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1 Executive summary 

This document provides an overview of the activities related to the standardization efforts carried 

out during the 3Ccar project’s first year. The standards considered or adopted by the 3Ccar 

consortium as well as contribution to existing standards are discussed. The document provides an 

overview on 3Ccar standardization efforts, including involvement in standardization bodies and 

groups, participation in standardization meetings, and other activities.  

This first report of standardization and technology module platform concentrates on the 

requirements and standards of the first-year project results, regarding the sub-systems, system 

integration and system architecture for electric vehicles. 3Ccar consortium is involved in 

standardization needed to ensure that large vertical supply chains can be established. 

2 Publishable summary 

This document provides an overview of the activities related to the standardization efforts carried 

out during the 3Ccar project’s first year of implementation. The standards considered or adopted by 

the 3Ccar consortium as well as contribution to existing standards are discussed. The document 

provides an overview on 3Ccar standardization efforts, including involvement in standardization 

bodies and groups, participation in standardization meetings, and other activities.  

This first report of standardization and technology module platform concentrates on the 

requirements and standards of the first-year project results, regarding the sub-systems, system 

integration and system architecture for electric vehicles. 3Ccar consortium is involved in 

standardization needed to ensure that large vertical supply chains can be established. 

3Ccar partners are expected to mainly contribute to the following standardization bodies/groups: 

‒ Significant contribution towards the standard ISO26262 (assessment of electronic systems 

suitability for safety-related functions), which is currently under development for automotive 

applications, starting from the existing general purpose standard IEC61508; 

‒ Contribution to potential CEN-CENELEC standards for E/E-architectures in electric vehicles (e.g. in 

CEN/TC 301 for road vehicles); 

‒ Contribution to the standardization workgroups relating to the cloud-based controllers, such as ISO 

WG3 3-Database Technologies and WG14 Vehicle / Roadway Warning and Control Systems. 

3 Non publishable information 

Place non publishable information here. 
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4 Introduction & Scope 

4.1 Purpose and target group 

This document provides an overview of the activities related to the standardization efforts carried 
out during the 3Ccar project’s first year. 

The document provides an overview on 3Ccar standardization efforts, including involvement in 
standardization bodies and groups, participation in standardization meetings, and other activities. 

4.1.1 Methodology 

The following steps have been followed in order to provide an annual project status report on 
standardization activities: 

• Collect and assess standardization activities from the WPs and individual partners to provide an 
overview of the potential for standardization within 3Ccar; 
• Assess partners’ involvement and interest in standards and standardization activities (actively 
contributing, observing, or just use); 
• Select promising standardization candidates; 
• Setup common objectives and joint activities; 
• Manage, plan, and co-ordinate project-wide activities on standardization.  

4.2 Contributions of partners 

TABLE 1: CONTRIBUTIONS 

Chapter Partner Contribution 

All sections MB Main author, elaboration and completion 

Sections 7 and 8 VIF Description of VIF’s involvement with standardization bodies / committees 
and working groups; standardization activities; and standards that relate to 
research work in 3Ccar. Review of the Deliverable document.  

Sections 7 and 8 STMicro Description of STMicro’s involvement with standardization bodies / 
committees and working groups; standardization activities; and standards 
that relate to research work in 3Ccar.  

Sections 7 and 8 ON Belgium Description of ON Belgium’s involvement with standardization bodies / 
committees and working groups; standardization activities; and standards 
that relate to research work in 3Ccar. 

Sections 7 and 8 TTTech Description of TTTech’s involvement with standardization bodies / 
committees and working groups; standardization activities; and standards 
that relate to research work in 3Ccar. 

Sections 7 and 8 Ideas&Motion Description of I&M’s involvement with standardization bodies / committees 
and working groups; standardization activities; and standards that relate to 
research work in 3Ccar. 

Sections 7 and 8 NXP Description of NXP’s involvement with standardization bodies / committees 
and working groups; standardization activities; and standards that relate to 
research work in 3Ccar. 

 

4.3 Relation to other activities in the project 

This report comprises information gathered from all Technical Work Packages (WPs) and Supply 
Chains (SCs) in the project.   
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5 Standardization 

5.1 What is a standard? 

According to the International Organization for Standardization (ISO), “a standard is a document that 

provides requirements, specifications, guidelines or characteristics that can be used consistently to 

ensure that materials, products, processes and services are fit for their purpose. International 

Standards bring technological, economic and societal benefits. They help to harmonize technical 

specifications of products and services making industry more efficient and breaking down barriers to 

international trade”. 

5.1.1 The importance of standards 

Voluntary, consensus based standards play a vital, though largely invisible role in national and 

international infrastructures, economies and trade. By providing agreed ways of naming, describing 

and specifying, measuring and testing, managing and reporting, standards provide:  

 basic support for commercialization, markets and market development;  

 a recognized means for assuring quality, safety, interoperability and reliability of products, 

processes and services;   

 a technical basis for procurement;  

 technical support for appropriate regulation;  

and can lead to variety and cost reduction through optimization and best practice.  

There is no doubt that without standards the complex, technological world in which we live could not 

possibly operate. However, though standards are essentially ubiquitous, applying to virtually every 

aspect of our lives – from the highly innovative, e.g. internet protocols, to the mundane, e.g. shoe 

sizes, and including aspects that even most people actively involved in standardization do not 

appreciate, e.g. ‘Space systems – Unmanned spacecraft – Estimating the mass of remaining usable 

propellant’ (ISO 23339:20101 - developed by ISO/TC 20/SC14 Aircraft and space vehicles - Space 

systems and operations), they are virtually invisible to the general public. 

