempered glass / Coated glass  

Material (glass, etc.): Glass  

Thickness mm: 3.2mm 

Kind of surface treatment: External AR Coating  

Tempering method (if tempered glass): Tempered 

Name and location of manufacturer:  

Hunan Kibing Solar Technology Co., Ltd. 

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 

4.3 Backside cover 

Type/Specification Manufacturer 



Inspection report no.: CN23RWL8 001 

Inspector: Anderson Ruan 

 

FI report CN23RWL8 001_Sanyi_2023.docx  Page 8 / 39 

Type designation: FFC-JW3010 (Plus) 

Thickness mm: Thickness = 310μm (-10 μm~15μm) 

If non-glass: 

Backsheet structure (layers): 

Fluorine resin /PET/ Fluorine resin 

Max. system voltage [V]: 1500V 

Name and location of manufacturer:  

Jolywood (Suzhou) Sunwatt Co., Ltd  

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection  

Supplementary information: N/A 

4.4 Interconnection circuit 

4.4.1 Cell connector 

Type/Specification Manufacturer 

Article/specification no.: 

Thickness mm  tolerance:  Φ0.26mm 

Width mm  tolerance: Φ0.26mm 

Composition of alloy: Sn60%Pb40% 

Name and location of manufacturer:  

Suzhou Yourbest New-type Materials Co., Ltd. 

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection  

Supplementary information: N/A 

4.4.2 String connector 

Type/Specification Manufacturer 

Article/specification no.: 

Thickness mm  tolerance: 0.4mm,  

Width mm  tolerance: 6.0mm, 4.0mm 

Composition of alloy: Sn60%Pb40% 

Name and location of manufacturer:  

Suzhou Yourbest New-type Materials Co., Ltd. 

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection  

Supplementary information: N/A 

4.4.3 Soldering material 

Type/Specification Manufacturer 
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Soldering of busbars:  

 

Fluxing agent/paste: SF180 

Name and location of manufacturer:  

Asahi Solder Technology (Wuxi) Co., Ltd. 

Name and location of supplier (if applicable): N/A 

Connection of junction box terminals:  

 

Soldering tin:  

Fluxing agent/paste:  

Name and location of manufacturer:  

Name and location of supplier (if applicable):  

Flux: 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection  

Tin: 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection  

Supplementary information: N/A 

4.4.4 Cell fixing tape 

Type/Specification Manufacturer 

Type designation:  

Dimensions mm:  

 

Name and location of manufacturer:  

Name and location of supplier (if applicable):  

☐ Validated by up-to-date invoice/delivery note 

☒ Not purchased since last inspection 

Supplementary information: N/A 
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4.5 Electrical connection 

4.5.1 Junction box, bypass diode, cable, connector 

Junction box type/Specification Manufacturer 

Type designation: 3Qxy 

Nominal current A: 25A 

Nominal voltage V: 1500V 

Max. temperature rating °C: 110℃ 

Certificate no.: R 50510013 

Name and location of manufacturer:  

QC Solar (Suzhou) Corporation  

Name and location of supplier (if applicable): N/A 

Bypass diode type/Specification Manufacturer 

Type designation: QCM2545 

Type (pn/Schottky): Schottky 

 

Name and location of manufacturer:  

QC Solar (Suzhou) Corporation  

Name and location of supplier (if applicable): N/A 

Cable type/Specification Manufacturer 

Type designation: H1Z2Z2-K 1x4.0mm ² 

Cross section mm²: 1x4.0mm ² 

Max. nominal current A:  

Max. operating voltage V: 1500V 

Max. temperature rating °C: 120℃ 

Certificate no.: R 50447239 

Name and location of manufacturer:  

QC Solar (Suzhou) Corporation  

Name and location of supplier (if applicable): N/A 

Connector type/Specification Manufacturer 

Type designation: QC4.10-cds 

Max. nominal current A: 41A 

Max. operating voltage V: 1500V 

Max. temperature rating °C: 100℃ 

Certificate no.: R 50353779 

Name and location of manufacturer:  

QC Solar (Suzhou) Corporation  

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 
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4.5.2 Junction box adhesive 

Type/Specification Manufacturer 

Type designation: HT906Z  Name and location of manufacturer:  

Shanghai Huitian New Material Co., Ltd. 

