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This publication was developed under the 
framework of the German-Mexican Dialogue on 
Quality Infrastructure, established between the 
German Federal Ministry for Economic Affairs and 
Climate Action (BMWK) and the Mexican Ministry 
of Economy. This bilateral dialogue is a platform 
that brings together representatives from rele-
vant ministries, quality infrastructure institutions, 
companies as well as industry associations and 
chambers from both countries to address coop-
eration topics of mutual interest regarding qual-
ity infrastructure.

In the Global Project Quality Infrastructure (GPQI), 
BMWK engages in technical policy dialogues with 
important trading partners worldwide. In cooper-
ation with Brazil, China, India, Indonesia and Mex-
ico, the project is implemented with the support 
of the Deutsche Gesellschaft für Internationale 
Zusammenarbeit (GIZ) GmbH. This publication is 
the result of a collaboration since 2019 between 
stakeholders of the bilateral expert group within 
the project line ‘Strategic cooperation on elec-
tromobility: standardisation, certification and 
technical regulation’, which was agreed in the 
joint work plan of the German-Mexican Dialogue 
on Quality Infrastructure. 

It is the first of four volumes in the series of white 
papers on quality infrastructure in the field of 
electromobility. This series will address four pri-
ority topics: 1) charging infrastructure and bat-
tery safety and disposal; 2) public transport and 
heavy-duty vehicles; 3) personal and fleet vehi-
cles for passenger transportation; and 4) micro-
mobility (two-wheelers). 

About this publication
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For both Germany and Mexico, the automotive 
industry is one of the most important economic 
sectors. In Germany it is the largest industrial sec-
tor, representing around 20% of total German in-
dustry revenue in 2020.1  Similarly, the automotive 
industry in Mexico contributes 18.9% of the manu-
facturing Gross Domestic Product.2 Both Germany 
and Mexico are among the top 10 global vehicle 
producers and exporters.3
 
Influenced and propelled by technological de-
velopments and the sustainable development 
agenda, mobility is undergoing a transforma-
tion towards new trends such as electromobility, 
which has grown continuously at a global level for 
several years. In contrast to the 16% contraction 
of the global automobile market in 2020 owing 
to the Covid-19 pandemic, global sales of electric 
vehicles (EVs) increased by 41%, reaching 3 million 
vehicles.4 In the same year in Europe, new electric 
car registrations more than doubled to 1.4 million, 
overtaking China as the world’s largest buyer of 
EVs.5 In Mexico, sales of hybrid and EVs almost 
doubled compared to the previous year, reach-
ing more than 43,000 in 2021.6

Although these numbers show a positive trend, 
expansion of the charging infrastructure is fun-
damental to a further acceleration of the de-
velopment of electromobility across different 
vehicle segments, such as passenger cars, 
heavy-duty and light-duty vehicles. Thus, it 
is also important to consider differences in the 
characteristics and requirements of the charg-
ing infrastructure in line with the type of vehicle 
for which it is intended.

At the international level, there are several ex-
amples of countries and regions that have im-
plemented relevant policies and strategies to 
support the expansion of charging infrastructure, 
including the European Union (EU) and the Unit-
ed States (US), which are top trading partners 
for Mexico. As part of the European Green Deal,7 

for instance, the EU aims to make available one 
million public charging and refuelling stations by 
2025. To support this deployment, the long-term 
EU budget 2021-2027 provided EUR 503 billion to 
the European Green Deal Investment Plan.8 Addi-
tionally, the Recovery and Resilience Facility (RRF) 
programme was created as part of NextGener-
ationEU, the temporary recovery instrument. The 
RRF program will provide EUR 338 billion in the 
form of grants and EUR 385.5 billion in loans as fi-
nancial support to public investment in different 
areas.9 These areas include sustainable trans-
port and charging stations. For its part, an ex-
ample of public measures in the United States 
is Public Law 117-5810  – also known as the Infra-
structure Investment and Jobs Act – which ap-
propriated an investment of USD 7.5 billion in EV 
charging.11

As EV sales continue to grow and technologies 
advance, guaranteeing product quality and 

 1. Introduction

Electric vehicle tail light. © InstaWalli/Pexels
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safety throughout the entire value chain is fun-
damental to boosting the development of elec-
tromobility in emerging markets such as Mexico. 
The system that ensures safe, high-quality 
products and services put to market is known 
as quality infrastructure (QI). Its six pillars are 
technical regulations, standardisation, con-
formity assessment, accreditation, metrology 
and market surveillance.

In addition, an internationally harmonised QI fa-
cilitates trade and helps companies to remain 
competitive and be part of global value chains. 
International trade is smoother when technical 
and legal requirements that must be complied 
with are concordant between countries. Stan-
dards developed at the international level create 
a common language by integrating the knowl-
edge and experience of expert stakeholders from 
all around the world. Complying with internation-
ally harmonised standards is particularly ben-
eficial for small and medium-sized  enterprises 

(SMEs) seeking to expand sales to foreign mar-
kets. Around 99% of Mexican businesses are SMEs. 
Their global competitiveness is therefore im-
proved by a national QI that is harmonised at 
the international level and which proves product 
compliance. In addition, by internationally recog-
nising accreditation, trust in conformity assess-
ment is increased, thus eliminating the need for 
double testing or certification.

A robust and internationally harmonised QI sys-
tem is essential if the automotive sector is to 
maintain its global relevance, competitiveness 
and achieve a successful transition to electromo-
bility. Although all six pillars of QI are fundamental 
for the system to function efficiently and guar-
antee both product safety and quality, this white 
paper focuses on technical regulation, standard-
isation and conformity assessment. In this regard, 
the scope and aspects covered by this publica-
tion were discussed and agreed within the bilat-
eral expert group involved in this project line. 

METROLOGY

MARKET SURVEILLANCE

CONFORMITY ASSESSMENT

ACCREDITATION

STANDARDISATION

QUALITY
INFRASTRUCTURE

TECHNICAL REGULATION

Figure 1: The pillars of QI
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For the purposes of this white paper, charging 
infrastructure is understood as the set of tech-
nical means, services, facilities and spaces nec-
essary to provide electrical energy to an EV that 
is connected to the supply network. The term EV 
battery refers to the ‘rechargeable system that 
stores energy for delivery of electric energy for 
the electric drive’.12 Safety shall be understood 
as ‘freedom from risk which is not tolerable’13 
and disposal means ‘any operation which is 
not recovery even where the operation has as a 
secondary consequence the reclamation of sub-
stances or energy’.14

This first volume in the series of white papers in 
the field of electromobility focuses on charging 
infrastructure and battery safety and disposal. 
The objectives of this white paper are to:

•	 present (in a non-exhaustive manner) stand-
ards, technical regulations and conformity 
assessment schemes for EV charging infra-
structure and battery safety and disposal in 
Mexico, Germany, the European Union, the 
United States and at the international level, 
deemed as relevant by the bilateral expert 
group; 

 
•	 identify opportunities to harmonise Mexican 

standards, technical regulations and con-
formity assessment procedures with interna-
tional standards and conformity assessment 
schemes, with a view to promoting competi-
tiveness and innovation in the field of electro-
mobility in Mexico;

•	 offer joint recommendations for the adop-
tion of internationally harmonised standards, 
technical regulations and conformity assess-
ment schemes in Mexico.

2. Scope

EV charging infrastructure. © PhonlamaiPhoto/iStock
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blishes the technical specifications and guide-
lines that must be met by electrical installations 
to be safe for people and their property. This NOM 
considers EV charging equipment in its article 
625. It covers the electrical conductors and ex-
ternal electrical equipment which serve to con-
nect the EV to an electricity supply by conductive 
or inductive means. It also establishes provisions 
for the installation of equipment and devices re-
lating to the charging of EVs.