5.1.2 The European aspect 

European standards often substitute national standards which may be conflicting and may raise 

technical barriers. Since they are used by businesses in order to assist in market penetration and 

reduction of costs, they offer a valuable asset towards securing EU competitiveness by fostering 

dissemination of knowledge and promotion of innovation and interoperability.  

European standards are an important step for bringing research results to the market and preventing 

the formation of barriers which may hinder trade within the European Union but also globally. It is 

essential that a wide range of stakeholders participate in the development of such standards, in 

order to ensure wide adoption and transparency. 

Finally, it is crucial for the EU economy that standardization efforts adjust to the fast paced global 

landscape and economic environment. The European standardization system must adapt to the 

aggressive global competition and the rapid shortening of innovation cycles in order to remain 

sustainable. It is therefore especially vital that in specific areas where Europe is the driving force in 
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developing new types of services and technologies – for example in areas such as electric vehicles, 

security, energy efficiency and smart grids – that the creation of a European standard be carried out 

rapidly with the aim of asserting it as an international standard. This would maximize first mover 

advantage and increase the competitiveness of the European industry. 

 

5.2 Analysis of the standardization landscape 

While standards are published by a large number and variety of both ‘formal’ (i.e. National, Regional 

and International) and ‘informal’ (by other Standards Development Organizations (SDOs) e.g. ASTM 

International, IEEE, SAE, SEMI) standards organizations, they all have one thing in common: the 

standards published are selected and developed by stakeholders in the area and not by the 

organizations themselves. Thus it is the community of stakeholders comprising the membership of 

the standards organization that decides what standards should be developed, what they should 

contain, and when and how they should be published, i.e. it is the communities that will most benefit 

from the existence of a standard that are ultimately responsible for its development1. 

 

5.2.1 Standardization bodies 

5.2.1.1 European Standards Organizations (ESOs) 

European Standards Organizations (ESOs) are officially recognized by the European Commission and 

act as a European platform through which European Standards are developed.  

In the European Union, only standards developed by CEN, CENELEC and ETSI are recognised as 

'European Standards'. Hence, ESOs work jointly in the interest of European harmonization, creating 

both standards requested by the market and harmonized standards in support of European 

legislation. 

 

 

 

5.2.1.1.1 CEN (European Committee for Standardization)  

CEN2, the European Committee for Standardization, is an association that brings together the 

National Standardization Bodies of 33 European countries. 

CEN is one of three European Standardization Organizations (together with CENELEC and ETSI) that 

have been officially recognized by the European Union and by the European Free Trade Association 

(EFTA) as being responsible for developing and defining voluntary standards at European level.  

                                                           
1 Hatto, D. P. (n.d.). Standards and Standardisation, A practical guide for researchers. EUROPEAN 

COMMISSION DIRECTORATE-GENERAL FOR RESEARCH & INNOVATION 

2
 http://www.cen.eu/ 
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CEN provides a platform for the development of European Standards and other technical documents 

in relation to various kinds of products, materials, services and processes. 

CEN supports standardization activities in relation to a wide range of fields and sectors including: air 

and space, chemicals, construction, consumer products, defense and security, energy, the 

environment, food and feed, health and safety, healthcare, ICT, machinery, materials, pressure 

equipment, services, smart living, transport and packaging. 

In order to prepare and produce state-of-the-art standards, CEN relies on the knowledge of some 

50.000 experts, who participate in various technical activities through a network of 50 National 

Standards Bodies (33 Members plus 17 Affiliates) and continuous cooperation with organizations 

representing different stakeholders, including consumers, workers, environmental interests and 

SMEs. 

The CEN Technical Board (CEN/BT) is responsible for co-ordinating and managing the standards 

development work that is being carried out in more than 320 Technical Committees. In addition to 

overseeing these activities, as well as their related processes, the CEN Technical Board is also 

responsible for evaluating and addressing requests for standardization on new subjects. 

The Vienna Agreement provides a framework for technical cooperation between CEN and the 

International Organization for Standardization (ISO). It provides provisions relating to the exchange 

of information between ISO and CEN, mutual representation at meetings, and parallel approval of 

standards. 

 

5.2.1.1.2 CENELEC (European Committee for Electro-technical Standardization) 

CENELEC3 is the European Committee for Electrotechnical Standardization and is responsible for 

standardization in the electro-technical engineering field. CENELEC prepares voluntary standards, 

which help facilitate trade between countries, create new markets, cut compliance costs and support 

the development of a Single European Market.  

CENELEC creates market access at European level but also at international level, adopting 

international standards wherever possible, through its close collaboration with the International 

Electrotechnical Commission (IEC), under the Dresden Agreement.  

In an ever more global economy, CENELEC fosters innovation and competitiveness, making 

technology available industry-wide through the production of voluntary standards.  

Through the work of its members together with its experts, the industry federations and consumers, 

European Standards are created in order to encourage technological development, to ensure 

interoperability and to guarantee the safety and health of consumers and provide environmental 

protection.  

Designated as a European Standards Organization by the European Commission, CENELEC is a non-

profit technical organization set up under Belgian law. It was created in 1973 as a result of the 

merger of two previous European organizations: CENELCOM and CENEL. 

 

                                                           
3
 https://www.cenelec.eu/ 
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5.2.1.1.3 ETSI (European Telecommunications Standards Institute)  

ETSI produces globally-applicable standards for Information and Communications Technologies (ICT), 

including fixed, mobile, radio, converged, aeronautical, broadcast and internet technologies and is 

officially recognized by the European Union as a European Standards Organization. ETSI is an 

independent, not-for-profit association whose 740 member companies and organizations, drawn 

from 62 countries across 5 continents worldwide, determine the ETSI work programme and 

participate directly in its work. 