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 

4.5.3 Potting material of junction box 

Type/Specification Manufacturer 

Type designation: 5299W-S  Name and location of manufacturer:  

Shanghai Huitian New Material Co., Ltd. 

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 

4.6 Cell encapsulation 

Type/Specification Manufacturer 

Frontside of cells  

Type designation: TF4 

Thickness [mm]: 0.5±0.05mm 

Name and location of manufacturer:  

HANGZHOU FIRST APPLIED MATERIAL CO.,LTD  

Name and location of supplier (if applicable): N/A 

Backside of cells 

Type designation: F806W 

Thickness [mm]: 0.5±0.05mm  

Colour:  

Name and location of manufacturer:  

HANGZHOU FIRST APPLIED MATERIAL CO.,LTD  

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 
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4.7 Frame and frame adhesive 

4.7.1 Frame 

Type/Specification/Drawing no. Manufacturer 

Material / hardness (T5, T6 etc.): 6005-T6 

Coating (type & thickness): Nodized Aluminium Alloy 
/ 30mm 

Drawing no.:  

Assembly components (screws, rivets, etc.):  

Name and location of manufacturer:  

CHANGSHU DONGNENG SOLAR TECHNOLOGY 
CO.,LTD  

Name and location of supplier (if applicable):  N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 

4.7.2 Frame adhesive (tape/silicone) 

Type/Specification Manufacturer 

Type designation: HT906Z 

Thickness: 

Name and location of manufacturer:  

Shanghai Huitian New Material Co., Ltd. 

Name and location of supplier (if applicable): N/A 

☒ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 

4.8 Mounting and attachment parts 

Type/Specification Manufacturer 

N/A  Name and location of manufacturer: N/A 

Name and location of supplier (if applicable): N/A 

☐ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 
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4.9 Markings 

To ensure compatibility with all Canadian jurisdictions, products meeting CAN/CSA-C22.2 No. 61730-1/-2 

requirements shall be bilingual – English and French. 

Type/Specification Manufacturer 

Type label:  Name and location of manufacturer: 

Name and location of supplier (if applicable):  

Barcode or serial number label:  Name and location of manufacturer: 

Name and location of supplier (if applicable):  

☐ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 

4.10 Other components 

Type/Specification Manufacturer 

N/A Name and location of manufacturer: N/A 

Name and location of supplier (if applicable): N/A 

☐ Validated by up-to-date invoice/delivery note 

☐ Not purchased since last inspection 

Supplementary information: N/A 
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5 Production process 

The certification according to IEC 61215 also determines the sequence of the production process as well as 
the main process machines and parameters. 

5.1 Incoming inspections and preparation of materials 

Description of methods, sample size, recording, demands for suppliers, etc.: 

Incoming inspection specification SYGN-QP07-2022-V1.0 defines methods, sample size and demands for 
different kinds of materials. 

Glass is pre-washed by supplier and cleaned with cloth before lay-up. 

Foils (EVA and backsheet) are cut by machine in a separated room with controlled and monitored environ-
mental conditions (to be used off within 4 hours). Also insulation patches for the overlapping string connect-
ors are prepared there. 

Solar cells are sorted by color and module type. 

Is there a procedure covering the way to handle non-conforming components and materials? 

☒ Yes ☐ No ☐ Not applicable 

Are materials adequately prepared for production and stored? 

☒ Yes ☐ No ☐ Not applicable 

5.2 Lay-up of glass 

 ☐ Manually  ☐ Semi-automatically  ☒ Automatically 

 

Description of single process steps 

The device automatically lay up the glass to specific area. 

Quality controls: N/A 

5.3 Solar cell cutting 

 ☐ Manually  ☐ Semi-automatically  ☒ Automatically 

 

Type, make and quantity of equipment:  
050ES (3 sets for workshop 1), ATWAutomation 
Equipment Co., Ltd. 

