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Explanatory note 

 

As a result of the transition from fossil fuels to sustainable forms of energy, worldwide developments 

in the area of charging electrical vehicles (EVs) have been proceeding at a rapid pace. In this developing 

market, it is important that trading parties have confidence that the amount of energy transferred is 

measured fairly and accurately. Regulators in various individual economies have started, or are starting, 

initiatives to develop national or regional metrology regulations for Electrical Vehicle Supply 

Equipment (EVSE), for which the requirements are not always mutually exchangeable. 

The need for international guidance on metrology for EVSE was agreed upon by the Committee of 

OIML (CIML) at its 51st meeting in 2016 in Strasbourg, where the CIML decided on the mandate to 

revise OIML R 46:2012 Active energy electricity meters. Recommendations for EVSE metrology were 

initially foreseen to be included in the next version of R 46. By 2021, however, a separate Project Group 

was established, resulting in a separate, self-contained OIML Guide, G 22 Electric vehicle supply 

equipment, published in 2022. Immediately following the development of G 22, the same OIML Project 

Group produced a full Recommendation on EVSE. This Recommendation is a fine-tuned, more 

elaborate version of the text of G 22, and contains all the mandatory parts. 

The intention of this Recommendation follows that of G 22: to provide a blueprint for requirements and 

procedures for type testing, to be used by national regulators and approval authorities to set up their own 

legislation. In this Recommendation, the EVSE is considered as a unique, built-for-purpose system, 

which incorporates alternating current (AC) or direct current (DC) energy metrology. Whether the 

metrology in the EVSE is accomplished using a separately type approved meter, or integrated into the 

electronics of the EVSE, does not affect the requirements for testing, or the performance of the EVSE. 

This Recommendation covers both AC and DC chargersEVSE. While practical technical experience in 

testing and approving AC measurement techniques is present, that for DC applications is not fully 

mature in various regions. However, DC charging applications constitute an important, growing portion 

of the EV charging market, and fair trade of electrical energy in DC is deemed at least as important as 

in AC.  

With the publication of this Recommendation on EVSE, the OIML  retracts G 22. 
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Foreword 

The International Organisation of Legal Metrology (OIML) is a worldwide, intergovernmental 

organisation whose primary aim is to harmonise the regulations and metrological controls applied by 

the national metrological services, or related organisations, of its Member States. 

The main categories of OIML publications are: 

▪ International Recommendations (OIML R), which are model regulations that establish the 

metrological characteristics required of certain measuring instruments and which specify 

methods and equipment for checking their conformity. OIML Member States shall implement 

these Recommendations to the greatest possible extent; 

▪ International Documents (OIML D), which are informative in nature and which are 

intended to harmonise and improve work in the field of legal metrology; 

▪ International Guides (OIML G), which are also informative in nature and which are 

intended to give guidelines for the application of certain requirements to legal metrology; and 

▪ International Basic Publications (OIML B), which define the operating rules of the various 

OIML structures and systems. 

OIML Draft Recommendations, Documents and Guides are developed by Project Groups linked to 

Technical Committees or Subcommittees which comprise representatives from OIML Member States. 

Certain international and regional institutions also participate on a consultation basis. Cooperative 

agreements have been established between the OIML and certain institutions, such as ISO and the IEC, 

with the objective of avoiding contradictory requirements. Consequently, manufacturers and users of 

measuring instruments, test laboratories, etc. may simultaneously apply OIML publications and those 

of other institutions. 

International Recommendations, Documents, Guides and Basic Publications are published in English 

(E) and translated into French (F) and are subject to periodic revision.  

Additionally, the OIML participates in Joint Committees with other Institutions for the development of 

Vocabularies (OIML V) and Joint Guides and periodically commissions legal metrology experts to 

write Expert Reports (OIML E). Expert Reports are intended to provide information and advice, and 

are written solely from the viewpoint of their author, without the involvement of a Technical Committee 

or Subcommittee, nor that of the CIML. Thus, they do not necessarily represent the views of the OIML. 

This publication – reference OIML  R xx:20yy (E) – was developed by OIML Project Group TC 12/p 3 

Electric Vehicle Charging Stations.  

OIML Publications may be downloaded from the OIML website in the form of PDF files. Additional 

information on OIML Publications may be obtained from the Organisation’s headquarters: 

Bureau International de Métrologie Légale 

11, rue Turgot – 75009 Paris – France 

Telephone: +33 1 48 78 12 82 

Fax:  +33 1 42 82 17 27 

E-mail:  biml@oiml.org 

Internet:  www.oiml.org 
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Part 1 

Metrological and technical requirements 

1 Scope 

This Recommendation provides metrological and technical requirements applicable to Electric Vehicle 

Supply Equipment (EVSE, both AC and DC) subject to legal metrological controls. The requirements 

are provided for type approval, initial verification and, re- subsequent verification, possibly using on-

site and in situ testing. They also apply to modifications that may be made to existing approved devices. 

This Recommendation does not apply to wireless charging systems. 

The provisions set out here apply only to active electrical energy measurements and computation of 

transaction billing. 

This Recommendation does not apply to contractual private transactions as defined in 2.2.17.3. 

2 Terms and definitions 

The terminology used in this Recommendation conforms to OIML International Document D 11 

General requirements for electronic measuring instruments [1], OIML V 2-200:2012 International 

Vocabulary of Metrology - Basic and General Concepts and Associated Terms (VIM) [3] and OIML 

V 1:2013 International vocabulary of terms in legal metrology (VIML) [4]. Terminology from OIML 

International Document D 31:2023 General requirements for software-controlled measuring 

instruments [2] is also applicable, particularly for 54.4 and the associated validation procedures in 

6.45.3. In addition, for the purposes of this Recommendation, the definitions in 2.1 to 2.3 below shall 

apply. 

2.1 General terms 

2.1.1 Electric Vehicle Supply Equipment (EVSE) 

device intended to supply or receive electrical energy to or from an electric vehicle and to measure that 

energy, store and report the measurement result to the customer, and if necessary, transmit the 

information to a billing system 

2.1.2 EVSE with separately type approved meter 

device such as defined in 2.1.1, but for which the basic metrology including generation and presentation 

of legally relevant transaction data is provided by a separately type approved meter which has been 

tested for compliance with a recognised metering standard with equal or more stringent requirements 

Note: For EVSE with embedded metrology, the metrology is an integral part of the EVSE. In this case, 

separate type approval of the embedded metering functionality is not required, since it will be tested 

as part of the EVSE type approval process. 
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2.1.3 unitary EVSE 

EVSE, with either AC or DC output, in which all of the power and control electronics is located in a 

single enclosure supplied by the AC mains 

Figure 1 – Unitary EVSE 

A AC mains supply to the EVSE 

D Effective metering point is point ofC connection point to the 

vehicle(example where the charging cable is a fixed part of the EVSE 

according to 2.2.5) 

 

 

2.1.4 complex DC EVSE 

EVSE with DC output which is composed of multiple enclosures connected by DC power busses 

 

Figure 2 – Complex DC EVSE 

 

A AC mains supply to the EVSE 

B DC mains supply feed (generally at a fixed voltage, may be 

unregulated) 

C Regulated DC feed to a specific charging port 
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D Effective metering point is point of cConnection point to the vehicle 
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2.2 Definitions 

2.2.1 adjustment device 

device or function incorporated in the EVSE that allows the error curve to be shifted with a view to 

bringing errors (of indication) within the maximum permissible errors 

2.2.2 ancillary device 

device within the EVSE that is not required to be active during the transaction 

Note: Since the testing used in this Recommendation is all transactional, any device which is routinely 

required to be active during a transaction will have its effect tested automatically. Ancillary devices 

are devices which may or may not be active at any time but which are not used as part of the 

transactional process. 

Example: An EVSE might have a display which shows advertisements for a business. This would be an 

ancillary device. 

2.2.3 cable assembly 

assembly consisting of flexible cable or cord fitted with a vehicle connector, that is used to establish the 

connection between the EV and the EVSE, mounted between the position at which the energy is 

measured and the connecting point 

(source: modified from def. 3.5.2, IEC 61851-1:2017) 

2.2.32.2.4 client interface 

facilitypart of the EVSE that may be local or remote and which provides access to and displays the 

legally relevant transaction data to a user 

2.2.42.2.5 connection point 

point at which one electric vehicle is connected to the fixed installationEVSE [definition 3.5.15 of  

IEC 61851-1] 

Note: If the output charging cable is a fixed part of the charging systemEVSE, this point is defined as the 

connector at the end of the cable. Otherwise, the connection point is defined as the point of the 

charging systemEVSE at which the cable is plugged in. 

2.2.52.2.6 current circuit 

connections of the EVSE and part of the measuring element through which current flows the current of 

to or from the electric vehicle connected to which the EVSE is connected 

2.2.62.2.7 indicating device  

part of the client interface that displays the legally relevant transaction data 

Note 1: An indicating device may also be used to display other relevant information. 

Note 2: An indicating device may also be referred to as a display. 

2.2.72.2.8 measuring element 

part of the EVSE that transforms a current and a voltage into a signal proportional to the power and/or 

energy.  

Note: This may include both analogue and digital sensors and signal processing components. 

2.2.8 auxiliary power supply 

any power source other than the AC mains connection which provides power to any legally relevant 

functionality of the EVSE 
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2.2.9 transaction 

process of authorising, connecting to the electric vehicle, delivering/receiving energy, terminating the 

delivery/reception, presenting the information relevant to the process to the customer, transmitting and 

receiving acknowledgement of receipt of any relevant information 

2.2.10 transaction types 

Three types of transaction are recognised. A single EVSE may participate in more than one type of 

transaction: 

2.2.10.1 ad hoc public transaction 

transaction for which a recharging service is available to an end user without the need for that end user 

to register, conclude a written agreement, or enter into a longer-lasting commercial relationship with the 

operator of that recharging pointEVSE or with a charging network service provider, beyond the mere 

purchase of the service 

2.2.10.2 contractual public transaction 

transaction for which a recharging service is only available to an end user who has concluded in advance 

a written agreement, or entered into a longer-lasting commercial relationship with the operator of that 

recharging pointEVSE or with a charging network service provider 

2.2.10.3 contractual private (single user) transactions 

transaction for which the use of the EVSE is limited to a single user who has concluded in advance a 

written agreement, or entered into a longer-lasting commercial relationship with the operator of that 

recharging pointEVSE or with a charging network service provider.  

Note: In this type of transaction, charges may be made based on the total energy consumed over an 

extended billing period.  

2.2.11 verification interface 

partFacility of the EVSE. that may provide local or remote access, be local or remote, and which 

provides access to and displays the legally relevant transaction data and any other data necessary for 

verification purposes, either being part of the instrument or provided as a tool to the relevant authorities.  

Note 1:  The verification interface may be part of the client interface. 

Note 2:  The manufacturer either ensures that the verification interface is part of the instrument or provides 

a verification interface to the authorized conformity assessment or inspection body. 

Example:  The manufacturer provides a smartphone application that has a verification interface. The data 

transmission between the EVSE and the smartphone application complies with data transmission 

requirements. See clause 5.174.4.20. 

2.2.12 verification software 

software on a remote unit used for the purpose of verification of an EVSE 

2.2.122.2.13 voltage circuit 

connections, components, wiring and cables of the EVSE which provide voltage to the electric vehicle.  

Note:  This includes the power source in DC EVSE (see Figure 2, from the regulated DC output up to and 

including the connection point). 

2.2.13 register, energy accumulation received 

part of the system that stores the total energy received from EV over all transactions 

heeft opmaak toegepast: Lettertype: Cursief
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Note: This energy register is the same as the energy received accumulation register in a R 46 compliant 

meter. 

2.2.14 register, energy accumulation delivered 

part of the system that stores the total energy delivered to EV over all transactions 

Note: This energy register is the same as the energy delivered accumulation register in a R 46 compliant 

meter. 

2.2.15 register, transaction energy received 

part of the system that stores the total energy received from EV in a single transaction 

Note: This energy register is not the same as the energy accumulation register in a R 46 compliant meter. 

2.2.16 register, transaction energy delivered 

part of the system that stores the total energy delivered to EV in a single transaction 

Note 1: In this Recommendation unless otherwise noted, register shall mean the transaction energy delivered 

register. 

Note 2: This energy register is not the same as the energy accumulation register in a R 46 compliant meter. 

2.2.17 sub-assembly 

part of a device having a recognisable function of its own 

2.3 Metrological characteristics 

2.3.1 accuracy class 

class of EVSE that meets the stated metrological requirements intended to keep measurement errors or 

instrumental uncertainties within specified limits under specified operating conditions 

Note: In this Recommendation, the stated metrological requirements for accuracy class include permissible 

responses to disturbances. 

2.3.2 base maximum permissible error (BMPE) 

extreme values of the error (of indication) of an EVSE, permitted by this Recommendation, when the 

current is varied (AC and DC EVSE) and voltage (DC EVSE) is varied within the intervals given by the 

rated operating conditions, and when the EVSE is otherwise operated at reference conditions 

2.3.3 checking facility 

facility that is incorporated in the EVSE and which enables faults that would otherwise be critical faults 

to be detected and acted upon in such a way that incorrect registration is prohibited [modified from 

OIML D 11:2013, 3.19] 

Note 1:  Faults that are detected and acted upon by means of a checking facility shall not be considered 

as critical faults.Typically, checking facilities detect and act upon incorrect functioning of a specific device of the 

EVSE, and/or disturbed communication between specific parts of the EVSE. 

Note 2: “Act upon” refers to any adequate response by the EVSE (for example: a luminous signal, an 

acoustic signal, interruption or blocking of the measurement process, etc.). 

2.3.4 current, I 

value of the electrical current flowing to or from the EVSE through the connection point. For AC EVSE, 

the value is the RMS value of the current. For DC EVSE, the value is the average value of the current 

Met opmaak: Inspringing: Links:  0 cm, Verkeerd-om:  2 cm
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2.3.5 starting current, Ist 

lowest value of current specified at which the EVSE must registers electrical energy at unity power 

factor and, for poly-phase EVSE, with balanced load  

2.3.6 minimum current, Imin 

lowest value of current at which the EVSE is specified to lie within a constant value of base maximum 

permissible error is specified to meet the accuracy requirements of this Recommendation 

Note: Below the minimum current and down to the starting current, the values of base maximum 

permissible errors are specified as a function of current. 

2.3.7 transitional current, Itr 

value of current at and above which the EVSE is specified to lie within the smallest maximum 

permissible error corresponding to the accuracy class of the EVSE 

2.3.8 maximum current, Imax 

highest value of current at which the EVSE is specified by the manufacturer to meet the accuracy 

requirements of this Recommendation 

2.3.9 distortion factor, d 

ratio of the RMS value of the harmonic content (obtained e.g. by subtracting its fundamental term from 

a non-sinusoidal alternating quantity) to the RMS value of the fundamental term.  

Note:  The distortion factor is usually expressed as a percentage. It is equal to the total harmonic distortion 

using the fundamental as the reference (denominator).  

2.3.10 disturbance 

influence quantity having a value within the limits specified in this Recommendation, but outside the 

specified rated operating conditions of the measuring instrument [OIML V1:2022, 5.19D 11:2013, 

3.15.2] 

Note: An influence quantity is a disturbance if the rated operating conditions for that influence quantity 

are not specified. 

2.3.11 durability 

ability of a measuring instrument to maintain its performance characteristics over a period of use [OIML 

D 11:2013, 3.18] 

2.3.12 energy, active, Ea 

instantaneous active power integrated over time 

𝐸a = ∫ 𝑝(𝑡) ⋅ d𝑡
𝑇

0

 

where: 

Ea is the active energy 

T is the total duration of the power delivery in a transaction 

t is time 

Other symbols are as defined in 2.3.312.3.19. 

Note: Active energy is usually expressed in kWh or MWh. Refer to 3.1 for requirements on units of 

measurement. 

heeft opmaak toegepast: Lettertype: Niet Cursief
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2.3.13 bidirectional (energy) flow, bidirectional 

capability of an EVSE to measure energy flow in both directions (to the EV and from the EV) 

2.3.14 positive direction only (energy) flow, positive direction only 

capability of an EVSE to measure energy flow in only one direction (from the EVSE to the EV) 

2.3.15 positive (energy) flow, positive 

direction of energy flow from the EVSE to the EV 

2.3.16 negative (energy) flow, negative 

direction of energy flow from the EV through the EVSE to the nominal supply 

2.3.17 harmonic 

part of a signal that has a frequency that is an integer multiple of the fundamental frequency of the power 

input to the EVSE.  

Note:  The fundamental frequency is generally the nominal frequency, fnom, for AC EVSE.  

2.3.18 harmonic number 

integer number used to identify a harmonic. It is the ratio of the frequency of a harmonic to the 

fundamental frequency of the signal  

2.3.19 influence factor 

influence quantity having a value within the rated operating conditions of the measuring instrument 

specified in this Recommendation [OIML D 11:2013, 3.15.1] 

2.3.20 influence quantity 

quantity that, in a direct measurement, does not affect the quantity that is actually measured, but affects 

the relation between the indication and the measurement result [OIML V1:2022, 0.07D 11:2013, 3.15] 

Note: An influence quantity is not related to the measurand but is a quantity that affects the result of the 

measurement as indicated by the equipment under test (EUT). 

2.3.21 initial intrinsic error 

intrinsic error of a measuring instrument as determined prior to performance tests and durability 

evaluations [OIML V1:2022, 5.11D 11:2013, 3.9] 

2.3.22 intrinsic error 

error of a measuring instrumentindication, determined under reference conditions [OIML 

D 11:2013V1:2022, 3.80.06] 

2.3.23 legally relevant 

software/hardware/data or part of the software/hardware/data of an EVSE which influences properties 

regulated by legal metrology, e.g. the accuracy of the measurement or the provision of transactional 

information to the customer 

2.3.24 legally relevant software 

all software modules of an EVSE that are subject to legal control 

heeft opmaak toegepast: Lettertype: Cursief
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2.3.242.3.25 legally relevant transaction data 

auditable data necessary to finalise a transaction 

Note:   The legally relevant transaction data includes the measurement result. 

2.3.252.3.26 maximum permissible error (MPE) 

extreme value of measurement error, with respect to a known reference quantity value, permitted by 

specifications or regulations for a given measurement, measuring instrument, or measuring system 

[OIML V1:2022, 0.05D 31:2023, 3.2.32] 

Note 1: Usually, the term “maximum permissible errors” or “limits of error” is used where there are two 

extreme values. 

Note 2: The term “tolerance” shall not be used to designate “maximum permissible error”. 

2.3.262.3.27 maximum permissible error shift 

extreme values of the change in error (of indication) of an EVSE, permitted by this Recommendation, 

when a single influence factor is taken from its value at reference conditions and varied within the rated 

operating conditions. For each influence factor there is one corresponding maximum permissible error 

shift 

 

 

Note: The definition of influence quantity is understood to include values associated with measurement 

standards, reference materials and reference data upon which the result of a measurement may 

depend, as well as phenomena such as short-term measuring instrument fluctuations and quantities 

such as ambient temperature, barometric pressure and humidity. 

2.3.272.3.28 minimum measured quantity, MMQ 

minimum quantity of energy delivered in a transaction for which the manufacturer specifies that the 

EVSE will meet the BMPE of the EVSE’s accuracy class 

2.3.282.3.29 nominal output frequency, fnom 

frequency of the voltage (and current) specified by the manufacturer for the output power of the EVSE 

Note 1: For AC EVSE, the frequency of the power supplied to the EVSE and the power the EVSE supplies 

to the vehicle are the same. 

Note 2: For DC EVSE, fnom is 0 Hz. 

2.3.292.3.30 power factor, PF 

cosine, cos φ, of the phase difference, φ, between voltage, U, and current, I, under sinusoidal and either 

single-phase or symmetrical three-phase conditions 

Note: An EVSE is only required to measure active energy. Performance is verified using a reference that 

can measure apparent energy and power factor. 

2.3.302.3.31 power, instantaneous 

rate at which energy is transported,. Instantaneous power is the product of voltage and current at each 

instance of time 

)()()( titutp =  

where: 

u(t) is the instantaneous voltage 
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i(t) is the instantaneous current 

p(t) is the instantaneous power 

t is time 

2.3.312.3.32 rated operating condition 

operating condition that must be fulfilled during measurement in order that a measuring instrument or 

measuring system perform as designed [OIML D 11:2013, 3.16] 

Note: Rated operating conditions generally specify intervals of values for a quantity being measured and 

for any influence quantity. 

2.3.322.3.33 reference condition 

operating condition prescribed for evaluating the performance of a measuring instrument or measuring 

system or for comparison of measurement results [OIML D 11:2013, 3.17] 

Note 1: Reference operating conditions specify intervals of values of the measurand and of the influence 

quantities. 

Note 2: In IEC 60050-300, item 311-06-02, the term “reference condition” refers to an operating condition 

under which the specified instrumental measurement uncertainty is the smallest possible.  