 

5.2.1.2 International Standards Organizations 

   

5.2.1.2.1 ISO (International Organization of Standardization) 

ISO, the International Organization for Standardization, is an independent, non-governmental 

organization, the members of which are the standards organization of the 164 member countries. It 

is the world's largest developer of voluntary international standards and facilitates world trade by 

providing common standards between nations. Nearly twenty thousand standards have been set 

covering everything from manufactured products and technology to food safety, agriculture and 

healthcare. 

The use of standards aids in the creation of products and services that are safe, reliable and of good 

quality. The standards help businesses increase productivity while minimizing errors and waste. By 

enabling products from different markets to be directly compared, they facilitate companies in 

entering new markets and assist in the development of global trade on a fair basis. The standards 

also serve to safeguard consumers and the end-users of products and services, ensuring that certified 

products conform to the minimum standards set internationally4. 

5.2.1.2.2 IEC (International Electrotechnical Commission) 

Founded in 1906, the IEC (International Electrotechnical Commission) is the world’s leading 

organization for the preparation and publication of International Standards for all electrical, 

electronic and related technologies. These are known collectively as “electro-technology”. 

IEC provides a platform to companies, industries and governments for meeting, discussing and 

developing the International Standards they require. 

All IEC International Standards are fully consensus-based and represent the needs of key 

stakeholders of every nation participating in IEC work. Every member country, no matter how large 

or small, has one vote and a say in what goes into an IEC International Standard. 

 

                                                           
4
 "About ISO", http://www.iso.org/iso/about.htm 
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5.2.1.2.3 ITU (International Telecommunication Union) ɀ ITU-T 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the 

field of telecommunications, information and communication technologies (ICTs). The ITU 

Telecommunication Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible 

for studying technical, operating and tariff questions and issuing Recommendations on them with a 

view to standardizing telecommunications on a worldwide basis. 

 

5.2.1.3 Other Standards Development Organizations 

5.2.1.3.1 AUTOSAR 

The AUTOSAR partnership is an alliance of OEM manufacturers and Tier 1 automotive suppliers 

working together to develop and establish a de-facto open industry standard for automotive E/E 

architecture which will serve as a basic infrastructure for the management of functions within both 

future applications and standard software modules. 

AUTOSARs goals are: 

Å Standardization of basic software functionality of automotive ECUs 
Å Scalability to different vehicle and platform variants 
Å Transferability of software 
Å Support of different functional domains 
Å Definition of an open architecture 
Å Collaboration between various partners 
Å Development of highly dependable systems 
Å Support of applicable automotive international standards and state-of-the-art technologies 

The AUTOSAR scope includes all vehicle domains. 

The AUTOSAR standard will serve as a platform upon which future vehicle applications will be 

implemented and will also serve to minimize the current barriers between functional domains. It will, 

therefore, be possible to map functions and functional networks to different control nodes in the 

system, almost independently from the associated hardware. 

  

5.2.1.4 Standardization Groups and Committees 

ISO/TC204/WG3 ITS Database Technology 

ISO/TC204/WG14 Vehicle/Roadway Warning and Control Systems 

 

5.2.2 The Standards Development Process 

5.2.2.1 3.1 The ISO/IEC Directives and CEN/CENELEC Internal Regulations 

The rules governing the structure and drafting of International Standards are given in the document: 

“ISO/IEC Directives, Part 2, Principles and rules for the structure and drafting of ISO and IEC 

documents”5. This document complements Part 1 of the ISO/IEC Directives: “Procedures for the 

                                                           
5
 http://isotc.iso.org/livelink/livelink?func=ll&objId=4230456&objAction=browse&sort=subtype 
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technical work”6. This part sets out the procedures to be followed within ISO and the IEC in carrying 

out their technical work: primarily the development and maintenance of International Standards 

through the activities of technical committees and their subsidiary bodies. 

The development of European standards within CEN and CENELEC follows very similar procedures 

and is governed by the CEN/CENELEC Internal Regulations7. 

 

5.2.3 European Standards 

The European Standard is the flagship of the standardization activity in CEN and CENELEC. The 

process to deliver a European Standard takes a maximum of 3 years from the date that the technical 

work begins. Once approved, European Standards are implemented at national level as identical 

national standards and all conflicting national standards are withdrawn. This means that one 

European Standard replaces 32 national standards. 

Standards need to be available to assure the interoperability between devices, applications, data 

repositories, services and networks so that Europe can reap the full benefits of ICT. The use of 

standards also needs to be promoted, including by public procurement and relevant EU policies and 

legislation8. 

 

Technical Specifications (TSs) 

A Technical Specification (TS) can be produced when there is no immediate need or not enough 

consensus for an European Standard. It might also be appropriate to projects where the technology 

developed is not yet mature and/or the subject matter is still under technical development. The 

average timeframe for the delivery of a TS is 2 years. National standardization bodies are not obliged 

to adopt a TS as a national standard9.  

                                                           
6
 http://isotc.iso.org/livelink/livelink?func=ll&objId=4230455&objAction=browse&sort=subtype 

7
 http://boss.cen.eu/reference%20material/RefDocs/Pages/default.aspx 

8
 EUROPEAN COMMISSION, 2011, ñA strategic vision for European standards: Moving forward to enhance 

and accelerate the sustainable growth of the European economy by 2020ò 
9
 CEN/CENELEC, Linking R&D and Standardization: a pocket guide for project proposers 



  

This document and the information contained may not be copied, used or disclosed, entirely or partially, outside of the 3Ccar consortium 
without prior permission of the partners in written form. 