Cutting technology:  IR 

Process parameters:  
Power: 65%±10% 

Frequency: 100kHz±10kHz 

Quality controls:  
Cut depth is checked by microscope: 1pcs/shift 

Pass criteria: 60%±10% 

Remarks: N/A 

5.4 Solar cell tabbing and connection to strings 

 ☐ Manually  ☐ Semi-automatically  ☒ Automatically 

 

Type, make and quantity of equipment:  AM050ES, from Wuxi Autowell 

Number of soldering points:  16 lines 

Soldering technology (contact, IR, hot air, induction, la-
ser, etc.):  

IR 

Preheating temperature defined?  ☒ Yes ☐ No 
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Soldering temperatures defined? ☒ Yes ☐ No 

Min. distance between cells (incl. tolerances) [mm]:  2.0±0.5mm 

Quality controls:  

Temperature for soldering is checked weekly. 
Temperature of heating plate is checked monthly. 
Pull test is performed regularly. Visual inspection 
is performed after stringing. 

Remarks: N/A 

5.5 Interconnection of strings  

 ☐ Manually  ☐ Semi-automatically  ☐ Automatically 

 

Type, make and quantity of equipment:  ALU_-HDJ   

Soldering technology (contact, IR, hot air, induction, la-
ser, etc.):  

induction 

Soldering temperature defined? ☒ Yes ☐ No 

Min. distance between cells [mm]:  According to each production specification 

Min. distance between strings [mm]:  According to each production specification 

Min. distance between active parts and edge [mm]: According to each production specification 

Quality controls: 

Temperature for soldering is checked weekly. 
Temperature of heating plate is checked monthly. 
Pull test is performed regularly. Visual inspection 
is performed after stringing. 

Remarks:  

5.6 Compilation of material layers 

 ☐ Manually  ☐ Semi-automatically  ☒ Automatically 

 

Description of single process steps 

The cell strings are moved up to glass & EVA with automatic manipulator. 
The position of cell strings is adjusted automatically and the operators paste the barcode label manually. 
Soldering the string connector automatically with automatic soldering machine. 
Placement of the second layer of EVA and rear cover with automatic manipulator. 

100% EL image check and visual inspection are performed after this process. 

Quality controls: 100% VI and EL image. 

5.7 Lamination process 

Parameter/Specification Value/Remarks 

Type, make and quantity of equipment:  
JCCY2787E-DT-C  from Jingcheng (double 
chambers) 

Quantity of modules per lamination:  Depends on module size 

Chamber pressure [mbar] 
(evacuation/lamination/cooling phase):  

For the normal module with backsheet: 

The 1st phrase: -80 ~ -40Kpa/ -60 ~ -10Kpa/-60 ~ -
10Kpa 

The 2nd phrase: -80 ~ -40 /-60~-10/-60 ~-10 

For the double glasses module: 

The 1st phrase: -80 ~ -40Kpa/ -60~ -10Kpa/-60 ~ -
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10Kpa 

The 2nd phrase: -80 ~ -40 /-60~-10/-60 ~-10 

Lamination temperature [°C] 
(evacuation/lamination/cooling phase):  

For the normal module with backsheet: 

The 1st phrase:135 – 115 

The 2nd phrase:140 -146 

For the double glasses module: 

The 1st phrase:110 – 130 

The 2nd phrase:140 -146 

Lamination time min  
(evacuation/lamination/cooling phase):  

For the normal module with backsheet: 

The 1st phrase: 300-420/80-300; 

The 2nd phrase: 30-90/400-720 

For the double glasses module: 

The 1st phrase: 300-420/80-300; 

The 2nd phrase: 30-90/400-720 

Non-uniformity of temperature %:  ±2ºC  

Requirement for Gel content %:  75 - 90 

Process recording: Yes 

Quality controls:  
Temperature uniformity is checked on 9 points with 
multichannel thermometer month. Gel-content test 
and peel-off test is performed every shift.  

