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Quality – Junction Box / TÜV
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Quality – Connectors / TÜV
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Source: SMA

PV system inverter meter grid

Internet Accessable
(VPN) Remote Control

Data evaluation programmes,
Automatic control algorithmes

Have your
own PV APP !

Scheme of Control System
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Many malfunctions 
can be detected with 
detailed plant 
monitoring units used 
by skilled operators . 

Plant monitoring on Inverter Level 
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Observations:

• Daily, weekly, monthly, 
yearly data.

Alarm control:

• Any damage or
manipulation will be
monitored. Irregular
operational mode or
failures will lead to
immediate alarm
messages. 

Direct Online Access to Operational Data
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Datalogger

Secure data transfer

Data base
Data 
processin
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Grid voltage
Module temperature
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Individual Installations to be benchmarked
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Annexes to PV Passport No. ______-______-______

  
 

PV Passport, version 10/2013 �± All rights reside with BSW-Solar/ZVEH �± see www.photovoltaik-anlagenpass.de 

PHOTOVOLTAIC SYSTEM  

Installed system capacity System operator / Contractor 

Nominal output of all modules   kWp   
(First and last name or name of company) 

  
Street, house number 

  
Postal code, city 

Alignment and roof pitch 

 Alignment Roof pitch 

   
Please circle the appropriate degree 

Location of system (if different from above) 

  
Building/property owner (first and last name or name of company) 

  
Street, house number 

  
Postal code, city 

Photo / description of system Commissioning, metering system 

(Type of building, sloped roof, flat roof, contiguous system or divided into 
sections�����U�R�R�I�W�R�S���L�Q�W�H�J�U�D�W�H�G�����«�� 

 

 

 

 

 

 

 

 

Date of commissioning:   

Feed-in / reference meter No.:   

Meter reading at handover   kWh 

PV measuring device, meter No.:   

Meter reading at handover   kWh 

Demand and yield forecasts 

Expected electricity yield: ______________ kWh/year 

Of which, expected direct consumption: _________ % 

�…  No forecasts have been made 

Feed-in management pursuant to EEG Storage system in place (see storage passport) 

�… Effective power reduction �… Remote control capability       �…  no                  �…  yes :________kWh 

PV PASSPORT ISSUING BODY 

This PV passport was issued by: 

  
Company 

  
Authorized person (first name, last name) 

  
Street, house number 

  
Postal code, city 

The signee confirms that all information contained in this PV 
Passport and in Annexes 1 �± 4 applies to the PV system that is 
described above and handed over to the buyer 1)2) 

  
Date, signature of system builder/system vendor 

www.photovoltaik-anlagenpass.de 

This seal confirms that the issuing company is registered 
with the BSW and ZVEH �³�3�9���4�X�D�O�L�W�\���*�U�R�X�S�´��
(Qualitätsgemeinschaft Photovoltaik); see Internet site for 
benefits and list of installers.  

        Company stamp 

 

1) The PV Passport is only complete with Annexes (1) to (4) 
2) While this PV Passport was compiled with greatest possible care, a guarantee for the attested characteristics cannot be given in terms of 
liability regardless of negligence. 

PV Passport 
Seal 

with 

Registration 
number 



 
Annexes to PV Passport No. ______-______-______

  
 

PV Passport, version 10/2013 �± All rights reside with BSW-Solar/ZVEH �± see www.photovoltaik-anlagenpass.de 

Annex 1: Components used   Page ____  of ____ of Annex 1 

Photovoltaic modules 

Number of module types used: ________  

If multiple module types:  

Module type No.  ________ (for multiple module types, please fill out a separate sheet for each type) 

General information (for details see attachment) 

 

Manufacturer (company name, headquarters) 

 

Module type (name) 

PV module capacity: _____________________ Wp �… CE compliance is fulfilled. 

Photovoltaic Inverters 

Number of inverters used: ________ 
(for more than three inverter types, please fill out a separate sheet) 

General information (for details see attachment) 

Inv. No. ________ 

 

Manufacturer (company name, headquarters) 

 

Inv. type (name) 

Inv. No. ________ 

 

Manufacturer (company name, headquarters) 

 

Inv. type (name) 

Inv. No. ________ 

 

Manufacturer (company name, headquarters) 

 

Inv. type (name) 
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PV Passport, version 10/2013 �± All rights reside with BSW-Solar/ZVEH �± see www.photovoltaik-anlagenpass.de 

Annex 1: Components used   Page ____  of ____ of Annex 1 

 

Photovoltaic Mounting System 

General information 

 

Manufacturer (company name, headquarters) 

 

Type, description if applicable 
 

Type of fastening system (see attachement for details) 

Mounting location:    �… flat roof �… sloped roof (>5° slope) �… facade �… open space 

Design :   �… integrated �…  parallel �… elevated (non-parallel)  �… tracking  

Fastening system:    �… weight-loading: �… fastening provided �… other             

 

�… estimated static friction coefficient: _____ �… calculated static friction coefficient:  _____ 

�… All relevant requirements pertaining to building authority regulations, such as state building code 

(Landesbauordnung ), building rules lists ( Bauregelliste ) and technical building specifications 

(technische Baubestimmung ) have been met.   

The dimensioning of the photovoltaic mounting system, including all fasteners and the applied load, has been 
carried out in accordance with relevant norms and standards, e.g. DIN EN 1991, as demonstrated by: 

�… separate verification, issued by: 

�… object-specific system calculation / type structural calculation, issued by:  

�… general building authority approval: 

Roof hooks (if applicable) 

 

Manufacturer (company name, headquarters) 

 

Type, description if applicable 

Roof hook installation:  �…  milled roof tile �…  pre-fab with pre-installed fastener 

    �…  ventilation tiles used for cable channels 

 



 
Annexes to PV Passport No. ______-______-______

  
 

PV Passport, version 10/2013 �± All rights reside with BSW-Solar/ZVEH �± see www.photovoltaik-anlagenpass.de 

Annex 1: Components used   Page ____  of ____ of Annex 1 

Cables / Power lines  

General information (for details see attachment)  

PV string cable / power line 

 

 

Manufacturer 

 

 

 

Type 

 

 

 

Cross-section 

PV main cable / power line (DC) 

 

 

Manufacturer 

 

 

 

Type 

 

 

 

Cross-section 

Inverter supply cable / power line (AC) 

 

 

Manufacturer 

 

 

 

Type 

 

 

 

Cross-section 

Feed-in Management / Communication 

General information (for details see attachment) 

�… effective power reduction pursuant to EEG: 

                 �… 70% provision                    �… other provision (e.g. KfW support measure): ___________% 

Implementation takes place with: 

                 �… permanent inverter settings   �… feed-in management system  

�… other measures: _____________________________________________________________________ 

                                          Type, manufacturer (company name, headquarters) 

�… communication of effective feed-in levels to network operator: 

 

Yield protection, system security 

The system has integrated function monitoring capability: �… Yes �… No 

If yes: �…with a clearly perceptible alarm system �… with remote monitoring capabilty  

The following theft-control measures have been implemented: 

�… theft protection of mounting system/modules through: 

       

�… theft protection of inverter through:  

      

�… other measures:  
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PV Passport, version 10/2013 �± All rights reside with BSW-Solar/ZVEH �± see www.photovoltaik-anlagenpass.de 

Annex 2: Information regarding planning and installation Page 1 of 2 of Annex 1 

Installation 

General 

�… The installation of the PV system was carried out in accordance with recognized technical rules and standards. 