2.3.332.3.34 relative error (of indication) 

measured quantity value minus reference quantity value, divided by the reference quantity value.  

Note 1: The relative error is usually expressed as a percentage. 

Note 2: Since this Recommendation deals only with relative error, the short form “error” is used for relative 

error. 

2.3.342.3.35 voltage, U 

For AC EVSE: RMS value of the electrical voltage supplied to the electric vehicle at the connection 

point 

For DC EVSE: value of voltage supplied to the electric vehicle at the connection point 

2.3.352.3.36 nominal voltage, Unom 

voltage at which an AC EVSE is intended to operate, as specified by the manufacturer for normal 

operation of an AC EVSE.  

Note 1: An EVSE may have multiple Unom 

Note 2: Examples are: 110V, 230V.  

Note: A DC EVSE has no single nominal voltage, but rather a range of voltages from Umin to Umax. 

2.3.37 minimum voltage, Umin 

lowest output voltage value, specified by the manufacturer for normal operation of a DC EVSE 

2.3.38 maximum voltage, Umax 

highest output voltage value, specified by the manufacturer for normal operation of a DC EVSE 

 

2.3.36 DC ripple 

peak-to-peak deviation from the nominal DC signal expressed as a percentage of the nominal DC value 

heeft opmaak toegepast: Lettertype: Cursief
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2.3.37 critical fault 

failure of the device when subjected to a disturbance in which the device appears to function correctly, but where 

the legally relevant data is incorrect or the shift in the accuracy measurements exceeds that specified 

in the tests. Ceasing to function is not a critical fault.  

If a disturbance interrupts a transaction, then either: (a) the transaction must be cancelled or (b) when 

the disturbance is removed, the transaction must be completed correctly 

 

 

3 Metrological requirements 

3.1 Units of measurement 

The active electrical energy shall be expressed using one of the following symbols: Wh, kWh, MWh, 

GWh. 

3.2 Rated operating conditions 

Rated operating conditions are specified in Table 1. 

Table 1 Rated operating conditions 

Condition or 

influence 

quantity 

Values, ranges 

Frequency(1) 

fnom ± 2 % where fnom is to be specified by the manufacturer. 

If the manufacturer specifies more than one nominal frequency, the rated 

operating conditions shall be the combination of all frequency intervals. 

Voltage 

For AC EVSE: For each Unom, 0.9 × Unom to 1.1 × Unom 

For DC EVSE: From lowest output voltageUmin to highest output voltageUmax, 

while Umin ≤ 300 V.  

Current(4) 

Ist is to be specified by the manufacturer. 

Imin is to be specified by the manufacturer and . 

Imin shall be less than or equal to Itr.  

Imax is to be specified by the manufacturer. 

 

Mode AC AC DC DC 

Itr ≤ 5.0 A ≤ 0.10 Imax ≤ 25 A ≤ 0.0510 Imax 

Imax ≤ 80 A > 80 A ≤ 500 A > 500 A 

 

 

 

Power factor(1) ≥ 0.9 

Temperature 

From lower temperature limit to upper temperature limit as specified by 

manufacturer. 

The manufacturer shall specify the lower temperature limit from the values: 

−55 ºC, −40 ºC, −25 ºC, −10 ºC, +5 ºC 

The manufacturer shall specify the upper temperature limit from the values: 

+30 ºC, +40 ºC, +55 ºC, +70 ºC, +85 ºC. 
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Condition or 

influence 

quantity 

Values, ranges 

Humidity and 

water 

With respect to humidity, the manufacturer shall specify the environment class 

for which the EVSE is intended: 

H1: enclosed locations where the EVSE are not subjected to condensed 

water, precipitation, or ice formations; 

H2: enclosed locations where the EVSE may be subjected to condensed 

water, to water from sources other than rain and to ice formations; 

H3: open locations with average climatic conditions. 
 

Harmonics(1) 

For AC EVSE: The EVSE shall operate correctly when the supply voltage 

distortion is less than 10 % and the load current distortion is less than 53 % at all 

harmonics indices. 

Ripple(2) 

For DC EVSE: The ripple produced on the output of the EVSE shall comply with 

IEC 61851-23. The EVSE shall only not measure energy having frequencies up 

aboveto 2 kHz. 

Load balance(1) 
For polyphase EVSE, the EVSE shall operate correctly with any combination of 

phases enabled. 

MMQ(3) 
For AC EVSE: the MMQ shall not be greater than 0.1 kWh. 

For DC EVSE: the MMQ shall not be greater than 1.0 kWh. 
(1) Only applies to AC EVSE. 
(2) Only applies to DC EVSE. 
(3) If no MMQ is marked the maximum value shall be assumed. 
(4) In case the EVSE is capable of handling negative energy flow, the current characteristics in the 

negative direction may be different from those in the positive direction. In that case, the current 

characteristics in the negative direction are to be specified by the manufacturer.  

 

 

3.3 Accuracy requirements 

3.3.1 General 

The manufacturer shall specify the accuracy class of the EVSE to be one of A, B or C. 

The EVSE shall be designed and manufactured such that its error does not exceed the maximum 

permissible error for the specified class under rated operating conditions. 

The EVSE shall be designed and manufactured such that, when exposed to disturbances according to 

3.3.5, critical faults do not occur. 

Because of the nature of transactional testing, all tests contain transitionary periods where the voltage 

and/or current are changing. Except during transitions between power levels, voltages and currents are 

typically slowly varying. As a result, no specific test with rapidly changing loads is present. 

3.3.2 Direction of energy flow 

Where a manufacturer has specified that an EVSE is capable of bidirectional energy flow, the EVSE 

shall correctly handle both positive and negative mean energy flow and shall fulfil the requirement of 

this Recommendation for energy flow in both directions. The polarity of energy flow shall be defined 

by the manufacturer’s connection instructions for the EVSE. For AC EVSE, the mean energy flow refers 

to the instantaneous power integrated over at least one cycle of the nominal frequency. 

An EVSE shall fall into at least one of the following categories: 
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1 Two-register, bidirectional: where the EVSE is specified as being capable of measuring both 

positive and negative mean energy flow, and where the positive result and negative result are 

placed in different registers. Energy registration shall occur in the correct register when the 

direction of flow changes. 

2 Single-register, positive direction only: where the EVSE is specified as being capable of 

measuring and registering only positive mean energy flow. It may inherently, by its design, 

register only positive mean energy flow or it may be equipped with a reverse running detent. 

The manufacturer shall specify which method is used. 

Note 1: The terms “single-register” and “two-register” in the list above refer to the basic energy register(s) 

only. An EVSE may have other registers, e.g. for storage of tariff and/or phase information. 

Note 2: The national authority may determine what EVSE types and calculation methods are appropriate. 

3.3.3 Base maximum permissible errors 

The intrinsic error shall be within the base maximum permissible error stated in Table 2 for the specified 

current ranges when energy is at least MMQ and when the EVSE is otherwise operated at reference 

conditions. 

Table 2 – Accuracy classes 

Quantity 
Base maximum permissible errors (%) for 

class 

Current, I 
Power 

factor 
A (/ 2 %) B (/ 1 %) C / (0.5 %) 

Ist ≤ I < Imin > 0.9 ±252.5 Imin/I ±1.5 Imin/I ±1.0 Imin/I 

Imin ≤ I < Itr > 0.9 ±2.5 ±1.5 ±1.0 

Itr ≤ I ≤ Imax > 0.9 ±2.0 ±1.0 ±0.5 

 

Note: Power factor is applicable to AC EVSE only and eElectric vehicles are constrained by standards to 

operate at power factors of greater than 0.9 (capacitive or inductive). 

3.3.4 Allowed effects of influence quantities 

The temperature coefficient of the EVSE shall fulfil the requirements of Table 3 when the EVSE is 

otherwise operated at reference conditions. 

Table 3 – Limits for temperature coefficient of error 

Influence quantity 

Limits for temperature 

coefficient (%/K) for EVSE of 

class 

A (/ 2 %) B / (1 %) 
C / 

(0.5 %) 

Temperature coefficient, c, over any interval of the 

temperature range, which is not less than 15 °CK and not 

greater than 23 °CK, for current Itr ≤ I ≤ Imax 

±0.1 ±0.05 ±0.03 

The test can be limited to only the extreme temperatures when the metrology is implemented by a 

separately approved meter whose type approval specifications meet or exceed those of this 

Recommendation. 
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When the load current is held constant at a point within the rated operating range with the EVSE 

otherwise operated at reference conditions, and when any single influence quantity is varied from its 

value at reference conditions to its extreme values defined in Table 4, the variation of error shall be 

such that the additional percentage error is within the corresponding limit of error shift stated in Table 

4. The EVSE shall continue to function after the completion of each of these tests. Validation is 

provided in 7.47.3.  
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Table 4 – Maximum permissible error shift due to influence quantities 

Influence quantity Value Test Current 

Maximum permissible error 

shift (%) for EVSE of class 

A 

/( 2 %) 

B / 

(1 %) 

C /  

(0.5 %) 

Self-heating 
Continuous current at 

Imax 
7.4.27.3.2 Imax ±1 ±0.5 ±0.25 

Voltage variation 

(AC EVSE only) 

0.9 × lowest Unom to 

1.1 × highest Unom 
7.4.47.3.4 

† 
Itr ≤ I ≤ Imax ±1.0 ±0.7 ±0.2 

Frequency variation 

of mains 

AC EVSE only 

Each fnom ± 2 % 
7.4.57.3.5 

† 
Itr ≤ I ≤ Imax ±0.8 ±0.5 ±0.2 

Harmonics in 

voltage and current 

circuits(1) 

AC EVSE only 

d < 5 % I 

d < 10 % U 
7.4.67.3.6 Itr ≤ I ≤ Imax ±1.0 ±0.6 ±0.3 

Reversed phase 

sequence 

(AC 3-phase only) 

Any two phases 

interchanged 

7.4.77.3.7

†‡ 
Itr ≤ I ≤ Imax ±1.5 ±1.5 ±0.1 

Conducted 

disturbances, low 

frequency(5) 

2 kHz–150 kHz 
7.4.10.27.

3.10.2†‡ 
Itr ≤ I ≤ Imax ±3.0 ±2.0 ±2.0 

Continuous (DC) 

magnetic induction 

of external origin(2) 

200 mT at 30 mm 

from core surface(2) 7.4.87.3.8 Itr ≤ I ≤ Imax ±3 ±1.5 ±0.75 

Magnetic field (AC, 

power frequency) of 

external origin 

400 A/m 
7.4.97.3.9

† 
Itr ≤ I ≤ Imax ±2.5 ±1.3 ±0.5 

Radiated, RF, 

electromagnetic 

fields 

f = 80MHz–6000 MHz, 

Field strength 

≤ =10 V/m 

7.4.10.17.

3.10.1† 
Itr ≤ I ≤ Imax ±3 ±2 ±1 

Conducted 

disturbances, 

induced by radio 

frequency fields(3) 

f = 0.15MHz–80 MHz, 

Amplitude = ≤ 10 V 

7.4.10.37.

3.10.3 †‡ 
Itr ≤ I ≤ Imax ±3 ±2 ±1 

Operation of 

ancillary devices(4) 

Ancillary devices 

operated with 

I = Itr and Imax 

7.4.117.3.

11 
Itr ≤ I ≤ Imax ±0.7 ±0.3 ±0.15 

† These tests are not required for EVSE with a separately type approved meter if the type approval 

specifications meet or exceed those of this Recommendation. 

‡ These tests are currently deemed not relevant in cases of DC EVSE where the influence will be filtered out 

by the AC to regulated DC conversion process. 
(1) As long as the RMS value of the current is not higher than Imax and the peak value of the current is not 

higher than 1.41 × Imax. 
(2) Manufacturers may additionally include an alarm upon detection of a continuous (DC) magnetic induction 

of greater than 200 mT. National authorities may select a lower magnetic induction for national 

requirements. 
(3) Direct or indirect, conducted disturbances induced by radio-frequency fields. 
(4) Only applicable to those ancillary devices which might be used (but are not required) during a charging 

session. 
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(5) For DC EVSE, conducted interference in this frequency range is typically generated by the EVSE DC power 

supply. Therefore, it is always present any time a full system test is performed. 

3.3.5 Allowed effects of disturbances 

3.3.5.1 General 

The EVSE shall withstand disturbances that may be encountered under conditions of normal use, as 

stated in 3.3.1. No critical fault shall occur forFor any of the disturbances listed in Table 5, Table 6 and 

Table 7, no damage shall occur and the EVSE shall fulfil the requirements listed in these tables. .  

If a disturbance interrupts thea transfer of energy transaction, then either: (a) the transfer of energy is 

stopped and the transaction mustshall be cancelledcompleted correctly, or (b) when the disturbance is 

removed, the energy transfer is continued and the transaction mustshall be completed correctly after 

concluding the energy transfer.  

The legally relevant transaction data shall not be lost or corrupted.  

If an EVSE is operated under the conditions outlined in Table 5, Table 6 or Table 7 and no transaction 

is in progress, any change in the registers or pulses of the test output shall not be considered as a critical 

faulttaken into consideration.  

3.3.5.2 Electrical disturbances 

3.3.5.2 The electrical disturbances tests can be performed either individually with an error check 

after each test or as a group with a single error check after all tests have been performed. 

An error shift larger than 1.0 BMPE shall not occur. 

The EVSE shall meet the requirements of 3.3.5.1 when exposed to the following electrical disturbances.   

 

Table 5 – Electrical disturbances 

Disturbance quantity Ref. Level of disturbance Allowed 

effectsRequirement 

Electrostatic discharges 7.5.27.4.2 
6 kV contact discharge 

8 kV air discharge 

No critical fault. 

No damage shall occur. 

An error shift larger than 

1.0 BMPE shall not 

occur during disturbance.  

Fast transients 
7.5.37.4.3 

†‡ 

Voltage and current circuits: 2 kV 

Auxiliary circuits: 1.0 kV 

No critical fault. 

No damage shall occur. 

An error shift larger than 

1.0 BMPE shall not 

occur during disturbance. 

Voltage dips and 

interruptions 

7.5.47.4.4 

†‡ 

Voltage dips to residual voltage 

levels of 0 %, 40 %, 70 %, 80 % for 

a duration of up to 5 s.    

Test a: 30 %, 0.5 cycles 

Test b: 60 %, 1 cycle 

Test c: 60 %, 25/30 cycles(1) 

No critical fault. 

An error shift larger than 

1.0 BMPE shall not 

occur during disturbance. 

Voltage interruptions 7.4.4 †‡ 0 %, 250/300 cycles(1) No critical fault. 
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Disturbance quantity Ref. Level of disturbance Allowed 

effectsRequirement 

Surges on AC mains power 

lines 

7.5.57.4.5 

†‡ 

Voltage circuits: 2 kV line to line, 

4 kV line to earth 

Auxiliary circuits: 1 kV line to line, 

2 kV line to earth 

No critical fault. 

No damage shall occur. 

An error shift larger than 

1.0 BMPE shall not 

occur during disturbance. 

Short-time overcurrent  
7.5.67.4.6 

†‡ 

5 × Imax limited to a maximum of 

3 kA 

No critical fault. 

No damage shall occur. 

Within BMPE after 

disturbance.  

Impulse voltage 7.4.7 ‡ 

1.5 kV for U (100 V ≤ U < 150 V) 

2.5 kV for U (150 V ≤ U < 300 V) 

4.0 kV for U (300 V ≤ U < 600 V) 

4.0 kV for U (U ≥ 600 V) 

No critical fault. 

No damage shall occur. 

(1) These values are for 50 Hz / 60 Hz, respectively. For DC cases, a duration of 5 s should be interpreted. 

† These tests are not required for EVSE with separately type approved meter if the type approval 

specifications meet or exceed those of this Recommendation. 

‡ These tests are currently deemed not relevant in cases of DC EVSE where the disturbance will be filtered 

out by the AC to regulated DC conversion process. 

 

3.3.5.3 Environmental disturbances 

The environmental disturbances tests can be performed either individually with an error check after each 

test or as a group with a s ingle error check after all the tests have been performed. An error shift larger 

than 1.0 BMPE shall not occur. 

The EVSE shall meet the requirements of 3.3.5.1 when exposed to the following environmental 

disturbances.  

Table 6 – Environmental disturbances 

Disturbance quantity Ref. Level of disturbance Allowed effects 

Requirement 

Protection against solar 

radiation 

7.5.7.17.4

.8.1 

Three cycles of 8 h irradiation, 

16 h darkness. 0.76 W/m2/nm 

at 340 nm, with cycling rig for 

66 days. 

No alteration in appearance or 

impairment in functionality, 

metrological properties and 

sealing.of the markings and 

legibility of the indicating 

device, for outdoor EVSE 

exposed to direct sunlight 

only.  

Protection against ingress 

of dust1 
7.4.8.2 IP 5X, category 2 enclosure 

No interference with correct 

operation or impairment of 

safety, including tracking 

along creepage distances. 

Dry heat 
7.5.7.27.4

.8.3 

One standard temperature 

higher than upper specified 

temperature limit, 2 h 

No critical fault. 

Within base MPE after 

disturbance 
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Disturbance quantity Ref. Level of disturbance Allowed effects 

Requirement 

Cold 
7.5.7.37.4

.8.4 

One standard temperature 

lower than lower specified 

temperature limit, 2 h 

No critical fault. 

Within base MPE after 

disturbance 

Damp heat 

7.5.7.47.4

.8.5, 

7.5.7.57.4

.8.6 

H1: 30 °C, 85 %; 

H2: Cyclic 25 °C, 95 % 

to 40 °C, 93 %; 

H3: Cyclic 25 °C, 95 % 

to 55 °C, 93 %. 

No critical fault. Within base 

MPE after disturbance. No 

evidence of any mechanical 

damage or corrosion. 

Water 7.4.8.7 
H3 only: 0.07 L/min (per 

nozzle), 0 ° and 180 °, 10 min 

No critical fault. No evidence 

of any mechanical damage or 

corrosion. 

Note: For complex DC EVSE, these tests should be applied to the console only. 

1:  In deviation from IEC 61851-1:2019 clause 12.4, which requires IP 4X for the EVSE enclosure, it 

is deemed necessary to scale the ingress of dust protection at level 5, to align with product safety 

requirement standards for electricity meters (IEC 62052-31:2024 clause 11).  

 

3.3.5.4 Mechanical disturbances 

The EVSE shall meet the requirements of 3.3.5.1 when exposed to the following mechanical 

disturbances.  

Mechanical disturbances are intended to simulate conditions encountered during transportation. 

National authorities may eliminate any of these requirements when the EVSE is too large to perform the 

associated test reasonably and at a reasonable cost. These requirements may also be eliminated from 

type approval if in situ testing is performed prior to an EVSE being put into service. 
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Table 7 – Mechanical disturbances 

Disturbance 

quantity 
Ref. Level of disturbance Allowed 

effectsRequirements 

Vibrations 7.4.10.17.5.8.1 
Vibrations in three mutually 

perpendicular axes. 

No critical fault. Function of 

the EVSE shall not be 

impaired. 

Within base MPE after 

disturbance.  

Shocks 7.5.8.27.4.10.2 

Pulse shape: Half-sine 

Peak acceleration: 30 gn 

Pulse duration: 18 ms. 

No critical fault. Function of 

the EVSE shall not be 

impaired. 

Within base MPE after 

disturbance.  

Note: These tests should be applied to unitary EVSE and to the console of complex DC EVSE. 

3.4 Durability 

The EVSE shall be designed to maintain an adequate stability of its metrological characteristics over a 

reverification period specified by the national authority or eight years if none is specifiedover its 

intended lifetime, provided it is properly installed, maintained and used according to the manufacturer’s 

instructions when in the environmental conditions for which it is intended. 

The EVSE shall be designed to reduce as far as possible the effect of a defect that would lead to an 

inaccurate measurement result. 

The EVSE shall be designed and manufactured such that either: 

a) Significant durability errors do not occur, or 

b) Significant durability errors are detected and acted upon, see  4.4.5 and 4.4.6. 

Durability The maximum allowed error shift is 0.5 base MPE whenshall be tested according to the 

specifications provided in 7.5.97.4.9. 

Note: These tests are not required for EVSE with a separately type approved meter if the type approval 

specifications meet or exceed those of this Recommendation.National authorities may accept 

alternative methods to show compliance with the requirement, such as mean time before failure 

(MTBF) calculations or other reliability data from manufacturers in lieu of this test.  

4 FunctionalTechnical requirements 

4.1 General 

An EVSE shall fulfil all requirements in this Recommendation. This includes all the metrological 

requirements and the requirements on software and the internal clock (if applicable).  

Devices that are capable of servicing more than one vehicle shall comply with all applicable technical 

and metrological requirements for each connection point available at the EVSE. 

An EVSE shall be constructed in such a way that possibilities for unintentional, accidental, or 

intentional misuse are minimal. All parts of the EVSE which are involved in the measurement of 

electrical energy, data processing and, if applicable, physical indication of the legally relevant 

transaction data, shall be secured by hardware seals.  