Remark: N/A 
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5.8 Electrical connection 

 ☐ Manually  ☒ Semi-automatically  ☐ Automatically 

 

Description of single process steps 

Silicon adhesive is applied to the profiles by machine. And the profiles are placed around the laminate and 

fixed with rivets by machine. Sharp edges are removed manually. 

Grounding hole and symbol is existent on frame. 

Amount of silicone defined and verified? ☒ Yes ☐ No 

Position of junction box application defined? ☒ Yes ☐ No 

Pressure defined? ☒ Yes ☐ No 

Bypass diode functionality test conducted? ☐ Yes ☐ No 

Junction box potted? ☒ Yes ☐ No 

Quality controls: soldering temperature 370 ± 20 °C, every 4 hours 

5.9 Framing 

 ☐ Manually  ☒ Semi-automatically  ☐ Automatically 

 

Description of single process steps 

Silicon adhesive is applied to the profiles by machine. And the profiles are placed around the laminate and 

fixed with rivets by machine. Sharp edges are removed manually. 

Grounding hole and symbol is existent on frame. 

Amount of silicone defined and verified? ☒ Yes ☐ No 

Position and/or pressure defined? ☒ Yes ☐ No 

Quality controls: Check the weight according to each production specification. 

5.10 Safety and functionality tests 

5.10.1 Hi-pot test 

Parameter/Specification Value/Remarks 

Type, make and quantity of equipment:  HI-POT from GaoRun 

Sample rate [%]:  100 

Test voltage V:  
3600 (applicable for module with maximum system 
voltage 1000V) 

Rising time for voltate s:  
4800 (applicable for module with maximum system 
voltage 1500V) 

Duration of tests s:  8/10（1000V/1500V）, with ramp speed < 500V/s 

Pass criteria: 2 

Remarks:  

Recommendation from TÜV Rheinland: VTEST = (1000 V + 2 x VSYS) x Y,  

where Y = 1 for a minimum test duration of 1 minute,  Y = 1.2 for a minimum test duration of 1 second. 

 

5.10.2 Insulation test 

Parameter/Specification Value/Remarks 
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Type, make and quantity of equipment:  HI-POT from GaoRun 

Sample rate [%]:  100 

Test voltage V:  

1000 (applicable for module with maximum system 
voltage 1000V) 

1500 (applicable for module with maximum system 
voltage 1500V) 

Duration of tests s:  2 

Min. insulation resistance M:  200 

Pass criteria:  > 40MΩ•m2 

Remarks: Recommendation from TÜV Rheinland: test performance acc. to IEC 61215 conditions. 

5.10.3 Continuity of equipotential bonding test 

Parameter/Specification Value/Remarks 

Type, make and quantity of equipment:  HI-POT from GaoRun 

Sample rate [%]:  100%  

Duration of tests s:  2 

Applied current [A]: 62.5 

Pass criteria:  < 100m 

Remarks: N/A 

5.10.4 Wet leakage test 

Parameter/Specification Value/Remarks 

Type, make and quantity of equipment:  YD9860D FROM GaoRun 

Sample rate [%]:  0.02 

Test voltage V:  1000 

Duration of tests s:  120 

Min. insulation resistance M:  40MΩ•m2 / module area 

Pass criteria:  > 40MΩ•m2 

Remarks: Recommendation from TÜV Rheinland: test performance acc. to IEC 61215 conditions. 

5.10.5 Bypass diode functionality test 

Parameter/Specification Value/Remarks 

Type, make and quantity of equipment:  N/A 

Sample rate [%]: N/A 

Applied method of IEC 61215-2:  ☐ A ☐ B ☐ Other 

Pass criteria:  N/A 

Remarks: N/A 

 

5.10.6 Functional check on test equipment 

Is a functional check of test equipment used for safety tests ☒ Yes ☐ No ☐ N/A 



Inspection report no.: CN23RWL8 001 

Inspector: Anderson Ruan 

 

FI report CN23RWL8 001_Sanyi_2023.docx  Page 19 / 39 

performed? 

Is there a procedure describing how the functional checks 
shall be conducted? 