�… The PV system was built with minimal shadowing effect. 

�… A shading analysis was incorporated into the yield forecast (required given a notable degree of shading). 

Structural information 

�… For roof-mounted systems, the load bearing capacity of the substructure has been assessed by (name): 

�… For roof-mounted system, the aging condition of the rooftop surface has been assessed by (name):  

�… The anchoring and load application was carried out i�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���F�D�O�F�X�O�D�W�R�U�\���S�U�R�R�I�V��
or the type structural calculations for the moiunting structure as well as relevant mounting instructions. 

�… �7�K�H���I�D�V�W�H�Q�L�Q�J���R�I���W�K�H���P�R�G�X�O�H�V���Z�D�V���F�D�U�U�L�H�G���R�X�W���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���J�X�L�G�H�O�Lnes. 

�… Using alternative means (description, reason):  

      

�… Roof perforations were carried out in accordance with technical rules and standards.  

�… If roof hooks come into contact with roofing tiles or stones, approval has been given by the roofing tile/stone 
manufacturer. 

Height of building: ____________m        Wind load zone: _______        Snow load zone:______ 

Edge distances: eave: ___________m        Roof ridge: ___________m    Gable: ___________m   

Fire safety measures  

�… Smoke and heat exhaustion systems are fully functional. 

�… Firewalls and fire compartments have been taken into consideration in accordance with fire protection 
regulations. 

�… Other measures: 
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Electrical safety, choice and installation of electrical equipment 

The system and the choice and installation of equipment was installed according to the general provisions of DIN 
VDE0100 and the specific provisions of VDE 0100-712 and VDE-AR-N 4105, and inspected according to the 
provisions of E DIN IEC 62446 (VDE 0126-23). Among others, the following specifications were met: 

�… The PV system's cables and power lines �Z�H�U�H���V�H�O�H�F�W�H�G���D�Q�G���L�Q�V�W�D�O�O�H�G���L�Q���D���Z�D�\���W�K�D�W���P�D�N�H�V���W�K�H�P���³�H�D�U�W�K���I�D�X�O�W���D�Q�G��
�V�K�R�U�W���F�L�U�F�X�L�W���V�D�I�H�´���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���9�'�(����������-520. 

�… The installation of the inverter(s) with regard to max. input voltage and voltage at the maximum power point 
���0�3�3�����Z�D�V���F�D�U�U�L�H�G���R�X�W���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���J�X�L�G�H�O�L�Q�H�V�� 

�… The location of the installed inverter was chosen in accordance with the manufa�F�W�X�U�H�U�¶�V���J�X�L�G�H�O�L�Q�H�V���R�Q���K�H�D�W��
dissipation and IP protection ratings. 

�… The cables and power lines used in outside areas have sufficient UV and temperature resistance in 
�D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���J�X�L�G�H�O�L�Q�H�V���I�R�U���3�9���V�\�V�W�H�P�V���L�Q���R�X�W�V�L�G�H���D�U�H�D�V�� 

�… The cables are attached to the frame, have no contact to the surface of the roof and are not routed over sharp 
edges. If possible, cables have been laid in shaded areas. The necessary strain relief has been ensured at all 
connection points. 

�… The circuit breakers used in the direct-�F�X�U�U�H�Q�W���F�L�U�F�X�L�W���D�U�H���V�X�I�I�L�F�L�H�Q�W���D�F�F�R�U�G�L�Q�J���W�R���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���J�X�L�G�H�O�L�Q�H�V��
with regard to the direct-current suitability and load switching capacity. 

 

Lightning and voltage surge protection  

Note: A PV system does not necessarily require the installation of a lightning protection system, 
which can be required in compliance with state building regulations (Landesbauordnung �± LBO) 
or according to the respective contractual situation (e.g. insurance policy). 

Yes No 

1. Is a lightning protection system required for the building? (building law, risk assessment, VdS) 

If no, continue with point 11. Retrofitting is recommended!  
�… �… 

2. Does a test report exist for the lightning protection system? �… �… 

3. Was the outside lightning protection system adjusted accordingly? �… �… 

4. Have separation distances been calculated? �… �… 

5. Have separation distances been observed? �… �… 

6. Is the PV generator directly connected to the lightning protection system? �… �… 

7. Has lightning protection equipotential bonding been carried out? �… �… 

�������$�U�H���W�\�S�H�������'�&���O�L�J�K�W�Q�L�Q�J���D�U�U�H�V�W�H�U�V���L�Q�V�W�D�O�O�H�G���L�Q���S�U�R�[�L�P�L�W�\���W�R���W�K�H���H�Q�W�U�\���S�R�L�Q�W���W�R���W�K�H���E�X�L�O�G�L�Q�J�¶�V���V�W�U�L�Q�J��
cable? 

�… �… 

9. Is a type 1 lightning arrester installed on the AC-side of the inverter? �… �… 

10. Is a type 1 lightning arres�W�H�U���L�Q�V�W�D�O�O�H�G���D�W���W�K�H���I�H�H�G���F�R�Q�G�X�L�W�¶�V���E�X�L�O�G�L�Q�J���H�Q�W�U�\���S�R�L�Q�W�"�� �… �… 

11. Is there a type 2 DC surge arrester installed in front of the inverter on the DC side? �… �… 

12. Is there a type 2 surge arrester installed in front of the inverter on the AC side? �… �… 

13. Has a type 1-2-�����F�R�P�E�L�Q�D�W�L�R�Q���D�U�U�H�V�W�H�U���E�H�H�Q���L�Q�V�W�D�O�O�H�G���D�W���W�K�H���I�H�H�G���F�R�Q�G�X�L�W�¶�V���E�X�L�O�G�L�Q�J���H�Q�W�U�\���S�R�L�Q�W�"�� �… �… 

14. Has equipotential bonding been carried out for the mounting structure? 

Note: Separate lightning protection = min. 4 mm² (unprotected cable channels)  
Combined lightning protection = min. 16 mm²  

�… �… 
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Test certificate 
pursuant to E DIN IEC 62446 (VDE 0126-23, draft), Attachment A 

Annex Inspector/installer 

      

System owner (first name, last name) 

      

Inspector (first name, last name) 

      

Location street, house number (building/property) 

      

Company 

      

Location postal code, city 

      

Street, house number 

The test certificate is based on test reports for the inspection of 
the PV string in accordance with recommendations from VDE 
0126-23, and on the AC side of the PV system in accordance 
with VDE 0100-600 (see following pages). 

      

Postal code, city 

 

Construction, substructure, inspection and electrical testing 

I/we, the person(s) responsible for the testing of construction and substructure, inspection as well as electrical 
testing of the photovoltaic system, have undertaken inspection and testing of construction and substructure with 
the necessary expertise and diligence, and hereby confirm that I/we have carried out the work that I am/we are 
responsible for according to the best of our knowledge and expertise. 