The enclosure of the EVSE shall meet requirements of IP 51 for indoor applications and IP 54 for 

outdoor applications.  

Tabel met opmaak
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Note: The IP rating requirements is in deviation from IEC 61851-1:2017 clause 12.4, which requires IP 4X for the 

EVSE enclosure. It is deemed necessary to scale the ingress of dust protection at level 5, to align with product 

safety requirement standards for electricity meters (IEC 62052-31:2024 clause 11). 

4.14.2 Markings 

National authorities shall determine what information shall be marked on every EVSE. The EVSE shall 

have a clearly visible nameplate and on which the following are strongly recommended as minimum 

markings shall be present: 

▪ approval mark; 

▪ approval number/identifier; 

▪ manufacturer; 

▪ year of manufacture; 

▪ manufacturer model; 

▪ serial number; 

▪ nominal voltage (AC EVSE) or output voltage range (DC EVSE) (minimum and maximum 

output voltage); 

▪ current range characteristics (starting current, minimum current, transitional current and 

maximum current); 

▪ nominal frequency in Hz (AC EVSE) or “DC” (DC EVSE); 

▪ temperature range; 

▪ accuracy class; and 

▪ MMQ (minimum measuredment quantity). 

Furthermore:  

• current characteristics in negative direction, if applicable and if different from positive 

direction. 

The markings shall be indelible, distinct and legible from outside the EVSE. The markings of EVSE 

intended for outdoor locations shall withstand solar radiation. 

If the serial number is affixed to dismountable parts, the serial number shall also be provided in a position 

where it is not readily disassociated from parts determining the metrological characteristics. 

Symbols or their equivalent may be used where appropriate. See e.g. IEC 62053-52, 6.4, or other 

designations accepted by local national jurisdictions.  

4.2 Suitability for use 

4.2.1 General 

4.2.1.1 An EVSE shall fulfil all requirements in this Recommendation. This includes all the 

metrological requirements and the requirements on software and the internal clock (if 

applicable). 

Note 1: Additionally, national authorities may specify requirements to measure the total energy 

supplied to the EVSE. 

Note 2: National authorities may require additional legally relevant information to be made 

accessible to the end user, such as time and date, customer ID, station ID, meter ID. 
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4.2.1.2 An EVSE shall be constructed in such a way that possibilities for unintentional, 

accidental, or intentional misuse are minimal. 

The following example 1) illustrates possible means of preventing unintentional or 

accidental misuse. Example 2) illustrates possible means of preventing unintentional, 

accidental and intentional misuse.   

Examples:  

1. The user is guided by menus. The legally relevant functions are combined into one 

branch in this menu. If any measurement data might be lost by an action, the user 

is warned and requested to perform another action before the function is executed.  

The measurement is started remotely by a mobile app, which runs on an arbitrary device. The measuring 

instrument itself is fully secured and protected (physically and in software). It only allows one single 

command as input for starting a measurement via a protective interface. Once the measurement is 

completed the result is indicated on a display attached to the instrument. The result is also sent back to 

the mobile device, such as a smartphone, for indication. 

2.4.3 Suitability for use  

4.3.1 Accuracy at connection point 

Accuracy shall be determined at the connection point to the vehicle (reference D in Figure 1 and Figure 

2). 

4.3.2 Replacing cable assembly 

In caseFor parts which are mounted between the position at which the energy is measured and the 

connecting point cable assemblies, either of the following shall apply:  

a) a cable assembly is not replaceable without breaking a metrological seal; or 

b) a cable assembly is intended to be replaceable without breaking a metrological seal, in which 

case:are intended to be replaceable once the EVSE is in operation, the replacement parts shall 

comply with the following: 

i) such a part is identified in the type approval certificate as replaceable, including mentioning 

a unique identification (such as its type designation or part number) or cable characteristics; 

ii) such a part itself is marked with the approval number, as well as this unique identification 

or cable characteristics, as well as any other relevant marking if needed to distinguish 

between similar unapproved devices;  

iii) after being mounted, such a part is sealed with an installer seal; 

iv) every individual EVSE is marked with the unique identification or cable characteristics of 

the replaceable part, intended to be connected.  

Note:  In case b, inspection bodies and other authorities are able to check whether the replaceable part is 

applied correctly by comparing the marking on the replaceable part (item ii) with the information 

marked on the EVSE (item iv) as well as the information stated in the type approval document (item 

i). 

4.3.3 Diversion of measured energy 

they shall have metrological characteristics identical to the originally verified parts; 

i) they shall be identified on the type approval certificate as replaceable; 

ii) they shall include as a minimum the following markings readily viewable and located on the 

parts or assembly, if parts are combined: 
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▪ approval number/identifier; 

▪ manufacturer’s name or trademark; 

▪ manufacturer model; 

▪ any other relevant marking as needed to distinguish between similar unapproved devices. 

iii) The above markings shall also be documented in the type approval certificate. 

Note: National authorities may choose not to allow parts to be replaceable. 

The EVSE shall have no means to allow measured energy to be diverted between the point of 

measurement and the EV.  

4.3.4 Bidirectional energy flow 

If an EVSE is capable of receiving and measuring electrical energy from the vehicle to be transferred to 

the nominal source, then: 

a) the client interface shall be able to display all the necessary information related to the 

transactions in both directions; 

b) the EVSE shall be of the “two-register, bidirectional” category, as defined in 3.3.23.3.2 of 

this Recommendation; 

c) the accuracy requirements shall be fulfilled for both directions; and 

d) all the metrological and functional technical requirements from clauses 3, and 4 and 5 shall 

also be applicable to this kind of transaction. 

4.2.24.3.5 Transactions 

4.2.2.14.3.5.1 Legally relevant transaction data 

National authorities shall determine whatThe following information items must shall be provided for 

each transaction, where ‘required’ items are mandatory. Suggested practice for the three types of 

transaction are given below. 

4.2.2.1.14.3.5.1.1 Ad hoc public transactions 

Ad hoc public transactions are defined in 2.2.10.12.2.17.1. 

Required: Measured energy delivered to the Evin the positive flow direction 

 Measured energy received from the Evin the negative flow direction (if appropriate) 

 Unit price of energy 

 Total energy-based transaction cost 

 EVSE identifier 

 Transaction ID  

 If multiple tariffs rates (i.e., price per kWh) are used, for each occurrence of each 

different ratetariff 

▪ Unit price of energy; 

▪ Measured energy at this tariffrate; 

▪ Start time; 
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▪ End time; 

▪ Energy-based Ccost at this tariffrate. 

Recommended: Customer identifier 

 Time and date 

 Vendor identifier 

  

4.2.2.1.24.3.5.1.2 Contractual public transactions 

Contractual public transactions are defined in 2.2.10.22.2.17.2. 

Required:  Measured energy in the positive flow direction 

 Measured energy in the negative flow direction (if applicable) 

   EVSE identifier 

If multiple tariffs rates are used, for each occurrence of each different tariffrate 

▪ Measured energy at this rate; tariff. 

▪  

Recommended: Unit price of energy 

 Total energy-based transaction cost 

 If multiple tariffs rates are used, for each occurrence of each different tariffrate 

▪ Unit price; 

▪ Start time; 

▪ End time; 

▪ Cost at this tariff. 

 Customer identifier 

 Time and date 

 Vendor identifier 

 EVSE identifier 

4.2.2.1.34.3.5.1.3 Contractual private transactions 

Contractual private transactions are defined in 2.2.10.3 2.2.17.3. 

Required: Total energy measured for the billing period in the positive flow direction 

 Total energy measured for the billing period in the negative flow direction (if 

applicable)  

If multiple rates are used, for each occurrence of each different rate 

▪ Measured energy at this rate;  

Recommended:  If multiple rates are used, for each occurrence of each different rate 

▪ Unit price of energy; 

▪ Start time; 

▪ End time; 
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▪ Energy-based cost at this rate. 

 

4.2.2.24.3.5.2 Availability of legally relevant transaction data 

Legally relevant data referenced in 4.3.5.14.2.2.1 shall be stored in the EVSE. The legally relevant data 

shall be and accessible to the end user through the client interface, see 4.4.24.3.2., until the transaction 

has been completed. Alternatively, the legally relevant data shall be stored at an external IT billing 

system (backend). After the energy transfer is completed, the legally relevant data shall be made 

available to the user. All externally located legally relevant data is treated in a secure and protected 

manner.  

After the transaction energy transfer has been completed, the data may be printed. 

Note 1: National authorities may require that the legally relevant data is stored inside the EVSE and printed 

on request. For externally stored data, national authorities may also impose specific requirements on 

data security. 

Note 2: National authorities may establish conditions for retention of transaction data. 

4.2.2.34.3.5.3 Completing transaction at connection break 

Means shall be provided to automatically terminate charging and complete the transaction in the event 

of a break in the connection with the vehicle. Any legally relevant data associated with the transaction 

shall be handled as though the transaction had been completed normally. 

4.2.34.3.6 Multiple tariffsrates 

An EVSE that can apply multiple tariffs rates during an energy transfer session shall meet the following 

requirements: 

1) the price applied shall not change during a transaction unless approved in advance by the user; 

2) the EVSE shall be able to measure and store all data relevant for billing; 

3) the sum of all energy registered in multi-tariff rate registers shall be equal to the total energy 

transferred during the transaction; 

4) only one register can be active at any one time during a transaction; 

5) for ad hoc transactions, it shall be clear for each part of the transaction: 

a) the amount of energy transferred; 

b) the time interval over which the energy was transferred; 

c) the direction of the energy transfer, if applicable; and 

d) the unit price that was applied. 

Multiple tariffs rates shall not be applied unless the customer has agreed to variable pricing through 

interaction with the EVSE or a contractual agreement. 

4.2.44.3.7 Power outage 

In the event of a supply power outage: 

1) the transaction shall be paused at the time of the supply power outage; 

2) once power is restored: 

a) if the EVSE is able to determine it is connected to the same vehicle before and after the 

supply power outage, the EVSE may continue charging without additional authorisation 

and the transaction that was in process can complete normally; 
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b) if the EVSE is not able to determine it is connected to the same vehicle before and after 

the supply power outage, the EVSE shall terminate the transaction at the point that the 

power failed: 

i) the EVSE may abandon the charging session with no charge to the customer; or 

ii) the EVSE may complete the transaction, charging the customer for only the services 

provided up to the point of power failure. In this case all the requirements for a 

completed transaction apply; 

c) if a transaction cannot be resumed after a power failure, then once power is restored the 

information from the last transaction shall be displayed for 15 min, or until the next 

transaction begins, whichever comes first. 

4.34.4 Access to data 

EVSE shall be equipped with a client interface.  

4.3.14.4.1 Indication of the result 

An EVSE shall indicate the legally relevant transaction data . This shall be done in accordance with 

4.4.1.14.3.1.1 and/or 4.4.1.24.3.1.2. Both options may be implemented. Option 4.4.1.24.3.1.2 is only 

allowed under the condition that the transaction is initiated (authorised) by the same software on the 

same device, safeguarding that the non-local client interface is available.  

4.3.1.14.4.1.1 The EVSE is provided with a local client interface with an indicating device that is 

visible from the outside of the EVSE and that is capable of showing the legally relevant 

transaction data as indicated in 2.3.252.3.37, with a minimum character height of 4 mm.    

This indication device shall be positioned either on the front side of the EVSE or in the vicinity 

of a socket (socket version) or cable (cable version). The indication shall remain visible for at 

least 15 seconds before a new transaction can be initiated. The period of 15 seconds may be 

shortened when indication is explicitly dismissed by the end user through a simple interaction 

with the interface, or by connecting the next EV. 

4.3.1.24.4.1.2 The EVSE is provided with a non-local client interface to provide the end user access 

to the data, where the following minimum requirements shall be fulfilled: 

a) the EVSE is provided with communication means to send out all necessary legally 

relevant transaction data as indicated in 4.3.5.14.2.2.1; 

b) all transported legally relevant transaction data is protected by the EVSE, by state-of-

the-art cryptographic means to ensure authenticity and integrity (see 5.17.2); 

c) the legally relevant transaction data shall be made accessible to the end user together with 

all the information required to check the authenticity, using fit for purpose technical 

means. These data shall be generated by the EVSE.  

d)  In case a general fit for purpose device is used as a non-local client interface, the 

documentation to be submitted for type evaluation shall contain a description of the 

method implemented to check the integrity and authenticity of the measurement data. The 

documentation shall describe how possible integrity or authenticity violations are 

detected. 

Note 1: National authorities may decide whether a local physical client interface with an 

indicating device according to 4.4.1.14.3.1.1 is mandatory, or whether the solution 

according to 4.4.1.24.3.1.2 can be allowed, or whether additional requirements are 

needed. 

Example: The legally relevant software generates a digital signature over the transaction 

data. It is appended to the dataset. The private and public keys used for signing are 
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generated in a hardware security module which protects the private key against 

manipulation or reading and exports the public key. The client interface verifies the 

signature with the public key to check the authenticity and integrity of the transaction 

data. To prove the origin of the transaction data the reading program needs to know 

whether the public key really belongs to the EVSE. Therefore, the fingerprint of the public 

key is presented and can be registered once, e.g. together with the serial number of the 

instrument when it is verified in the field. 

Note 2: Examples of appropriate to application cryptographic signature algorithms are published 

by institutes such as NIST, BSI etc. 

4.3.24.4.2 Client interfaces 

The following requirements apply to all client interfaces: 

▪ they shall be able to display all data legally relevant for billing purposestransaction data 

correctly and in an easily readable form; 

▪ they shall display the energy being transferred, either continuously or on demand; 

▪ they shall provide facilities to allow any user input relevant to a transaction; 

▪ for multi-tariff rate devices, the data for each tariff rate applied shall be displayed; 

▪ any decimal fractions shall be clearly indicated; 

▪ local client interfaces they shall not be significantly affected by exposure to normal operating 

conditions over the maximum duration of the EVSE lifetime. 

4.3.34.4.3 Registers 

Electronic registers shall be non-volatile so that they retain stored values upon loss of power. Measured 

values shall not be overwritten and shall be capable of being retrieved upon restoration of power. The 

register shall be capable of processing and displaying an amount of energy sufficient to ensure that no 

roll over will occur during a transaction. Otherwise, if maximum capacity of the register is reached, the 

transaction shall be terminated.  This capability applies to all registers relevant for billing including 

positive and negative flow registers for bidirectional EVSE and tariff registers for multi-tariff rate 

EVSE. 

Note: The national authority may set the energy required for register rollover. 

In the case of electronic registers, the minimum retention time is until the transaction is finalised or 

cancelled. If electronic indicating devices have segments, then the EVSE shall be provided with a 

display test that switches all the display segments on then off for the purpose of determining whether all 

the display segments are working. 

The EVSE shall have one or more registers for the energy delivered to the electrical vehicle for a 

transaction, which shall be reset to zero at the beginning of a new transaction. The reset to zero function 

shall be disabled while a charging event is ongoing. 

Note:  National authorities may require an additional totalising register, which cannot be reset without 

breaking a metrological seal (physical and/or digital seal), where. Tthe function to reset the totalising 

register that stores the total energy of all metered transactions shallcan be secured. 

4.3.44.4.4 Testability 

4.3.4.14.4.4.1 The EVSE shall readily provide legally relevant energy data to the evaluator with the 

resolution specified in 4.4.4.1.14.3.4.1.1 or 4.4.4.1.24.3.4.1.2, where the least significant digit 

increments by 1, without any additional means. 

Note: These resolutions are required in order to allow testing to be done within a reasonable amount 

of time. 
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4.3.4.1.14.4.4.1.1 An AC EVSE shall be capable of providing test results with a resolution 

better than or equal to 0.0001 kWh (0.1 Wh). 

4.3.4.1.24.4.4.1.2 A DC EVSE shall be capable of providing test results with a resolution better 

than or equal to 0.001 kWh (1.0 Wh). 

4.3.4.24.4.4.2 For ad hoc transactions the EVSE shall provide the price per unit of measurement and 

the total money value of the transaction. 

4.3.4.34.4.4.3 The primary mode of testing shall be based on the energy displayed on the client 

interface of the EVSE. Transaction data should be read directly from the client interface or 

from the cryptographic secured data-package of the legally relevant data, via a communication 

interface. 

If present, tA dedicated pulse output shall also be present for testing purposes. may also be 

performed while using a dedicated pulse output. The pulse output shall conform to the 

following: 

4.3.4.3.14.4.4.3.1 The energy per pulse shall be no greater than the resolution of the client 

interface. 

4.3.4.3.24.4.4.3.2 There is a clear relationship between the pulse output and the indication on the 

client interface. Specifically, the energy represented by the pulse train during a transaction 

shall agree with that displayed on the client interface within ±1 least significant digit, 

representing the energy measured at the connection point.  

4.3.4.3.34.4.4.3.3 The characteristics of the optical output shall conform to the following: 

1) The wavelength of the radiated signals for emitting systems shall be between 550 nm and 

1000 nm. 

Note: In outdoor circumstances exposed to sunlight, detecting pulse signals at infrared 

wavelengths (>800 nm) is likely to be easier than at optical wavelengths. 

2) The optical output in the EVSE shall generate a signal with a radiation strength, ET, over 

a reference surface (optically active area) at a distance of 10 mm ± 1 mm from the surface 

of the EVSE, with the following limiting values: 

ON-condition: 250 μW/cm2 ≤ ET ≤ 7 500 μW/cm2 

OFF-condition: ET ≤ 2 μW/cm2 

3) The existence of a pulse output does not eliminate the requirements of 4.4.4.14.3.4.1 and 

4.4.4.24.3.4.2. 

4.3.4.3.44.4.4.3.4 It shall be possible to examine the correctness of algorithms and functions of 

the EVSE either by metrological tests, software tests, or software examination. 

4.3.4.44.4.4.4 EVSE shall be equipped with a verification interface that meets the all the 

requirements for client interfaces. The verification interface may be part of the client 

interface provided that access is adequately secured to prevent misuse. All information 

available through the verification interface shall be transmittable to the verification 

software.  

 

The verification interface shall be capable of displaying: 

a. the measurement data as required under 4.3.5.1 4.2.2.1.1 and 4.2.2.1.2, 

b. the software-identification, see 5.24.4.3 and 5.9.64.4.12.6,  
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c. legally relevant parameters, see 5.104.4.13, and  

d. information to check the integrity and authenticity of the software and parameters, 

specifically with regard to the digital signature, see 5.44.4.5;  

e. the audit trail, see 5.34.4.4. 

Examples:  

(1) The verification interface is part of the local client interface with an indicating device, which 

is realized as an LCD touch screen in the EVSE. To prevent unauthorized access to the 

verification interface, it is realized as a submenu of the client interface. The submenu can only 

be accessed after entering a password. 

(2) The local client interface with an indicating device is realized as an LCD touch screen in the 

EVSE. The verification interface is an application on an arbitrary device and communicates with 

the EVSE   using ISO 15118  protocols. To restrict access to the verification interface, mutual 

authentication by means of cryptographic certificates in accordance with ISO 15118-20 is 

employed between the EVSE software modules and the verification interface application. 

(3) Client interface and verification interface are two separate applications running on an 

arbitrary device. A fully protected and secured software module of the EVSE checks 

identification, integrity and authenticity of the client interface (see  4.4.17.45.14.4) before 

initiating a communication connection using OCPP (Open Charge Point Protocol). The 

verification interface communicates with the other parts of the EVSE using ISO 15118 protocols. 

To restrict access to the verification interface, mutual authentication by means of cryptographic 

certificates in accordance with ISO 15118-20 is employed between the other EVSE software 

modules and the verification interface application. 

4.45 Requirements for software-controlled components and EVSE 

4.4.15.1 General 

The software of an EVSE shall be designed in such a way that no unreasonable demands are required 

from the user to obtain a correct measurement result.  

An EVSE shall be provided with the means to protect its metrological properties.  

4.4.2 Conformity of manufactured devices to the approved type 

The manufacturer shall produce EVSEs, components and legally relevant software that conform to the 

approved type and the documentation submitted.  

Note 1:  In the case of dynamic modules of legally relevant software, this implies that the documentation 

submitted describes a means to validate the conformity of devices in use even in the presence of dynamic 

parameter changes, see 5.1.  

Note 2: This Recommendation interprets certification as consisting of type evaluation and type 

approval. 

4.4.35.2 Software identification 

Legally relevant software of an EVSE shall be uniquely and unambiguously identified with the software 

version. The identification may consist of more than one part but at least one part shall be dedicated to 

the legal purpose. It is permissible to have more than one legally relevant software part, however each 

legally relevant software part shall be identified. 

The identification shall be made available:  

a) vVia the verification interface,  and/or the client interface; does not have any control capability 

to activate the indication of the  

b) Oon command, permanently, or at start up.  
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If the software is modified, a new software identification is required.  