13 

6 Standardization and 3Ccar consortium 

Standards focused on Electric Vehicles 

There are an extensive number of standards focused on electric vehicles (EVs), their relationships to 

the infrastructure and to their users. These standards and regulations are developed at different 

levels (such as International, European and National) in a number of different organizations. At the 

international level, the standardization is mainly dealt with by two institutions: the International 

Electrotechnical Commission (IEC) and International Organization for Standardization (ISO). IEC, 

founded in 1906, deals with all electrical technologies, while ISO, founded in 1948, deals with all 

other technologies. In the IEC committees, many of the delegated experts are electricians or 

component manufacturers, while in ISO committee there is a much stronger input from vehicle 

manufacturers.  

In addition, the International Telecommunication Union (ITU) is a specialized agency for 

communications and information which develops the technical standards to ensure networks and 

technologies meet consistent standards. The main objective is to enable the growth, to sustain the 

development of telecommunications and information networks and to facilitate universal access so 

that people everywhere can participate in, and benefit from, the emerging information society and 

global economy.  

Within Europe, CENELEC and CEN operate as the European counterparts of IEC and ISO. Both have 

been active in electric vehicle standardization in the 1990s, through their technical committees 

CENELEC TC69X and CEN TC301. However, much of this work was parallel to the global 

standardization work, with the European standards created superseded by international standards 

when these were available (such as EN50275 vs. IEC61851, and EN1987 vs. ISO6469). The CEN and 

CENELEC electric vehicle committees have been reactivated in 2010, aiming principally to expedite 

the European adoption of international standards rather than drafting own standards. 

6.1 Standardization in 3Ccar Project 

The wide use of project results and integration of 3Ccar technologies and systems will be made in 

line with the European standards so they can be later on integrated in the automotive and green 

transport sectors. 

An important element in the development of the technologies for the electric vehicle of the future is 

the creation of standards to define the interfaces that different suppliers have to use in order to 

create a competitive and innovative platform. This will help to build a solid technology base for 

Europe and establish standards in the area of nano-electronics technologies, electrical architectures 

and systems for electric vehicles. 

Interoperability and standardization are important issues for the automotive and embedded systems 

industries and 3Ccar will contribute by providing input to the standardization groups in which the 

project partners are involved. Special focus will be on embedded systems and technology standards 

for electronic systems for electric vehicles. The work in 3Ccar is in line with the activities that are 

already initiated by the European partners for standardization of nano-electronics systems in 

automotive industry for the electric vehicles. 3Ccar will establish a liaison with the global 

stakeholders involved in development of next generation electric vehicles. 
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6.2  Relevant Standards and protocols 
Standardization is an important element needed to ensure that new components and subsystems 

can be easily connected. 3Ccar will be involved in standardization related activities promoting the 

goal to influence not just European but worldwide standards to avoid market fragmentation and to 

reduce overall smart electrified vehicle costs. Standards and common interfaces also need to be 

agreed upon quickly as this would enable the European car industry to establish themselves in the 

market for electric vehicles. 

3Ccar partners are expected to mainly contribute to the following standardization bodies/groups: 

‒ Significant contribution towards the standard ISO26262 (assessment of electronic systems 

suitability for safety-related functions), which is currently under development for automotive 

applications, starting from the existing general purpose standard IEC61508; 

‒ Contribution to potential CEN-CENELEC standards for E/E-architectures in electric vehicles (e.g. in 

CEN/TC 301 for road vehicles); 

‒ Contribution to the standardization workgroups relating to the cloud-based controllers, such as ISO 

WG3 3-Database Technologies and WG14 Vehicle / Roadway Warning and Control Systems. 

 

6.2.1 Overview of ISO 26262 

ISO 26262 is the adaptation of IEC 61508 to comply with needs specific to the application sector of 
electrical and/or electronic (E/E) systems within road vehicles. 

This adaptation applies to all activities during the safety lifecycle of safety-related systems comprised 
of electrical, electronic and software components. 

Safety is one of the key issues of future automobile development. New functionalities not only in 
areas such as driver assistance, propulsion, in vehicle dynamics control and active and passive safety 
systems increasingly touch the domain of system safety engineering. Development and integration of 
these functionalities will strengthen the need for safe system development processes and the need 
to provide evidence that all reasonable system safety objectives are satisfied. 

With the trend of increasing technological complexity, software content and mechatronic 
implementation, there are increasing risks from systematic failures and random hardware failures. 
ISO 26262 includes guidance to avoid these risks by providing appropriate requirements and 
processes. 

System safety is achieved through a number of safety measures, which are implemented in a variety 
of technologies (e.g. mechanical, hydraulic, pneumatic, electrical, electronic, programmable 
electronic) and applied at the various levels of the development process. Although ISO 26262 is 
concerned with functional safety of E/E systems, it provides a framework within which safety-related 
systems based on other technologies can be considered. ISO 26262: 

a) provides an automotive safety lifecycle (management, development, production, 
operation, service, decommissioning) and supports tailoring the necessary activities during 
these lifecycle phases; 

b) provides an automotive-specific risk-based approach to determine integrity levels 
[Automotive Safety Integrity Levels (ASIL)]; 

c) uses ASILs to specify applicable requirements of ISO 26262 so as to avoid unreasonable 
residual risk; 
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d) provides requirements for validation and confirmation measures to ensure a sufficient and 
acceptable level of safety being achieved; 

e) provides requirements for relations with suppliers. 

Functional safety is influenced by the development process (including such activities as requirements 
specification, design, implementation, integration, verification, validation and configuration), the 
production and service processes and by the management processes. 

Safety issues are intertwined with common function-oriented and quality-oriented development 
activities and work products. ISO 26262 addresses the safety-related aspects of development 
activities and work products. 

