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Introduction TÜV Rheinland
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Offering tailor-made solutions for manufacturers, EPCs and investors along the value chain globally.

More than 35 years of experience in PV.

More than 500 locations in 59countries worldwide. 

Power plant inspections since 1990.

8,000 m2 of lab testing areas 

250+ PV experts worldwide.



Introduction Speaker

▪ Business Field Manager PV Modules and

Solarthermal 

▪ Dipl.-Ing. Electrical Engeneering

▪ Expertise in PV Module quality assurance 

and risk minimization, standardization and 

certification

▪ Focus on electrical safety of PV Modules

▪ Working for TÜV Rheinland since 2007
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Lukas Jakisch
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Why Quality Controlled PV by TÜV Rheinland
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Market needs

▪ Manufacturers wish to differentiate their products

▪ Investors / Insurers wish to evaluate their investments

▪ Appropriate testing scheme to assess long-term PV-module reliability

What is TÜV Rheinland going to do?

▪ Extended stress testing following IEC TS 63209-1 to ensure that quality surpasses standard type 

approval and safety qualification 

▪ Verifying manufacturers’ regular quality and surveillance measures at the production sites

▪ Confirming manufacturers’ material and supplier-monitoring programs for all critical materials, 

including supplier change control 

Targets and Benefits

▪ Risk mitigation: reveal deficiencies and detection of possible field failures with testing

▪ Higher quality: confidence in consistency or quality control of production with regular monitoring

The keyword “Quality Controlled PV” confirms the certified

PV modules has passed extended stress testing and

undergo a regular quality surveillance monitoring.
0

QC PV, as independent testing and certification program from TÜV Rheinland, is the most progressive 

program on the market to continuously monitor on product quality and durability in mass production!



Why Quality Controlled PV by TÜV Rheinland

▪ Approval and certification acc. to (inter-)national standards is the minimum criteria of type approval and 

safety for market access; Testing acc. to standards identifies failures of the early years life cycle only!

▪ Fulfilling standards for type approval and safety by certification is no evidence for a 10 year product- or 25 

year performance guarantee!

▪ Confidence in reliability of PV Modules leads to risk minimization of mid-term- and end of lifetime failures

▪ Regular surveillance of production site is crucial in order to quality stability
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Type approval acc. to standards

Failure Systematics in PV



Production

Why Quality Controlled PV by TÜV Rheinland

Factors of influence

10-Dec-20 Beyond Standard Test Conditions: Quality Controlled PV9

Quality 
Controlled 

PV

Module 
reliablity

Electrical

Stability 

Mechanical 
strength

Controlled
supplier

Quality

assurance

Surveillance
monitoring

Polymeres

PV module processing

PV module characteristics

Temp

Wind / H
UV



Overview Webinar

10-Dec-2010

Chapter Subject Page

Introduction TÜV Rheinland & Speaker1

Why Quality Controlled PV by TÜV Rheinland2

What is in 2 PfG 2715/11.19 - Quality Controlled PV3

Confirmation of Acceptance4

Summary5

Beyond Standard Test Conditions: Quality Controlled PV



What is in 2 PfG 2715/11.19 - Quality Controlled PV

Dec-20

Beyond Standard Test Conditions: Quality Controlled PV

Part 1 - Extended 
Stress Testing

▪ Defined module types 

including design definition 

tested

▪ Test sequences following 

IEC TS 63209 – 1

▪ Additional test approvals 

defined e.g. LeTID

▪ Modification to design 

characteristics will be 

approved acc. to retesting 

guideline within 2PfG2715 

▪ High confidence in

▪ Reliability

▪ Long life time cycle

Part 2 - Regular 
Surveillance 
Monitoring

▪ Monthly Quality Testing 

Program

▪ During Production Testing

▪ Randomly sample picking

▪ Continuously monitoring of 

PV Module product during 

mass production

▪ Each testing program on PV 

module level

▪ High confidence in

▪ Quality stability and 

surveillance 

production site 

related

Part 3 - Supplier 
and Materials 

Monitoring 

▪ Master-list of critical core 

suppliers and materials

▪ Randomly sample picking for 

polymeric footprint

▪ Review of supplier evaluation 

and audits

▪ High confidence in

▪ Controlled supplier

▪ Reliability of 

material properties

Confirmation of 
Acceptance

▪ Confirmation of final 

acceptance acc. to 2Pfg 

2715 by TÜV Rheinland

▪ Issue of certificate

▪ Module type and production 

site related



What is in 2 PfG 2715/11.19 - Quality Controlled PV
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Part 1 - Extended Stress Test

▪ Test procedure based on draft status of IEC TS 

63209-1 Extended-stress testing of 

photovoltaic modules for risk analysis

▪ Eleven samples are necessary as the minimum

requirements for testing; it is allowed to provide

more samples to increase confidence in test

results

▪ LeTID: following 2 PfG 2689/04.19

▪ 2 x (ISC-IMPP) / 75 °C / 300 hours (max.)