Test results 

�… No deficiencies were found 

�… The photovoltaic system conforms to the recognized standards of electrical engineering. 

Comments: 

 

 

Test of construction: 

     

  

Place, date of test 

 

      

Name and signature of inspector 

Testing of substructure: 

      

 

Place, date of test 

  

     

Name and signature of inspector 

Inspection: 

      

 

Place, date of inspection 

    

   

Name and signature of inspector 

Electrical testing of DC-side (see protocol) 

      

 

Place, date of test 

   

    

Name and signature of inspector 

The scope of liability that applies to the signee(s) is limited to the above-described activities. 
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Test report construction, substructure, inspection 
in accordance with VDE 0126-23, Attachment B 

Testing  

 

Test date:   

Start of test: _____ am/pm,   End: _____ am/pm 

 

Inspector:       

            (first name, last name) 

Electric circuits inspected (for large-scale systems and separate inspections, please use one sheet per inspection): 

�…  Total photovoltaic system 

�…  Following electric circuits: ___________________________________________________________________ 

 

 

 Construction and installation of the PV generator 

�… The direct-current system was constructed, chosen and installed in accordance with the general provisions of IEC 60364 
and the specific provisions of IEC 60364-712. 

�… The direct-current components are designed for direct-current operations. 

�… The direct-current components are designed for maximum direct-current voltage and maximum possible fault current. 

�… Protection is ensured through the use of class II or equivalent insulation on the direct-current side. 

�… PV cables were chosen and installed so that the risk of earth fault and short circuits is reduced to a minimum (IEC 60364-
7-712 sec. 522.8.1). 

�… The wiring system was chosen and installed in such a way that it will withstand the expected external forces such as 
wind, ice build-up, temperature and sun radiation (IEC 60364-7-712 sec. 522.8.3). 

�… Alternate-current and direct-current cables are physically separated from each other. 

�… This system does not have string fuses. 

 �… If there are no string fuses: The dimensioning of the module reverse current (Ir) is greater than the possible reverse   
 current. 

 �… If there are no string fuses: The string cables are installed in such a way that they can absorb the maximum amount 
of combined fault current from parallel branches. 

�… There are direct-current circuit breakers installed on the direct-current side of the inverter (IEC 60364-7-712 sec. 536.2.2). 

 PV system / surge protection / protection against electrical shock 

�… The inverter has a simple separation between alternate-current and direct-current side. 

�… If necessary, a fault current protection system is installed on the AC-side of the inverter, in accordance with a type B FI 
protection switch (IEC 60364-7-712 sec. 413.1.1.2).  

�… The surface area of all cable loops has been kept as small as possible (IEC 60364-7-712 sec. 54). 

�… The equipotential bonding connection conforms to local specifications. 

�… If protection/functional equipotential bonding system cables are installed, these are routed in parallel and in as close 
contact as possible to AC and DC cables. 
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Test report construction, substructure, inspection (�F�R�Q�W�¶�G) 

 Special considerations regarding alternate-current electric current of the PV system 

�… On the alternate-current side, provisions are in place facilitating the separation of the inverter. 

�… The PV power line/cable (AC) must be connected to the supply side of the protective system for the automatic shut-down 
of power supply to current-using equipment through the designated protective system. 

�… The safety settings of the inverter are set in accordance with local specifications. 

 Labeling and identification of PV system 

�… All electric circuits, protective devices, switches and connection terminals are labeled accordingly. 

�… All direct-current junction boxes display a warning that the active components inside the box are supplied by a PV string 
and can still be live after disconnection from the PV inverter and from the public power supply. 

�… The alternate-current power main circuit breaker displays a clearly identifiable label. 

�… At the point of interconnection, there are warnings pertaining to the dual power supply. 

�… A schematic circuit diagram is displayed on site. 

�… An indicator sign in accordance with VDE-AR-E 2100-712 is displayed on site for emergency workers. 

�… A general overview is displayed for emergency workers. 

�… All symbols and labels are suitably and permanently fastened. 

 General (mechanical) installation of PV system 

�… The frames and materials used in the PV modules are appropriate to the respective location (proofs attached). 

�… �7�K�H���3�9���P�R�G�X�O�H�V���D�U�H�����L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���P�D�Q�X�I�D�F�W�X�U�H�U�¶�V���J�X�L�G�H�O�L�Q�H�V����properly fastened and stable, and rooftop connection 
components are weather-resistant. 

 

Comments to all test reports 
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Test report on electrical testing of PV system's direct-current side (in accordance 
with VDE 0126-23, Attachment C) 

Testing 

Tested PV strings (for large-scale systems and separate tests, please use multiple sheets): 

�… Overall photovoltaic system 

 

�…  Following strings:   

Testing equipment: 

   

Weather conditions  �… Sunny  �… Partly cloudy  �… Overcast  �… Heavy cloud cover 

String 1 2 3 4 5 6 7 8 

Brand/model of PV inverter         

Serial number of PV inverter         

PV generator 
Module         

Number         

String parameter 

according to data 
sheet 

UOC (STC)         

ISC (STC)         

String voltage surge 
protection device  

Type         

Rated input current (A)         

DC rating (V)         

Switching capacity 
(kA)         

Wiring 

Type         

Active conductor 
(mm²)         

Grounding conductor 
(mm²)         

Testing of polarity and identification         

Insulating resistance of 
string 

Test voltage (V)         

Positive electrodes �± 
�H�D�U�W�K�����0�
��         

Negative electrodes �± 
earth ���0�
��         

Measured values 

of string 

UOC (V)         

ISC (A)         

Umpp (V) (if needed)         

 Impp (A) (if needed)         

Mains power failure test (e.g. network and 
system protection)         

Conductivity of grounding conductor (if given) to 
a grounding system         

Conductivity of functional equipotential bonding conductor (if given)    (<;_;_ �����
�����G�H�P�R�Q�V�W�U�D�W�H�G�� 

Foundation earth �… Equipotential bonding rail �… Main grounding �… PE rail in distributer �… �«�«�«�«�«�«��  �… 
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�7�H�V�W���S�U�R�W�R�F�R�O���R�I���W�K�H���3�9���V�\�V�W�H�P�¶�V��direct-current side in accordance with VDE 0100- 600 
according to form 1/2007 ZVEH/Bundesfachverband Elektrotechnik 

Testing 

Test date:   

Start of test: _____ am/pm,   End: _____ am/pm 

Inspector:  

            (first name, last name) 

Description of work to be tested:  

 

Testing according to:   DIN VDE 0100-600 �…   DIN VDE 0105-100 �…         BGV A3 �…  �«�����«�«���%�6�9���…    E-Check 
�… 

�1�H�W�Z�R�U�N���«�«�������«�«���9�����������1�H�W�Z�R�U�N���F�R�Q�I�L�J�X�U�D�W�L�R�Q�������������������7�1-C �…       TN-S �…       TN-C-S �…        TT �…       IT �… 

Network operator: 