Figure 1 shows the overall structure of this edition of ISO 26262. ISO 26262 is based upon a V-model 
as a reference process model for the different phases of product development. Within the figure: 

— the shaded “V”s represent the interconnection between ISO 26262-3, ISO 26262-
4, ISO 26262-5, ISO 26262-6 and ISO 26262-7; 

— the specific clauses are indicated in the following manner: “m-n”, where “m” represents 
the number of the particular part and “n” indicates the number of the clause within that 
part. 

FIGURE 1: OVERALL STRUCTURE OF ISO 26262 STANDARD 

 

 

  

https://www.iso.org/obp/ui/#iso:std:iso:26262:-1:ed-1:v1:en:fig:1
https://www.iso.org/obp/ui/#iso:std:iso:26262:-3:en
https://www.iso.org/obp/ui/#iso:std:iso:26262:-4:en
https://www.iso.org/obp/ui/#iso:std:iso:26262:-4:en
https://www.iso.org/obp/ui/#iso:std:iso:26262:-5:en
https://www.iso.org/obp/ui/#iso:std:iso:26262:-6:en
https://www.iso.org/obp/ui/#iso:std:iso:26262:-7:en
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6.2.2 Overview of CEN/TC 301 

The standardization activities of CEN are steered by the CEN Technical Board (BT), who has full 

responsibility for the execution of CEN's work programme. Standards are prepared by Technical 

Committees (TCs). Each TC has its own field of operation (scope) within which a work programme of 

identified standards is developed and executed. TCs work on the basis of national participation by 

the CEN Members, where delegates represent their respective national point of view. This principle 

allows the TCs to take balanced decisions that reflect a wide consensus. 

A Subcommittee can be established within a TC, in the case of large programs of work. 

Until now, the road vehicle standardization has been internationally developed through ISO. Even so 

is in selected area a need to specified European standards requested by the European Commission. 

Therefore a European counterpart of ISO/TC 22 is needed with which the CEN/ISO ‘Vienna 

Agreement’ will be used to facilitate technical co-operation. The scope of CEN/TC 301 it is adapted 

accordingly. 
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7 Adoption of Standards in 3Ccar 
 

7.1 Identification of Standards  

This section discusses all the standards which apply within the context of the 

technology/technological area that the 3Ccar partners are involved with. 

The following table depicts all standards that have been identified by the partners of the consortium: 

TABLE 2: IDENTIFIED STANDARDS 

 Partner Standardization 
Body 

Standard / WG Description 

1 ITRI IEC IEC 62660 IEC 62660-1:2010 specifies performance 
and life testing of secondary lithium-ion 
cells used for propulsion of electric 
vehicles including battery electric vehicles 
(BEV) and hybrid electric vehicles (HEV) 

2 ITRI UL UL 1642 UL 1642 Standard for Lithium Batteries 

3 VIF ISO ISO 26262 ISO 26262: "Road vehicles – Functional 
safety 

4 TNO IEC IEC 62660 IEC 62660-1: Secondary lithium-ion cells 
for the propulsion of electric road vehicles 
– Part 1: Performance testing 

5 TNO IEC IEC 62660 IEC 62660-2 Secondary lithium-ion cells for 
the propulsion of electric road vehicles – 
Part 2: Reliability and abuse testing; 

6 TNO ISO ISO 12405 ISO 12405-1 Electrically propelled road 
vehicles — Test specification for lithium-
ion traction battery packs and systems — 
Part 1: High-power applications 

7 TNO ISO ISO 12405 ISO 12405-2 Electrically propelled road 
vehicles — Test specification for lithium-
ion traction battery packs and systems — 
Part 1: High-energy applications 

8 TNO SAE SAE J2464 SAE J2464: “EV & HEV Rechargeable 
Energy Storage System (RESS) Safety and 
Abuse Testing Procedure” 

9 TNO USABC - USABC Electrochemical Storage System 
Abuse Test Procedure Manual 

10 TNO UNECE UNECE Regulation 
Nº100 

UNECE Regulation Nº100: Battery electric 
vehicle safety 

11 TNO UNECE UN 38.3 UN 38.3. UN Manual of Tests and Criteria 
(UN Transportation Testing); applied to Li-
ion batteries 
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12 EDI ISO ISO 26262 ISO 26262: "Road vehicles – Functional 
safety 

13 OKMETIC SEMI Several Standards http://www.semi.org/en/Standards 

14 ON 
BELGIUM 

ISO ISO 26262 ISO 26262: "Road vehicles – Functional 
safety 

15 ON 
BELGIUM 

IEC IEC 61508 IEC 61508:2010, Functional safety of 
electrical/electronic/programmable 
electronic safety-related systems 

16 ON 
BELGIUM 

IEC IEC 62380 IEC 62380: Reliability data handbook – 
Universal model for reliability prediction of 
electronics components, PCBs and 
equipment 

17 ON 
BELGIUM 

IEC IEC 61709 IEC 61709:2011, Electric components - 
Reliability - Reference conditions for 
failure rates and stress models for 
conversion 

18 ON 
BELGIUM 

Siemens AG SN 29500 SN 29500 is a Siemens AG standard for the 
reliability prediction of electronic and 
electromechanical components 

19 ON 
BELGIUM 

PSI5 PSI5 Specification PSI5 (Peripheral Sensor Interface 5) / 
Interface standard for sensor applications 

20 TTTECH 
AG 

ISO ISO 26262 ISO 26262: "Road vehicles – Functional 
safety 

21 TTTECH 
AG 

IEEE IEEE 802.1 IEEE 802.1 

22 IDEAS & 
MOTION 
SRL 

ISO ISO 26262 ISO 26262: "Road vehicles – Functional 
safety 

23 STMicro ISO Several • ISO 11898-1, ISO 11898-2, ISO 11898-3, 
ISO 11898-4, ISO 11898-5, ISO 11898-6 

• ISO 16845-1, ISO 16845-2 
• ISO 17987 
• ISO26262 
• ISO 6469-2 (BEV safety) 
• ISO 6469-3 (Protection against electric 

shock) 
• ISO TS 16949 
• ISO 14001 

24 STMicro IEC Several IEC 61982-4 (BMS Performance) 

IEC 61982-5 (BMS Safety) 

