
General Introduction to Standardisation and Activities of TC113 -

Nanotechnology for electrotechnical products and systems

Viperlab Standardization Workshop

17.1.2024  |||  Dr. Jens Hauch  |||  High Throughput Methods in Photovoltaics



Why Standardize?

To avoid this!
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What is the IEC (International Electrotechnical Commission)?

Wikipedia: 
„The International Electrotechnical Commission (IEC) is an 
international standards organization that prepares and publishes 
international standards for all electrical, electronic and related 
technologies – collectively known as "electrotechnology". 

IEC standards cover a vast range of technologies from power 
generation, transmission and distribution to home appliances and 
office equipment, semiconductors, fibre optics, batteries, solar 
energy, nanotechnology and marine energy as well as many others. 

The IEC also manages four global conformity assessment systems that 
certify whether equipment, system or components conform to its 
international standards.”



What is the IEC (International Electrotechnical Commission)?



Who is in it?

Wikipedia: 
“The IEC is made up of members, called 
national committees, and each NC represents 
its nation's electrotechnical interests in the IEC. 

This includes manufacturers, providers, 
distributors and vendors, consumers and users, 
all levels of governmental agencies, professional 
societies and trade associations as well as 
standards developers from national standards 
bodies. 

National committees are constituted in different 
ways. Some NCs are public sector only, some are 
a combination of public and private sector, and 
some are private sector only. About 90% of 
those who prepare IEC standards work in 
industry.

60 Full members – Voting rights + access to managing functions
23 Associate members – Limited voting rights
87 Affiliates – access to standards for national adoption



How is it organized?

• National experts are chosen by their National Committee (NC) 
as delegates to share their technical expertise and represent 
the national requirements in Technical Committees (TCs).

• Each TC defines its scope and area of activity.
• A TC can form one or more Subcommittees depending on the 

extent of its work programme. Each SC defines its scope and 
reports directly to the parent TC.

• TCs & SCs form working groups to prepare standards in a 
process of consensus.



Stages of the Standardization Process
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IEC subcommittees
TC82 – Solar photovoltaic energy systems

TC113 – Nanotechnology standardization for electrical and electronic 
products and systems

TC119 – Printed Electronics

Relevant subcommittees of the IEC INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION

To prepare international standards for systems of photovoltaic conversion of solar energy into electrical energy and for all 
the elements in the entire photovoltaic energy system. In this context, the concept "photovoltaic energy system" includes 
the entire field from light input to a photovoltaic cell to and including the interface with the electrical system(s) to which 
energy is supplied.

Standardization of the technologies relevant to electrotechnical products and systems in the field of nanotechnology in 
close cooperation with other committees of IEC and ISO

Standardization of terminology, materials, processes, equipment, products and health / safety / sustainability in the field 
of printed electronics



IEC subcommittees
TC82 – Solar photovoltaic energy systems

TC113 – Nanotechnology standardization for electrical and electronic 
products and systems

TC119 – Printed Electronics

Relevant subcommittees of the IEC (my personal interpretation)

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION

Product oriented standards

Technology oriented standards

Process/Device oriented standards



TC113 – Nanotechnology for electrotechnical products and systems

Scope: Standardization of the technologies relevant to electrotechnical products and systems in the field of 
nanotechnology in close cooperation with other committees of IEC and ISO



IEC TS 62876-2-1:2018

Nanotechnology – Reliability Assessment – Part 2-1: 

Nano-enabled photovoltaic devices – Stability test



ISOS – the starting point

2009  Recommended practices: Organic 

Photovoltaics Lifetime Assessment

2010



Why am I here?



IEC TS 62876-2-1:2018
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General Philosophy

• Original Target „Technical Report“ status

• Provide guidelines for stability testing

• Perform technology testing – NOT product testing

• Define stresses & procedures to establish comparability (=define yardstick for stability)

• Establish procedures that would allow certified laboratories to perform tests and verify

performance

• Recommend a sequence of tests that reflects a basic stability testing program for NePV

technology

• Establish reporting requirements
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The Name and Terminology

NANOTECHNOLOGY – RELIABILITY ASSESSMENT–
Part 2.1 Nano-enabled photovoltaic devices –
Stability test

NePV = Nano-enabled photovoltaic devices



Approach

Define stress factors

Recommend  values

Define general 
procedures

Define standard tests

Recommend test sequence
Define reporting

requirements

Test report



Definition of Stress Factors



Definition of General Procedure



Overview of Tests



Defined tests



Detailed Description of Tests



Reporting Requirements



Comparison TS 62876 to ISOS Protocols (1/2)



Comparison TS 62876 to ISOS Protocols (2/2)



What about the test extensions suggested for Perovskite (ISOS-I)?

• None of these are among the standard recommended tests that are part of TS 62876
• Depending on the stress factor chosen all tests can be described within TS 62876 
• However – Should each of the tests be performed as part of technology development?
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Conclusion

• The Technical Specification IEC TS 62876-2-1:2018 for the stability testing of Nano-
enabled PV-Devices has passed all steps of the standardization process and is officially 
published under the IEC. 

• There is a large overlap betwenn the TS 62876 and the ISOS Protocols.
• The TS has significantly higher normative relevance than journal publications.
• The content is the result of a worldwide process of consensus (and time)
• It relies heavily on cross referencing for normative relevance.
• The suggested ISOS-I tests for Perovskites are in agreement, as long as they conform to 

the stress conditions outlined in the TS and as long as the general protocols are followed.
• When designing future tests it is recommended to stick to the stress factors outlined in 

the TS.
• Amendments to the TS or new normative documents can be created.



IEC TS 62607-7-2:2023 – Indoor Light Evaluation



IEC TS 62607-7-2:2023 – Indoor Light Evaluation - contents



Standardized Indoor light sources and calibration procedures



Thank you for your attention!

Contact:
Dr. Jens Hauch - Helmholtz Institut Erlangen-Nürnberg / ZAE Bayern
+49 9131 9398 100, j.hauch@fz-juelich.de
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