Inspect OK not OK  OK not OK  OK not OK 

Choice of equipment 

Circuit breaker and switching 
devices 

Fire-resistant sealings 

Building automation systems 

Cables, power lines, power rails 

�… 
�… 
�… 
�… 
�… 

�… 
�… 
�… 
�… 
�… 

Labeling of electric circuit, equipment 

Labeling N- and PE-conductors 

Conductor connections 

Protection and monitoring equipment 

Protection against direct contact 

�… 
�… 
�… 
�… 
�… 

�… 
�… 
�… 
�… 
�… 

Accessibility 

Main equipotential bonding 

Additional local equipotential 
bonding 

Documentation, see additional 
sheets 

�… 
�… 
�… 
�… 
�…  

�… 
�… 
�… 
�… 
�… 

Test 
Functional testing of system 

FI circuit breaker (RCD) 

 
�… 
�… 

 
�… 
�… 

 

Function of protection, safety and monitoring 
equipment  

Rotation direction of motors 

 
�… 
�… 

 
�… 
�… 

 

Right-handed rotary field of 
three-phase socket 

Building automation systems 

 
�… 
�… 

 
�… 
�… 

Measure           Power circuit distributor No.:       
Power circuit Power lines/cables Voltage surge protection device 

Riso  ���0�
�� 

without    �… 

with       �…  
consumer 

Fault current protection device (RCD) 

Error code 
No. Target name Type 

Conductor 
Number x 
diameter 
                  (mm²) 

Type  
 

Characteristic 

In 

 
(A) 

Zs���
�� �… 

 

Ik(A) �… 

In/type 
 

(A) 

I�û�Q 

 
(mA) 

Imess 

(mA) 
( I�û�Q) 

Period of 
measureme

nt 
tA 

(ms) 

UL �«���9 
Umess 

(V) 

   X           

   X           

   X           

   X           

   X           

   X           

   X           

Conductivity of grounding conductor    �����
�����… Grounding resistance: RE �«�������
 

Conductivity of equipotential bonding   ���������
�����G�H�P�R�Q�V�W�U�D�W�H�G�� 
Foundation earth electrode 

Equipotential bonding rail 

Water sub-meter 

�… 
�… 
�… 

Main water line 

Main grounding conductor 

Interior gas line 

�… 
�… 
�… 

Heating system 

Air conditioning 

Elevator system 

�… 
�… 
�… 

Computer system 

Telecommunications system 

Lightning protection system 

�… 
�… 
�… 

Antenna system/BK 

Building construction 

�«�«�«�«�«�«��  

�… 
�… 
�… 

Measuring equipment used 

�L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K���9�'�(���«�«�� 

Manufacturer: 

Type: 

Manufacturer: 

Type: 

Manufacturer: 

Type: 

Test result:  �… No deficiencies were found.     �… The following deficiencies were found:   

                          �… The electric system conforms to the recognized standards of electrical engineering.        
 

    

Place, date Signature 
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The operator was provided the following documents: 

A. Documents that must be provided: 

�… A1: Electric circuit diagram, including string layout and list of equipment 

�… A2: (Rooftop) configuration plan with inverter positioning 

For PV modules used 

�… A3: Technical data sheets  

�… A4: User information, assembly and instruction manual 

�… A5: List of serial numbers of all modules (e.g. flash list) 

�… A6: Warranty documentation 

�… A7: Copies of test certificates 

�… A8: Conformity declarations 

�… A9: Manufac�W�X�U�H�U�¶�V���V�W�D�W�H�P�H�Q�W���R�Q���Q�R�U�P�D�O��combustibility 

 

For inverters used: 

�… A10: Technical data sheets  

�… A11: User information, assembly and instruction manual 

�… A11: List of serial numbers of all inverters 

�… A13: Warranty documentation 

�… A14: Copies of test certificates 

�… A15: Conformity declarations 

  

For all other components used: 

�… A16: Technical data sheets  

�… A17: User information 

�… A18: List of serial numbers  

�… A19: Warranty documentation 

�… A20: Copies of test certificates 

�… A21: Conformity declarations 

  

For storage system used: 

�… A22: Technical data sheets  

�… A23: User information 

�… A24: List of serial numbers  

�… A25: Warranty documentation 

�… A26: Copies of test certificates 

�… A27: Conformity declarations 
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For the mounting system used: 

�… A28: Requirements based on individual verification of structural strength or of system/type structural 
strength 

�… A29: General building authority approval, if necessary 

�… A30: Examination of structural strength of substructure 

�… A31: Mounting instructions of substructure components used 

�… A32: General building authority test certificate regarding the property of rigid roofing (only for integrated PV 
systems) 

 

B. Additional documents (if applicable) 

�… B1  Calculation of yield forecast 

�… B2: Technical documentation of function monitoring system 

�… B3: Calculation of direct consumption rate 

�… B4: Calculation of static friction coefficient for ballasted roof systems  

 

 

 

 

 

PV passport and Annexes (1) to (4) received:    
 Date/signature of system operator 
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Type approval of photovoltaic modules

High-quality photovoltaic modules meet numerous re-

quirements: they reliably yield the assured rated output 

while at the same time withstanding the greatest variety of 

environmental effects. Electrical as well as mechanical safe-

ty and longevity are put to the test, so as to ensure a per-

manently high yield of the PV system. The result is a high 

level of competitiveness as well as recognition by banks 

and insurance companies. To document that your PV mod-

ules meet high quality requirements as well as the neces-

sary market access prerequisites, they should be certi�ed 

according to the applicable international and national 

standards. In our test laboratories we conduct the necessary 

quali�cation tests for you and on completion of successful 

In order that your PV modules access all international markets, we support 

you with a wide range of services from development to quali�cation and 

certi�cation and beyond.

testing issue the certi�cates – all from a single source. 

We consult, qualify and certify your PV products. 

Your advantage – you receive all from a single source. 

You can rely on our 30 years of experience in solarenergy. 

We from TÜV Rheinland will support you in the quality  

assurance of PV modules and PV components, as well as 

complete PV systems. We maintain seven laboratories in 

Asia, America and Europe, equipped with the latest testing 

and simulation facilities. Our employees are highly  

esteemed contacts in the PV industry. The certi�cates  

from TÜV Rheinland offer high global market acceptance.

PV module quali�cation

PV module certi�cations

Stress tests 

Quality assurance

Performance characterisation

Benchmarking

BIPV

Calibration

R&D and consulting

Mounting systems

Components 

PV plants 

Solar thermal systems

Other product tests

Certi�cation of installation �rms 
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Always a good sign.

This mark stands for all the information 

about products, services and systems that 

are tested, certi�ed or inspected by  

TÜV Rheinland. 

Transparent, available anytime world- 

wide – powerful and unique. 

The TÜV Rheinland test mark.

Testing and certi�cation 

of crystalline silicon 

modules according to 

DIN EN IEC 61215

Safety testing and certi-

�cation according to 

DIN EN IEC 61730

Safety testing and  

certi�cation according 

to ANSI/UL 1703

Factory inspection

Testing and certi�cation 

of thin-�lm modules 

according to  

DIN EN IEC 61646

Testing and  

certi�cation of CPV  

modules according to 

DIN EN IEC 62108

Safety testing and certi-

�cation of CPV modules 

according to IEC 62688
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Accreditation

The PV laboratory from TÜV Rheinland in Cologne is, like 

all other international TÜV Rheinland PV labs as well, ac-

credited according to DIN EN ISO/IEC 17025 and is listed 

by the worldwide certi�cation system of the IECEE in the 

category of photovoltaic as a CBTL – Certi�cation Body 

Testing Laboratory – along with TÜV Rheinland LGA Prod-

ucts GmbH as an NCB – National Certi�cation Body. We 

actively participate in international standardisation com-

mittees and work groups on the interpretation and coordi-

nation of standardisation content and procedures.