In the case of batteries, there are environmental 
regulations in place for their management at the 
end of their life cycle, such as the General Law 
for the Prevention and Integral Management of 
Waste (LGPGIR).17 Additionally, NOM-052-SEMAR-
NAT-200518 establishes characteristics, identi-
fication processes, classification and a listing 
of hazardous waste. Under their general scope, 
these regulations are also applicable to batteries 
for electromobility systems, even though they do 
not mention them explicitly. Other legal efforts 
aimed at reducing the environmental impact of 
EVs include the draft decree of the Circular Eco-
nomy Law – approved by the Mexican Senate on 
18 November 202119 and currently in line to be re-
viewed by the Chamber of Deputies. 

3.2 International
With the increasingly rapid growth of electromo-
bility worldwide, several countries have already 
developed a national regulatory framework in 
this field. The examples of Germany, the EU and 
United States are chosen as references becau-
se of the context in which this white paper was 
developed and their role as major trading part-
ners for Mexico.

At the international level, however, there exists 
the United Nations 1998 Agreement on Global 
Technical Regulations for Wheeled Vehicles, 
Equipment and Parts.20 The framework for this 
agreement is the World Forum for Harmonisa-

A quality infrastructure framework is fundamen-
tal to safeguarding people, health and the en-
vironment, among other legitimate objectives of 
public interest. As part of the QI system, technical 
regulations set essential public interest protection 
goals by laying down characteristics for products, 
processes, production methods or services, in-
cluding the applicable administrative provisions 
with which compliance is mandatory.15 In this way, 
product safety and quality are ensured.

3.1 Mexico 
In Mexico, the Quality Infrastructure Law pre-
scribes how its QI system is organised and im-
plemented, as well as the roles and responsi-
bilities of stakeholders. In compliance with this 
law, Mexican regulatory authorities are obliged 
to foster an adequate quality infrastructure, in-
cluding development of Mexican technical regu-
lations (Norma Oficial Mexicana – NOM) in their 
respective fields of competence. In the case of 
electromobility, the competent regulatory aut-
horities are the Ministry of Economy (Secretaría 
de Economía), the Ministry of Energy (Secretaría 
de Energía – SENER), the Ministry of Infrastructure, 
Communications and Transports (Secretaría de 
Infraestructura, Comunicaciones y Transportes – 
SICT) and the Ministry for the Environment and 
Natural Resources (Secretaría de Medio Ambi-
ente y Recursos Naturales – SEMARNAT). 

As electromobility is at an early stage in the Me-
xican market, there are currently no NOMs spe-
cifically concerning EV charging infrastructure 
and batteries. Thus, it is deemed necessary to 
develop the regulatory framework that esta-
blishes minimum requirements for these core 
elements of this type of mobility. That way, both 
user and electricity grid protection can be ensu-
red through safe and high-quality products.

With regard to EV charging infrastructure, the 
technical regulation NOM-001-SEDE-201216 esta-

3. Technical regulations 
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tion of Vehicle Regulations (WP.29) under the 
United Nations Economic Commission for Euro-
pe (UNECE).21 As part of UNECE, the World Forum 
provides a unique multilateral platform for the 
harmonisation or development of international 
technical regulations for vehicles. In particular, 
the purpose of the UN 1998 Agreement is to es-
tablish a global process to jointly develop global 
technical regulations (GTR) ‘ensuring high le-
vels of safety, environmental protection, energy 
efficiency and anti-theft performance of whee-
led vehicles, equipment and parts’, as well as 
reducing technical barriers to trade through the 
harmonisation of existing technical regulations 
for wheeled vehicles.

With regard to EVs, the Global Technical Regu-
lation No. 20 on Electric Vehicle Safety (EVS)22  – 
ECE /TRANS/180/add.20 – was established on 14 
March 2018. This regulation specifies the safe-
ty-related performance of electrically propelled 
road vehicles and their rechargeable electric 
energy storage systems. 

Germany/European Union
With regard to charging infrastructure, European 
Directive 2014/94/EU  establishes ‘measures for 
the deployment of alternative fuels infrastructure 
in the Union’. It sets out ‘minimum requirements 
for the building-up of alternative fuels infras-
tructure, including recharging points for electric 
vehicles’, among other refuelling points, as well 
as ‘common technical specifications for such 
recharging and refuelling points and user infor-
mation requirements’. For instance, this Directive 
establishes the labelling requirements for both 
the charging infrastructure and EVs. It also provi-
des technical specifications for charging points, 
taking into consideration the socket outlets and 
plugs that will be equipped for interoperability 
purposes, referencing the European standards 
EN 62196-2 and EN 62196-3, both equivalent to 
the international standards IEC 62196-2:2016 and 
IEC 62196-3:2014 respectively. A proposal for a re-
gulation of the European Parliament and of the 
Council on the deployment of alternative fuels 
infrastructure is currently under development.24 
It will repeal Directive 2014/94/EU of the European 
Parliament and of the Council.

With regard to batteries, Regulation No. 100 of 
the Economic Commission for Europe of the Uni-
ted Nations (UNECE)25 stipulates specific require-
ments for safe electric powertrains, necessary 
for the vehicle type approval. These include the 
requirements of a vehicle and of a Recharge-
able Energy Storage System (RESS). It also de-
scribes RESS test methods to verify safety perfor-
mance under conditions that may arise during a 
vehicle crash.  

A proposal from the European Commission (EU 
COM) for a new regulation concerning batteries 
and waste26  was published on 10 December 2020. 
This regulation is set to repeal Directive 2006/66/
EC27 on batteries and accumulators and waste 
batteries and accumulators and amend Regula-
tion EU No 2019/102028 on market surveillance and 
compliance of products. This follows EU COM’s in-
terest in setting requirements for the sustainabi-
lity and safety of the batteries, including those for 
EVs. Relevant aspects considered in the regula-
tion include, but are not limited to, requirements 
of sustainability and safety, labelling and infor-
mation, and supply chain due diligence. In addi-
tion, measures for the end-of-life management 
of batteries are set out. According to a briefing 
from the European Parliament on the ‘New EU re-
gulatory framework for batteries’,29 published in 
July 2021, the legal process for the development 
of this regulation is still in progress.

United States
Concerning EV charging infrastructure, Public 
Law No. 114-9430  directed the US Department of 
Transport to designate national corridors for EVs 
and alternative fuels. This law aims to identify the 
need for electric vehicle charging and other fu-
elling infrastructures (hydrogen, propane, natu-
ral gas, etc.) at strategic locations along major 
national highways. 

In Title 16 of the Code of Federal Registrations, 
Part 30931 establishes labelling requirements 
for non-liquid alternative vehicle fuels, and for 
certain vehicles powered in whole or in part by 
alternative fuels, including electric vehicles. Ac-
cording to this regulation, information that must 
be disclosed includes: kilowatt (kW) capacity, 
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voltage, type of current (alternating current (AC) 
or direct current (DC)), electric current limits and 
charging mode (conductive or inductive).

Federal Motor Vehicle Safety Standards (FMVSS) 
is another regulatory scheme which aims to 
prevent and reduce vehicle crashes. FMVSS  
No. 35 ‘Electric-powered vehicles: Electrolyte 
spillage and electrical shock protection’32 sets 
down electrical safety requirements harmonised 
with GTR No. 13, ‘Hydrogen and fuel cell vehicles,’ 
among other sources.
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4.1 Mexico
In Mexico, the national standardisation bodies with 
competence to develop technical documents of 
voluntary compliance, known as NMX, in the auto-
motive field are ANCE (Asociación de Normaliza-
ción y Certificación A.C.), IMNC (Instituto Mexicano 
de Normalización y Certificación, A.C.) and NYCE 
(Normalización y Certificación NYCE, S.C.).

A series of NMX for EVs covers technical specifi-
cations for several components, including per-
sonnel protection systems and supply equip-
ment. The relevant NMX that were identified by 
the bilateral expert group are listed below.

Similar to technical regulations, standards pro-
vide, ‘for common and repeated use, rules, gui-
delines or characteristics for products or related 
processes and production methods’ . Generally, 
they are developed by consensus among inter-
national experts and their compliance is volun-
tary. However, they may become mandatory if 
referenced directly in a technical regulation. They 
ensure certain levels of uniformity and consisten-
cy through the use of a common technical lan-
guage, as well as compatibility, quality and safe-
ty criteria. This helps to build trust among market 
participants and reduce transaction costs. Stan-
dards also support innovation by spreading best 
practices and state-of-the-art procedures.