The software identification and the means of identification shall be stated in the type approval certificate.  

and made available to the verification interface. If applicable, it shall be transmitted to the verification 

software. 

4.4.45.3 Audit trail 

4.4.4.15.3.1 Audit trails are  part of the legally relevant software and shall be protected as such. It 

shall not be possible to delete or inadmissibly change the data of the audit trails and it 

shall not be possible to exchange the audit trails when the software is updated. The audit 

trail shall contain at minimum the following information: 

• timestamp of the event;  

1) in the case of a traced update, see 5.6.3.94.4.9.3.9;  

• in the case of a parameter change:  

o Identification of the changed parameter;  

o The old and new value of the changed parameter. 

4.4.4.2 In case of dynamic modules, the source of the modification shall be recorded in the 

audit trail. 

4.4.4.35.3.2 The audit trail shall be made available via the verification interface and, if remote 

verification functionality is implementedapplicable, it shall be transmitted to the 

verification software. The certificate shall describe how the audit trail may be displayed 

or printed and specify if the audit trail is part of the remote verification procedure.  

4.4.4.45.3.3 If the audit trail has no more capacity, further changes shall be prevented. 

Note: Further changes may be possible after the seal is broken, data is downloaded, and the device 

is re-verified.  

4.4.4.55.3.4 Data containing evidence of an intervention shall be displayed or printed on command 

and made available to the verification interface. interface. 

4.4.55.4 Detection of significant defects    

The EVSE shall carry out a self-check on the program code and legally relevant parameters upon start 

up. If the device does not pass the self-check, the legally relevant software shall stop execution. 

The EVSE shall be designed tocarry out a check on the integrity of the legally relevant software at least 

once per week. In the event of detection of a significant defect, the EVSE shall cease to allow the 

performance of transactions.  

The EVSE shall be equipped with software that detects defects in the hardware, such as an open cabinet, 

alteration or unauthorized access to communication ports, integrity of memory devices.. In the case of 

detection of such a defect, the device shall cease to allow the performance of transactions.  

Note: Examples of defects are: an open cabinet, alteration or unauthorized access to communication ports, 

integrity of memory devices, missing connector cables, damage to the indication device. 

Note:  National legislation may specify that the device notify an authorized authority of a defect such that 

the device may be serviced and re-authorized prior to returning to operation.  

Significant defects shall be recorded. The event record of the facility shall have capacity for at least 100 

events (or an alternative number determined by the national authority) and shall be of a first-in-first-out 

type. It shall not be possible to change or zero the event record without breaking a seal and access shall 
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be secured, for example by means of a code (password) or by means of a special device (hardware key, 

etc.). 

Note: The checking facility event log is not the same as the audit trail (see 5.34.4.4). 

The documentation provided for type evaluation shall enumerate the significant defects detected by the 

software, how the device will act upon these defects, and if necessary to understand its operation, a 

description of the detection algorithm. 

4.4.6 Error protection 

The EVSE shall be equipped with software that detects defects in the hardware, such as damage to the 

EVSE, missing connector cables, or damage to the display. In the case of detection of such a defect, the 

device shall cease to allow the performance of transactions. The device shall send a notification of the 

defect to an authorized authority. 

If software is involved in durability protection, it shall prevent new transactions from being conducted 

in case durability is detected as being jeopardised. 

The documentation to be submitted for type evaluation shall contain a list of the durability errors that 

will be detected by the software, how it will act upon these errors and, in case needed for understanding 

its operation, a description of the detecting algorithm. 

4.4.75.5 Time stamps 

If timestamps are used in a transaction, these timestamps shall be in a consistent format, allowing for 

easy comparison of two records and tracking progress over time.  

The EVSE shall use network (legal) time and may also be equipped with an internal clock to support 

timekeeping in the event of a network outage.  

Time stamps used in transactions shall be accurate to ±60  s with respect to legal time. 

The internal clock shall synchronize to network time with sufficient frequency to prevent a drift of more 

than one minute (± 60 s). The method of synchronization between the internal clock and the network 

time shall be described in documentation submitted for type approval. Synchronization shall not take 

place during a transaction.  

Note 1: National jurisdictions may establish criteria for an appropriate time reference for ‘legal time’.  

Note 2: National jurisdictions may establish more stringent accuracy requirements. 

4.4.8 Dynamic modules 

If the legally relevant software of the EVSE contains dynamic modules, this information shall be 

indicated and made available to any parties interested in the legally relevant transaction data produced 

by the EVSE. The indication of the transaction data shall include information on the use of dynamic 

modules in the measurement process. This may be achieved using a short statement, clearly understood 

markings, symbols, or other indications. 

4.4.95.6 Software update 

4.4.9.15.6.1 General 

Only Any versions of legally relevant software that installed in the EVSE shall conform to the an 

approved type are allowed for use. 

Updating the legally relevant software of an EVSE in the field should be considered as: 

▪ a modification of the EVSE, when exchanging the software with another approved version; 

▪ a repair of the EVSE, when re-installing the same version. 
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An EVSE which has been modified or repaired while in service may require initial or subsequent 

verification, dependent on national regulations. 

Non-legally relevant sSoftware which does not realise legally relevant functions of the EVSE does not 

require verification after being updated.  

An update shall not inadmissibly influence the measurement process.  

The EVSE shall either remain inoperative during the update or ensure that the legally relevant 

functionality continues to meet its specifications throughout the process.  

An update of the legally relevant software shall be either a verified update (5.6.24.4.9.2) or a traced 

update (5.6.34.4.9.3).  

Note:  National authorities may prescribe that the software update mechanism is disabled by means of a sealable 

setting (physical switch, secured parameter) where software updates for EVSEs in use are not allowed. In this case 

it shall not be possible to any updates of legally relevant software are prohibited.without breaking the seal. 

Note: Separation of legally relevant and legally non-relevant software parts is possible, as described in 

4.4.18 . 

4.4.9.25.6.2 Verified update 

Verified update is the procedure of changing software in a verified device or component after which the 

subsequent verification is necessary.  

The software to be updated can be loaded locally, i.e., directly on the measuring device, or remotely via 

a network. Loading and installation may be two different steps or combined into one, depending on the 

needs of the technical solution. Evidence of an intervention shall be recorded. A person should be on 

the installation site of the EVSE to check that the updated software has been installed successfully. After 

the update of the legally relevant software of an EVSE (exchange with another approved version or re-

installation) the EVSE is shall not allowed to be employed for legal purposes before a verification of the 

EVSE has been performed and the securing means have been renewed. 

4.4.9.35.6.3 Traced update 

4.4.9.3.15.6.3.1 Traced update is the procedure of changing the software in a verified EVSE or 

component after which a subsequent verification is not necessary. The traced update shall 

not affect existing legally relevant parameters.  

4.4.9.3.25.6.3.2 The software to be updated can be loaded locally, i.e., directly on the measuring 

device or remotely via a network. The software update is recorded in an audit trail. The 

procedure for a traced update comprises several steps: loading, integrity checking, 

checking of the origin (authentication), installation, logging and activation. The software 

shall be implemented in the EVSE according to the requirements for Traced update. 

4.4.9.3.35.6.3.3 After initiation of the update procedure, a traced update of software shall run 

automatically. If some of the securing or protection measures of the EVSE are turned off 

to enable updating, they shall be turned on again immediately after update, independent 

of the result of the update process. 

4.4.9.3.45.6.3.4 During a traced update, any existing information from protection measures, e.g. audit 

trail information, shall be retained. 

4.4.9.3.55.6.3.5 Technical means shall be employed to guarantee the authenticity of the loaded 

software, i.e., that it originates from the owner of the type approval certificate.  

4.4.9.3.65.6.3.6 Technical means shall be employed to ensure the integrity of the loaded software, i.e., 

that it has not been inadmissibly changed before loading. This can be accomplished by 
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adding a checksum or hash code of the loaded software and verifying it during the 

loading procedure.  

4.4.9.3.75.6.3.7 If the loaded software fails this test, the EVSE shall discard it and use the previous 

version of the software or switch to an inoperable mode. In this mode, the measuring 

functions shall be inhibited. It shall only be possible to resume the download procedure, 

without omitting any steps in the process for traced update, or to show an error. 

4.4.9.3.85.6.3.8 An audit trail shall be employed to ensure that traced updates of legally relevant 

software are adequately traceable within the EVSE for subsequent verification and 

surveillance or inspection.  

4.4.9.3.95.6.3.9 The audit trail shall contain at minimum the following information: 

* success/failure of the update procedure;  

* software identification of the installed version;  

* software identification of the previous installed version;  

* time stamp of the event;  

* identification of the downloading party.  

An entry shall be generated for each update attempt regardless of the success. 

4.4.9.3.105.6.3.10 The storage device that supports the Traced Update shall have sufficient 

capacity to ensure the traceability of traced updates of legally relevant software between 

at least two successive verifications in the field or inspection. After having reached the 

limit of the storage for the audit trail, it shall be ensured by technical means that further 

downloads are impossible without breaking a seal. 

Note: This requirement enables inspection authorities, which are responsible for the 

metrological surveillance of legally controlled EVSEs, to back-trace traced updates of legally 

relevant software over an adequate period of time (depending on national legislation). 

4.4.9.3.115.6.3.11 When the software is updated, the audit trail shall not be erased or 

overwritten.  

4.4.105.7 Remote software verification capabilities 

4.4.10.15.7.1 General 

The purpose of remote software verification is to check the proper functioning of the legally relevant 

software. It does not include any type of hardware testing.  

In case the EVSE facilitates remote verification of its software, the following requirements shall be met. 

There shall be a description of the remote verification procedure for accessing/reading of remote 

verification data and for executing remote verification procedures.  

Note:  In case remote verification is applied, tThe description shall be made available to the relevant 

authorities depending on national legislationon request. 

The modules involved in the remote verification procedure are part of the legally relevant software and 

shall fulfil the relevant requirements.  

It shall always be possible to establish and ensure the integrity of the EVSE to be verified.  

Note:  This requirement specifically also applies to the legally relevant software which sends data, 

including the audit trail. 

It shall be possible to establish the authenticity of the EVSE, i.e. the EVSE shall be uniquely identified, 

and other means shall be provided to ensure authenticity.  

Note:  This requirement specifically also applies to the legally relevant software which sends data, 

including the audit trail. 
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The EVSE shall store logging data, audit trails, and make these available for remote verification 

purposes.  

For the purpose of remote verification, the EVSE shall  

▪ use timestamps (5.54.4.7),  

▪ provide evidence of an intervention (5.3.44.4.4.5),  

▪ use audit trails (5.34.4.4),  

▪ report software identification (5.2),  

▪  and  

▪ have a facility for detection of significant defects (5.44.4.5, 4.4.6). 

An ongoing measurement shall not be influenced by remote verification.  

The use of the verification procedure shall not influence the compliance with other requirements.  

Access to the verification procedures, specific test items or commands shall be available but can be 

restricted if these influence compliance with other requirements, such as:  

▪ Requirements on battery life,  

▪ on resources, or  

▪ delays in the measurement process.  

The software integrity of the EVSE shall not be influenced by the remote verification procedure.  

There shall be a legally relevant interface for data extraction for remote verification purposes.  

Interfaces for remote verification shall be protected, see clauses 5.134.4.16, 5.14.24.4.17.2.  

Access rights to the EVSE for remote verification shall be described in the documentation and made 

available to the relevant authorities depending on national legislation, see clause 6.1 in Part 25.1.  

Provisions shall be made to securely store the result of the remote verification in the EVSE. This data 

shall be protected and secured. Securing needs to ensure that only the remote verification software has 

write permissions.  

The result of the remote verification shall contain, at least, a unique ID (at least identifying the 

verification authority) and the date of the verification.  

[PGs shall decide which additional data shall be stored.] 

The recognition of a verification mark and the data it contains are subject to national requirements. If 

not in compliance with national regulations, the manufacturer shall disable the remote verification 

functionality.  

Stored results of the verification in the EVSE shall comply with clause  4.4.185.16. 

4.4.10.25.7.2 Specific remote verification procedures 

For specific remote verification procedures (To be added in section 9) the EVSE shall fulfil the following 

requirements. 

4.4.10.2.15.7.2.1 Direct extraction of test items 

When checking software integrity, the integrity measure (checksum, hash) shall be calculated 

immediately before transmitting the integrity measure to the remote verification software.  

Test items shall be uniquely identified. The obtained test items shall be unambiguously linked to the 

measuring instrument to be verified.  
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Relevant test items [identified by the PG (To be added in section 9)] shall be available depending on the 

specific requirement to be tested and the instrument type (e.g. approved type number, serial number, 

legally relevant settings and parameters, verification information and status, software version 

identification, software integrity, audit logs/trails, change logs, event logs etc.).  

Note:  See clause (To be added in section 9) for examples of test items for a specific remote verification 

procedure. 

4.4.10.2.25.7.2.2 Connection requirements 

The connection to the remote verification software shall comply with 5.174.4.20.  

4.4.115.8 Software 

4.4.11.15.8.1 Legally relevant software shall be protected in such a way that evidence of any 

intervention shall be available. Updates to legally relevant software are permitted if the 

EVSE complies with the requirements of 5.6.4.4.9.  

4.4.11.25.8.2 Legally relevant software shall be protected against modification, loading, or changes 

by swapping the memory devicecomponent in which the software is stored. Mechanical 

sealing or other technical means may be necessary to secure the EVSE.. 

4.4.125.9 Compatibility of operating system and hardware 

If an operating system is part of the measuring instrument, then the operating system is legally relevant 

, and requirements according to 5.9.14.4.12.1– 5.9.84.4.12.8 shall be met.   

4.4.12.15.9.1 Hardware interfaces 

Hardware interfaces not equipped with a protective interface shall not be able to inadmissibly influence 

the legally relevant software, parameters or measurement data. 

4.4.12.25.9.2 Boot process 

A secure boot process is needed to ensure protection of the legally relevant software. 

• The boot process shall ensure integrity and authenticity of the legally relevant software. 

• If a chain of trust is established over the individual steps of the boot process to ensure the 

integrity and authenticity of the legally relevant software, the processing of the chain of trust 

may be interrupted, as long as its integrity is preserved. 

• The boot configuration shall be secured and protected. 

• Booting via open interfaces shall be prohibited. 

4.4.12.35.9.3 System resources 

The combination of the legally relevant software and the operating system shall ensure that there are 

enough resources for the operation of the legally relevant application. 

4.4.12.45.9.4 Protection during use 

The operation of software that is not legally relevant shall not inadmissibly influence the legally relevant 

application. 

The combination of the legally relevant software and the operating system shall ensure that the legally 

relevant indication is distinguishable from other information. 

The access control feature of the operating system shall be configured in such way that the intended use 

cannot be inadmissibly influenced. 
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The administration tasks of the legally relevant software shall be protected. 

Note:  The term “administration task” addresses all reconfigurations and updates of the operating system.  

4.4.12.55.9.5 Communication with legally relevant software 

Communication with the legally relevant software shall be made via protective interfaces.  

It shall be demonstrated that the legally relevant software, parameters, and data of components that are 

legally relevant cannot be inadmissibly influenced by commands received via the protective interface 

4.4.12.65.9.6 Identification and traceability 

The configuration of the operating system shall be identifiable. The identifier shall be displayed on 

command or during operation and, if applicable, transmitted to the verification software by the 

measuring instrument. 

Legally relevant configuration settings of the operating system shall be protected, i.e. changes to the 

legally relevant configuration shall be traceable.  

Note 1:  Replacing one legally relevant operating system part with a different one, i.e. by a newer version, is 

considered a modification of the configuration.  

Note 2:  This implies that legally relevant operating system parts can only be changed by means of a verified 

update (see 4.4.8.2 5.6.2) or by means of a traced update (see 5.6.34.4.9.3) if an audit trail is used. 

4.4.12.75.9.7 Suitable environment 

The manufacturer shall identify the hardware and software environment that is suitable. Minimum 

resources and a suitable software configuration management (e.g. processor, memory, specific 

communication, version of operating system, configuration management of dynamic modules of legally 

relevant software, etc.) necessary to guarantee correct functioning of the legally relevant software shall 

be declared by the manufacturer and stated in the certificate. 

4.4.12.85.9.8 Constraints for operation 

The system shall be operated only in the environment specified by the manufacturer for its correct 

functioning. If the minimum resources or a suitable configuration are not met, the legally relevant 

software shall not operate. 

Note:  The manufacturer shall identify and declare the impact of dynamic modules of legally relevant 

software (modules/parts/algorithms etc.) and it shall be stated in the certificate.  

4.4.135.10 Parameters 

Legally relevant parameters shall be secured and protected in such a way that evidence of an intervention 

shall be available.  

In case of dynamic modules of legally relevant software with predefined parameters, these shall be 

considered part of the software and treated as such. All parameter changes shall be logged in the audit 

trail together with the source of the modification. 

It shall not be possible to make any modifications to parameters during a transaction. 

If necessary for the purpose of verification of a measuring instrument, parameter settings shall be made 

available to the verification interface, and if applicable, transmitting the current relevant parameter 

settings to the verification software shall be possible. 

4.4.145.11 Measurement Protection of transaction data 

During a transaction, the legally relevant transaction data as defined in 4.3.54.2.2 shall be protected and 

secured. 
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4.4.155.12 Client and verification interfaces 

All inputs to the client interface and verification interface shall be protected. Any function that can be 

activated through the interface shall: 

• be clearly documented 

• not be able to inadmissibly influence the legally relevant characteristics of the instrument. 

Note:  The type evaluation authority decides whether all of these documented functions are acceptable. 

4.4.165.13 Communication interface 

All inputs from communication interfaces shall be handled by a protective interface. Any function that 

can be activated through a communication interface shall:  

• be clearly documented  

• not be able to inadmissibly influence the legally relevant characteristics of the instrument 

remotely, such as through a remote verification procedure or a software download.  

Note:  The type evaluation authority decides whether all of these documented functions are acceptable. 

4.4.175.14 Separation of electronic devices and components 

Legally relevant software modules or hardware components of the EVSE shall not be inadmissibly 

influenced by another device or by other modules or components of the EVSE. 

4.4.17.15.14.1 Components of an EVSE that perform legally relevant functions shall be identified, 

clearly defined, and documented. They form the legally relevant part of the measuring 

system.. 

4.4.17.25.14.2 A legally relevant software-controlled component shall communicate with other 

components or devices through a protective interface. It shall not be possible to 

inadmissibly influence the legally relevant software, parameters or measurement data 

through these interfaces..  

This implies that there is an unambiguous assignment of each command to all initiated 

functions or data changes in the component. 

Note: If legally relevant components interact with other legally relevant components or 

electronic devices, refer to  5.134.4.19. 

Note:  Non-legally relevant devices may exist and may be connected to the protective interface 

of the instrument also taking into consideration the requirement in 5.14.14.4.17.1. 

4.4.17.35.14.3 If software seals are used to prevent components from being exchanged and pairing 

parameters are part of the seal, then these pairing parameters are legally relevant and shall 

be secured and protected in such a way that evidence of an intervention is available.. 

4.4.17.45.14.4 In the case of a non-local client interface the EVSE shall check the authenticity, 

identification and integrity of the non-local client interface. In case the authenticity, 

integrity or identity check fail, the EVSE shall cease to allow the performance of 

transactions.. 

4.4.17.55.14.5 The functionality of components with limited protection capabilities, such as mobile 

apps or EV telematics software, shall be limited to the following:An EVSE that interacts 
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with external devices such as mobile apps shall be designed such that interaction is 

limited to the following: 

• Initiation of the transaction 

• Termination of the transaction 

• Payment for the transaction 

•  

• Display Indication of the legally relevant transaction data and the capability to 

check the authenticity and integrity of the data. 

4.4.17.6 If a component is shared by multiple components, e.g. one display for multiple 

sensors, then all the components that share another component shall be 

unambiguously identified.. 

4.4.17.7 If measurement values are transmitted to non-legally relevant software modules , 

the following conditions shall apply. 

a. These measurement values shall not be cryptographically signed and shall not be 

accompanied by other legally relevant transaction data such as EVSE identifier 

and transaction/customer ID.  

b. The measurement values themselves shall be the same values as sent to the client 

interface.  

c. Payment terminal data and/or generation of electronic receipt shall be handled by 

the EVSE itself.  

Note: The goal is to prevent spoofing of legally relevant measurement data by software modules that is not under 

legal control. 

[To be discussed: choice from D31:2023 clause 6.3.2.1.8] PGs may decide that certain components 

shall be connected and available on site, for example a display or a printer. 

4.4.185.15 Separation of modules 

All software modules (programs, subroutines, objects, etc.) that perform legally relevant functions or 

that contain legally relevant data domains form the legally relevant software of an EVSE. They shall be 

made identifiable as described in 5.24.4.3. If the separation of the software is not possible or needed, 

the software shall be legally relevant as a whole. 