Service portfolio

Our range of services for testing and certi�cation for the 

type approval of photovoltaic modules basically comprises 

the following areas:

As a module manufacturer you‘ll pro�t from short testing 

times. New module type families or extensions to new ‚sec-

ond source‘ materials can be quickly quali�ed for putting 

them on the market as certi�ed products as fast as possible. 

Since the TÜV Rheinland laboratories are located in differ-

ent climate zones and are globally networked, outdoor 

weathering tests and measurements can be performed all 

year round. These different locations are necessary for cer-

tain test sequences or module-speci�c technologies. The 

TÜV Rheinland laboratories are equipped to test PV mod-

ules up to 7.5 m² in size and even to perform non-destruc-

tive spectral sensitivity measurements on entire modules.

In our accredited laboratories we spot-check product’s com-

pliance with the corresponding standards on the basis of 

test samples. These test criteria are documented next to the 

test mark and are therefore accessible to the end customer 

at all times.

Experienced PV experts will advise you in detail before the 

start of a quali�cation project. They will clarify your re-

quirements and the time frame, check whether all precon-

ditions for quali�cation are met, and determine the neces-

sary and optimised testing cost. A project manager will 

accompany you from advising through certi�cation.

Quality assurance

Besides lab testing, the structure of the certi�cation of PV 

modules includes inspections of the production sites. Our 

experts periodically conduct repeated quality and product 

checks at your production sites. In this way we ensure that 

the produced PV modules will be manufactured with the 

same materials and processes and with the same quality as 

the test samples tested in the lab.

TÜV Rheinland  

Energie und Umwelt GmbH 

Am Grauen Stein 

51105 Köln 

+49 221 806-5200

solarenergy@de.tuv.com

www.tuv.com/solarenergy
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Certi�cation of photovoltaic modules

One of the most important prerequisites for a successful 

market presence of module manufacturers and retailers is 

proof of certi�cation for the PV products they produce or 

distribute. The certi�cation of TÜV Rheinland contains the 

following process steps:

Laboratory tests on samples from a type family

(ISO 17025 accredited test laboratory)

Regular factory inspection

(quarterly to yearly audits depending on the type 

of certi�cate, performed by PV specialists)

Certi�cate

(issued with test mark by the  

TÜV Rheinland Test Centre)

In order that your PV products can access all international markets,  

we support you with a wide range of certi�cation services and beyond.

PV module quali�cation

PV module certi�cations

Stress tests 

Quality assurance

Performance characterisation

Benchmarking

BIPV

Calibration

R&D and consulting

Mounting systems
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PV plants 

Solar thermal systems

Other product tests

Certi�cation of installation �rms 
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Our experience – your advantage

There are different types of certi�cates:

You can rely on our decades of experience in solarenergy. Take advantage of the achievement potential of our test laborato -

ries offering you fast and �rst-class service around the world, around the clock. Gain a partner with worldwide acceptance 

and document tested quality with the test mark from TÜV Rheinland. 

Main certi�cate

The main certi�cate holder is generally the manufactur-

er with all certi�cate rights.

OEM certi�cate

The main certi�cate holder authorises a third party to 

use its own trade name (company name and type desig-

nation). The certi�cate always indicates the manufactur-

er as the original licence holder; the right to the certi�-

cate lies with the main certi�cate holder.

Second / co-certi�cate

The holder of such a certi�cate receives the permission 

from the main certi�cate holder (manufacturer) to use 

the holder‘s own trade name (company name and type 

designation). Original manufacturer and production site 

are not identi�ed; the right to certi�cate lies with the li-

cence holder.

With the certi�cates you‘ll also receive permission for  

displaying the test mark from TÜV Rheinland. With a 

unique ID number and a QR code you can quickly and  

reliably check the claims represented by the test mark at 

www.certipedia.com. 

Market access prerequisites may vary between countries. 

We check and certify systems according to all international 

and national bases:

International standards 

(apply to most countries with some exceptions)

 EN (European Norm)

 IEC (International Electrotechnical Commission)

 ISO (International Organization for Standardization)

National test speci�cations and requirements 

(apply in certain countries, often only in combination with 

the aforementioned international standards)

  ANSI / UL (North America)

  ANSI / TUVR (North America)

  CAN / CSA (Canada)

  GSE (Italy)

  INMETRO (Brazil)

  MCS (United Kingdom)

  Boni�cation Français (France)

  JIS/JQA/JEMA (Japan)

  CEC (California, USA)

  FEC (Florida, USA)

  SSI (Israel)

  SASO (Saudi Arabia)

  Golden Sun (China)

  and others

If no harmonised standards apply, TÜV Rheinland creates 

its own test speci�cations to serve as the basis for world-

wide recognised test certi�cates: 2 Pfg xxxx/mm.yyyy

Always a good sign.

This mark stands for all the information 

about products, services and systems that 

are tested, certi�ed or inspected by  

TÜV Rheinland. 

Transparent, available anytime world- 

wide – powerful and unique. 

The TÜV Rheinland test mark.

TÜV Rheinland  

Energie und Umwelt GmbH 

Am Grauen Stein 

51105 Köln 

+49 221 806-5200

solarenergy@de.tuv.com

www.tuv.com/solarenergy
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Why do we need expanded stress tests?

The tests according to the international standards on de-

sign and safety certi�cation include mechanical and cli-

matic stress tests for the accelerated ageing of PV modules. 

These tests are intended to ensure that even after many 

years of operation under the different weather conditions 

the PV modules will continue to perform reliably and safe-

ly. There exist environmental conditions, however, under 

which the tests at standard test conditions cannot be re-

garded as suf�cient. TÜV Rheinland therefore offers in 

addition to the standard tests numerous other possibilities 

in the form of individual tests incorporating particular 

stress factors.

Manufacturers pro�t from the support of development, 

from the tested safety for actual load capacity and warranty 

conditions and from the employee bene�ts of sales & mar-

keting through the creation of a unique selling point.

Test your products also outside the speci�ed standard test conditions in order to include 

particular stress factors, and thereby create added value and a unique selling point.

The expanded stress tests are also of interest to investors 

and owners. The tests aid selections for speci�c purposes, 

and also serve as indicators for ensuring yields and the re-

turn on investment.

TÜV Rheinland provides all testing equipment. Thanks to 

our own research activities, new market requirements can 

be quickly implemented and brought to test maturity. In 

this way we’re also pressing ahead with the development of 

PV module technology.
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Basically TÜV Rheinland offers the following expanded test 

methods:

Fire tests

  Fire tests and determination of normal �ammability (DIBt) 

according to national and international regulations

  Flammability tests for the Italian market

TÜV Rheinland is intensively concerned with the require-

ments on �re tests and actively participates in the contin-

ued development of test methods with the aim of realistic 

test conducting.