▪ PID: following method 1-B or 1-C of 2 PfG

2387/01.18

▪ 85 °C/ 85% RH/ 96 hours (chamber)

▪ 25 °C/ < 60% RH/ 168 hours (dry/Al-foil)

▪ SML: 2400 Pa for tensile and pressure

regardless of the designed load specified

▪ DML: following IEC 62782 (1 000 Pa x 1 000

times)



What is in 2 PfG 2715/11.19 - Quality Controlled PV
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Part 1 - Extended Stress Test

Pass criteria

▪ No requirement on performance for Seq. 1a and

1b

▪ Less than 5% after DH 2 000

▪ Less than 5% after TC 400; 10% after TC 600

▪ Less than 5% after LeTID and PID

▪ Less than 5% after DML; 10% after HF 10 (Seq. 6)

▪ VI, Iso, WL following IEC 61215-2



What is in 2 PfG 2715/11.19 - Quality Controlled PV
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Part 2 - Regular Surveillance Monitoring - Monthly Quality Testing Program

▪ Monthly sample picking at each production site from out 

of Quality Controlled PV certified module types 

▪ The lot size of sample selection = No. of required test 

samples x factor 10 (minimum)

▪ Random selection of required test samples from this lot 

by TÜV Rheinland staff

▪ Selection of each Quality Controlled PV certified 

module type minimum every three years

▪ Maximum power output drop less than 5% after testing

▪ VI, Iso, WL following IEC 61215-2

▪ Monthly monitoring and review of test protocols by TÜV 

Rheinland

Pass criteria



What is in 2 PfG 2715/11.19 - Quality Controlled PV
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Part 2 - Regular Surveillance Monitoring - During Production Testing

▪ Daily/weekly sample picking at each production site out of Quality Controlled PV certified module types 

▪ Requirements acc. to IEC 61215-2 and IEC 61730-2 after testing

▪ Selection of each Quality Controlled PV certified module type minimum every three years

▪ Monthly monitoring and review of test protocols by TÜV Rheinland staff



What is in 2 PfG 2715/11.19 - Quality Controlled PV
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Master List of Suppliers

▪ Definition of a master list of suppliers including supplier evaluation (material 

risk assessment)

▪ Confirmation letters of all CORE materials from suppliers are required

Polymeric Footprint

▪ Material analysis or identification measures, e.g. GC MS (Gas chromatography with mass spectrometry) / DSC (differential 

scanning calorimetry) or other microsection analysis methods

▪ ONE test sample from a minimum of TWO suppliers per month

Regular Supplier Audit

▪ minimum ONE supplier audit per year for core materials

▪ supplier to be audited shall be changed every year

Core materials are rated as critical or major 

according to the material risk assessment

Part 3 - Suppliers and Materials Monitoring
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Confirmation of Acceptance

Requirements for Certification
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▪ Test samples meet all criteria of each individual test in Part 1, 2,

and 3

▪ A CDF (Constructional Data Form) is necessary for verification

▪ Requirements for Monitoring, Review of test protocols and

Assessments satisfied

▪ IEC 61730 TÜV Rheinland safety certification covering yearly

factory inspection

In case of failures

▪ A failure analysis report and a corrective action plan are

required

▪ repetition of test sequence with minimum 2 samples per

sequence

▪ Both sample shall pass the retest

Quality Controlled PV 

2 PfG 2715/11.19

Quality Control System for 

Crystalline Silicon Photovoltaic 

(PV) Module Manufacturing



Confirmation of Acceptance
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TÜV Rheinland Test Mark and Keyword! Hanwha Q Cells First Mover – certificate! 

▪ ID is related to individual module type (e.g. Q.PEAK DUO BLK ML-G9+) on www.certipedia.com

▪ Keyword note can be consulted on Certipedia:

http://www.certipedia.com/
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Summary
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Quality Controlled PV - 2 PfG 2715/11.19

▪ Quality Controlled PV standard for c-Si Photovoltaic Module Manufacturer is a high-level USP on their Quality Control System

▪ High manufacturer’s efforts in implementing QC PV leads to increased confidence in reliability and risk minimization of PV Modules

▪ Driven by the market to differentiate their products for manufacturers and to evaluate their investments for investors, this test 

specification was developed based on IEC TS 63209-1 focused for reliability testing beyond IEC 61215 and IEC 61730

▪ Quality stability is crucially given by regular surveillance monitoring of the production site in this program

▪ 2 PfG 2715 need to be performed through three levels Part1, 2 & 3 traceable per module type & design

▪ Quality Controlled PV is market recognized already – see CEC Australia:



Certipedia PV

TUV Rheinland Energy & 

Industry

www.tuv.com/solar

@tuvcom_solar

Follow us

Email: solarenergy@de.tuv.com

Tel.: +49 221 806 5222
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LEGAL DISCLAIMER

This document remains the property of TÜV Rheinland. It is supplied in confidence solely for information purposes for the recipient. Neither this 

document nor any information or data contained therein may be used for any other purposes, or duplicated or disclosed in whole or in part, to any 

third party, without the prior written authorization by TÜV Rheinland. This document is not complete without a verbal explanation (presentation) 

of the content. 

TÜV Rheinland AG

No matter where you are,

we are at your side.

Your TÜV Rheinland Solar team