4. Standards 

Theme Mexican Standard Concordance with
 international standards

                  Charging Infrastructure

Personnel protection 
systems for supply 
circuits

NMX-J-668/1-ANCE-2013 Electric 
Vehicles (EV) – Personnel protec-
tion systems for supply circuits –
Part 1: General requirements

Non concordant with interna-
tional standards. It is harmonised 
regionally with standards from 
the United States (UL 2231-1) and 
Canada (CSA C22.2 No. 281.1), 
developed within the Council for 
Harmonization of Electrotechnical 
Standards of the Nations in the 
Americas.

NMX-J-668/2-ANCE-2013
Electric Vehicles (EV) – Personnel 
Protection Systems for Electric 
Vehicle (EV) Supply Circuits – 
Part 2: Particular Requirements
for Protection Devices for Use in
 Charging Systems

Non concordant with interna-
tional standards. It is harmonised 
regionally with standards from 
the United States (UL 2231-2) and 
Canada (CSA C22.2 No. 281.2), 
developed within the Council for 
Harmonization of Electrotechni-
cal Standards of the Nations in 
the Americas.

Table 1: Mexican standards applicable to charging infrastructure and batteries for EVs

http://www.dof.gob.mx/nota_detalle.php?codigo=5338939&fecha=01/04/2014
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=24886
https://www.dof.gob.mx/nota_detalle.php?codigo=5338939&fecha=01/04/2014http://www.dof.gob.mx/nota_detalle.php?codigo=5338939&fecha=01/04/2014#gsc.tab=0
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=24887
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Theme Mexican Standard Concordance with
 international standards

                  Charging Infrastructure

Supply equipment NMX-J-677-ANCE-2020 Electric 
Vehicles – Supply equipment

Non concordant with interna-
tional standards. It is harmon-
ised regionally with standards 
from the United States (UL 2594) 
and Canada (CSA C22.2 No. 
280), developed within the 
Council for Harmonization of 
Electrotechnical Standards of 
the Nations in the Americas.

Plugs, socket 
outlets and 
couplers

NMX-J-678-ANCE-2020 Electric 
vehicle – Plugs, socket outlets 
and couplers

Non concordant with internation-
al standards. It is harmonised 
regionally with standards from 
the United States (UL 2251) and 
Canada (CSA C22.2 No. 282), 
developed within the Council for 
Harmonization of Electrotechni-
cal Standards of the Nations in 
the Americas.

NMX-J-683-1-ANCE-2020 Electric 
vehicle – Plugs, socket outlets, 
vehicle connectors and vehicle 
inlets – Conductive charging of 
electric vehicles – Part 1: General 
requirements

Modified concordance with 
international standard IEC 
62196-1 Plugs, socket outlets, 
vehicle connectors and vehicle 
inlets – Conductive charging of 
electric vehicles – Part 1: General 
requirements, ed3.0 (2014-06). 
(Note on status: updated to ed 
4.0 in May 2022)

Deviation from international 
standard is due to adjustments 
in the operating or test frequen-
cy at 60 Hz, which is used in 
Mexico, as well as in the desig-
nation of the conductor size 
according to local technical 
regulations (NOM). Also due to 
substitutions of references 
to international standards for 
local standards (NMX).

http://dof.gob.mx/nota_detalle.php?codigo=5595540&fecha=25/06/2020
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL2594
https://dof.gob.mx/nota_detalle.php?codigo=5595539&fecha=25/06/2020
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL2251
http://www.dof.gob.mx/nota_detalle.php?codigo=5619062&fecha=21/05/2021
https://webstore.iec.ch/publication/6582
https://webstore.iec.ch/publication/6582
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Theme Mexican Standard Concordance with
 international standards

                  Charging Infrastructure

Plugs, socket 
outlets and 
couplers

NMX-J-683-2-ANCE-2020 
Electric vehicles – Plugs, socket 
outlets, vehicle connectors and 
vehicle inlets – Conductive 
charging of electric vehicles – 
Part 2: Dimensional compatibility 
and interchangeability require-
ments for AC pin and con-
tact-tube accessories

Modified concordance with 
international standard IEC 
62196-2 Plugs, socket outlets, 
vehicle connectors and vehicle 
inlets – Conductive charging of 
electric vehicles – Part 2: Dimen-
sional compatibility and in-
ter-changeability requirements 
for AC pin and contact-tube 
accessories, ed2.0 (2016-02).

Deviation from international 
standard is due to adjustments 
in the operating or test frequen-
cy at 60 Hz and volt-age used in 
Mexico, as well as in the desig-
nation of the conductor size 
according to local technical 
regula-tions (NOM). Also due to 
substitu-tions of references to 
international standards for local 
standards (NMX).

NMX-J-683-3-ANCE-2020 
Electric vehicles – Plugs, socket 
outlets, vehicle connectors and 
vehicle inlets – Conductive 
charging of electric vehicles –
Part 3: Dimensional compatibility 
and interchangeability require-
ments for DC and AC/DC pin and 
contact- tube vehicle couplers

Modified concordance with 
international standard IEC 
62196-3 Plugs, socket outlets, 
vehicle connectors and vehicle 
inlets – Conductive charging of 
electric vehicles – 
Part 3: Dimensional compatibility 
and interchangeability require-
ments for DC and AC/DC pin 
and contact-tube vehicle 
couplers, ed1.0 (2014-06).

Deviation from international 
standard is due to adjustments 
in the operating or test frequen-
cy at 60 Hz, which is used in 
Mexico. Also due to substitutions 
of references to international 
standards for local standards 
(NMX).

https://www.dof.gob.mx/nota_detalle.php?codigo=5596378&fecha=08/07/2020#gsc.tab=0
https://webstore.iec.ch/publication/24204
https://webstore.iec.ch/publication/24204
https://www.dof.gob.mx/nota_detalle.php?codigo=5609507&fecha=06/01/2021#gsc.tab=0
https://webstore.iec.ch/publication/6584
https://webstore.iec.ch/publication/6584
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Theme Mexican Standard Concordance with
 international standards

                  Charging Infrastructure

Electric vehicle 
conductive 
charging system

NMX-J-684-1-ANCE-2021
Electric vehicle conductive 
charging system – 
Part 1: General requirements

Modified concordance with inter-
national standard IEC 61851-1 
Electric vehicle conductive 
charging system – Part 1: General 
requirements, ed3.0 (2017-02). 

Deviation from international 
standard is due to adjustments in 
the operating or test frequency at 
60 Hz, which is used in Mexico. Also 
due to substitutions of references 
to international standards for local 
standards (NMX) and the use of 
standard voltages for Mexico.

Electric vehicles 
– inductive 
charging systems

NMX-J-725-1-ANCE-2016 
Electric vehicles – Inductive 
charging systems – 
Part 1: General requirements

Modified concordance with 
international standard IEC 
61980-1, Electric vehicle wireless 
power transfer (WPT) systems 
– Part 1: General requirements, 
ed1.0 (2015-07). (Note on status: 
updated to ed 2.0 in November 
2020)

Deviation from international 
standard is due to adjustments 
in the operating or test frequen-
cy at 60 Hz, which is used in 
Mexico. Also due to substitutions 
of references to international 
standards for local standards 
(NMX).