☒ Yes, 

☐ automated 

☐ manual 
process  

☐ No ☐ N/A 

How is the proper function of the test equipment verified? 

☒ Simulated failure (dummy) 

☐ Test procedure according to the equip-
ment manual 
☐ Internal self-test; test program included in 
equipment certification 

☐ Internal self-test; verified by the inspector 

☐ Others (provide details):  
Is there evidence that the simulated failure (if applicable) rep-
resents the tripping limits as required? 

☒ Yes ☐ No ☐ N/A 

Is there evidence that this functional check is conducted 
properly, even if certified products were not in production? 

☒ Yes ☐ No ☐ N/A 

Is a functional check conducted in intervals which will allow 
previous production to be retested if incorrect functioning is 
detected before it leaves the factory? 

☒ Yes ☐ No ☐ N/A 

Is there a procedure requiring appropriate actions to be taken 
by the operator if a functional check is found to be unsatisfac-
tory? 

☒ Yes ☐ No ☐ N/A 

Is this procedure appropriate to ensure that improperly 
checked products are re-tested? 

☒ Yes ☐ No ☐ N/A 

Are corrective actions taken as well as results of test equip-
ment functional checks recorded? 

☒ Yes ☐ No ☐ N/A 

5.11 Control of output power 

Parameter/Specification Value/Remarks 

Type, make and quantity of equipment:  GIV-20A2616, from Gsolar Power Co., Ltd. 

Type of simulator (flash type (short/long-pulse; multi 
flash); continous):  

Single pulse 

Max. test area [m²]:   2.6mx1.6m 

Duration of measurement [ms]: 10ms 

Non-uniformity of irradiance [±% or class]:  A 

Spectral match [±% or class]:  A 

Temporal instability of irradiance [±% or class]:  A+ 

Detailed description of simulator classification           
acc. to IEC 60904-9: 

Class AAA+ 

Temperature sensors (PT100, IR, etc.):  IR 

Detailed description of applied temperature correc-
tion procedures (measurement temperature, max. 
correction interval, used correction parameters etc.) 
acc. to IEC 60891: 

Temperature coefficient are used and provided by 
internal production information booklet. Data from 3rd 
party test report. 

Detailed description of applied flasher calibration 
procedures (used reference modules (prima-
ry/secondary), verification and adjustment of flasher, 
reproducibility, etc.): 

- Primary reference modules were calibrated. 

- The secondary reference modules are reproduced 
by primary reference module every week.  

- The secondary reference module was used on site 
to calibrate the flasher at the beginning of every shift, 
monitor the secondary reference module every 2 
hours with 1st step of check is electrical parameters 
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are within the required region. 

- If the check record shows the electrical parameters 
exceed the required region, then follow the 2nd step 
to calibrate the flasher by secondary reference mod-
ule, and all the check and calibration records are kept 
on site. 

- Simulator classification is class AAA and calibration.  

- The electric load of simulator and IR temperature 
sensor are calibrated once a year. 

Light induced degradation considered? Yes 

Measurement uncertainty %:  N/A 

Detailed description of applied procedures for 
measurement uncertainty determination: 

N/A 

Labelled production tolerance %: ± 3% 

5.12 Final visual control 

Description of single process steps 
Front inspection: 
Check the frame, glass and internal module , such as bubbles for EVA, foreign body, and serious scratches, 
chipping, debris, dirt, and other defects for cells 
Back inspection: 
1. check the nameplate 
2. check the junction box, ensure that the box cover does not fall off, have no damage, no sealing, overflow,  
and no residual silicone; 
3. check the back sheet whether there is dirt, silica gel residue, EVA residue, pits, bumps, scratches and 
other defects; 
4. check the frame whether there are scratches, gouges, corner joint dislocation, burr, whether there is a 
mounting hole. 
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6 Quality assurance / control 

6.1 Quality management system 

Quality management system type: Under certification Certification body: N/A 

Certificate issue date: N/A Certificate expiry date: N/A 

Quality manual:  ☒ Yes ☐ No Number / last revision: 
SYGN-QM01-2023-
V2.0 

6.2 Premises and environmental conditions 

It must be assured that the environmental conditions in the production and storage rooms do not have a 
negative influence on the quality of the PV modules. The technical requirements for the production areas and 
the environment should be laid down in written form. 