25 STMicro CiA Several CiA 601-1, CiA 601-2, CiA 601-3, CiA 601-4 

CiA 603 

26 STMicro SAE SAE-J2284 SAE-J2284: High Speed Can (Hsc) for 
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Vehicle Applications 

27 STMicro AEC AEC - Q100 AEC - Q100: Failure Mechanism Based 
Stress Test Qualification For Integrated 
Circuits 
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7.2 Identified Standards in each respective Supply Chain 

7.2.1 SC 1 Smart Battery Cells 

 The subsequent list of standards and regulations shall serve as a guideline for the 
development process unless otherwise specified: 
- LV 148: Standard for 48V systems. 

 TNO is a member of the NEN 21/35 Committee on Dutch standards towards the testing of 

cells and batteries. 

 

7.2.2 SC 2 Functionally Integrated Powertrain 

Å All electrical as well as mechanical parts of SC2 that may affect a safe operation will be 
assessed in an FMEA according to ISO 26262 standard. The outcome of the research will be 
stated in Deliverable 2.6: “Report on design of highly integrated electric motor” (due PM 20). 
Notwithstanding some of the thoughts are already implemented into D1.3. 

Å Daimler &AVL will provide the gearing, which is necessary to connect the drivetrain to the 
axles of the car. The intention of the Supply Chain is to provide a standardized connection of 
the motor to the gearing to enable a fast and easy connection to the respective car type. 

Å To utilize the new powertrain as a modular system it is envisaged to standardize the shaft 
design to the needs of Daimler.  

7.2.3 SC 4 Domain Controller and Algorithms 

• Establish a generic development workflow (Tecnalia, EDI, CoSynth). In this task, an integrated 
highly flexible and solid development methodology and prototyping and implementation 
workflow must be established. The required smoothness and abstraction needs to be pro-
vided through a model-based development approach. Also, constraints and requirements 
established by the ISO-26262 functional safety standard will apply and considering its 
establishment in the European automotive sector, Autosar is thought as a reasonable 
approach to cover many of the implementation tasks. 

7.2.4 SC 5 High Speed Communication 

Å Communication module / Radio protocols. The radio module should operate in a license-free 

frequency band that is available worldwide. In addition, for reasons of interoperability and 

cost, a standard protocol is preferred, provided it can fulfill the requirements. The following 

table shows some existing commercial radio protocols for industrial wireless applications 

that could be used in the radio module. 
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FIGURE 2: EXAMPLES OF RADIO PROTOCOLS FOR INDUSTRIAL WIRELESS APPLICATIONS 

 

7.2.5 SC 8 Robustness and Reliability 

 TNO is a member of the UITP SORT working group on standards for the testing of vehicles. 

TNO is a member of the working group for UNECE HDH (Heavy Duty Hybrid) testing 

methodologies. 

 

7.3 Identification of Gaps – Plans to provide input 

As already pointed out, interoperability and standardization are important issues for the automotive 

and embedded systems industries. A preliminary Gap Analysis has to be carried out in order to 

identify issues, needs or inconsistencies that should be addressed towards standardization and 

interoperability. 

The following table comprises the views of the 3Ccar consortium partners regarding the 

identification of these issues, as well as their expected input. 

TABLE 3: IDENTIFIED GAPS 

 Partner Topic Details 

1 Daimler AG Standardization needs In the future, common voltage classes above 
500V are needed 

2 Daimler AG Input We intend to define a voltage class around 800-
900V which can be addressed with 1200V 
devices, and one class between 500 and 800V 
which can be handled with 900V devices. 

3 VIF Standardization needs ISO 26262 should be extended to cover the 
interaction of safety and security concerns. 
More examples are needed on how to handle 
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ADAS, including smart and/or artificial 
intelligent systems. 

4 TNO Standardization needs Standards relating to the thermal testing of cells 

5 TNO Standardization needs Standardized testing for the real-world ageing 
of battery cells 

6 ON BELGIUM Identification of issues, 
Input 

We found out some gaps in the ISO 26262:2011 
standard related to semiconductor 
developments and have provided our feedback 
for the release of the PAS 19451 that will be 
added as a new clause to the ISO 26262:2018 
standard 

7 ON BELGIUM Input ON Semiconductor is an active member of the 
ISO 26262 standardization committee (ISO TC 
22/SC32/WG8 “Functional Safety”) and has 
been contributing to the development of the 
PAS 19451 

8 ON BELGIUM Identification of issues There were some inconsistencies in PSI5 test 
specification. It was corrected and new test 
specification will be issued. 

9 TTTECH AG Standardization needs, 
Input 

Deterministic communication is a non-trivial 
activity, especially when combined with real-
time and fault-tolerance requirements. Thus, 
TTTech actively participates with inputs and 
discussions in IEEE 802.1 TSN 

10 TTTECH AG Standardization needs, 
Identification of issues 

Concerning ISO 262626: Fail operational (in 
work) security (currently open), reconfiguration 
/adaptive AUTOSAR (in work), Redundancy 
Concepts (open) 

11 TTTECH AG Standardization needs Concerning AUTOSAR: enhancements in the 
area of “Functional Safety“ similar as also the 
case in the ISO 26262 is the major target in 
order to take vehicles to the next level of 
autonomy (i.e. SAE-levels  4 & 5) 
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8 Standardization activities 

8.1 Involvement in Standardisation Bodies and Groups 

This section discusses the involvements of the 3Ccar members in different standardization bodies 

(e.g. European/international Standardization Organizations, European/international working groups, 

National standardization organizations, and other organizations) and main achievements in them.  