Cybersecurity NMX-I-27032-NYCE-2018 
Information Technologies – 
security techniques – 
Guidelines for cybersecurity

Identical to ISO/IEC 27032:2012 
Information technology – Security 
techniques – Guidelines for 
cybersecurity

Battery

No local standards for EV batteries were identified.

https://dof.gob.mx/nota_detalle.php?codigo=5640410&fecha=10/01/2022#gsc.tab=0
https://webstore.iec.ch/publication/33644
http://www.dof.gob.mx/nota_detalle.php?codigo=5475126&fecha=02/03/2017
https://webstore.iec.ch/publication/22951
https://webstore.iec.ch/publication/22951
https://nyce.org.mx/catalogodeestandaresnyce/producto/nmx-i-27032-nyce-2018-tecnologias-de-la-informacion-tecnicas-de-seguridad-lineamientos-para-la-ciberseguridad/#:~:text=Esta%20Norma%20Mexicana%20provee%20una,Protecci%C3%B3n%20de%20la%20infraestructura%20de
https://www.iso.org/standard/44375.html
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The following NMX is also currently applicable to EV charging infrastructure. However, in 2017 the IEC 
withdrew the international standard with which the NMX has modified concordance. Thus, it should 
be noted that withdrawal of this NMX could be expected in the near future.

Theme Mexican Standard Concordance with
 international standards

                  Charging Infrastructure

Electric vehicle 
conductive 
charging system

NMX-J-684/22-ANCE-2014 Electric 
vehicle conductive charging 
system – Part 22: AC charging 
station for electric vehicles
(Note on status: Due to the with-
drawal of IEC 61851-22 in 2017, the 
withdrawal of this NMX could be 
expected for the next revision of 
this standard no later than 2024.

Modified concordance with 
international standard IEC 61851-22, 
Electric vehicle conductive charging 
system – Part 22: AC electric vehicle 
charging station, ed1.0 (2001-05). 
(Note on status: withdrawn in 2017. 
All requirements of this standard 
were moved to IEC 61851-1:2017 ED3.)

Deviation from international stan-
dard is due to adjustments in the 
operating or test frequency at 60 
Hz, which is used in Mexico. Also due 
to substitutions of references to 
international standards for local 
standards (NMX) and the use of 
standard voltages for Mexico.

Table 2: Mexican standard applicable to charging infrastructure for EVs that is expected to be withdrawn

https://www.dof.gob.mx/nota_detalle.php?codigo=5389040&fecha=16/04/2015
https://webstore.iec.ch/publication/6031
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4.2 International
At the international level, the International Organisation for Standardisation (ISO) and the Interna-
tional Electrotechnical Commission (IEC) are two leading standardisation organisations which have 
published several standards in the field of electromobility. The standards that were identified as most 
relevant in terms of the scope of this white paper are listed below. 

Theme International standard

Communication protocols ISO/IEC 15118 series – Road vehicles – 
Vehicle to grid communication interface

•	 ISO 15118-1:2019 Part 1: General information  
and use case definition

•	 ISO 15118-2:2014 Part 2: Network and application protocol 
requirements

•	 ISO 15118-3:2015 Part 3: Physical and data link layer requirements

•	 ISO 15118-4:2018 Part 4: Network and application protocol  
conformance test

•	 ISO 15118-5:2018 Part 5: Physical and data link  
layer conformance tests

•	 ISO 15118-8:2020 Part 8: Physical layer and data  
link layer requirements for wireless communication

•	 ISO 15118-20:2022 Part 20: Network and application protocol 
requirements

IEC 61850 series – Communication networks and systems  
for power utility automation

Cybersecurity ISO/IEC 27000:2018 Information technology – 
Security techniques – Information security
management systems

ISO/SAE 21434:2021 Road vehicles – Cybersecurity engineering

Electrical installations IEC 60364-7-722:2018 RLV Low-voltage electrical  
installations – Part 7-722: Requirements for special  
installations or locations – Supplies for electric vehicles

Electric vehicle conductive 
charging system

IEC 61851 series – Electric vehicle conductive charging system

•	 IEC 61851-1:2017 Part 1: General requirements

•	 IEC 61851-24:2014 Part 24: Digital communication between  
a DC EV charging station and an electric vehicle for control  
of DC charging. 

Table 3: Identified international standards applicable to charging infrastructure and batteries for EVs

Charging Infrastructure

https://webstore.iec.ch/publication/29264
https://webstore.iec.ch/publication/9273
https://webstore.iec.ch/publication/24196
https://webstore.iec.ch/publication/32348
https://webstore.iec.ch/publication/32336
https://webstore.iec.ch/publication/66460
https://webstore.iec.ch/publication/26347
https://webstore.iec.ch/publication/6028
https://www.iso.org/standard/73906.html
https://www.iso.org/standard/70918.html
https://webstore.iec.ch/publication/63898
https://webstore.iec.ch/publication/33644
https://webstore.iec.ch/publication/6033
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Theme International standard

Information exchange for 
electric vehicle charging 
roaming service

IEC 63119-1:2019 Information exchange for electric  
vehicle charging roaming service – Part 1: General.

IEC 63119-2 (first edition) Information exchange for Electric
 Vehicle charging roaming service – Part 2: Use cases.

Note on current status: Preparation of report of voting on 
committee draft for vote. The publication date is forecast 
for February 2023.

Plugs, socket outlets, vehicle 
connectors and inlets

IEC 62196 series – Plugs, socket outlets, vehicle connect-ors
and vehicle inlets – Conductive charging of electric ve-hicles

•	 IEC 62196-2:2016 Part 2: Dimensional compatibility  
and interchangeability requirements for AC pin and  
contact-tube accessories

•	 IEC 62196-3:2014 Part 3: Dimensional compatibility and  
interchangeability requirements for DC and AC/DC pin  
and contact-tube vehicle couplers

Protection against  
electric shock

IEC 61140:2016 Protection against electric shock –  
Common aspects for installation and equipment

Protocol for Management of 
Electric Vehicles charging 
and discharging 
infrastructures

IEC 63110 series (under development) – Protocol for 
Management of Electric Vehicles charging and discharging 
infrastructures: 

•	 IEC 63110-1 (first edition) Part 1: Basic Definitions,  
Use Cases and architectures.	

•	 IEC 63110-2 (first edition) Part 2: Technical protocol  
specifications and requirements.

•	 IEC 63110-3 (first edition) Part 3: Requirements for  
conformance tests.

Batteries and  
high-voltage systems

ISO 6469-1:2019 – Part 1: Rechargeable energy storage system 
(RESS)

Environmental conditions 
and testing for electrical 
and electronic equipment

ISO 16750 series – Road vehicles – Environmental conditions 
and testing for electrical and electronic equipment

•	 ISO 16750 -1:2018 Part 1: General

•	 ISO 16750-2:2012 Part 2: Electrical loads

•	 ISO 16750-3:2012 Part 3: Mechanical loads

•	 ISO 16750-4:2010 Part 4: Climatic loads

Charging Infrastructure

Battery

https://webstore.iec.ch/publication/59496
https://www.iec.ch/dyn/www/f?p=103:38:0::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1255,23,102126
https://webstore.iec.ch/publication/24204
https://webstore.iec.ch/publication/6584
https://webstore.iec.ch/publication/23997
https://www.iec.ch/ords/f?p=103:38:512721853289318::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1255,23,100390
https://www.iec.ch/ords/f?p=103:38:603159556873880::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1255,23,100390
https://www.iec.ch/dyn/www/f?p=103:38:603159556873880::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1255,23,100391
https://www.iec.ch/dyn/www/f?p=103:38:603159556873880::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1255,23,100392
https://www.iso.org/standard/68665.html
https://www.iso.org/standard/69568.html
https://www.iso.org/standard/61280.html
https://www.iso.org/standard/58049.html
https://www.iso.org/standard/46043.html
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Theme International standard

Electric propulsion 
components

ISO 21498 series - Electrically propelled road vehicles – 
Electrical specifications and tests for voltage class B
systems and components

•	 ISO 21498-1:2021 Part 1: Voltage sub-classes and 
characteristics

•	 ISO 21498-2:2021 Part 2: Electrical tests for components

ISO 21782 series Electrically propelled road vehicles — 
Test specification for electric propulsion components

Environmental testing IEC 60068-2-30:2005 Environmental testing – Part 2-30:  
Tests – Test Db: Damp heat, cyclic (12 h + 12 h cycle)

IEC 60068-2-47:2005 Environmental testing – Part 2-47: 
Test – Mounting of specimens for vibration, impact and 
similar dynamic tests