6.2.1 Storage and handling of materials 

Regulation of storage processes, definition of storage periods and transportation guidelines, material han-
dling guidelines, packaging instructions: 
Storage conditions: 
☒ Defined temperature 

☒ Defined relative humidity 

6.2.2 Production areas 

Description of conditions, measures to maintain order and cleanliness: 

☒ Defined temperature 

☒ Defined relative humidity 
See below for details: 
The temperature and humidity were controlled by air-conditioning, 8-28ºC, 20~70%RH for production area. 
Safety shoes, helmets, gloves, face masks all available. 

6.2.3 Staff training 

Are work instructions available at the location where the processes take place? 

☐ No ☐ Parts of the line ☒ Total line 

Have a competence matrix and training records for all personnel been established? 

☒ Yes ☐ No 

Description: 

Initial trainings will be performed and recorded for everyone. 

A complete procedure of training for different processes is defined. Once a person is trained, he does not 
need to be retrained unless there is no changes within the process. 

Training record will be saved 5+ years after employee left company. 
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6.3 Handling of test and calibration equipment 

The production line has to be equipped with measuring and testing equipment that allows a satisfactory qual-
ity control. All equipment that is used for tests has to be calibrated / checked on regular basis.  

Is test and measuring equipment used calibrated (including reference equipment used for verification)? 

☒ Yes ☐ No 

Is the equipment provided with a label or similar indicating the next calibration due date? 

☒ Yes ☐ No 

Have methods and cycles for calibration including check-up and recording been set? 

☒ Yes ☐ No 

Was any test / measurement device identified during the audit which is not specified in the equipment list? 

☒ Yes ☐ No 

Do the calibration / verification records indicate that calibration is traceable to national / international stand-
ards of measurement? 

☒ Yes ☐ No 

 

6.4 Regular quality assurance tests 

Are regular offline test programs used to maintain the quality of the products? If so, which are these? 

Only periodical pull tests, gel content tests in internal lab. 
Climate chamber tests, hot spot, UV, Humid freeze, PID and mechanical load test  were perform at third-party 
testing lab. 

6.5 Documentation of process data 

For the processing, storing and back tracing of test and process data, these must be documented in an ade-
quate way. The recording of the data should allow a process monitoring which shows possible tendencies. 

Description of methods: 

All process data were completely recorded in process flow card. 

Are test records of routine tests maintained and satisfactory? 

☒ Yes ☐ No ☐ Not applicable 

6.6 Directing of faulty products 

The production process must dispose of regulations and methods which have to be applied, if the quality 
control shows a faulty product or a product is outside the production tolerances. How is the course of events 
determined, if a faulty product is found? 
All faulty products are classified to different classes, faulty products & materials can be reworked, repaired, 
scrapped or sent back to suppliers. 
 
Are repaired and reworked (corrected) items again subjected to appropriate tests / inspections in accordance 
with procedures? 

☒ Yes ☐ No ☐ Not applicable 
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6.7 Changes to certified products  

Is a reference about the certified version available? 

☒ Yes, 

  ☐ Set of drawings 

  ☒ Reference sample 

  ☐ Parts list 

  ☐ Photo documentation 

  ☐ Other 

☐ No ☐ N/A 

Is this reference under control of the licence hold-
er? 

☒ Yes ☐ No ☐ N/A 

Is any procedure ensuring that constructional 
changes of the certified product are made only 
after approval by the certification body? 

☒ Yes ☐ No ☐ N/A 

Have changes been made to the certified product 
since last inspection that needed to be informed to 
the certification body? 

☐ Yes ☐ No ☒ N/A 
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7 Requirements for MCS 010 certification 

☒  Applicable ☐  Not applicable 

7.1 General  

This section should be used to record evidence of compliance with MCS 010 Table 1 clause 6  
(ordering) and clause 7 (purchasing). 
 