Corrosion tests

   Salt spray corrosion test (IEC 61701) 

Severely corrosive atmospheres can cause permanent da-

mage to PV modules. TÜV Rheinland tests modules 

according to the new test speci�cation, which provides 

for a cyclical salt spray test and distinguishes between 6 

degrees of severity.

  Ammonia corrosion test (IEC 62716) 

PV modules on roofs of agricultural operations may be 

subject to high ammonia concentrations. Condensation 

can cause intensi�ed corrosion. On the basis of existing 

test standards, TÜV Rheinland has developed a new test 

method for documenting the resistance of PV modules to 

the effects of ammonia.

  Sulphur dioxide tests 

The Kesternich test is a corrosion test with sulphur dio-

xide under the conditions of general moisture condensa-

tion. The damaging effects of acid rain are simulated.

Mechanical stress tests

  Heavy snow load test (5400 Pa) 

The standards require 2400 Pa; in regions with high snow 

loads testing with 5400 Pa is recommended.

  Inhomogeneous snow load test 

In an elaborate series of trials TÜV Rheinland has develo-

ped a new test bench and a test programme for closing an 

important gap in the checking of compliance with quali-

ty requirements on solar systems. For the �rst time, snow 

loads on PV systems mounted on inclined roofs can be 

realistically simulated.

  Dynamic stress test 

The testing systems from TÜV Rheinland allow dynamic 

stressing of PV modules with pneumatic push &pull-type 

cylinders for practically any type of installation. Wind 

pressure and suction situations can then be reconstructed.

Combined long-term tests 

In many cases, manufacturers today guarantee a minimum 

performance capacity of over 25 years for PV modules. The 

standardisation tests are designed to verify basic suitability 

under usual climatic conditions and to identify early fail-

ures. With a duration of about nine months, combined 

long-term tests by TÜV Rheinland extend far beyond the 

requirements and assess the performance characteristics of 

the solar modules on the basis of several combined exter-

nal variables. A test method is amongst others applied in 

which UV irradiation and damp heat are combined. 

Outdoor long-term tests in different climate zones

The global distribution of TÜV Rheinland‘s solar laboratories 

allows installing specimens in the widest variety of climate 

zones over long and variable periods of time and tracking 

the quality characteristics as well as the energy yield.

Indoor long-term tests

Each climate chamber test conforming to the standard can 

be performed for an arbitrary period of time at TÜV Rhein-

land – the process ‘test to failure’ is being of interest here.

Transport and environmental simulation on PV module 

shipping units

During transport, PV modules are subject to mechanical 

stress from vibrations and shocks. A combined test se-

quence of transport simulation and subsequently simulated 

environmental stress can determine whether preliminary 

damage from transport has occurred that can affect the 

longevity and performance of the PV module.

Always a good sign.

This mark stands for all the information 

about products, services and systems that 

are tested, certi�ed or inspected by  

TÜV Rheinland. 

Transparent, available anytime world- 

wide – powerful and unique. 

The TÜV Rheinland test mark.

TÜV Rheinland  

Energie und Umwelt GmbH 

Am Grauen Stein 

51105 Köln 

+49 221 806-5200

solarenergy@de.tuv.com

www.tuv.com/solarenergy
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Quality assurance of photovoltaic 

modules

Quality monitoring and quality assur-

ance are crucial in the production of 

PV modules – particularly because PV 

module manufacturers must grant 

long warranty periods to remain com-

petitive. Errors occur in the greatest 

variety of processes, such as the goods 

receipt inspection of the components, 

handling, the production process it-

self, given incorrectly adjusted ma-

chinery or operating errors on the part 

of personnel, and even in goods issue 

and transport. TÜV Rheinland offers 

measures in parallel with develop-

ment, as well as spot checking or regu-

lar auditing of on-going production. 

The following listed quality assurance 

Quality minimizes risks and ensures you sustained success. We support you 

with a wide range of services up to quali�cation and certi�cation and beyond.

tests offer support to manufacturers, 

retailers and investors which is re-

quired for transparent quality. 

PID – potential-induced degradation

Voltage-related power degradation can 

have different effects on modules, re-

sulting in power loss by up to 30%. In 

case of successfully passed PID test it is 

certi�ed via the keyword “PID resist-

ant” that the PV module type is resist-

ant to these effects in practice.

Electroluminescence  imaging

EL imaging and differential images 

render micro-cracks and damage in 

the cell group visible. In the infrared 

range ultra-sensitive cameras are able 

to detect contacting or cell disconti-

nuities, for contactlessly determining 

cell and contacting quality. Damages 

of the cell interconnection can arise 

from production, mechanical stress or 

transport, for example.

Infrared imaging

Infrared imaging offers another possi-

bility for fault analysis. Poor contact 

points at soldered spots, degradation 

at the encapsulation materials and 

other effects, such as local hot-spots, 

can be quickly rendered visible. This 

tool also serves quality assurance dur-

ing production or operation.
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Determination of the cross-linking  

level of EVA

Insuf�cient cross-linking levels in the 

EVA embedding material indicate pro-

cess or material defects, such as inferi-

or lamination quality. For detecting 

and avoiding such serious defects, de-

termination of the cross-linking level 

is an important part of the module 

quality check. Hereby the long-term 

usability of the products is ensured.

Rip-off test

The test is performed on specially pre-

pared test strips on �nished modules 

and checks the adhesive and retaining 

forces of the lamination composite. 

Pull tests

For determining the adhesive and con -

tact properties and quality of adhesive 

bonds and soldered joints between dif -

ferent components (e.g. junction box, 

back rails and frame, etc.), the charac -

teristic forces are studied with pull tests 

by means of pulling machines which 

lead to failed junctions.

RoHS conformity testing

The European RoHS directive limits 

the use of certain hazardous substanc-

es, such as lead, in electrical goods. As 

a neutral third party, TÜV Rheinland 

can test the RoHS conformity of the 

module and con�rm the conformity 

with a TÜV Rheinland certi�cate.

Identi�cation of products and compo-

nents

Different identi�cation methods are 

available, such as the creation of 

grinding patterns by our own materi-

als experts. The analyses provide infor-

mation on the quality and properties 

of the products and components. The 

traceability to standards is also helpful 

in uncovering imitations. 

Pre/post-shipment inspections

Worldwide production sites, continu-

ally increasing numbers of target mar-

kets and an increasingly faster turno-

ver of goods necessitate high-quality 

services for ensuring the quality of the 

products. TÜV Rheinland offers quali-

ty assurance measures involving pro-

duction spot checking by our global 

network of inspectors and pre-ship-

ment inspections, with quick quality 

checks on arrival of the products at 

the construction site or interim stor-

age facility.

Ageing of micro-cracks

PV modules from the �eld may exhib-

it micro-cracks. The long-term effects 

caused by these can be determined in 

various lab tests by the simulation of 

real-life weather events at the installa-

tion site via the potentially reduced 

output power. These intensive lab 

measurements may help to derive in-

formation about potentially stressed 

and damaged products.

Our experience – your advantage

You can rely on our 30 years of experience in solarenergy. Take advantage of the achievement potential of our test labora-

tories offering you fast and �rst-class service around the world. Gain a partner with worldwide acceptance. Document test 

quality with the test mark from TÜV Rheinland 

Always a good sign.