IEC 60068-2-64:2008/AMD1:2019 Environmental testing – 
Part 2-64: Tests – Test Fh: Vibration, broadband random 
and guidance

EV battery disposal No international standards for the disposal of EV batteries 
were identified

Lithium-ion battery packs 
and systems

ISO 12405-4:2018 Electrically propelled road vehicles –
Test specification for lithium-ion traction battery packs 
and systems – Part 4: Performance testing

Secondary batteries testing IEC 61982:2012 Secondary batteries (except lithium) for
the propulsion of electric road vehicles – Performance 
and endurance tests

Secondary lithium-ion cells IEC 62660-1:2018 RLV Secondary lithium-ion cells for the 
propulsion of electric road vehicles – Part 1: Performance testing

IEC 62660-2:2018 RLV Secondary lithium-ion cells for the 
propulsion of electric road vehicles – Part 2: Reliability and
abuse testing

IEC 62660-3:2022 RLV Secondary lithium-ion cells for the 
propulsion of electric road vehicles – Part 3: Safety 

Battery

https://www.iso.org/standard/78209.html?browse=tc
https://www.iso.org/standard/78210.html?browse=tc
https://www.iso.org/standard/72335.html
https://webstore.iec.ch/publication/515
https://webstore.iec.ch/publication/533
https://webstore.iec.ch/publication/65892
https://www.iso.org/standard/71407.html?browse=tc
https://webstore.iec.ch/publication/6222
https://webstore.iec.ch/publication/64366
https://webstore.iec.ch/publication/64367
https://webstore.iec.ch/publication/74669
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IEC 62196 / Plugs, 
socket -outlets, 
vehicle connectors 
and vehicle inlets

GB/T mode 2
Charging mode: AC

Used in: China

GB/T mode 4
Charging mode: DC

Used in: China

Type 2 Combined Charging 
System connector (CCS 1)

Charging mode: DC
Used in: United States

PE

CCS 2
Charging mode: DC

Used in: European Union

Figure 2: Types of EV connectors, charging modes and current type according to IEC 62196

Type 1 connector (SAE J1772) 
Charging mode: AC

Used in: United States

Type 2
Charging mode: AC

Used in: European Union
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Germany/European Union
Based on the principles of the EU harmonisation legislation, numerous European and German stan-
dards are based on international standards. In Germany, the national standardisation bodies are the 
German Institute for Standardization (DIN) and the German Commission for Electrical, Electronic & 
Information Technologies of DIN and VDE (DKE). In that sense, the following table displays a compa-
rative overview of harmonised German standards based on the international standards listed above.

Table 4: Internationally harmonised German standards applicable to charging infrastructure and batteries for EVs

Theme International Standard Harmonised German /
European standard

                 Charging infrastructure

Communication 
pro-tocols

ISO/IEC 15118 Road vehicles – 
Vehicle to grid communication 
interface

DIN EN ISO 15118-1:2019-08 
Road vehicles – Vehicle to grid 
communication interface

IEC 61850 series – Communication 
networks and systems for power 
utility automation

DIN EN 61850 series – Communi-
cation networks and systems for 
power utility automation

Cybersecurity ISO/IEC 27000:2018 Information 
technology – Security techniques 
– Information security manage-
ment systems

DIN EN ISO/IEC 27000:2020-06 
Information technology – Security 
techniques – Information security 
management systems

Electrical 
installtions

IEC 60364-7-722 Low-voltage 
electrical installations – Part 7-722: 
Requirements for special instal-
lations or locations – Supplies for 
electric vehicles

DIN VDE 0100-722:2019-06 
Low-voltage electrical installa-
tions – Part 7-722: Requirements 
for special installations or lo-
cations – Supplies for electric 
vehicles

Electric vehicle 
conductive 
charging system

IEC 61851-1:2017 Electric vehicle 
conductive charging system –  
Part 1: General requirements

DIN EN IEC 61851-1 
Berichtigung 1:2021-06 VDE 0122-1 
Berichtigung 1:2021-06 Electric 
vehicle conductive charging 
system – Part 1: General 
requirements

IEC 61851-24:2014 Electric vehicle 
conductive charging system – 
Part 24: Digital communication 
between a DC EV charging sta-
tion and an electric vehicle for 
control of DC charging.

Note on current status: prepa-
ration of the report on the com-
mittee voting of the draft. The 
publication date of edition 2.0 is 
forecast for 10 January 2023.

DIN EN 61851-24:2014-11
VDE 0122-2-4:2014-11 Electric 
vehicle conductive charging 
system – Part 24: Digital com-
munication between a DC EV 
charging station and an electric 
vehicle for control of DC charging.
Note on current status: in force.

DIN EN 61851-24:2017-04 - Draft
VDE 0122-2-4:2017-04 Electric 
vehi-cle conductive charging 
system – Part 24: Digital com-
munication be-tween a DC EV 
charging station and an electric 
vehicle for control of DC charging
Note on current status: draft of 
up-dated standard.

https://www.iso.org/standard/69113.html
https://www.beuth.de/en/standard/din-en-iso-15118-1/308326326
https://webstore.iec.ch/publication/6028
https://www.beuth.de/de/erweiterte-suche/272754!search?alx.searchType=complex&searchAreaId=1&query=DIN+EN+61850&facets%5B276612%5D=&hitsPerPage=10
https://www.iso.org/standard/73906.html
https://www.beuth.de/en/standard/din-en-iso-iec-27000/320327782
https://webstore.iec.ch/publication/29958
https://www.beuth.de/en/standard/din-vde-0100-722/303775992
https://webstore.iec.ch/publication/33644
https://www.beuth.de/en/standard/din-en-iec-61851-1-berichtigung-1/339695195
https://www.beuth.de/en/standard/din-en-iec-61851-1-berichtigung-1/339695195
https://www.beuth.de/en/standard/din-en-iec-61851-1-berichtigung-1/339695195
https://webstore.iec.ch/publication/6033
https://www.beuth.de/en/standard/din-en-61851-24/216627200
https://www.beuth.de/en/standard/din-en-61851-24/216627200
https://www.beuth.de/en/draft-standard/din-en-61851-24/269261206
https://www.beuth.de/en/draft-standard/din-en-61851-24/269261206
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Theme International Standard Harmonised German /
European standard

                 Charging infrastructure

Information 
exchange for 
electric vehicle 
charging roaming 
service

IEC 63119-1:2019 Information
exchange for electric vehicle 
charging roaming service – 
Part 1: General.

DIN EN IEC 63119-1:2020-03
VDE 0122-19-1:2020-03 Informa-
tion exchange for electric vehicle 
charging roaming service – 
Part 1: General (IEC 63119-1:2019).

IEC 63119-2 (first edition) Informa-
tion exchange for Electric Vehicle 
charging roaming service – Part 2: 
Use cases

Note on current status: preparati-
on of the report on the committee 
voting of the draft. The publication 
date of edition 2.0 is forecast for 
February 2023.

DIN EN IEC 63119-2:2021-08 - Draft
VDE 0122-19-2:2021-08 Informa-
tion exchange for Electric Vehicle 
charging roaming service – Part 
2: Use cases

Note on current status: draft.

Plugs, socket 
outlets, vehicle 
connectors and 
vehicle inlets

IEC 62196-2:2016 Plugs, socket 
outlets, vehicle connectors and 
vehicle inlets – Conductive 
charging of electric vehicles – 
Part 2: Dimensional compatibility 
and interchangeability require-
ments for AC pin and contact-
tube accessories

Note on current status: prepara-
tion of the report on the voting of 
the international standard final 
draft. The publication date is 
forecast for 20 May 2022.

DIN EN 62196-2:2017-11
VDE 0623-5-2:2017-11 Plugs, sock-
et-outlets, vehicle connectors 
and vehicle inlets – Conductive 
charging of electric vehicles – 
Part 2: Dimen-sional compatibility 
and interchange-ability require-
ments for AC pin and contact-tu-
be accessories

Note on current status: in force.