Orders, contracts and tenders shall be reviewed to ensure that 

- the requirements are adequately defined for each product for quantity, packaging, deliver, etc., 
- the company has the resource and capability to meet the order/contract requirements. Where the 

time scales cannot be met, the company shall detail when the order/contract will be fulfilled.  

Records of this activity shall be maintained for all orders/contracts and tenders and presented for inspection.  
A process shall also exist for managing amendments to contracts / orders.  
Description of processes: 

The orders,contracts and tenders have been reviewed ,and it do contain quantity, specification, type, delivery 
date and so on,and those requirements are documented in SYGN-QP08-2022-V1.0 
A master list of suppliers shall be established to identify their address, location, contact details and the ser-
vice or products/materials supplied. The method of adding or removing suppliers and products/materials from 
the master list shall be established, e.g. previous dealings/past history, product approval.  

Description of processes: 

A master list of suppliers is available, which contains the address, location, contact details and the service or 
products/materials supplied of each supplier.  
Suppliers are audited on a regular basis as part of the annual review process. Supplier management are 
documented in SYGN-QP08-2022-V1.0 
Purchase orders for products shall clearly identify the part number, class, grade, size, finish, trade name and 
any other details quoting (where necessary), tolerances or relevant product standards.  

Description of processes: 

The order and contract do contain type,specification,size,quantity,delivery date and so on,and those 
requirements are documented in SYGN-QP08-2022-V1.0 
Contract related records must as a minimum contain details of the customer reference, dates, quantities and 
details of all products supplied. Does the company keep these records for a minimum of five years? 
Contract related records are kept meet the requirement. Procedure is established in document SYGN-QP02-
2022-V1.0 

7.2 Internal quality control  

Are regular internal review meetings taking place to review the status of the quality system? At what fre-
quency? 

The meeting within quality is performed every day. The internal meeting with quality function is performed 
weekly and monthly. 
The internal audit is performed once a year.  

Method used to control quality relevant documents (document number/data base/master list/revision num-
bers etc.); storage/backup of documentation (awareness of relevant international and national standards to 
be fulfilled): 

Document number and revision number are used to control the document. The procedure is established with 
QM document SYGN-QP01-2022-V1.0. The quality department is responsible for storage / backup of docu-
mentation. 
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7.3 Complaints 

The company shall manage complaints under controlled condition and shall keep a log/register of any com-
plaints received and the corrective and preventative actions taken to satisfy the complaint and where neces-
sary the complainant. Complaints must be dealt within a timely and effective manner. Are these requirements 
accounted for? 

☒ Yes ☐ No 

Are the received complaints reviewed on a regular basis regarding if they are related to single errors or sys-
tem errors? 

☒ Yes ☐ No 

Is the originator of the complaint informed about the handling and the result of the complaint? 

☒ Yes ☐ No 

Are corrective actions and decisions regarding customer complaints recorded? 

☒ Yes ☐ No 

Procedure is established in document, SYGN-QP24-2022-V1.0 for details. 
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Annex 1: List of surveyed documents 

(E.g., accreditations, certificates, declarations, licenses, data sheets, quality control verifica-
tions) 

No. Description 

1.1 Coding rule for serial number 

1.2 Organization Chart 

1.3 Workshop layout 

1.4 BOM for serial number 

1.5 Pull-off test record 

1.6 Uniformity measurement for lamination temperature 

1.7 Gel-context test record 

1.8 Example of I-V curve  
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Annex 1.1 Coding rule for serial number 
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Annex 1.2 Organization Chart 
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Annex 1.3 Workshop layout 
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Annex 1.4 BOM for serial number 
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Annex 1.5 Pull-off test record  
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Annex 1.6 Uniformity measurement for lamination temperature 
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Annex 1.7 Gel-context test record  
  

 
  



Inspection report no.: CN23RWL8 001 

Inspector: Anderson Ruan 

 

FI report CN23RWL8 001_Sanyi_2023.docx  Page 39 / 39 

Annex 1.8 Example of I-V curve 
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