This mark stands for all the information 

about products, services and systems that 

are tested, certi�ed or inspected by  

TÜV Rheinland. 

Transparent, available anytime world- 

wide – powerful and unique. 

The TÜV Rheinland test mark.

TÜV Rheinland  

Energie und Umwelt GmbH 

Am Grauen Stein 

51105 Köln 

+49 221 806-5200

solarenergy@de.tuv.com

www.tuv.com/solarenergy
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For a PV module manufacturer, precise 

and dependable performance informa-

tion constitutes a mandatory quality 

standard in a heavily contested global 

PV market with constantly increasing 

quality requirements. Valid data give 

investors and end consumers security 

on yields and return on investment. 

Manufacturers establish a relationship 

of trust when the performance data 

and the necessary measurements are 

based on a high quality level. This im-

plies that they are traceable to mea-

surement standards of a laboratory  

accredited by TÜV Rheinland, and 

likewise that they are systematically 

and repeatedly checked.  All of this 

should be con�rmed by TÜV Rhein-

land on the basis of clear-cut criteria. 

Establish trust as a manufacturer – with dependable performance data based on precise 

measurements. Safeguard your PV yield and return as an investor or operator.

As long as the validity of performance 

data is not clear, each participant at 

the user end (investors, dealers, pro-

ject planners, etc.) is advised to initi-

ate independent measurements. 

TÜV Rheinland maintains state-of-

the-art accredited test laboratories 

with the latest, comprehensive high-

tech measuring equipment. We em-

ploy quali�ed class AAA solar simula-

tors with minimum measuring 

uncertainty. All performance measure-

ments and electrical characterisations 

are conducted according to the appli-

cable international and national 

standards. Our intensive research 

means that you can rely on our  

measuring procedures and results.

Our regular participation in interna-

tional round-robin comparisons yields 

continuously monitored and traceable 

precision. By employing ultra-precise 

calibrated reference cells based on the 

World PV Scale (WPVS), we attain the 

lowest measurement uncertainties. 

TÜV Rheinland enjoys a high reputa-

tion in the solar industry. Our exper-

tise as well as our measurements are 

accordingly recognised worldwide. 
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Short throughput times, even for large 

batches, high measurement accuracies 

and even measurements in different 

climate zones are possible through the 

global networking of TÜV Rheinland 

laboratories, and make us a powerful 

partner with the �exibility for adjust-

ing to customer-speci�c requirements.

The performance characterisation  

basically comprises the following 

technologies and subsidiary tests:

Crystalline silicon modules:

  Performance measurements under 

standard test conditions for individ-

ual modules or large batches

  Performance measurements with 

different irradiance levels and mod-

ule temperatures (matrix measure-

ments) as part of yield calculations

  Determination of temperature coef-

�cients, NOCT, performance meas-

urements with reduced irradiance

  Determination of light-induced 

power degradation (LID, initial  

degradation)

  Determination of potential-induced 

power degradation (PID) 

Thin-�lm modules:

  Non-destructive determination of 

the spectral response (SR) and  

mismatch calculation, with module 

sizes up to 120 cm x 200 cm

  Performance measurements under 

standard test conditions on all thin-

�lm technologies

  Time-dependent and temperature-

controlled light soaking for perfor-

mance stabilisation or performance 

activation

  Determination of light-induced 

power degradation (LID)

  Determination of the module  

conversion and aperture ef�ciency

  Outdoor measurements with  

tandem and triple cells

  Determination of temperature coef-

�cients, NOCT, performance meas-

urements with reduced irradiance

Characterisation services for module 

manufacturers

  Precision calibration of crystalline 

silicon reference modules for use in 

�asher calibrations

  Electrical characterisation for speci-

fying important parameters in data 

sheets

  Calibration of thin-�lm PV modules 

following previous performance sta-

bilisation 

  Non-destructive measurements of 

the spectral sensitivity at PV modules

Power Controlled certi�cation for 

module manufacturers 

  The Power Controlled quali�cation 

system ensures that the manufactur-

er‘s rated module performance is 

maintained, thanks to optimised 

and tested quality assurance at the 

�asher measuring stands and regular 

comparative measurements at the 

TÜV Rheinland laboratory.

  To this end TÜV Rheinland issues  

a quality certi�cate for precisely  

tested and monitored PV module 

performance.

Characterisation services for inve-

stors, banks, insurance companies, 

dealers and facility operators 

  Exemplary random sample measure-

ments 

  Quick performance checks

 -   Scienti�cally established random 

measurements for quality control 

before the commissioning of a PV 

system and for performance check -

ing of PV systems already set up

 -   Analysis of the PV modules 

through high-resolution electrolu-

minescence imaging

Our experience – your advantage

You can rely on our 30 years of experience in solarenergy. Take advantage of the achievement potential of our test laboratories 

offering you fast and �rst-class service around the world. Gain a partner with worldwide acceptance. Document test quality 

and the safety of your PV modules with the test mark from TÜV Rheinland.

Always a good sign.

This mark stands for all the information 

about products, services and systems that 

are tested, certi�ed or inspected by  

TÜV Rheinland. 

Transparent, available anytime world- 

wide – powerful and unique. 

The TÜV Rheinland test mark.

TÜV Rheinland  

Energie und Umwelt GmbH 

Am Grauen Stein 

51105 Köln 

+49 221 806-5200

solarenergy@de.tuv.com

www.tuv.com/solarenergy
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Well advised. For safe installation.

Mounting frames or mounting systems undergo a continu-

al optimisation process and are increasing in importance in 

light of necessary reductions of planning and installation 

costs, along with cost savings in general. Also desirable is a 

maximally �exible adaptation of the base frame to the size 

and space constraints at the installation site, as determined 

by (e.g.) the roof geometry and existing structures, without 

further expenses for the adaptation of the frame statics. 

Planning tools should take into account the static bounda-

ry conditions and allow fast detailed planning with pre-

cuts and all necessary roof connecting points and small 

and joining parts. 

Depending on the areas of application of the base frames, 

international as well national standards will have to be ap-

So that your mounting frames will meet general and national requirements 

and you can credibly market the special quality of your products, we offer a 

range of services from product engineering to quali�cation and certi�cation 

and beyond.

plied in order to meet country-speci�c requirements (in 

particular, the United Kingdom, Italy, USA, etc.). 

More detailed consideration and testing necessitates build-

ing integration, with the other functions of the facade or 

roof cladding being performed by the solar modules. The 

mounting system will then have to meet the corresponding 

preconditions. 

In particular, the system plays a crucial role in rain resist-

ance and �re safety. For reducing uncertainties in the mar-

PV module quali�cation
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ket and providing greater transparency of the product and 

system qualities, TÜV Rheinland offers a comprehensive 

range of services concerning mounting systems for solar 

energy plants.

The documented certi�cation procedure ful�ls the criteria 

internally developed by TÜV Rheinland. Besides tests, com-

pletion inspections are also performed for ensuring a con-

stant level of quality.  