DIN EN IEC 62196-2:2020-02 - 
Draft VDE 0623-5-2:2020-02 
Plugs, socket outlets, vehicle 
connectors and vehi-cle inlets – 
Conductive charging of electric 
vehicles – Part 2: Dimen-sional 
compatibility and interchange-
ability requirements for AC pin 
and contact-tube accessories

Note on current status: draft of 
up-dated standard.

https://webstore.iec.ch/publication/59496
https://www.beuth.de/en/standard/din-en-iec-63119-1/316605245
https://www.beuth.de/en/standard/din-en-iec-63119-1/316605245
https://www.iec.ch/dyn/www/f?p=103:38:0::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1255,23,102126
https://www.beuth.de/en/draft-standard/din-en-iec-63119-2/342350880
https://www.beuth.de/en/draft-standard/din-en-iec-63119-2/342350880
https://webstore.iec.ch/publication/24204
https://www.beuth.de/en/standard/din-en-62196-2/276632993
https://www.beuth.de/en/standard/din-en-62196-2/276632993
https://www.beuth.de/en/draft-standard/din-en-iec-62196-2/318339024
https://www.beuth.de/en/draft-standard/din-en-iec-62196-2/318339024
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Theme International Standard Harmonised German /
European standard

                 Charging infrastructure

Plugs, socket 
outlets, vehicle 
connectors and 
vehicle inlets

IEC 62196-3:2014 Plugs, socket 
outlets, vehicle connectors and 
vehicle inlets – Conductive char-
ging of electric vehicles – Part 3: 
Dimensional compatibility and 
interchangeability requirements 
for DC and AC/DC pin and con-
tact-tube vehicle couplers

Note on current status: prepara-
tion of the report on the voting of 
the international standard final 
draft. The publication date is 
forecast for 20 May 2022.

DIN EN 62196-3:2015-05
VDE 0623-5-3:2015-05 Plugs, so-
cket outlets, vehicle connectors 
and vehicle inlets – Conductive 
charging of electric vehicles 
– Part 3: Dimensional compa-
tibility and interchangeability 
requirements for DC and AC/DC 
pin and contact-tube vehicle 
couplers

Note on current status: in force.

DIN EN IEC 62196-3:2020-03 - Draft 
VDE 0623-5-3:2020-03

Note on current status: 
draft of updated standard.

Protection against 
electric shock

IEC 61140:2016 Protection against 
electric shock – Common 
aspects for installation and 
equipment

DIN EN 61140:2016-11 
Protection against electric shock – 
Common aspects for installation 
and equipment

Protocol for 
Management of 
Electric Vehicles 
charging and 
discharging 
infrastructures

Project IEC 63110-1 (first edition) 
Protocol for management of 
elec-tric vehicles charging and 
dis-charging infrastructures – 
Part 1: Basic definitions, use cases 
and architectures

DIN EN 63110-1:2019-02 - 
Draft VDE 0122-110-1:2019-02 
Protocol for Management of 
Electric Vehicles charging and 
discharging infrastructures – 
Part 1: Basic definitions, use 
cases and architectures

                  Battery

Environmental 
testing

IEC 60068-2-30:2005 Environ-
mental testing – Part 2-30: 
Tests – Test Db: Damp heat, 
cyclic (12 h + 12 h cycle)

DIN EN 60068-2-30:2006-06 
Environmental testing – 
Part 2-30: Tests – Test Db: Damp 
heat, cyclic (12 h + 12 h cycle)

IEC 60068-2-47:2005 
Environ-mental testing – Part 2-47: 
Test – Mounting of specimens 
for vibra-tion, impact and similar 
dynamic tests

DIN EN 60068-2-47:2006-03 
Environmental testing – 
Part 2-47: Test – Mounting of 
specimens for vibration, impact, 
and similar dynamic tests

IEC 60068-2-64:2008/AMD1:2019 
Environ-mental testing – 
Part 2-64: Tests – Test Fh: 
Vibration, broadband random 
and guidance

DIN EN 60068-2-64:2020-09
VDE 0468-2-64:2020-09 
Environmental testing – 
Part 2-64: Tests – Test Fh: 
Vibration, broadband 
random and guidance

https://webstore.iec.ch/publication/6584
https://www.beuth.de/en/standard/din-en-62196-3/229860135
https://www.beuth.de/en/standard/din-en-62196-3/229860135
https://www.beuth.de/en/draft-standard/din-en-iec-62196-3/319477584
https://www.beuth.de/en/draft-standard/din-en-iec-62196-3/319477584
https://webstore.iec.ch/publication/23997
https://www.beuth.de/en/standard/din-en-61140/257907297
https://www.iec.ch/ords/f?p=103:38:609946731743204::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:1255,23,100390
https://www.beuth.de/en/draft-standard/din-en-63110-1/299720125
https://www.beuth.de/en/draft-standard/din-en-63110-1/299720125
https://webstore.iec.ch/publication/515
https://www.beuth.de/en/standard/din-en-60068-2-30/89389406
https://webstore.iec.ch/publication/533
https://www.beuth.de/en/standard/din-en-60068-2-47/86640965
https://webstore.iec.ch/publication/65892
https://www.beuth.de/en/standard/din-en-60068-2-64/325059393
https://www.beuth.de/en/standard/din-en-60068-2-64/325059393
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Theme International Standard Harmonised German /
European standard

                  Battery

Secondary 
batteries testing

IEC 61982:2012 Secondary 
batteries (except lithium) for 
the propulsion of electric road 
vehicles – Performance and 
endurance tests

DIN EN 61982:2013-04
VDE 0510-32:2013-04 Secondary 
batteries (except lithium) for
the propulsion of electric road 
vehicles – Performance and 
endurance tests

Secondary 
lithium-ion cells

IEC 62660-1:2018 Secondary 
lithium-ion cells for the propulsion 
of electric road vehicles – Part 1: 
Performance testing

DIN EN IEC 62660-1:2020-07
VDE 0510-33:2020-07 Secondary 
lithium-ion cells for the propul-
sion of electric road vehicles – 
Part 1: Performance testing

IEC 62660-2:2018 Secondary 
lithium-ion cells for the propulsion 
of electric road vehicles – Part 2: 
Reliability and abuse testing

DIN EN IEC 62660-2:2020-07
VDE 0510-34:2020-07 
Secondary lithium-ion cells for 
the propulsion of electric road 
vehicles – Part 2: Reliability and 
abuse testing

IEC 62660-3:2016 Secondary 
lithium-ion cells for the propulsion 
of electric road vehicles – Part 3: 
Safety requirements

DIN EN IEC 62660-3:2021-08 - 
Draft VDE 0510-49:2021-08 
Secondary lithium-ion cells 
for the propulsion of electric 
road vehicles – Part 3: Safety 
requirements

Another European standard considered as relevant, but which does not have international 
equivalence, is the following:

Table 5: German/European standard applicable to charging infrastructure for EVs

Theme German / European standard

Consumer information DIN EN 17186:2019-10 Identification of vehicles and infrastructures 
compatibility – Graphical expression for consumer information 
on EV power supply.