4.4.18.15.15.1 All legally relevant software modules shall communicate with other modules through 

a protective interface.  It shall be demonstrated that the functions and data of modules that 

are legally relevant cannot be inadmissibly influenced by commands received via the 

protective interface. The legally relevant software modules and the protective interface 

shall be clearly documented. All legally relevant functions and data domains of the 

software shall be described to enable a type evaluation authority to decide on correct 

software separation.. 

4.4.18.25.15.2 The software interface consists of program code and dedicated data domains. Defined 

coded commands or data are exchanged between the software parts by storing to the 

dedicated data domain by one software part and reading from it by the other. Writing and 

reading program code is part of the software interface.. 

4.4.18.35.15.3 There shall be an unambiguous assignment of each command to all initiated functions 

or data changes in the legally relevant part of the software. Commands that communicate 
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through the software interface shall be declared and documented. Only documented 

commands are allowed to be activated through the software interface. The manufacturer 

shall state the completeness of the documentation of commands.. 

4.4.18.45.15.4 Where the legally relevant software has been separated from the non-relevant 

software, the legally relevant software shall have priority using the resources over non-

relevant software. The legally relevant process shall not be inadmissibly interrupted by 

legally non-relevant software. The measurement process (realised by the legally relevant 

software) shall not be delayed or blocked by other processes.. 

When dynamic modules of legally relevant software have facilities for continuous learning 

that allow dynamic parameter changes during use, the manufacturer shall clarify the 

facilities and its priorities to the whole legally relevant software, especially in reference to 

the measuring functions. 

Measuring functions shall not be inhibited/affected by continuous learning processes, if 

present. 

The software documentation shall contain the description of the prioritization of using all 

legally relevant parts including dynamic modules of legally relevant software. 

4.4.18.55.15.5 If a display or printout is used both for legally relevant and legally non-relevant 

outputs, the legally relevant information shall always be readable, and clearly 

distinguishable from other information.. 

4.4.195.16 Storage of data 

4.4.19.15.16.1 General 

If measurement data are stored for legal purposes, the following requirements shall apply. Requirements 

regarding storage of data also apply to software identification, log files, results of diagnostics, result of 

remote verification, etc.  

4.4.19.25.16.2 Completeness of stored data 

The stored measurement data shall include all legally  relevant data information necessary for future 

legally relevant use, see clause 4.3.54.2.2 regarding tTransactions.  

4.4.20 Where measurement data are produced as a result of algorithms of dynamic modules of legally 

relevant software, the measurement data shall be marked or indicated as such. Such markings or 

indications and associated data shall form part of the legally relevant measurement data. 

4.4.215.16.3 Protection of stored data 

The storage component shall have sufficient permanency to ensure that the stored measurement data are 

not corrupted under normal storage conditions.  

The stored measurement legally relevant data shall be protected by appropriate means to guarantee the 

integrity and, if applicable, authenticity. A checking facility shall regularly check the availability of 

stored measurement results. In case of loss of data, the checking facility shall generate a permanent error 

message to be shown on the client interface.  

Data can be stored using one of the following methods:  

Note:  

• In the caseBy means of an integrated storage device, where in a measuring instrument or 

component that is completely secured and protected, a standard protocol that enables checking 

of the integrity may be used. Aauthenticity is guaranteed because the housing of the EVSE is 

by an appropriate hardware sealed. 
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• In the caseBy means of a storage device, directly connected and sealed to the measuring 

instrument EVSE, where or component that is completely secured and protected, a standard 

protocol that enables checking of integrity may be used. aAuthenticity is guaranteed because 

the storage device is hardware sealed to the EVSE. 

• In the caseBy means of network attached storage devices or storage in components with limited 

functionality and protection capabilities. In this case,, electronic signaturesstate-of-the-art 

cryptography shall be used that enable the retrieving software to check the integrity and 

authenticity of the records. Means shall be provided whereby cryptographic keys used by these 

methods can only be input or read if a seal is broken. 

• Intermediate measurement data shall always be stored locally. 

The software that displays or further processes the measurement data shall check the integrity and if 

applicable the authenticity of the data after having read them from the storage. If an irregularity is 

detected, the data shall be discarded or marked unusable. 

Software modules that prepare data for storing or sending, or that check data after reading or receiving, 

belong to the legally relevant software part. 

  Note 2: National authorities may establish conditions for retention of transaction data. 

  

4.4.21.15.16.4 Automatic storing 

A checking facility shall regularly check the availability of storage. If no storage is available, no 

measurement shall be possible. 

There shall be sufficient storage capacity for the intended application.  

• Records of measurement data stored in a component to construct the measurement result can be 

deleted or overwritten if the next module or component state a proper completion of expected 

actions engaged. 

• Records of the measurement may be deleted if either: 

- the transaction is settled; or 

- these data have been printed by a printing device subject to legal control.  

Records that provide evidence of an intervention, log files, and/or results of diagnostics, shall 

be kept for at least four successive verifications and/ or inspections of a measuring instrument. 

After that, if the storage device has no more capacity, the oldest entry of records that provide 

evidence of an intervention, contain the result of a remote verification, log files, results of 

diagnostics, may be deleted. 

Note: This requirement enables inspection authorities, which are responsible for the metrological 

surveillance of legally controlled instruments, to trace intervention over an adequate period of time 

(depending on national legislation). 

• Records that stores parameters or confidential information shall be secured and protected against 

deletion and overwriting. 

• Records that stores results of a remote verification shall be secured and protected against 

deletion and overwriting. Securing shall ensure that only the remote verification software has 

write-permissions.  

Records that store results of a remote verification shall be kept for at least four successive 

verifications and/ or inspections of a measuring instrument. 

After that, if the storage device has no more capacity the oldest entry of records may be deleted. 
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• National authorities may require an additional totalising register, which cannot be reset without 

breaking a metrological seal (physical and/or digital seal). The function to reset the totalising 

register that stores the total energy of all metered transactions shall be secured. 

No measurement shall be possible if the data storage device is not available.  

When the data necessary for the calculation of the measurement result are relevant for legal purposes, 

all measurement result relevant data included in the calculation shall be stored with the final value. 

4.4.225.17 Transmission of measurement data 

If measurement data are transmitted before they are used for legal purposes, the (below) requirements 

shall apply. 

Requirements regarding data transmission also apply to software identification, log files, results of 

diagnostics, data transfer during remote verification, etc 

4.4.22.15.17.1 Completeness of transmitted data 

The transmitted measurement data shall include all data information necessary for future legally relevant 

use. 

Where measurement data are produced as a result of algorithms of dynamic modules of legally relevant 

software, the measurement data shall be marked or indicated as such. Such markings or indications shall 

form part of the legally relevant measurement data.  

4.4.22.25.17.2 Protection of transmitted data 

The transmitted legally relevant data shall be protected by software means to guarantee authenticity and 

integrity.  

Examples:  

• In the case of a component that is directly connected and sealed to another component a standard protocol 

that enables checking of integrity may be used. Authenticity is guaranteed because the component is 

hardware sealed to prevent exchange. 

• In the case of network attached components the legally relevant software of the sending device calculates 

a CRC32 [10] of the dataset, which is appended to the dataset. A secret initial value is used for the 

calculation of the CRC32 instead of the value given in the standard [10]. This initial value is employed 

as a key and stored as a constant in the program code. The legally relevant software of the receiving 

device has also stored this initial value in its program code. Before using the dataset, the program 

calculates the checksum and compares it with that stored in the dataset. If both values match, the dataset 

is not falsified. Otherwise, the program assumes falsification and discards the dataset.  

• In the case of web-based components and components with limited functionality and protection 

capabilities, electronically signatures shall be used that enables the retrieving software to check the 

integrity and authenticity of the records. Means shall be provided whereby cryptographic keys used by 

these methods can only be input or read if a seal is broken. 

The software that displays or further processes the measurement data shall check authenticity and 

integrity of the data received from a transmission channel. If an irregularity is detected the data shall be 

discarded or marked unusable. 

Software modules that prepare measurement data for sending, or that check measurement data after 

receiving, are considered part of the legally relevant software. 

4.4.22.35.17.3 Transmission delay or interruption 

The measurement shall not be inadmissibly influenced by a transmission delay or interruption. If 

network services become unavailable or very slow, no legally relevant measurement data shall be lost.  
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Part 2 

Metrological controls and performance tests 

56 Type approval 

5.16.1 Documentation 

The documentation submitted with the application for type approval shall include: 

▪ identification of the type, including 

− name or trademark and type designation; 

− version(s) of hardware and software; 

− drawing of name plate. 

▪ metrological characteristics of the EVSE, including 

− description of the principle(s) of measurement; 

− metrological specifications such as accuracy class and rated operating conditions (3.13.2, 

3.3); 

− any steps which should be performed prior to testing the EVSE. 

▪ the technical specification for the EVSE, including 

− block diagram with a functional description of the components and devices; 

− drawings, diagrams and general software information, explaining the construction and 

operation, including interlocks; 

− description and position of seals or other means of protection; 

− documentation related to durability characteristics; 

− any document or other evidence that the design and construction of the EVSE complies with 

the requirements of this Recommendation; 

− specified clock frequencies; 

▪ user manual; 

▪ installation manual; 

▪ description of the checking facility for critical faults, if applicable. 

In addition, software documentation shall include:  

• description of the legally relevant software and how the requirements are met: 

− list of software modules that belong to the legally relevant part including a declaration that 

all legally relevant functions are included in the description; 

− description of the software interfaces of the legally relevant software part and of the 

commands and data flows via this interface including a statement of completeness; 

− description of the generation of the software identification; 

− description of the software update mechanism;  

− list of parameters to be protected and description of protection means. 

▪ description of security means of the operating system (password, etc. if applicable); 

▪ description of the (software) sealing method(s); 

▪ overview of the system hardware, e.g. topology block diagram, type of computer(s), type of 

network, etc.; 

▪ where a hardware component is deemed legally relevant or where it performs legally relevant 

functions, this should also be identified; 
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▪ description of the accuracy of the algorithms (e.g. filtering of A/D conversion results, price 

calculation, rounding algorithms, etc.); 

▪ description of the user interface, menus and dialogues; 

▪ software identification and instructions for obtaining it from an instrument in use; 

▪ list of commands of each hardware interface of the measuring instrument / electronic device / 

sub-assemblyEVSE including a statement of completeness; 

▪ list of durability errors that are detected by the software and if necessary for understanding, a 

description of the detecting algorithms; 

▪ description of data sets stored or transmitted; 

▪ if fault detection is realised in the software, list of faults that are detected and a description of 

the detecting algorithm; 

▪ software operating manual. 

Furthermore, if the type approval is partially based on existing type test documentation (such as approval 

of a meter or safety testing), the application for type approval shall be accompanied by type test 

documents or other evidence that supports the assertion that the design and characteristics of the 

measuring instrument comply with the requirements of this Recommendation. 

5.26.2 Type definition 

EVSE produced by the same manufacturer may form a type, provided they have similar metrological 

properties resulting from the use of the same uniform construction of parts/modules that determine the 

metrological properties. 

A type may have several current ranges and several values of the nominal voltage and frequency, and 

include several connection modes and several ancillary devices. 

Note: The same uniform construction normally means the same construction of the measuring elements, 

the same construction of metering software, the same construction of the register and indicating 

device, the same temperature compensation mechanism, the same construction of case, terminal 

block, and mechanical interface. 

5.36.3 Type test sampling 

The manufacturer shall provide at least as many specimens of the EVSE as are required by the national 

authority responsible for type evaluation. The type test shall be made on one or more specimens of the 

EVSE, selected by the type test laboratory body, to establish its specific characteristics and to prove its 

conformity with the requirements of this Recommendation. In the case of modifications to the EVSE 

made after or during the type test and affecting only part of the EVSE, the issuing bodyauthority 

responsible for type evaluation may deem it sufficient to perform limited tests on the characteristics that 

may be affected by the modifications. 
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5.46.4 Software validation procedure 

The software validation procedure consists of a combination of analysis methods and tests as shown in 

Table 8. The abbreviations used are described in Table 9.  

 

Table 8 – Validation procedures for specified requirements 

Requirement Validation procedure 

5.24.4.3 Software identification AD + VFTSw 

5.34.4.4 Audit trail AD + VFTSw 

5.44.4.5 Detection of significant defects AD + VFTSw 

4.4.6 Error protection AD + VFTSw 

5.54.4.7 Time stamps AD + VFTM 

4.4.8 Dynamic modules AD 

5.64.4.9 Software update AD + VFTSw 

5.74.4.10 Remote verification update capabilities AD + VFTSw 

5.84.4.11 Software AD + VFTSw 

5.94.4.12 Compatibility of operating system and hardware AD + VFTSw 

5.104.4.13 Parameter VFTM 

5.114.4.14 Measurement data AD + VFTSw 

5.124.4.15 Client interface AD + VFTSw 

5.134.4.16 Communication interface AD + VFTSw 

5.144.4.17 Separation of electronic devices and components AD 

5.154.4.18 Separation of modules AD 

5.164.4.19 Storage of data AD + VFTSw 

5.174.4.20 Transmission of measurement data AD + VFTSw 

   

Table 9 – Validation procedure abbreviations 

Abbreviation Description OIML D 31:2023, clause 

7.3.1 

AD Analysis of the documentation and evaluation of the design 

VFTM Verification by functional testing of metrological functions 

VFTSw Validation by functional testing of software functions 
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7 Test procedures for type approval 

67.1 Test programme 

EVSE testing is done using the same transactional process as is used in normal operation of the EVSE. 

This process consists of at least the following steps: 

1) Initiating a charging session using the standard handshake exchange between the 

EVSE and a vehicle. For test purposes, a vehicle may be replaced by a simulated 

vehicle, as long as it conforms to the usual protocols for handshake exchange. 

2) Charging at a specified power level for a specified quantity of energy (must bethat 

is equal to or greater than 

the MMQ). 

3) Terminate the transaction normally using the vehicle to EVSE communications 

protocol. 

4) Compare the energy delivered and – for ad hoc transactions – the transaction cost 

provided by the EVSE with the measured energy of the reference standard and the 

cost computed based on that energy. Alternatively, the measurement is performed 

based on pulse comparison.  

Note 1: For a DC EVSE, the energy delivered should shall be sufficient so that the amount of energy 

delivered during ramp up and ramp down are less than 10 percent of the energy delivered at the test 

power. 

Note 2: The All influence and disturbance tests can be performed either with a real load or with a 

phantom load, in consultation with the manufacturer. However, for DC EVSE the intrinsic error test 

shall be performed with real load, while taking into account the possible effect of the applied amplifiers 

on the measuring part.  

The initial intrinsic error shall be determined as the first test on the EVSE, as described in 7.2.1. 

Power shall be applied to the EVSE for a period of 15 min before the start of testing.  

The order of the test points for initial intrinsic error shall be from lowest current to highest current and 

then from highest current to lowest current at each nominal voltage, beginning at the lowest and 

proceeding to the highest. For a DC EVSE, the test shall be run from the minimum output voltage to the 

maximum output voltage. For each test point, the resulting error shall be the mean of these 

measurements. In each case the minimum measured quantity of energy shall be delivered. 

The determination of the initial intrinsic error (at reference conditions) shall always be carried out before 

tests of influence quantities and before disturbance tests that relate to a limit of error shift requirement 

or to a critical fault condition for error. 

Otherwise, the order of tests is not prescribed in this Recommendation. 

If an EVSE is specified for both single-phase and three-phase operation, then both configurations shall 

be tested. 

For the purposes of the tests for DC EVSE the DC reference meter shall only measure energy up to 

2 kHz. 

Because of the nature of transactional testing, all tests contain transitionary periods where the voltage 

and/or current are changing. Except during transitions between power levels, voltages and currents are 

typically slowly varying. As a result, no specific test with rapidly changing loads is present. 
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National authorities may prescribe more stringent test regimes than those described in this section. 

7 Test procedures for type approval 

7.17.2 Test conditions 

Unless otherwise stated in the individual test instructions, all influence quantities except for the 

influence quantity being tested shall be held at reference conditions as given by Table 10 during type 

approval tests. 

Table 10 – Reference conditions for type approval testing 

Quantity Reference conditions Tolerance 

Voltage(s) 

 AC EVSE 

 DC EVSE 

 

 

Highest Unom 

375 ± 50 VDC and  

750 ± 50 VDC 

 

±1 % 

± 50 VDCN/A 

± 50 VDC 

Ambient temperature 23 ºC(1) ±2 ºC 

Frequency 

 AC EVSE 

 DC EVSE 

 

fnom 

DC 

 

±0.3 % 

N/A 

Waveform (U and I) 

 AC EVSE 

 DC EVSE 

 

Sinusoidal 

DC 

 

d ≤ 2 % 

N/A 

Magnetic induction of external origin 

at reference frequency 
0 T B ≤ 0.05 mT 

Electromagnetic RF fields 30 kHz to 

6 GHz 
0 V/m ≤ 1 V/m 

Operating position for instruments 

sensitive to position 

Mounting as stated by 

manufacturer 
±3.0º 

Load balance (3-phase AC EVSE)(2) 
Equal current in all current 

circuits 
±2 % 

(1) Tests may be performed at other temperatures if the results are corrected to the reference 

temperature by applying the temperature coefficient established in the type tests and provided an 

appropriate uncertainty analysis is carried out. 

(2) The requirement applies to both phase-to-phase and phase-neutral for poly-phase EVSE. 

Note: The reference conditions and their tolerance are given to ensure reproducibility between testing 

laboratories, not to determine the accuracy of the tests. The demands on short term stability during 

testing for influence factors may be much higher than shown in this table. 

 

Table 11 – Load conditions and their tolerances in tests 

Quantity Conditions Tolerance 

Current Current range of device under test 
Class A, B: ±2 % 

Class C: ±1 % 

Tabel met opmaak
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Power factor 

(AC EVSE 

ONLYonly) 

Power factor range of device under 

test 

Current to voltage phase difference: 

±2º 

Note: The load conditions and their tolerance are given to ensure reproducibility between testing 

laboratories, not to determine the accuracy of the tests. The demands on short time stability during 

testing for influence factors may be much higher than shown in this table. 

7.27.3 Tests for compliance with maximum permissible errors 

7.2.17.3.1 Determination of initial intrinsic error 

Object of the test: To verify that the error of the EVSE at reference conditions is less than the 

relevant BMPE given in Table 2. 

Test procedure: An EVSE that is specified as being capable of bidirectional or unidirectional 

energy measurement as described in 3.3.2 shall meet the relevant BMPE 

requirements of Table 2 for energy flow in both positive and negative 

directions. For DC EVSE the test shall be performed with real load, while 

taking into account the possible effect of the applied amplifiers on the 

measuring part.  

The order of the test points for initial intrinsic error shall be from lowest 

current to highest current and then from highest current to lowest current at 

each nominal voltage, beginning at the lowest and proceeding to the highest. 

For a DC EVSE, the test shall be run from the minimum output voltage to 

the maximum output voltage.  

Mandatory test points: 

AC EVSE: Tests shall be conducted at unity power factor at Imin, Itr , 50 % Imax and Imax 

for a delivered energy of at least the minimum measured quantity at each 

Unom. If an EVSE is rated for multiple frequencies it shall be tested at all 

nominal frequencies. 

DC EVSE: Tests shall be conducted at Imin , Itr , 50 % Imax and Imax for a delivered energy 

of at least the minimum measured quantity at Umin, Umax, and the midpoint 

between. The total quantity of energy delivered shall be sufficient such that 

at least 90 % of the energy delivered is delivered at intended power level. 

7.2.27.3.2 Starting current 

Object of the test: To verify that the EVSE starts and continues to operate at Ist as given by 

Table 1 and that it meets the accuracy requirements of Table 2. 

Test procedure: The EVSE shall be subjected to a current equal to the starting current Ist for 

a delivered energy of the minimum measured quantity. If the EVSE is 

designed for the measurement of energy in both directions, then this test shall 

be applied once with energy flowing in each direction. The effect of an 

intentional delay in measurement after reversal of the energy direction shall 

be taken into account when performing the test. 

The EVSE shall fulfil the requirements of Table 1Table 1 and of Table 2. 

Mandatory test points: The voltage shall be at the lowest reference voltage. 
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7.37.4 Tests for influence quantities 

7.3.17.4.1 General 

The purpose of these tests is to verify the requirements of 3.3.4 due to the variation of a single 

influence quantity. For influence quantities listed in Table 4, it shall be verified that the error shift due 

to the variation of any single influence quantity is within the corresponding limit of error shift stated in 

Table 4 (see also the definition of maximum permissible error shift in 2.3.272.3.19). 

All tests for AC EVSE are performed at the reference voltage unless otherwise stated. All tests for DC 

EVSE are performed at one of the highest reference voltages, unless otherwise stated. 

7.3.27.4.2 Self-heating 

Object of the test: To verify that the EVSE is able to carry Imax continuously as specified in 

Table 4. 

Test procedure: AC EVSE: The EVSE shall be run for 63 h at Imax. 

DC EVSE: The EVSE shall be run for three charge sessions of 25 kWh 

each, at a current of Imax with no more than 5 min in between.  