The following table summarizes the partner involvement in the standardization bodies and/or 

working groups. 

TABLE 4: INVOLVEMENT IN STANDARDIZATION BODIES / GROUPS 

 Partner Standardization 
Body / WG 

Field Description 

1 ON BELGIUM PSI5 Airbags / 
Sensors 

PSI5 (Peripheral Sensor 
Interface 5) associated 
member 

2 Daimler AG ISO/TC 22 Road 
vehicles 

Cells & Batteries Working group on 
standardization of voltage 
classes for electric vehicles 

3 TNO NEN Cells & Batteries TNO is a member of the NEN 
21/35 Committee on Dutch 
standards towards the testing 
of cells and batteries. 

4 TNO JRC Cells & Batteries TNO is in contact with JRC 
(Joint Research Centre) in 
Petten on battery testing 
standards 

5 STMicro ISO Cells & Batteries ISO/TC 22/SC 21/PT LIB and 
IEC/TC21/SC21A/TC69 JWG-Li 
Working on Li-ion BMS for EV 
and HEV 

6 ON BELGIUM IEC Electric & 
Electronic 

ON Semiconductor is involved 
in the IEC 61709 Edition 3 
which is not yet released and 
is used to calculate reliability 
figures 

7 STMicro AEC Electric & 
Electronic 

Automotive Electronics 
Council  
Component Technical 
Committee 

8 TTTECH AG IEEE Networking / 
Communication 

TTTech is actively 
participating in the IEEE 802.1 
Working group, specifically in 
the IEEE 802.1 Time Sensitive 
Networking (TSN) task group. 
In IEEE 802.1 TSN, next 
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generation networking 
technologies are being 
standardized that allow 
deterministic communication 
over Ethernet. 

9 NXP 

SEMICONDUCTORS 

NETHERLANDS BV 

Open Alliance Networking / 
Communication 

OPEN Alliance (One-Pair 
Ether-Net) Special Interest 
Group (SIG) - several TC’s 

10 STMicro ISO Networking / 
Communication 

ISO/TC 22/SC 31/WG 3 
Working group In-vehicle 
networks 

11 STMicro Open Alliance Networking / 
Communication 

OPEN Alliance: 
-TC6: Ethernet xMII 
-TC11: Automotive Ethernet 
Switch 

12 STMicro CiA Networking / 
Communication 

CiA IG CAN FD Technical 
Committee (TC) - The Interest 
Group (IG) CAN FD 
accompanies the 
international standardization 
of the CAN FD protocol (ISO 
11898 series) 

13 ON BELGIUM ISO Safety ON Semiconductor is an 
active member of the ISO 
26262 standardization 
committee (ISO TC 
22/SC32/WG8 “Functional 
Safety”) 

14 TTTECH AG AUTOSAR Safety TTTech is actively involved in 
the Safety Working Group of 
AUTOSAR (WP-A3). 

15 TTTECH AG ISO Safety TTTech is actively involved in 
the WG TC 22 (Technical 
Committee) below SC3 below 
WG 16 

16 Fraunhofer Several Several The Fraunhofer Gesellschaft 
participates in many 
standardization bodies and is 
a member by the 
membership of its institutes. 

17 TNO UITP Several TNO is a member of the UITP 
SORT (“Standardised On-Road 
Test cycles”) working group 
on standards for the testing 
of vehicles. 



  

This document and the information contained may not be copied, used or disclosed, entirely or partially, outside of the 3Ccar consortium 
without prior permission of the partners in written form. 

25 

18 TNO UNECE Several TNO is a member of the 
working group for UNECE 
HDH (Heavy Duty Hybrid) 
testing methodologies. 

19 TTTECH AG SAE Several Several 

20 IDEAS & MOTION 
SRL 

SAE Several I&M is currently involved in 
the activities of the SAE 
International – European 
Advisory Committee (EAC). 

21 STMicro DIN Standards 
Committee 
Automotive 
(NAAutomobil) 

Several DIN NA 052 DIN-
Normenausschuss 
Automobiltechnik 
(NAAutomobil) NA 052-00-31-
03 AK Arbeitskreis 
Datenbusse und Protokolle 

22 STMicro AUTOSAR Several  

23 STMicro Power Matters 
(PMA) 

Wireless Power 
Transfer 

Power Matters 
Alliance (PMA) is a global, 
not-for-profit, industry 
organization made to create a 
better power paradigm for 
wireless power technology, 
including charging for battery 
equipped devices 
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8.2 Involvement in Standardization Activities, Workshops, Meetings 

The following table summarizes the partner involvement in Standardization Activities, Workshops or 

Meetings (e.g. meetings with regulatory and standardization bodies to receive input for future 

modifications of standards and regulations). 

TABLE 5: INVOLVEMENT IN STANDARDIZATION ACTIVITIES, WORKSHOPS, MEETINGS 

 Partner Type of 
Activity 

Details 

1 VIF Workshop VIF organizes regular Functional Safety Community 
Workshops, where the Austrian ISO 26262 WG 
members (AIT and AVL) are present. On-going issues 
for the version of the standard are discussed. 