  Charging infrastructure

https://webstore.iec.ch/publication/6222
https://www.beuth.de/en/standard/din-en-61982/170169399
https://webstore.iec.ch/publication/64366
https://www.beuth.de/en/standard/din-en-iec-62660-1/321514971
https://www.beuth.de/en/standard/din-en-iec-62660-1/321514971
https://webstore.iec.ch/publication/64367
https://www.beuth.de/en/standard/din-en-iec-62660-2/321512987
https://www.beuth.de/en/standard/din-en-iec-62660-2/321512987
https://webstore.iec.ch/publication/25737
https://www.beuth.de/en/draft-standard/din-en-iec-62660-3/342187544
https://www.beuth.de/en/draft-standard/din-en-iec-62660-3/342187544
https://www.beuth.de/en/standard/din-en-17186/296006537


27 Quality Infrastructure for Electromobility: I. Charging infrastructure, battery safety and disposal

United States
In the United States, the Society of Automotive Engineers (SAE) International and Underwriters 
Laboratories (UL) are two standardisation bodies that develop voluntary standards used for 
industries such as the automotive. The following standards used in the US were selected as 
relevant references: 

Table 6: US standards applicable to charging infrastructure and batteries for EVs

Theme US standard

Communication protocols SAE J2847/2_201504 Communication Between Plug-In 
Vehicles and Off-Board DC Chargers

SAE J2931/1_201412 Protection requirements for digital 
communication between equipment

Personnel 
Protection Systems

UL 2231-1 Standard for Personnel Protection Systems for Electric 
Vehicle (EV) Supply Circuits: General Require-ments

UL 2231-2 Standard for Personnel Protection Systems for Electric 
Vehicle (EV) Supply Circuits: Particular Require-ments for 
Protection Devices for Use in Charging Systems

Plugs and couplers SAE J1772_201710 Electric Vehicle and Plug in Hybrid Electric 
Vehicle Conductive Charge Coupler

SAE J3068_201804 Electric Vehicle Power Transfer System 
Using a Three-Phase Capable Coupler

UL 2251 Standard for Plugs, Receptacles, and Couplers for 
Electric Vehicles

Supply equipment UL 2594 Standard for Electric Vehicle Supply Equipment

Disposal No standards were identified

Performance of modules SAE J1798_201911 Recommended Practice for 
Performance Rating of Electric Vehicle Battery Modules

Requirements for electrical 
energy storage assemblies

UL 2580 Batteries for Use in Electric Vehicles

Safety criteria for a lithium-
based rechargeable battery 
system

SAE J2929_201302 Safety Standard for Electric and Hybrid 
Vehicle Propulsion Battery Systems Utilizing Lithium-based 
Rechargeable Cells

Testing SAE J1766_201401 Recommended Practice for Electric, Fuel Cell 
and Hybrid Electric Vehicle Crash Integrity Testing

  Charging infrastructure

  Battery

https://www.sae.org/standards/content/j2847/2_201504/
https://www.sae.org/standards/content/j2931/1_201412/
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=24886
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=24887
https://www.sae.org/standards/content/j1772_201710/
https://www.sae.org/standards/content/j3068_201804
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=33653
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL2594
https://www.sae.org/standards/content/j1798_201911/
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL2580
https://www.sae.org/standards/content/j2929_201302
https://www.sae.org/standards/content/j1766_201401/


28 Quality Infrastructure for Electromobility: I. Charging infrastructure, battery safety and disposal

Table 7: Additional identified UL standards applicable to charging infrastructure and batteries for EVs

Theme US standard

Charging system 
equipment

UL 2202 Standard for Electric Vehicle (EV) Charging System 
Equipment

UL 9741 Outline for Bidirectional Electric Vehicle (EV) Charging 
System Equipment

Power supply UL 2747 Outline for Electric Vehicle Power Supplies

Cable UL 2263 Electric Vehicle Cable

Wireless power transfer UL 2750 Outline of Investigation for Wireless Power Transfer 
Equipment for Electric Vehicles

Service and production 
chargers

UL 2871 Outline for Electric Vehicle (EV) Service and Production 
Chargers

Repurposing batteries UL 1974 Standard for Evaluation for Repurposing Batteries

Electrical energy storage 
assemblies (EESAs) and 
subassembly/modules

UL 2271 Standard for Batteries for Use In Light Electric Vehicle 
(LEV) Applications

UL 2580 Standard for Batteries for Use In Electric Vehicles

  Charging infrastructure

  Battery

Additional UL standards for EVs that were not reviewed in detail for this publication, but which are 
relevant to note, are the following: 

https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=20342
https://www.shopulstandards.com/ProductDetail.aspx?productId=UL9741
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=39301
https://www.shopulstandards.com/ProductDetail.aspx?productId=UL2750_1_O_20200313
https://www.shopulstandards.com/ProductDetail.aspx?productId=UL2871_1_O_20140220
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=35079
https://www.shopulstandards.com/ProductDetail.aspx?UniqueKey=34895
https://standardscatalog.ul.com/ProductDetail.aspx?productId=UL2580
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the need for additional assessments. In the field 
of electromobility, the IECEE programme ‘covers 
the testing and certification for safety and per-
formance of batteries and charging stations’.

Germany/European Union
In the case of the EU, the corresponding proce-
dures according to the conformity assessment 
modules are determined by the applicable le-
gislation. 

For the automotive field, there exists ‘Regulation 
(EU) 2018/858 on the approval and market sur-
veillance of motor vehicles and their trailers, and 
of systems, components and separate technical 
units intended for such vehicles’.36 This regulati-
on establishes ‘the administrative provisions and 
technical requirements for the type-approval 
and placing on the market of all new vehicles, 

Conformity assessment procedures (CAPs) 
consist of a set of actions ‘used, directly or in-
directly, to determine that the relevant require-
ments in technical regulations or standards are 
fulfilled’. 34 These procedures include sampling, 
testing and inspection, evaluation, verification 
and assurance of conformity, as well as appro-
val, among others.

5.1 Mexico
In Mexico, CAPs are defined within the NOMs and 
NMX. As there are no Mexican technical regula-
tions specifically for charging infrastructure or 
batteries for electric vehicles, there are no na-
tional mandatory CAPs for these products. As for 
the NMX listed previously in this paper, each of 
those standards outline their corresponding CAP.

5.2 International
Harmonised CAPs help to reduce trade barriers, 
as they increase reliability and objectivity with 
regard to the safety and quality of products and 
services. Thus, the acceptance of foreign confor-
mity assessment results and certificates can be 
increased, helping to reduce costs and facilita-
ting international trade. Conformity assessment 
standards and guides developed by ISO and 
IEC are an example of the efforts being made to 
promote the harmonisation of CAPs.

The IEC System of Conformity Assessment Sche-
mes for Electrotechnical Equipment and Com-
ponents (IECEE) Certification Body (CB) Scheme 
is a multilateral agreement between member 
countries and certification organisations ‘for 
mutual acceptance of test reports and certifi-
cates dealing with the safety of electrical and 
electronic components, equipment and pro-
ducts’. 35 Through the IECEE CB Scheme, products 
can be certified only once by an accepted Na-
tional Certification Body (NCB) for test results to 
be internationally accepted by others without 

5. Conformity assessment procedures  

Connecting to EV charging infrastructure. © kckate16/iStock
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systems, components and separate technical 
units’.37 It also lays down provisions for the pla-
cing on the market and the entry into service of 
parts and motor vehicles intended to be used on 
public roads, among other requirements. 

As for batteries, the proposal from EU COM for a 
new regulation concerning batteries and waste 
contains the rules on the conformity assessment 
of batteries and their CAP.38

United States
In the United States, motor vehicles and vehic-
le equipment manufactured for sale in the US 
must be certified to comply with applicable  
Federal Motor Vehicle Safety Standards 
(FMVSS). For motor vehicles and motor vehicle 
equipment sold in the US, the manufacturer is re-
quired to carry out a ‘self-certification’ to certify 
the compliant vehicle or equipment according 
to the corresponding FMVSS.39 Original equip-
ment manufacturers (OEMs) who have facilities 
with the necessary capabilities can carry out 
self-certifications on their own. Otherwise, they 
may hire national or foreign third-party confor-
mity assessment bodies, such as laboratories or 
proving grounds, to obtain the corresponding 
certificates and test results which prove compli-
ance with regulations. OEMs must submit to the 
National Highway Traffic Safety Administration 
(NHTSA) the required documentation in a certi-
ficate issued by the OEM or other conformity as-
sessment bodies to indicate that their motor ve-
hicles and/or items of motor vehicle equipment 
are in full compliance with all federal laws, stan-
dards and regulations pertinent to vehicle safety 
and consumer information.
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6. Recommendations  

nised approaches and to achieve a success-
ful transition into electromobility, guaranteeing 
a level playing field with safe and high-quality 
products. 

In this regard, the following table shows the  
regulatory and standardisation requirements in 
Mexico – for key aspects of charging infrastruc-
ture and batteries for EVs – that were identified 
by the bilateral expert group.