TÜV Rheinland quali�cation criteria 

Manageability and ease of operation

  Sharp edges (work safety) 

  Simple implementation, number of components, 

small parts 

  Degree of pre-installation 

  Required tools and aids

  Adaptation, error tolerance

  Replaceability of individual modules, collectors and 

accumulators

Suitability of the employed materials and properties of 

the system

  Corrosion resistance 

  UV resistance 

  Susceptibility to fouling

  Water drainage, back ventilation, leak tightness

  Fire behaviour 

  Modi�cation of the module attachment

  Disassembly possibilities 

  Possibilities for tubing and wiring

  Integration in the lightning protection system, possi-

bilities for earthing, potential equalisation

  Con�rmation of the assured properties, limit load, de-

�nition of usability 

  Surface weight of the overall system 

  For �at roof systems stability against overturning, slip 

resistance, wind tunnel testing

  For roof-mounted systems leak tightness, �re safety

Inspections (TÜV Rheinland standard 2PfG 1794/10.2010) 

  Inspection of the documentation (assembly instructions, 

system description, etc.) 

  Checking of the technical drawings for all components 

  Checking of the static calculations, including checking of 

the veri�cations of stability

  Assessment of additional tests and certi�cations

  Checking of corrosion resistance

  Factory inspections

Inspections for requirements of national markets 

  Accompanying consulting on DIBt (German Institute for 

Building Technology) approval

  Testing and certi�cation for the UK market according to 

MCS 012 for slanted roof and in-roof systems 

  Certi�cation according to UL 2703 for the US market

Extended stress tests 

  Salt spray test according to IEC 61701

  Rain resistance test according to EN 15601

  Fire and �ammability test according to EN 1187

Aspects of the factory inspection

  Discussion of the submitted documents and results 

  Checking of components against drawings and spot che -

cking of the delivery notes and invoices from the suppliers 

  Storage, goods receipt and issue inspections 

  Quality assurance measures

  Project planning, handling, work procedures, production, 

consignment

Advantages:

TÜV Rheinland has decades of experience in the �eld of  

solar technology. Take advantage of the achievement  

potential of our worldwide test laboratories offering you 

fast and �rst-class service.

With TÜV Rheinland you‘ll have a partner with worldwide 

acceptance at your side. Further services from a single source 

are possible in all project phases.

Always a good sign.

This mark stands for all the information 

about products, services and systems that 

are tested, certi�ed or inspected by  

TÜV Rheinland. 

Transparent, available anytime world- 

wide – powerful and unique. 

The TÜV Rheinland test mark.

TÜV Rheinland  

Energie und Umwelt GmbH 

Am Grauen Stein 

51105 Köln 

+49 221 806-5200

solarenergy@de.tuv.com

www.tuv.com/solarenergy
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The greatest variety of project partners 

are engaged in the planning and im-

plementation especially of large pho-

tovoltaic plants. Even before and dur-

ing the planning phase, yield 

expectations may be too optimistic or 

design errors may already come to 

light that will negatively affect the 

system‘s return on investment. During 

the system set-up, hundreds of work-

ers from the greatest variety of shops 

of the directly participating compa-

nies, as well as subcontractors, are at 

times present at the construction site, 

with the safety of the PV system and 

For protecting your investment in a PV system, we offer a wide range of 

services for all project phases, from development to quali�cation and  

certi�cation and beyond.

the long-term yield basically depend-

ing on the quality of the installation 

work. 

An equally large risk comes from pos-

sibly defective PV modules that do not 

have the documented output or whose 

inferior production quality will not guar -

antee the desired long-term stability. 

Representative samples can be taken 

for determining the performance of 

the PV parks (Quick Performance 

Check). Tests on a small random sam-

ple for determining the workmanship 

regarding long-term suitability (Quali-

ty Benchmark) also help assess long-

term performance and serve as proof 

of the assured product properties.

Only comprehensive quality assurance 

– from site evaluation and system in-

spection to system monitoring, in-

cluding checking the validity of moni-

toring measurement data and 

management services – can reliably 

minimise these risks.

PV module quali�cation

PV module certi�cations

Stress tests 

Quality assurance

Performance characterisation

Benchmarking

BIPV

Calibration

R&D and consulting

Mounting systems

Components 

PV plants 

Solar thermal systems

Other product tests

Certi�cation of installation �rms 
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Your advantages

  Avoidance of errors in planning and installation

  Assurance of PV module performance and quality

  Establishment of investment safety and bankability

  Protection of return on investment in the PV system

  Minimisation of risks to safety and risks of failure 

  Facilitated provision of evidence in case of damage

Evaluation and planning

  Site evaluation 

  Energy yield assessment 

  Glare assessments

  Feasibility studies

  Evaluation of the project planning, 

the design and the component  

selection 

Implementation

  Assistance in invitations to tender

  Agreement with planning 

  Construction monitoring

Quick Performance Check 

  Determination of a representative 

sample size on the basis of �asher 

data

  Performance measurements (STC) 

on this sample 

  Electroluminescence imaging for 

identifying and evaluating micro-

cracks

Quality Benchmark

  Visual inspection of the photovolta-

ic modules

  Evaluation of the workmanship 

quality 

  Determination of the cross-linking 

level of the EVA 

  Film adhesion measurement (rip-off 

test) 

  Low irradiance measurement

  Determination of light-induced  

degradation (LID) 

  Insulation measurement 

  Wet insulation measurement (wet 

leakage current test)

  Determination of potential-induced 

degradation (PID)

The individual services for new system construction and for existing systems at a glance:

Inspection

  Safety and functionality check

  Inspection measurements (electrical 

safety)

  Functional string measurements, 

performance measurements

  Infra-red imaging (including aerial 

photography)

  Veri�cation of the scope of delivery, 

list of de�ciencies

  Documentation and veri�cation of 

the grid feed

  Inspection and calibration of the 

data acquisition equipment for the 

monetary yield assessment 

Running operation

  Yield measurements and assess-

ments, in particular before end of 

warranty

  PV module measurements before 

end of warranty

  Regular inspections

  System monitoring including regu-

lar logs, regular calibration of the  

irradiation sensor system and assess-

ment of the management services 

Reports

  Energy yield assessments 

  Glare assessments 

  Damage reports

  Root cause analyses

  Expert opinions for court cases

Due diligence

  Technical testing, analysis and  

assessment of the investment object

  Monetary assessment of the facility 

PV system certi�cation

  TÜV Rheinland certi�cation for  

protection of the investment/return 

on the basis of a comprehensive list 

of criteria

  BDEW (German Association for  

Energy and Water Management) 

medium-voltage guideline

System assessment, testing, certi�ca-

tion

  of standardised grid-connected PV 

systems without and with battery 

storage systems with respect to  

safety and performance

TÜV Rheinland sets new standards in 

the certi�cation of PV systems 

Always a good sign.

This mark stands for all the information 

about products, services and systems that 

are tested, certi�ed or inspected by  

TÜV Rheinland. 

Transparent, available anytime world- 

wide – powerful and unique. 

The TÜV Rheinland test mark.

TÜV Rheinland  

Energie und Umwelt GmbH 

Am Grauen Stein 

51105 Köln 

+49 221 806-5200

solarenergy@de.tuv.com

www.tuv.com/solarenergy