 

Before and iImmediately following the above, an accuracy test shall be 

performed at the same current value higher than or equal to 50 % Imaxtr. The 

error shift compared to the intrinsic error shall comply with the requirements 

given in Table 4.  

 

 

 

In case the EVSE applies de-rating, where charging is started at maximum 

output current, while after a certain time interval the current is reduced to a 

lower value (for e.g. safety reasons), the self-heating test is performed under 

these conditions. 

 

7.3.37.4.3 Temperature dependence 

Object of the test: To verify that the temperature coefficient requirements of Table 3 are 

fulfilled. 

Test procedure: The error of the EVSE shall be determined after reaching temperature 

stabilisation. The error shall be determined at each of the upper and lower 

ambient temperature limits specified for the EVSE, and at each of the 

temperatures from the following list in between: 

−55 ºC, −40 ºC, −25 ºC, −10 ºC, +5 ºC, 

+23 ºC, +40 ºC, +55 ºC, +70 ºC, +85 ºC 

Furthermore, for each pair of test points the temperature coefficient, c, shall 

be determined as follows: 

𝑐 =
𝑒u − 𝑒l
𝑡u − 𝑡l

 

where: eu and el are the errors at the upper and the lower temperatures 

respectively in the temperature interval of interest; and 
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tu and tl are the upper and the lower temperatures respectively in 

the temperature interval of interest. 

Each temperature coefficient shall be in accordance with the requirements 

of Table 3.  

The test can be limited to an accuracy test at the extreme temperatures for 

EVSE with separately type approved meter. 

Mandatory test points: The test shall be performed at whichever reference voltage allows the largest 

current. 

 The test shall, at minimum, be performed at a current of Itr and 50 % Imax. 

 For AC EVSE a test point is added at Imax. 

Note: The test can be limited to only the extreme temperatures when the metrology is implemented by a 

separately approved meter whose type approval specifications meet or exceed those of this 

Recommendation. 

7.3.47.4.4 Voltage variation (AC EVSE) 

Object of the test:  To verify that the error shift due to voltage variations complies with the 

requirements of Table 4. 

Test procedure: The error shift, compared to the intrinsic error at Unom, shall be measured 

when the voltage is varied within the corresponding rated operating range. 

For poly-phase EVSE, the test voltage shall be balanced. 

Mandatory test points: If several Unom values are stated, the test shall be run at the 0.9 × the lowest 

Unom, all Unom, and 1.1 × the highest Unom. The test current shall be 50 % Imax. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

7.3.57.4.5 Frequency variation (AC EVSE) 

Object of the test: To verify that the error shift due to frequency variations complies with the 

requirements of Table 4. 

Test procedure: The error shift, compared to the intrinsic error at fnom, shall be measured 

when the frequency is varied within the corresponding rated operating range. 

If several fnom values are stated, the test shall be repeated with each fnom value. 

Mandatory test points: The test shall, at minimum, be performed at a current of 50 % Imax, and at 

frequencies of fnom ± 2 %. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

7.3.67.4.6 Harmonics in voltage and current (AC EVSE) 

Object of the test: To verify that the error shift due to harmonics for an AC EVSE complies 

with the requirements of Table 4. 

Test procedure: The error shift, compared to the intrinsic error at sinusoidal conditions, shall 

be measured under each set of conditions described below. 

 Harmonic amplitudes are calculated relative to the amplitude of the 

fundamental frequency component of the voltage or current respectively. 

Phase angle is calculated relative to the zero-crossing of the fundamental 

frequency voltage or current component respectively. 

Mandatory test points: The test shall, at minimum, be performed at 50 % Imax. 

Met opmaak: Tests_normal
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Test #1: With a sinusoidal reference voltage and current of waveform EV#1 with a 

fundamental of 50 % Imax measure the energy for a delivery of not less than 

the MMQ. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

Test #2: With voltage of waveform EV#1 with the fundamental equal to the reference 

voltage and current of waveform EV#1 with a fundamental of 50 % Imax 

measure the energy for a delivery of not less than the MMQ. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

Test #3: With voltage waveform EV#2 with the fundamental equal to the reference 

voltage and current waveform EV#1 with a fundamental of 50 % Imax 

measure the accuracy for a delivery of not less than the MMQ. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 
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Table 12 – EV waveform #1 

Harmonic 

number 

Amplitude 

(%) 

Phase angle 

(°) 

Harmonic 

number 

Amplitude 

(%) 

Phase angle 

(°) 

1 100.00 0 2 0.25 188 

3 3.00 217 4 0.20 150 

5 2.40 212 6 0.16 232 

7 2.28 159 8 0.15 205 

9 2.16 143 10 0.14 165 

11 2.05 254 12 0.00 0.00 

13 1.95 95 14 0.00 0.00 

15 1.85 188 16 0.00 0.00 

17 1.76 266 18 0.00 0.00 

19 1.67 168 20 0.00 0.00 

21 1.59 216 22 0.00 0.00 

23 1.51 247 24 0.00 0.00 

25 1.43 240 26 0.00 0.00 

27 1.36 120 28 0.00 0.00 

29 1.29 239 30 0.00 0.00 

31 1.23 29 32 0.00 0.00 

33 1.17 133 34 0.00 0.00 

35 1.11 59 36 0.00 0.00 

37 1.05 135 38 0.00 0.00 

39 1.00 370 40 0.00 0.00 

Figure 3 – EV waveform #1 
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Table 13 – EV waveform #2 

Harmonic 

number 

Amplitude 

(%) 

Phase 

(°) 

Harmonic 

number 

Amplitude 

(%) 

Phase 

(°) 

1 100 0 2 0.00 0.00 

3 3.80 217 4 0.00 0.00 

5 2.40 212 6 0.00 0.00 

7 2.28 159 8 0.00 0.00 

9 2.16 143 10 0.00 0.00 

11 2.05 254 12 0.00 0.00 

13 1.70 95 14 0.00 0.00 

15 1.85 188 16 0.00 0.00 

17 1.76 266 18 0.00 0.00 

19 1.67 168 20 0.00 0.00 

21 0.00 0.00 22 0.00 0.00 

23 0.00 0.00 24 0.00 0.00 

25 0.00 0.00 26 0.00 0.00 

27 0.00 0.00 28 0.00 0.00 

29 0.00 0.00 30 0.00 0.00 

31 0.00 0.00 32 0.00 0.00 

33 0.00 0.00 34 0.00 0.00 

35 0.00 0.00 36 0.00 0.00 

37 0.00 0.00 38 0.00 0.00 

39 0.00 0.00 40 0.00 0.00 

Figure 4 – EV waveform #2 
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7.3.77.4.7 Reversed phase sequence (any two phases interchanged) (AC EVSE) 

Object of the test: To verify that the error shift due to interchanging any two of the three phases 

complies with the requirements of Table 4. This test only applies to three-

phase AC EVSE.  

Test procedure: The error shift, compared to the intrinsic error at reference conditions, shall 

be measured when any two of the three phases are interchanged. 

Mandatory test points: The test shall, at minimum, be performed at a reference current of 50 % Imax 

with any two of the three phases interchanged. Additional test points may be 

specified by national authorities. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

7.3.87.4.8 Continuous (DC) magnetic induction of external origin 

Object of the test: To verify that the error shift due to continuous (DC) magnetic induction of 

external origin complies with the requirements of Table 4. 

Test procedure: The error shift, compared to the intrinsic error at reference conditions, shall 

be measured when the EVSE is subjected to continuous magnetic induction 

with a probe in the form of a permanent magnet with a surface area of at 

least 2000 mm2. The magnetic field along the axis of the magnet’s core shall 

comply with details specified in Table 14. 

Note: National authorities may select a lower magnetic induction for 

national requirements. 

Table 14 – Specifications of the field along axis of the magnet’s core 

Distance from magnet surface Magnetic induction Tolerance 

30 mm 200 mT ±30 mT 

Note: The DC magnet produces the above mentioned magnetic field at the distance of 

30 mm. However, during the test, the magnet is positioned directly on 

the surface of the EVSE under test.  

Mandatory test points: Six points evenly distributed across each EVSE surface, especially at areas 

where metrologically relevant components are located. The test current shall 

be higher than or equal to  Itr, at minimum, be performed at 50 % Imax. The 

greatest error shift is to be noted as the test result. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

Note: Neodymium or niobium permanent magnets are recommended for 

this test. 

7.3.97.4.9 Magnetic field (AC, power frequency) of external origin 

Applicable standard: IEC 61000-4-8 and where applicable IEC 61851-21-2. 

Object of the test: To verify that the error shift due to an AC magnetic field at power frequency 

complies with the requirements of Table 4. 

Test procedure: The error shift, compared to the intrinsic error at reference conditions, shall 

be measured when the EVSE is exposed to a magnetic field at each fnom under 

the most unfavourable condition of phase and direction. 

Test severity: Continuous field, 400 A/m. 

Met opmaak: Tests_normal

heeft opmaak toegepast: Lettertype: Cursief

Met opmaak: Notes, Links



OIML R[new] on EVSE – parts 1 and 2: 1CD Sep 2025, changes marked w.r.t. 1WD Dec 2024 

58 
 

Mandatory test points: The test current shall be, at minimum, be performed at higher than or equal 

to Itr 50 % Imax. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4.  

Note: Testing can be limited to the metrologically relevant parts, for EVSE of large dimensions. 

7.3.107.4.10 Electromagnetic fields 

7.3.10.17.4.10.1 Radiated, radio frequency (RF), electromagnetic fields 

Applicable standard: IEC 61000-4-3 or IEC 61000-4-20, and where applicable IEC 61851-21-2. 

Object of the test: To verify that the error shift due to radiated, radio frequency, 

electromagnetic fields complies with the requirements of Table 4. 

Test procedure: The error shift, compared to the intrinsic error at sinusoidal conditions, shall 

be measured when the EVSE is subjected to electromagnetic RF fields. The 

electromagnetic field strength shall be as specified by the severity level and 

the field uniformity shall be as defined by the standard referenced. The 

frequency ranges to be considered are swept with the modulated signal, 

pausing to adjust the RF signal level or to switch oscillators and antennas as 

necessary. Where the frequency range is swept incrementally, the step size 

shall not exceed 1 % of the preceding frequency value. The test time for a 

1 % frequency change shall not be less than the time to make a measurement 

and in any case not less than 0.53 s. 

 The cable length exposed to the electromagnetic field shall be at least 1 m. 

 The test shall be performed with the generating antenna facing each side of 

the EVSE. When the EVSE can be used in different orientations (i.e., vertical 

or horizontal) all sides shall be exposed to the fields during the test. 

 The carrier shall be modulated with 80 % AM at 1 kHz sine wave. 

 The EVSE shall be separately tested at the manufacturer’s specified clock 

frequencies. 

 Any other sensitive frequencies shall also be analysed separately. 

Note: Usually these sensitive frequencies can be expected to be the frequencies 

emitted by the EVSE. 

Test condition: During the test, the EVSE shall be energised with at the lowest Unom and a 

current higher than or equal to  Itrequal to 50 % Imax. The measurement error 

of the EVSE shall be monitored by comparison with a reference standard not 

exposed to the electromagnetic field or immune to the field, or by an equally 

suitable method. The error at each 1 % incremental interval of the carrier 

frequency shall be monitored and compared to the requirements of Table 4. 

When using a continuous frequency sweep, this can be accomplished by 

adjusting the ratio of the sweep time and the time of each measurement. 

When using incremental 1 % frequency steps, this can be accomplished by 

adjusting the dwell time on each frequency to fit the measurement time. 

Test severities: 80 MHz to 6000 MHz at a field strength of 10 V/m. 

Acceptance criteria: The error shift shall not exceed that stated in Table 4.  
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7.3.10.27.4.10.2 Immunity to conducted disturbances, induced by low frequency fields 

Applicable standard: IEC 61000-4-19 and where applicable IEC 61851-21-2. 

Object of the test: To verify an EVSE’s immunity against disturbing differential currents in the 

2 kHz–150 kHz frequency range originating from power electronics and 

power line communication systems. 

Test procedure: The test is performed with disturbances in the current only; the test with 

voltage disturbances is not required. The test shall be carried out according 

to IEC 61000-4-19:2014, with the following conditions: 

The differential test current, Idiff, shall be applied to the mains port: 

1) 2 kHz to 30 kHz: Idiff = (2 ± 0.2) % Imax, 

2) 30 kHz to 150 kHz: Idiff = (0.5 ± 0.1) % Imax. 

The test waves profiles “CW (Continuous Wave) pulses with pause” and 

“rectangular modulated pulses” shall be used (IEC 61000-4-19:2014, 5.2.2 

and 5.2.3). 

Tests shall be performed at the following frequencies: 

2 kHz, 3 kHz, 5 kHz, 7 kHz, 10 kHz, 15 kHz, 20 kHz, 30 kHz, 40 kHz, 

50 kHz, 70 kHz, 85 kHz, 100 kHz, 120 kHz, 150 kHz 

Test conditions: Voltage set to the lowest Unom 

 Current set to higher than or equal to Itr50 % Imax 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

7.3.10.37.4.10.3 Immunity to conducted disturbances, induced by radiofrequency fields 

Applicable standard: IEC 61000-4-6 and where applicable IEC 61851-21-2 

Object of the test: To verify that the error shift due to conducted disturbances, induced by RF 

fields complies with the requirements of Table 4. 

Test procedure: A radiofrequency electromagnetic current to simulate the influence of 

electromagnetic fields shall be coupled or injected into the power ports and 

I/O ports of the EVSE using coupling/decoupling devices as defined in the 

standard referenced. The performance of the test equipment consisting of an 

RF generator, (de)coupling devices, attenuators, etc. shall be verified. 

 The EVSE shall be tested as a table-top instrument. During the test, the 

EVSE shall be energised with voltage set to the lowest Unom and a current 

higher than or equal to  Itrequal to 50 % Imax. The error at each 1 % 

incremental interval of the carrier frequency shall be monitored and 

compared to the requirements of Table 4. When using a continuous 

frequency sweep, this can be accomplished by adjusting the ratio of the 

sweep time and the time of each measurement. When using incremental 1 % 

frequency steps, this can be accomplished by adjusting the dwell time on 

each frequency to fit the measurement time. The test time for a 1 % 

frequency change shall not be less than the time to make a measurement and 

in any case not less than 0.53 s. 

 If the EVSE is a poly-phase EVSE, the tests shall be performed at all 

extremities of the cable. 

Test severity: RF amplitude (50 Ω ): 10 V (e.m.f.) 
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Frequency range: 0.15 MHz to 80 MHz 

Modulation: 80 % AM, 1 kHz sine wave 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

7.3.117.4.11 Operation of ancillary devices 

Object of the test: To verify compliance with the requirements of Table 4 under conditions of 

operation of ancillary devices. The operation of ancillary devices shall be 

tested to ensure that they do not affect the metrological performance of the 

EVSE. 

Test procedure: In this test, the EVSE shall be operated at reference conditions and its error 

continuously monitored, while ancillary devices such as communication 

devices, relays and other I/O circuits are operated. 

Allowed effects: The functionality of the EVSE shall not be impaired and the error shift due 

to the operation of the ancillary devices shall always be less than the error 

shift limit specified in Table 4. 

Mandatory test point: higher than or equal to  Itr50 % Imax 

Acceptance criteria: The error shift shall not exceed that stated in Table 4. 

7.47.5 Tests for disturbances 

7.4.17.5.1 General instructions for disturbance tests 

These tests are to verify that the EVSE fulfils the requirements for the influence of disturbances as given 

by Table 5, Table 6 and Table 7. Tests are to be performed using one disturbance at a time; all other 

influence quantities shall be set to reference conditions unless otherwise stated in the relevant test 

description. No critical fault shall occur. Unless otherwise stated, each test shall confirm by 

measurement that the EVSE still fulfils the base maximum permissible error requirements after the 

disturbance test. 

Temporary loss of functionality is allowed as long as the EVSE returns to normal functionality 

automatically, without any manual intervention, when the disturbance is removed. 

For AC EVSE the mandatory test point for the check of base maximum permissible error is at Unom and 

at 50 % Imax, PF = 1. 

For DC EVSE the mandatory test point(s) are at a current higher than or equal to Itr and are 50 % Imax at 

one of the reference voltages unless otherwise stated. between 350 VDC and 400 VDC and for EVSE 

capable of 800 VDC nominal operation at 50 % Imax between 700 VDC and 800 VDC. Ripple shall not 

exceed the requirements of IEC 61851-23. 

7.4.27.5.2 Electrostatic discharge 

Applicable standard: IEC 61000-4-2 and where applicable IEC 61851-21-2 

Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under 

conditions of direct and indirect electrostatic discharge. 

Test procedure: An ESD generator shall be used with performance characteristics specified 

in the referenced standard. Before starting the tests, the performance of the 

generator shall be verified. At least 10 discharges, in the most sensitive 

polarityboth positive and negative polarities, shall be applied. For an EVSE 

not equipped with a ground terminal, the EVSE shall be fully discharged 

between discharges. Contact discharge is the preferred test method. Air 

discharges shall be used where contact discharge cannot be applied. The time 
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interval between successive discharges shall be at least 1 second. The test 

pulses shall be applied continuously during the measurement time. 

Test severity: Contact discharge voltage (1): 6 kV 

 Air discharge voltage (2): 8 kV 

Note 1: Contact discharges shall be applied on conductive surfaces. 

Note 2: Air discharges shall be applied on non-conductive surfaces. 

Direct application: In the contact discharge mode to be carried out on conductive surfaces, the 

electrode shall be in contact with the EVSE. In the air discharge mode on 

insulated surfaces, the electrode is approached to the EVSE and the 

discharge occurs by spark. 

Indirect application: The discharges are applied in the contact mode to coupling planes mounted 

in the vicinity of the EVSE. 

Test #1: A transaction shall be performed at Unom and 50 % Imax the mandatory test 

point specified in 7.5.1, for a sufficient quantity of energy to allow all of the 

discharges to be applied. 

 Apply the discharges during the transaction. 

Allowed effects: No critical fault shall occur. If the transaction is interrupted by the 

discharges, it shall be terminated without billing of the customer unless the 

EVSE can determine with certainty that the transaction data remains valid. 

Test #2: After Test #1 is completed, a transaction shall be performed at Unom and 

50 % Imax for a delivery of at least the MMQ of energy. 

Allowed effects: An error shift larger than 1.0 BMPE constitutes shall not occur. 

Test severity: Contact discharge voltage (1): 6 kV 

 Air discharge voltage (2): 8 kV 

Note 1: Contact discharges shall be applied on conductive surfaces. 

Note 2: Air discharges shall be applied on non-conductive surfaces. 

Performance verification: Accuracy test. 

Mandatory test points: 50 % Imax 

Allowed effects: See requirements of 3.3.5.2 and Table 5. 

No damage shall occur. Error shift less than 1.0 BMPE. 

 

 

7.4.37.5.3 Fast transients 

Applicable standards: IEC 61000-4-1, IEC 61000-4-4 and where applicable IEC 61851-21-2. 

Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under 

conditions where electrical bursts are superimposed on voltage and current 

circuits, and I/O and communication ports. 

Test procedure: A burst generator shall be used with the performance characteristics 

specified in the referenced standard. The EVSE shall be subjected to bursts 

of voltage spikes for which the repetition frequency of the impulses and peak 

values of the output voltage on 50 Ω and 1000 Ω loads are defined in the 
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referenced standard. The characteristics of the generator shall be verified 

before connecting the EVSE. Both positive and negative polarity bursts shall 

be applied. The duration of the test shall not be less than 1 min for each 

amplitude and polarity. A capacitive coupling clamp, as defined in the 

standard, shall be used to couple to I/O and communication lines with a 

reference voltage over 40 V. The test pulses shall be applied continuously 

during the measurement time. 

Test conditions: The EVSE voltage and auxiliary circuits shall be energised with reference 

voltage. 

 The cable length between the coupling device and the EVSE shall be 1 m.  

 Duration of test: 60 s at each polarity.  

 Repetition rate: 100 kHz.  

 The test voltage shall be applied in common mode (line-to-earth) to: 

▪ the input power circuits; 

▪ the auxiliary circuitsI/O and communication lines, if separated from 

the voltage circuits in normal operation and with a reference voltage 

over 40 V. 

Test severity: Test voltage on the input power circuits: 2 kV. 

 Test voltage on I/O and communication linesauxiliary circuits with a 

reference voltage over 40 V: 1 kV. 

Performance verification: Accuracy test during the exposure to the fast transients. 

Mandatory test points: 50 % Imax 

Allowed effects: See requirements of 3.3.5.2 and Table 5.No damage shall occur. Error shift 

less than 1.0 BMPE. 

 

7.5.4 Voltage dips and interruptions 

7.4.3.17.5.4.1 AC voltage dips and interruptions 

Applicable standards: IEC 61000-4-11, IEC 61000-4-34. 

Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under 

conditions of short time mains voltage reductions (dips and interruptions). 