The technical regulations and standards pre-
sented in the previous sections of this paper offer 
international best practices from a QI perspecti-
ve in the electromobility field. As electromobility 
continues to develop and evolve worldwide, the 
harmonisation of regulatory and standardisati-
on frameworks is imperative in order to maintain 
competitiveness and participation throughout 
global value chains. Mexico has the opportuni-
ty to cooperate early on internationally harmo-

Table 7: Regulatory and standardisation requirements for EV charging infrastructure and batteries identified by the expert group

Regulatory requirements 1. Electrical safety of chargers and electric grid installations  
   with regard to:

•	 electromagnetic compatibility and power quality between 
the charging technologies and power supply systems (e.g. 
voltage and electrical current harmonics, fluctuations of 
power, protection schemes at distribution level).

2. Communication protocol between charging infrastructure 
    and vehicle with regard to:

•	 charge control unit for controlling and monitoring the  
charging process of an EV.

3. Labelling with information for consumers (e.g. type of 
    connectors available, nominal voltage and current) and 
    instructions on use of the infrastructure for consumers.

Standardisation 
requirements

1. Classification of the type of electric vehicle charging 
   technology, its use and safety criteria.

2. Type of plugs available depending on the type of charge 
    to guarantee interoperability.

3. Pantograph charging for the implementation of fast charging.

4. Cybersecurity to protect the software of the infrastructure 
    and data it obtains from users and vehicles.

  Charging infrastructure
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Regulatory requirements 1. Safety and protection of electric drivetrain  
   (traction motors, power electronics and battery) to  
   guarantee protection of the user, including:

•	 devices or controls for thermal runaway to avoid 
       overheating;

•	 electrolyte containment to avoid acid spills.

2. Recycling of components to comply with circular 
    economy principles.

3. Testing methods to maintain reliability and prevent failures.

Battery

Based on the aforementioned regulatory and standardisation requirements, the following  
recommendations are ordered according to the priority with which they should be addressed. 
Firstly, it is recommended that NOMs are developed for the aspects listed below: 

3.	 Labelling requirements to provide crucial 
information (e.g. type of connectors avai-
lable, nominal voltage and current) and 
instructions on use of the infrastructure for 
consumers. This way consumers can con-
sult information on the type of connectors 
available and nominal voltage and current, 
among other relevant data. It will also help 
to avoid possible damage to the vehicle, the 
charging infrastructure or the electric grid 
caused by inappropriate use. It is suggested 
that Title 16 of the US Code of Federal Re-
gistrations, Part 309, is used as a reference 
for this NOM, as it specifies in more detail the 
characteristics of the labelling and informa-
tion it must provide. For example, its positio-
ning in a legible location and display of kilo-
watt (kW) capacity, voltage value and type 
(DC or AC), amperage and whether the sys-
tem is conductive or inductive.

Charging infrastructure 

1.	 Minimum requirements for the stable sup-
ply of current without voltage spikes, as well 
as for the integrity of the electric grid. IEC 
60364-7-722 can be used as a reference. 
A reliable electricity supply for the charging 
infrastructure, regardless of location, is fun-
damental if strategies of expansion are to be 
successful. Increasing the efficiency of elec-
tric energy distribution and enhancing the 
quality, reliability and safety of distribution 
networks are also part of the objectives wit-
hin the Program for the Development of the 
National Electric System (PRODESEN)40 2021-
2035, which details annual planning of the 
Mexican National Electric System. Thus, it is 
suggested that this recommendation is ad-
dressed as a number one priority.

2.	 Communication protocol between the char-
ging infrastructure and the vehicle, taking into 
account different types of charging – including 
fast charge –, wired and wireless, as well as 
pantographs. International standards ISO/IEC 
15118, IEC 61850 series, and IEC 61851-24:2014 
should be considered as a basis. Interopera-
ble communication is necessary to reduce 
operational costs and facilitate access for 
EV users to all different charging networks.
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Secondly, with regard to the standardisation 
requirements, the recommendations are:

Charging infrastructure 

1.	 Use harmonised standards for the characte-
ristics, operating conditions of the EV supply 
equipment and its requirements for electri-
cal safety, such as IEC 61851 and IEC 62196 
series.

2.	 Using IEC 62196 as a reference, define and 
standardise which type of plugs should be 
available in the charging infrastructure, de-
pending on the type of charge, to guarantee 
interoperability.

3.	 Promote the implementation of harmonised 
cybersecurity standards based on ISO/IEC 
27000:2018 and ISO/SAE 21434:2021 to pro-
tect both the integrity of the charging infras-
tructure and the sensitive data of users.

EV batteries

•	 Use harmonised standards for testing EV 
batteries and electric propulsion compo-
nents in order to guarantee their quality and 
safety, e.g. the series ISO 16750, ISO 21498, 
ISO 21782, IEC 60068 and ISO 12405-4:2018.

With regard to conformity assessment pro-
cedures in Mexico, the international IECEE CB 
scheme should be used as a reference. The 
acceptance of certificates of origin is also dee-
med necessary to assure that products enter-
ing the Mexican market are compliant, while at 
the same time facilitating trade.   

EV batteries

1.	 Electric drivetrain safety and protection 
against electric shock and liquid leakage in 
case of impact and during normal operation 
of the vehicle. This should be applicable for 
both new and retrofitted vehicles to ensure 
protection of users, charging infrastructure 
and the electric grid. UNECE R100 is propo-
sed as a reference.

2.	 Disposal process for batteries to avoid en-
vironmental impact, as well as requirements 
for the recycling of its components to protect 
the environment and avoid release of hazar-
dous waste. Since no current standards for 
the disposal of electric batteries were identi-
fied at the international level, Mexico should 
play an active part on the international 
technical committees for standardisation to 
support the development and adoption of 
an internationally harmonised standard for 
the disposal of EV batteries. Examples of this 
may include IEC technical committees (TC) 
21 for secondary cells and batteries, TC 111 
for environmental standardisation of elec-
trical and electronic products and systems, 
and the CEN Committee CEN/CLC/JTC 10 
for material efficiency aspects for products 
in scope of Ecodesign legislation. Further-
more, once the proposal for a regulation of 
the European Parliament and of the Council 
concerning batteries and waste batteries is 
approved and officially published by the EU 
COM, it can be used as a reference.

Figure 3: Electric vehicle charging battery. © Peter Varga/AdobeStock

https://www.iec.ch/dyn/www/f?p=103:7:::::FSP_ORG_ID:1290
https://www.iec.ch/dyn/www/f?p=103:7:::::FSP_ORG_ID:1290
https://standards.cencenelec.eu/dyn/www/f?p=205:32:0::::FSP_ORG_ID,FSP_LANG_ID:2240017,25&cs=10B7B067CC7107748A52C1C034BB4CFD3
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7. Conclusion  

A robust QI system for electromobility in Mexico 
is essential to boost its development, maintain 
competitiveness of the industry and ensure safe, 
high-quality products. This white paper therefo-
re provides an overview of technical regulations, 
standards and conformity assessment proce-
dures in Mexico, Germany/European Union and 
the United States, considered by the bilateral ex-
pert group as relevant for charging infrastructure 
and batteries for electric vehicles. International 
best practices regarding regulatory procedures, 
standardisation and conformity assessment 
presented in this paper offer consensus-ba-
sed and cutting-edge knowledge from experts 
all around the world. The joint recommendati-
ons are based on the regulatory and standar-
disation needs identified by the bilateral expert 
group. They suggest internationally harmonised 
technical regulations, standards and conformity 
assessment procedures that should be develo-
ped in Mexico. This way, consumer confidence 
and protection can be strengthened and inter-
national trade can be facilitated.

The aim of this work is to support the develop-
ment of a robust and internationally harmoni-
sed QI system in Mexico. This will also help pro-
mote competitiveness and innovation in the 
field of electromobility and achieve a success-
ful transition to mobility of the future. This white 
paper provides inputs for further discussion on 
aspects of electromobility. For this reason, fur-
ther cooperation topics may arise and can be 
proposed to the German-Mexican Dialogue on 
Quality Infrastructure.
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