2 TNO Other activities TNO and daughter company TASS are active on the 
testing of new components, as well as certification of 
future vehicle technologies 

3 TNO Other activities TNO is active on directly supporting the EC on 
certification and standards 

4 ON BELGIUM Meeting, Other 
activities 

ON Semiconductor, as member of the ISO 
TC22/SC32/WG8 attends regular plenary meetings and 
conferences for the development of the ISO 26262 
standard 

5 ON BELGIUM Meeting ON Semiconductor attends some of the IEC 61709 
meetings 

6 ON BELGIUM Meeting Twice per year ON Belgium attends the PSI5 Associated 
Members Meeting 

7 TTTECH AG Meeting, Other 
activities 

TTTech participates in face to face meetings with the 
IEEE 802.1 Time Sensitive Networking (TSN) task group. 
These meetings occur every two months for a duration 
of one week each. Furthermore, TTTech participates in 
weekly conference calls. In IEEE 802.1 TSN, next 
generation networking technologies are being 
standardized that allow deterministic communication 
over Ethernet. 

8 IDEAS & MOTION 
SRL 

Workshop SAE EAC is focused on the organization of high quality 
technical workshops in Europe. The SAE - EAC office is 
in Brussels 

9 NXP 
SEMICONDUCTORS 
NETHERLANDS BV 

Meeting OPEN Alliance (One-Pair Ether-Net) Special Interest 
Group (SIG) Meetings 

10 STMicro Meeting CiA Interest Group (IG) CAN FD Meetings 
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8.3 Standardization Conferences 

The following table summarizes the – past or future - participation of 3Ccar partners in 

Standardization oriented conferences. 

TABLE 6: STANDARDIZATION CONFERENCES 

 Partner Conference Details 

1 TNO JRC (Petten) Workshop TNO will attend the JRC Petten hosted Workshop 

2 TNO CEN/CENELEC conference TNO will attend the CEN/CENELEC conference in 
September 2016 on battery testing standards 

3 ON 
BELGIUM 

PSI5 forum Participated on PSI5 forum in Neu-Ulm, May 13, 
2014, where we had a presentation about PSI5 
transceiver implemented on silicon in IC 

4 TTTECH AG Safetronic 2016 TTTECH plans to attend Safetronic.2016 
Functional Safety in Automotive conference 
(November 2016 in Stuttgart) 

 

5 TTTECH AG Euroforum ISO 26262 
conference 

TTTECH plans to attend the Euroforum ISO 26262 
conference (international annual conference on 
ISO 26262) which is being held in Stuttgart, 
Germany in September 2016 

6 TTTECH AG Elektronik-Systeme im 
Automobil 2016 

TTTECH attended Elektronik-Systeme im 
Automobil in February 2016 

7 STMicro International CAN 
Conference 

International CAN Conference (Vienna on 
October 27 and 28, 2015) 
F. Rennig attended 

8 STMicro Automotive Ethernet 
Congress 

Automotive Ethernet Congress, Munich, 
February 2016 

F. Rennig attended 

9 ON 
BELGIUM 

 ON Semiconductor as member of the ISO 
TC22/SC32/WG8 attends regular plenary 
meetings and conferences for the development 
of the ISO 26262 standard. 
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9 Conclusion 

This deliverable contains the first version of the report regarding the 3Ccar standardization activities. 

The report outlines the contributions and project experiences of the partners, as well as the 

collaboration activities with standardization bodies. More specifically, the report lists all major 

standards that have been adopted throughout the 3Ccar project and general involvement in 

standardization activities, as well as specific contributions performed by individual partners of the 

consortium towards the enhancement and creation of standards, during the first year of the project. 

The first year standardization activities fall within the project’s scope. However, significant 

contributions that will lead to major improvements in the standardization landscape will be 

presented later on in a more mature stage of the project lifecycle. It is clear that existing technical 

and safety related standards are already in use or can easily be adopted (e.g. ISO 26262 standard).  

Research and implementation activities shall continue to move alongside standardization 

possibilities. Identification of gaps, recommendations and collaboration with Standards Organizations 

will be an ongoing activity throughout the 3Ccar project lifecycle. 
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11 Definitions, Abbreviations and Acronyms 

AEC - Automotive Electronics Council  

AWI - Approved Work Item 

CD - Committee Draft 

CEN - Comité Européen de Normalisation (European Committee for Standardisation) 

CENELEC - Comité Européen de Normalisation Électrotechnique (European Committee for 

Electrotechnical Standardisation) 

CiA - CAN in Automation 

DIN - Deutsches Institut für Normung (German Institute for Standardisation) 

DIS - Draft International Standard 

DKE - Deutsche Kommission Elektrotechnik Elektronik Informationstechnik (German Commission for 

Electric, Electronic and Information technologies) 

ESO - European Standards Organization 

ETSI - European Telecommunications Standards Institute 

EU - European Union 

EV - Electric Vehicle 

FDIS - Final Draft International Standard 

IEC - International Electrotechnical Commission 

IEEE - Institute of Electrical and Electronics Engineering 

IS - International Standard 

ISO - International Organisation for Standardisation 

ISO CS - ISO Central Secretariat 

ITU - International Telecommunication Union 

NEN - Netherlands Standardization Institute 

NSB - National Standards Body 

NWIP - New Work Item Proposal 

OAA - Open Automotive Alliance 

OEM Original Equipment Manufacturer 

PG - Project Group 

PSI5 - Peripheral Sensor Interface 5 

SAE - Society of Automotive Engineers 

SAE - Society of Automotive Engineers 

SDO - Standards Developing Organisation, the generic term for CEN, ETSI, ISO, IEEE and so on.  

TC - Technical Committee for standardisation 

TR - Technical Report 

TS - Technical Specification 

UITP - International Association of Public Transport (L’Union internationale des transports publics) 

UNECE - United Nations Economic Commission for Europe 

USABC - U.S. Advanced Battery Consortium LLC 

WD - Working Draft 

WG - Working Group  
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