Test procedure: A test generator, which is able to reduce the amplitude of the AC mains 

voltage over an operator-defined period of time, shall be used in this test. 

The performance of the test generator shall be verified before connecting the 

EVSE. 

 The mains voltage reductions shall be repeated 10 times with an interval of 

at least 10 s. 

Test conditions: Perform Disturbances shall be applied during a transaction in progress with 

voltage circuits initially energised with the lowest nominal voltage ( Unom ) 

and no the transition current (Itr) flowing. If the EVSE shuts down at any 

point during either test that test is considered complete. 

Test severities: Voltage dips and interruptions: 

Met opmaak: Inspringing: Links:  0 cm, Eerste regel:  0 cm

heeft opmaak toegepast: Lettertype: Cursief

heeft opmaak toegepast: Subscript
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Test Test a Test b Test c 

Reduction: to 30 % Unom to 60 % Unom to 60 % Unom 

Duration:  0.5 cycles  1 cycle 
25 cycles (50 Hz) 

30 cycles (60 Hz) 

 

 Voltage interruption test: 

 

Reduction:  to 0 % Unom 

Duration:  
250 cycles (50 Hz) 

300 cycles (60 Hz) 

Event 

Residual 

voltage  

(% ref) 

Duration 
Inception 

angle 

(degrees) 

50 Hz 60 Hz 

cycles s cycles s 

Voltage dip 1 0% 0.5 0.010 0.5 0.0083 0 and 180 

Voltage dip 2 0% 1 0.020 1 0.0167 0 

Voltage dip 3 40% 10 0.200 12 0.200 0 

Voltage dip 4 70% 25 1 30 1 0 

Voltage dip 5 80% 250 5 300 5 0 

Voltage 

interruption 6 
0% 250 5 300 5 0 

 

Allowed effect: The If the EVSE shuts down, the transaction shall transfer of energy may 

terminate when the EVSE shuts down, as long as the energy transferred until 

then is correctly taken into account in the transaction., or the transaction shall 

be cancelled, unless it can be completed once power is restored with 

certainty that the transaction data is correct. Alternatively, once the voltage 

returns to reference conditions, the energy transfer may be continued and the 

transaction shall be completed correctly after concluding the energy transfer 

(see 3.3.5.1). In any case, no loss of measurement data from before the 

application of the disturbance is allowed.  

Performance verification: Accuracy test during voltage dips and interruptions. 

Mandatory test points: 50 % Imax 

Allowed effects: See requirements of 3.3.5.2 and Table 5.Error shift less than 1.0 BMPE. 

7.5.4.2 DC voltage dips and interruptions 

Applicable standards: IEC 61000-4-29 

Object of the test: To verify compliance with the requirements of of 1.1.1.1 and Table 5 under 

conditions of short time mains voltage reductions (dips and interruptions) 

for EVSE fed by DC networks. 

Tabel met opmaak

heeft opmaak toegepast: Tekstkleur: Auto

heeft opmaak toegepast: Tekstkleur: Auto

heeft opmaak toegepast: Tekstkleur: Auto

heeft opmaak toegepast: Tekstkleur: Auto

heeft opmaak toegepast: Tekstkleur: Auto

heeft opmaak toegepast: Tekstkleur: Auto

heeft opmaak toegepast: Tekstkleur: Auto

heeft opmaak toegepast: Tekstkleur: Auto

Met opmaak: Inspringing: Links:  0 cm, Eerste regel:  0 cm

Met opmaak: Tests_normal, Inspringing: Links:  0 cm,
Afstand Voor:  0 pt, Zwevende begin- en eindregels
voorkomen, Spatiëring tussen Aziatische en Latijnse tekst
aanpassen, Spatiëring tussen Aziatische tekst en nummers
aanpassen, Tabstops: Niet op  4,56 cm
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 This test is only applicable for EVSE where no AC/DC converter is supplied 

by the manufacturer. 

Test procedure: A test generator which complies to the applicable standard shall be used in 

this test. The performance of the test generator shall be verified before 

connecting the EVSE.  

A sequence of 3 dips/interruptions shall be applied with intervals of at least 

10 s between each test event.  

Test conditions: Disturbances shall be applied during a transaction in progress with voltage 

circuits energized with the lowest nominal (Unom) and the transition current 

(Itr) flowing in the current circuit. The test generator shall be able to manage 

the value of the transition current during this test. 

Test severities: Voltage dips and interruptions:  

Event 

Residual 

Voltage 

(%Vref) 

Impedance 

condition 

Duration 

(ms) 

Voltage interruption 1 0% High 1 

Voltage interruption 2 0% Low 3 

Voltage interruption 3 0% High 10 

Voltage interruption 4 0% Low 30 

Voltage interruption 5 0% High 100 

Voltage interruption 6 0% Low 300 

Voltage dip 7 40% N/A 1000 

Voltage dip 8 70% N/A 1000 

Allowed effect: If the EVSE shuts down, the transfer of energy may terminate , as long as 

the energy transferred until then is correctly taken into account in the 

transaction., or the transaction shall be cancelled, unless it can be completed 

once power is restored with certainty that the transaction data is correct. 

Alternatively, once the voltage returns to reference conditions, the energy 

transfer may be continued and the transaction shall be completed correctly 

after concluding the energy transfer (see 3.3.5.1). In any case, no loss of 

measurement data from before the application of the disturbance is allowed.  

Performance verification: Accuracy test during voltage dips and interruptions. 

Allowed effects: See requirements of 3.3.5.2 and Table 5. 

7.4.47.5.5 Surges on AC mains power lines 

Applicable standard: IEC 61000-4-5 and where applicable IEC 61851-21-2 

Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under 

conditions where electrical surges are superimposed on the mains voltage 

and, if applicable, on I/O and communication ports. 

Test procedure: A surge generator shall be used with the performance characteristics 

specified in the referenced standard. The test consists of exposure to surges 

for which the rise time, pulse width, peak values of the output 

Met opmaak: Tests_normal, Inspringing: Links:  0 cm,
Rechts:  0 cm, Afstand Voor:  0 pt, Regelafstand:  enkel,
Zwevende begin- en eindregels voorkomen, Spatiëring tussen
Aziatische en Latijnse tekst aanpassen, Spatiëring tussen
Aziatische tekst en nummers aanpassen

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: Niet Cursief

heeft opmaak toegepast: Lettertype: Niet Cursief, Niet
Superscript/ Subscript

heeft opmaak toegepast: Lettertype: 11 pt

Tabel met opmaak

heeft opmaak toegepast: Lettertype: 11 pt, Tekstkleur:
Auto

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast: Lettertype: 11 pt

heeft opmaak toegepast
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voltage/current on high/low impedance load, and minimum time interval 

between two successive pulses are defined in the referenced standard. 

 The characteristics of the generator shall be verified before connecting the 

EVSE. 

Test conditions: The EVSE shall be in operating condition: 

▪ voltage circuits energised with highest Unom; 

▪ current circuit connected as provided in IEC 61851-21-2; 

▪ cable length between surge generator and EVSE: 1 m; 

▪ tested in differential mode (line to line) and common mode (line to 

earth(1)); 

▪ phase angle: pulses to be applied at 0°, 90°, 18060° and 2740° 

relative to zero crossing of AC supply. 

Test severities: Voltage circuits: 

▪ Line to line: Test voltage: 2.0 kV, generator source impedance: 2 Ω; 

▪ Line to earth(1): Test voltage: 4.0 kV, generator source impedance: 

2 Ω; 

▪ Number of tests: five positive and five negative; 

▪ Repetition rate: maximum 1/min. 

 Auxiliary circuits with a reference voltage over 40 V: 

▪ Line to line: Test voltage 1.0 kV, generator source impedance 42 Ω; 

▪ Line to earth(1): Test voltage 2.0 kV, generator source impedance 

42 Ω; 

▪ Number of tests: five positive and five negative; 

▪ Repetition rate: maximum 1/min. 

Note(1): For cases where the earth of the EVSE is separate to neutral. 

Performance verification: Accuracy test during exposure to surges. 

Mandatory test points: 50 % Imax 

Allowed effects: No critical fault. No damage shall occur. Error shift less than 1.0 BMPE. See 

requirements of 3.3.5.2 and Table 5. 

7.4.57.5.6 Short-time overcurrent 

Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under 

conditions of a short time overcurrent. 

Test procedure: The EVSE shall be able to handle the current caused by a short-circuit within 

the electric vehicle. 

Note: National authorities may specify specific fuses or breakers to be 

applied. 

Test current: A current equivalent to 5 × Imax (+0 %, –10 %) limited to a maximum of 

3 kA, for 0.5 cycle. 

 The test current shall be applied to one phase at the time. The test current 

value given is the RMS value, not the peak value.  
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 Note: If the design of the EVSE includes technical means to limit the 

overcurrent in case of a fault, the current of this test can be limited.  

Allowed effects: No damage shall occur. 

Performance verification: Accuracy test after exposure to a short-time overcurrent. 

Mandatory test points: 50 % Imax. 

Allowed effects: See requirements of 3.3.5.2 and Table 5.No critical fault. No damage shall 

occur. Error shift less than 1.0 BMPE. 

7.4.6 Impulse voltage 

7.4.6.1 General 

Applicable standards: IEC 60664-1 and where applicable IEC 61851-21-2. 

Object of the test: To verify compliance with the requirements of 3.3.5.2 and Table 5 under 

conditions of impulse voltage. 

Test procedure: The EVSE and its incorporated ancillary devices, if any, shall be such that 

they retain adequate dielectric qualities, taking account of the atmospheric 

influences and different voltages to which they are subjected under normal 

conditions of use. 

 The EVSE shall withstand the impulse voltage tests specified in 7.4.7.2 and 

7.4.7.3. The test shall be carried out only on complete EVSE. 

For each test (see 7.4.7.2 and 7.4.7.3) the impulse voltage is applied five 

times with one polarity and then repeated five times with the other polarity. 

The minimum time between impulses shall be 5 s. 

 For the purpose of these tests, the term “earth” has the following meaning: 

▪ when the EVSE case is made of metal, the “earth” is the case itself, 

placed on a flat, conducting surface; 

▪ when the EVSE case or only part of it is made of insulating material, 

the “earth” is a conductive foil wrapped around the EVSE touching all 

accessible conductive parts and connected to the flat, conducting 

surface on which the EVSE is placed. The distances between the 

conductive foil and the terminals, and between the conductive foil and 

the holes for the conductors, shall be no more than 2 cm. 

 During the impulse voltage test, the circuits that are not under test shall be 

connected to the earth. 

Test conditions: ambient temperature: 15 ° C to 25 ° C; 

 relative humidity: 25 % to 75 %; 

 atmospheric pressure: 86 kPa to 106 kPa; 

 impulse waveform: 1.2/50 µs impulse specified in IEC 60060-1; 

voltage rise time: ±30 %; 

voltage fall time: ±20 %; 

source energy: (10.0 ± 1.0) J; 

test voltage: in accordance with  

Table 15; 
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test voltage tolerance: +0 –10 %. 

Note: The selection of the source impedance is at the discretion of the testing 

laboratory. 

Performance verification: Accuracy test after exposure to impulse voltage. 

Mandatory test points: 50 % Imax 

Allowed effects: No critical fault. No damage shall occur. Error shift less than 1.0 BMPE. 

 

Table 15 – Impulse voltage test levels 

EVSE type Rated voltage, U Applied impulse voltage (kV) 

AC 

100 V  U < 150 V 1.5 

150 V  U < 300 V 2.5 

300 V  U < 600 V 4.0 

U ≥ 600 V 4.0 

Note: Impulse voltage levels are set in accordance with IEC 60664-1:2020 Table F.1. 

overvoltage category II. 

National authorities may change the applicable rated impulse voltage levels. 

7.4.6.2 Impulse voltage tests for circuits and between circuits 

Test procedure: The test shall be made independently on each circuit (or assembly of circuits) 

which is insulated from other circuits of the EVSE in normal use. The 

terminals of the circuits which are not subjected to impulse voltage shall be 

connected to earth. 

 Thus, when the voltage and current circuits of a measuring element are 

connected together in normal use, the test shall be made on the whole EVSE. 

The other end of the voltage circuit shall be connected to earth and the 

impulse voltage shall be applied between the terminal of the current circuit 

and earth. When several voltage circuits of a EVSE have a common point, 

this point shall be connected to earth and the impulse voltage successively 

applied between each of the free ends of the connections (or the current 

circuit connected to it) and earth. The other end of this current circuit shall 

be open. 

 When the voltage and current circuits of the same measuring element are 

separated and appropriately insulated in normal use (e.g. each circuit is 

connected to a measuring transformer), the test shall be made separately on 

each circuit. 

 During the test of a current circuit, the terminals of the other circuits shall be 

connected to earth and the impulse voltage shall be applied between one of 

the terminals of the current circuit and earth. During the test of a voltage 

circuit, the terminals of the other circuits and one of the terminals of the 

voltage circuit under test shall be connected to earth and the impulse voltage 

shall be applied between the other terminal of the voltage circuit and earth. 

 The auxiliary circuits intended to be connected either directly to the mains 

or to the same voltage transformers as the EVSE circuits, and with a 

reference voltage over 40 V, shall be subjected to the impulse voltage test 

by being tied together with a voltage circuit during tests. The other auxiliary 

circuits shall not be tested. 



OIML R[new] on EVSE – parts 1 and 2: 1CD Sep 2025, changes marked w.r.t. 1WD Dec 2024 

68 
 

Performance verification: Accuracy test after exposure to impulse voltage. 

Mandatory test points: 50 % Imax. 

Allowed effects: No critical fault. No damage shall occur. Error shift less than 1.0 BMPE. 

7.4.6.3 Impulse voltage test of electric circuits relative to earth 

Test procedure: All the terminals of the electric circuits of the EVSE, including those of the 

auxiliary circuits with a reference voltage over 40 V, shall be connected 

together. 

 The auxiliary circuits with a reference voltage below or equal to 40 V shall 

be connected to earth. The impulse voltage shall be applied between all the 

electric circuits and earth. 

Performance verification: Accuracy test after exposure to impulse voltage. 

Mandatory test points: 50 % Imax 

Allowed effects: No critical fault. No damage shall occur. Error shift less than 1.0 BMPE. No 

flashover, disruptive discharge or puncture shall occur. 

7.4.77.5.7 Environmental testsdisturbances 

Tests 7.5.7.17.4.8.1–7.5.7.57.4.8.7 comprise a suite of tests for immunity to various environmental 

disturbances. All tests are performed with the EVSE unpowered. Tests may be performed in any order. 

All tests in 7.5.77.4.8 may be performed as a group with a single accuracy test before and after the group 

of tests.  

For complex DC EVSE, these tests shall be applied to the console only. 

7.4.7.17.5.7.1 Protection against solar radiation 

Applicable standard: ISO 4892-3IEC 60068-2-5:2018. 

Object of the test: To verify whether the markings compliancey with the requirements of 4.2 

and 3.3.5.3 and Table 6 regarding protection against solar radiation. For 

outdoor EVSE exposed to direct sunlight only. 

Test apparatus: Lamp type/wavelength: UVA 340; 

 Black panel thermometer; 

 Light meter; 

 Cycling rig with a condensation cycle to comply with the parameters in the 

test conditions. 

Test conditions: The EVSE shall be in non-operating condition. 

 

Test cycle 

(12 h cycle) 
Lamp type 

Spectral 

irradiance 

Black panel 

temperature 

8 h dry UVA 

340 

0.76 W/m2/nm 

at 340 nm 
(60 ± 3) °C 

4 h condensation Light off (50 ± 3) °C 

Test procedure: Test procedure APartially mask a section of the EVSE for later comparison. 

Expose the EVSE to artificial radiation and weathering in accordance with 

ISO 4892-3 for a period of 66 days (132 cycles) and in accordance with the 

heeft opmaak toegepast: Lettertype: Niet Vet

heeft opmaak toegepast: Lettertype: Niet Vet
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test conditions above.: 8 h irradiation and 16 h darkness; upper temperature 

+55 °C; duration 3 cycles or 3 days.  

Allowed effects: See requirements of 3.3.5.3 and Table 6. After the test the markings of the 

EVSE shall be visually inspected and a functional test shall be performed. 

The appearance and, in particular, the legibility of markings and displays 

indicating devices shall not be altered. Any means of protection of the 

metrological properties, such as the case and sealing, shall not be affected. 

The function of the EVSE shall not be impaired. 

7.4.7.2 Protection against ingress of dust 

Applicable standards: IEC 60529, IEC 61851-1. 

Object of the test: To verify compliance with the requirements of 3.3.5.3 and Table 6 regarding 

protection against the ingress of dust. 

Test conditions: Reference conditions; 

 IP 5X rating; 

 Category 2 enclosure. 

Test procedure: After the test the interior of the EVSE shall be visually inspected and a 

functional test shall be performed. 

Allowed effects: See requirements of 3.3.5.3 and Table 6. The talcum powder or other dust 

used in the test shall not have accumulated in a quantity or location such that 

it could interfere with the correct operation of the equipment or impair 

safety. No dust shall deposit where it could lead to tracking along the 

creepage distances. The function of the EVSE shall not be impaired. 

7.4.7.37.5.7.2 Extreme temperatures - dry heat 

Applicable standards: IEC 60068-2-2, IEC 60068-3-1. 

Object of the test: To verify compliance with the requirements of 3.3.5.3 and Table 6 under 

conditionsafter exposure to of dry heat. 

Test procedure: The test consists of exposure to the specified high temperature under “free 

air” conditions for 2 h (beginning from when the temperature of the EVSE 

is stable), with the EVSE in a non-operating state. 

 The change of temperature shall not exceed 1 °C/min during heating up and 

cooling down. 

 The absolute humidity of the test atmosphere shall not exceed 20 g/m3. 

Test severity: The test shall be performed at a standard temperature one step higher than 

the upper temperature limit specified for the EVSE. 

Possible temperatures: 40 °C, 55 °C, 70 °C, 85 °C..  

If the specified upper temperature limit is 85 ºC, then this test shall be 

performed at 85 ºC. 

Allowed effects: See requirements of 3.3.5.3 andAfter the test, the function of the EVSE shall 

not be impaired and the error shift shall not exceed the limit of error shift 

listed in Table 6. 

Mandatory test points: 50 % Imax 

 

Met opmaak: Links

heeft opmaak toegepast: Lettertype: 11 pt
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7.4.7.47.5.7.3 Extreme temperatures - cold 

Applicable standards: IEC 60068-2-1, IEC 60068-3-1. 

Object of the test: To verify compliance with the requirements of 3.3.5.3 and Table 6 under 

conditions ofafter exposure to low temperatures. 

Test procedure: The test consists of exposure to the specified low temperature under “free 

air” conditions for 2 h (beginning from the time when the temperature of the 

EVSE is stable) with the EVSE in a non-operating state. 

 The change of temperature shall not exceed 1 °C/min during heating up and 

cooling down. 

Test severity: The test shall be performed at a standard temperature one step lower than the 

lower temperature limit specified for the EVSE. 

Possible temperatures: −10 °C, −25 °C, −40 °C, −55 °C (1).  

If the specified lower temperature limit is −40 ºC or lower, then this test 

shall be performed at the specified lower temperature limit. 

Allowed effects: See requirements of 3.3.5.3 and Table 6. After the test, the function of the 

EVSE shall not be impaired and the error shift shall not exceed the limit of 

error shift listed in Table 6. 

Mandatory test points: 50 % Imax 

(1)Note: If the specified lower temperature limit is −55 ºC, then this test shall be 

performed at −55 ºC. 

7.4.7.57.5.7.4 Damp heat, steady-state (non-condensing), for humidity class H1 

Applicable standards: IEC 60068-2-78, IEC 60068-3-4. 

Object of the test: To verify compliance with the requirements of 3.3.5.3 and Table 6 under 

conditions ofafter exposure to high humidity and constant temperature. This 

test applies to EVSE that are specified for enclosed locations where the 

EVSE are not subjected to condensed water, precipitation, or ice formations 

(H1). 

Test procedure: The test consists of exposure to the specified high-level temperature and the 

specified constant relative humidity for a certain fixed time defined by the 

severity level. The EVSE shall be handled such that no condensation of 

water occurs on it. 

Test conditions: Voltage and auxiliary circuits energised with reference voltage; 

 Without any current in the current circuits. 

Test severity: Temperature: 30 °C; 

 Humidity: 85 %; 

 Duration: 2 days. 

Allowed effects: During and after the test no critical fault shall occurthe EVSE shall operate 

correctly. Immediately after the test the EVSE shall operate correctly and 

comply with the accuracy requirements of 3.3.5.3 and Table 6. 

 24 h after the test the EVSE shall be submitted to a functional test during 

which it shall be demonstrated to operate correctly. There shall be no 

evidence of any mechanical damage or corrosion water ingress which may 

affect the functional properties of the EVSE. 

Met opmaak: Links
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7.4.7.67.5.7.5 Damp heat, cyclic (condensing) for humidity classes H2 and H3 

Applicable standards: IEC 60068-2-30, IEC 60068-3-4. 

Object of the test: To verify compliance with the requirements in 3.3.5.3 and Table 6 under 

conditions ofafter exposure to high humidity and temperature variations. 

This test applies to EVSE with a humidity class specification either for 

enclosed locations where EVSE can be subjected to condensed water or for 

open locations (humidity classes H2 and H3). 

Test procedure: The test consists of exposure to cyclic temperature variation between 25 °C 

and the temperature specified as the upper temperature according to the test 

severities below, whilst maintaining the relative humidity above 95 % 

during the temperature change and low temperature phases, and at 93 % 

during the upper temperature phases. Condensation should occur on the 

EVSE during the temperature rise. 

 The 24 h cycle consists of: 

a) temperature rise during 3 h; 

b) temperature maintained at upper value until 12 h from the start of 

the cycle; 

c) temperature reduced to lower value within 3 h to 6 h, the rate of fall 

during the first hour and a half being such that the lower value would 

be reached in 3 h; 

d) temperature maintained at lower value until the 24 h cycle is 

completed. 

 The stabilising period before and recovery after the cyclic exposure shall be 

such that all parts of the EVSE are within 3 °C of their final temperature. 

Test conditions: Voltage and auxiliary circuits energised with reference voltage; 

 Without any current in the current circuits; 

 Mounting position according to manufacturer’s specification. 

Test severities: EVSE with a humidity class specification for enclosed locations where 

EVSE can be subjected to condensed water shall be tested at severity level 1. 

EVSE with a humidity class specification for open locations shall be tested 

at severity level 2. 

 

Specified humidity class: H2 H3 

Severity levels: 1 2 

Upper temperature (°C):  40 55 

Duration (cycles): 2 2 

 

Allowed effects: During and after the test no critical fault shall occur.the EVSE shall operate 

correctly.  

 Immediately after the test the EVSE shall operate correctly and comply with 

the accuracy requirements of  3.3.5.3 and Table 6Table 4. 
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 24 h after the test, the EVSE shall be submitted to a functional test during 

which it shall be demonstrated to operate correctly. There shall be no 

evidence of any mechanical damage or corrosion water ingress which may 

affect the functional properties of the EVSE. 

7.4.7.7 Water test 

Applicable standards: IEC 60068-2-18, IEC 60512-14-7, IEC 60529. 

Object of the test: To verify compliance with the requirements in 3.3.5.3 and Table 6 after 

exposure to rain and water splashes. The test is applicable to EVSE that are 

specified for open locations (H3). 

Test procedure: The EVSE is mounted on an appropriate fixture and is subjected to 

impacting water generated from either an oscillating tube or a spray nozzle 

used to simulate spraying or splashing water. 

Test conditions: The EVSE shall be in functional mode during the test; 

 Flow rate (per nozzle): 0.07 L/min. 

Duration: 10 min. 

Angle of inclination: 0 ° and 180 °. 

Allowed effects: During and after the test the EVSE shall operate correctly. 

 Immediately after the test the EVSE shall comply with the requirements of  

3.3.5.3 and Table 6. 

 . There shall be no evidence of any mechanical damage or water ingress 

which may affect the functional properties of the EVSE. 

7.4.87.5.8 Mechanical testsdisturbances 

EVSE having a maximum mass of 10 kg are submitted to vibrations and shocks. They are applied to 

unitary EVSE and to the console of complex DC EVSE. 

All Both tests in 7.4.10 may be performed as a group with a single accuracy test before and after the 

group of tests. 

Note: National authorities may eliminate any of these tests when the EVSE is too large to perform the test 

reasonably and at a reasonable cost. 

If these tests are eliminated from type approval, initial verification testing shall be performed after 

installation of the EVSE and prior to the EVSE being put into service.  

  



OIML R[new] on EVSE – parts 1 and 2: 1CD Sep 2025, , changes marked w.r.t. 1WD Dec 2024 

 

73 
 

7.4.8.17.5.8.1 Vibrations 

Applicable standards: IEC 60068-2-47, IEC 60068-2-64. 

Object of the test: To verify compliance with the requirements of 3.3.5.43.3.6 and Table 7 

under conditions of vibrations. 

Test procedure: The EVSE shall, in turn, be tested in three, mutually perpendicular axes 

whilst mounted on a rigid fixture by its normal mounting means. 

 During the test, the EVSE shall not be operational and it shall be mounted in 

its normal position, The EVSE shall normally be mounted so that the 

gravitational force acts in the same direction as it would in normal use. 

Where the effect of gravitational force is not important the EVSE may be 

mounted in any position. The EVSE shall be fixed to the vibration-testing 

machine. 

Test severity: 

Total frequency range  10 Hz to 150 Hz 

Total RMS level  7 m s-2 

Acceleration Spectral Density (ASD) level 

10–20 Hz  
1 m2 s-3 

Acceleration Spectral Density (ASD) level 

20–150 Hz  
−3 dB/octave 

Duration per axis: at least 2 min 

Mandatory test points: 50 % Imax 

Performance verification: Accuracy test. 

Allowed effects: After the test, the function of the EVSE shall not be impaired and the error 

shift, at 50 % Imax, shall not exceed 1.0 BMPE.See requirements of 3.3.5.4 

and Table 7.  

7.4.8.27.5.8.2 Shocks 

Applicable standard: IEC 60068-2-27. 

Object of the test: To verify compliance with the requirements of 3.3.5.43.3.6 and Table 7 

under conditions of shock. 

Test procedure: The EVSE is subjected to non-repetitive shocks of standard pulse shapes 

with specified peak acceleration and duration. During the test, the EVSE 

shall not be operational and it shall be fastened to a fixture or to the shock-

testing machine. 

Test severity: Pulse shape: Half-sine 

Peak acceleration: 30 gn 

Pulse duration: 18 ms 

Allowed effects: No critical fault. Function of the EVSE shall not be impaired. 

Performance verification: Accuracy test. 

Mandatory test points: 50 % Imax 

Allowed effects: See requirements of 3.3.5.4 and Table 7.After the test, the function of the 

EVSE shall not be impaired and the error shift, at 50 % Imax, shall not exceed 

1.0 BMPE. 
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7.4.97.5.9 Durability test 

Object of the test: To verify compliance with the requirements of 3.43.4 for durability. 

Test procedure: The test procedure for durability shall subject a number of EVSE to the 

conditions below. The EVSE accuracy shall be determined prior to and after 

the durability test. 

Test conditions: A minimum of 1one EVSE. 

Test temperature: Maximum operating temperature specified by the manufacturer. 

Test voltage: Reference voltage (highest Unom for AC, highest reference voltage for DC, 

see Table 10). 

. 

Test load: 50 % Imax. 

Test sequence: Application of the load during 8 h, followed by 16 h without any current. 

Test duration: 10 cycles. 

Mandatory test points: For initial and final measurement, the voltage shall be the reference voltage, 

with the following test points: Itr and 50 % Imax. 

Allowed effects: The EVSE shall comply with the requirements of 3.4.  

Note 1: As indicated in clause 76 the test is allowed to be performed with either real power or phantom 

power. 

Note 2: This test is not required for EVSE with a separately type approved meter if the type approval 

specifications meet or exceed those of this Recommendation. Testing based on the IEC 62059-32-1 

is deemed to cover the durability requirement of this Recommendation.  

 

 

8 Examination for conformity with type 

An examination for conformity to type should determine whether a EVSE complies with all the 

requirements in Part 1, clause 3,  4 and 5, and whether documentation supplied by the manufacturer 

complies with the requirements in 6.15.1. 

An EVSE may only be deemed to have passed examination for conformity to type if the results of all 

the type tests comply with the requirements in Part 1, clause 3, 4 and 5. The measurement uncertainty 

must be small enough to allow clear discrimination between a pass result and a fail result. In particular, 

an uncertainty less than one fifth of the maximum permissible error given for the corresponding test 

point must be obtained for tests described in 7.37.2, unless otherwise specified in the relevant test 

description. 

The scope of the tests performed and the test severities used shall be consistent with the manufacturer’s 

specifications and with the requirements of Part 1, clause 3, 4 and 5. 
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9 Verification and re-verification 

9.1 General 

Verification may be carried out either individually or statistically. In all cases EVSE shall conform to 

the requirements of this Recommendation. As noted in 3.3.3, national authorities may specify the base 

maximum permissible errors for subsequent verification and re-verification. The following minimum 

programme applies to the initial verification of all EVSE, whether verified individually or statistically, 

and to re-verification of EVSE which have been repaired or otherwise changed. For individual or 

statistical re-verification of EVSE that have not been repaired or otherwise changed, the programme 

may be modified and further reduced. 

The exact requirements for verification and re-verification shall be specified by the national authority. 

9.2 Testing 

9.2.1 Calibration status 

Check that the test system used has sufficient accuracy to verify the EVSE under test, and that the 

calibration is valid. 

9.2.2 Conformity check 

Check that the instrument is manufactured in conformity with the type approval documentation. 

9.2.3 Warming-up 

It may be necessary to warm up the EVSE up before full operation. The length of the warm-up period 

depends on the actual type of EVSE and shall be determined in advance. The order of the test points 

shall be from lowest current to highest current and then from highest current to lowest current. For each 

test point, the resulting error shall be the mean of these measurements. 

9.2.4 Minimum test programme 

The minimum programme consists of: 

▪ starting current check; 

▪ current dependence. 

9.2.4.1 Starting current check 

The test is performed at Ist. 

The requirement is that the EVSE register at least 75 % of the energy delivered (refer to the test 

procedure in 7.2.2). 

If an AC EVSE can operate in both single-phase and three-phase modes, then both modes shall be tested. 

9.2.4.2 Current dependence 

EVSE shall comply with the accuracy requirements of Table 2. As a minimum these shall be checked 

at the following currents:Imin, Itr, 50 % Imax, Imax 

If an EVSE can operate in both single-phase and three-phase modes, then both modes shall be tested. 

Met opmaak: PARAGRAPH

Met opmaak: Kop 3

Met opmaak: Kop 3
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For EVSE operating at a voltage in the range 208 V–240 V, testing may be done at any Unom within the 

range. Otherwise, tests shall be run at the lowest Unom and the highest Unom.If an EVSE can operate in 

both single-phase and three-phase modes, then both modes shall be tested. 

 

9.2.5 Sealing 

If there are no seals on the EVSE (e.g. because they have not yet been applied or because they have been 

removed during verification testing), the EVSE shall be sealed in accordance with the requirements 

specified by national authorities. 

9.3 Reference conditions for initial and subsequent verifications in a laboratory 

Reference conditions and load conditions for initial and subsequent verifications in a laboratory are 

given in Table 16 and Table 17. National authorities may specify tighter tolerances. 
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Table 16 – Reference conditions and their tolerances for initial and subsequent verification 

Quantity 
Reference conditions 

AC 

Reference conditions 

DC 

Voltage(s) 
Unom of the (intended) 

installation ± 2 % 

(375 ± 50) VDC, 

(750 ± 50) VDC 

Current 50 % Imax 50 % Imax 

Ambient temperature 23 ºC ± 5 ºC 23 ºC ± 5 ºC 

Frequency fnom DC as generated by EVSE 

Waveform Sinusoidal d ≤ 2 % DC as generated by EVSE 

Magnetic induction of external 

origin at reference frequency 
0 T ≤ B ≤ 0.1 mT 0 T ≤ B ≤ 0.1 mT 

Electromagnetic RF fields  

30 kHz – 6 GHz 
< 2 V/m < 2 V/m 

Phase sequence for poly-phase 

EVSE 
L1, L2, L3 N/A 

Load balance 
Equal current in all current 

circuits ±5 % and ±5º 
N/A 

 

Table 17 – Load conditions and their tolerances in tests for initial and subsequent verification 

Current(s) Current range of device under test 
Class A, B: ±10 % 

Class C: ±10 % 

Power factor Power factor range of device under test Current to voltage phase difference ±5º 

 

9.4 Additional requirements for statistical verifications 

This section contains additional requirements for verification on a statistical basis. 

Note: National authorities shall determine whether the use of statistical methods is permitted. 

9.4.1 Lot 

A lot shall consist of EVSE with homogeneous characteristics. All the EVSE that comprise the lot shall 

correspond to the same type approval, and shall have the same year of manufacture. 

9.4.2 Samples 

Samples shall be randomly taken from a lot. 
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9.4.3 Statistical testing 

The statistical control shall be based on attributes. The sampling system shall ensure: 

▪ An Acceptance Quality Level (AQL) of not more than 1 %; and 

▪ A Limiting Quality (LQ) of not more than 7 %. 

The AQL is the maximum percentage of non-conforming items in a lot at which the lot has a probability 

of 95 % to be accepted. 

The LQ is the percentage of non-conforming items in a lot at which the lot has a maximum probability 

of 5 % to be accepted. 

Note: These requirements allow for substantial freedom in the verification program. Examples are given 

below based on a lot of 1000 EVSE. 

 

Number of EVSE tested 40 70 100 1000 

Maximum number of non-conforming EVSE 0 1 2 10 

9.5 Field testing 

Field testing may be used for either verification or re-verification if allowed by the national authority, 

which may set lower accuracy requirements for field testing based on the lack of control over the 

environment’s conditions of the tests. 
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measuring instruments 
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performance testing requirements for influence quantities 

that may affect the measuring instruments covered by OIML 

Recommendations. 

[2]  OIML D 31:2023 

General requirements for software 

controlled measuring instruments 

Guidance for establishing appropriate requirements for 

software related functionalities in measuring instruments 

covered by OIML Recommendations. 

[3]  OIML V 2-200:2012 

International Vocabulary of Metrology – 

Basic and General Concepts and 

Associated Terms (VIM) 

Vocabulary, prepared by a joint working group consisting of 

experts appointed by BIPM, IEC, IFCC, ISO, IUPAC, 

IUPAP, and OIML. 

[4]  OIML V 1:2013 

International vocabulary of terms in 

legal metrology (VIML) 

The VIML includes only the concepts used in the field of 

legal metrology. These concepts concern the activities of the 

legal metrology service, the relevant documents, as well as 

other problems linked with this activity. Also included in 

this Vocabulary are certain concepts of a general character 

which have been drawn from the VIM. 

[5]  OIML G 1-100:2008 

Evaluation of measurement data - Guide 

to the expression of uncertainty in 

measurement (GUM) 

This Guide establishes general rules for evaluating and 

expressing uncertainty in measurement that are intended to 

be applicable to a broad spectrum of measurements. 

[6]  OIML G 20:2017 

Surveillance of utility meters in service 

on the basis of sampling inspections 

This Guide relates to the method and procedure according to 

which the period of validity of the verification of utility 

meters forming part of a defined lot is extended if the 

correctness of the meters has been proved by sampling 

inspections prior to the expiry of the period of validity of the 

verification. 

[7]  IEC 60060-1:2010 

High-voltage test techniques - Part 1: 

General definitions and test 

requirements 

This part of IEC 60060 is applicable to: 

– dielectric tests with direct voltage; 

– dielectric tests with alternating voltage; 

– dielectric tests with impulse voltage; 

– dielectric tests with combinations of the above. 
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[8]  IEC 60068-2-1:2007 

Environmental testing - Part 2-1: 

Tests - Test A: Cold 

This part of IEC 60068 deals with cold tests applicable to 

both non heat-dissipating and heat-dissipating specimens. 

The object of the cold test is limited to the determination of 

the ability of components, equipment or other articles to be 

used, transported or stored at low temperature. 

Cold tests covered by this Standard do not enable the ability 

of specimens to withstand or operate during the temperature 

variations to be assessed. In this case, it would be necessary 

to use IEC 60068-2-14. 

[9]  IEC 60068-2-2:2007 

Environmental testing - Part 2-2: 

Tests. Test B: Dry heat 

This part of IEC 60068 deals with dry heat tests applicable 

both to heat-dissipating and non heat-dissipating specimens. 

The object of the dry heat test is limited to the determination 

of the ability of components, equipment or other articles to 

be used, transported or stored at high temperature. 

These dry heat tests do not enable the ability of specimens to 

withstand or operate during the temperature variations to be 

assessed. In this case, it would be necessary to use IEC 

60068-2-14 Test N: Change of temperature. 

[10]  IEC 60068-2-18:2017 

Environmental testing - Part 2-1: 

Test R and guidance: Water 

Provides methods of test applicable to products which, 

during transportation, storage or in service, may be 

subjected to falling drops, impacting water or immersion. 

The primary purpose of water tests is to verify the ability of 

enclosures, covers and seals to maintain components and 

equipment in good working order after and, when necessary, 

under a standardized dropfield or immersion in water. 

[11]  IEC 60068-2-27:2008 

Environmental testing - Part 2-27: 

Tests - Test Ea and guidance: Shock 

Provides a standard procedure for determining the ability of 

a specimen to withstand specified severities of non-

repetitive or repetitive shocks. The purpose of this test is to 

reveal mechanical weakness and/or degradation in specified 

performances, or accumulated damage or degradation 

caused by shocks. 

[12]  IEC 60068-2-30:2005 

Environmental testing - Part 2-30: 

Tests - Test Db: Damp heat, cyclic (12 h 

+ 12 h cycle) 

Determines the suitability of components, equipment and 

other articles for use and/or storage under conditions of high 

humidity when combined with cyclic temperature changes. 

[13]  IEC 60068-2-47:2005 

Environmental testing - Part 2-47: 

Test - Mounting of specimens for 

vibration, impact and similar dynamic 

tests 

Provides methods of mounting components, and mounting 

requirements for equipment and other articles, for the 

families of dynamic tests in IEC 60068-2, that is impact 

(Test E), vibration (Test F) and acceleration, steady-state 

(Test G). 
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[14]  IEC 60068-2-64:2008 

Environmental testing - Part 2-64: 

Test methods - Test Fh: Vibration, 

broad-band random (digital control) and 

guidance 

Determines the ability to withstand specified severities of 

broad-band random vibration. Applies to specimens which 

may be subjected to vibration of a stochastic nature by 

transportation or operational environments, for example in 

aircraft, space vehicles and land vehicles. 

Has the status of a basic safety publication in accordance 

with IEC Guide 104. 

[15]  IEC 60068-2-78:2012 

Environmental testing - Part 2-78: 

Tests - Test Cab: Damp heat, steady 

state 

Provides a test method for determining the suitability of 

electrotechnical products, components or equipment for 

transportation, storage and use under conditions of high 

humidity. The test is primarily intended to permit the 

observation of the effect of high humidity at constant 

temperature without condensation on the specimen over a 

prescribed period. 

[16]  IEC 60068-3-1:2011 

Environmental testing - Part 3-1: 

Supporting documentation and guidance 

- Cold and dry heat tests 

Gives background information for Tests A: Cold (IEC 68-2-

1), and Tests B: Dry heat (IEC 68-2-2). Includes appendices 

on the effect of: chamber size on the surface temperature of 

a specimen when no forced air circulation is used; airflow 

on chamber conditions; on surface temperatures of test 

specimens; wire termination dimensions and material on 

surface temperature of a component; measurements of 

temperature, air velocity and emission coefficient. 

[17]  IEC 60068-3-4:2001 

Environmental testing - Part 3-4: 

Supporting documentation and 

guidance - Damp heat tests 

Provides the necessary information to assist in preparing 

relevant specifications, such as standards for components or 

equipment, in order to select appropriate tests and test 

severities for specific products and, in some cases, specific 

types of application. The object of damp heat tests is to 

determine the ability of products to withstand the stresses 

occurring in a high relative humidity environment, with or 

without condensation, and with special regard to variations 

of electrical and mechanical characteristics. Damp heat tests 

may also be utilized to check the resistance of a specimen to 

some forms of corrosion attack. 

[18]  IEC 60512-14-7:1997 

Electromechanical components for 

electronic equipment - Basic testing 

procedures and measuring 

methods - Part 14: Sealing 

tests - Section 7: Test 14g: Impacting 

water 

Defines a standard test method to assess the effects of 

impacting water or specified fluid on electrical connecting 

devices. 

[19]  IEC 60529:1989 + AMD1:1999 + 

AMD2:2013 CSV 

Consolidated version 

Degrees of protection provided by 

enclosures (IP code) 

Applies to the classification of degrees of protection 

provided by enclosures for electrical equipment with a rated 

voltage not exceeding 72.5 kV. 

Has the status of a basic safety publication in accordance 

with IEC Guide 104. 
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[20]  IEC TR 61000-4-1:2016 

Electromagnetic compatibility 

(EMC) - Part 4-1: 

Testing and measurement 

techniques - Overview of IEC 61000-4 

series 

Gives applicability assistance to the users and manufacturers 

of electrical and electronic equipment on EMC standards 

within the IEC 61000-4 series on testing and measurement 

techniques. 

Provides general recommendations concerning the choice of 

relevant tests. 

[21]  IEC 61000-4-2:2008 

Electromagnetic compatibility 

(EMC) - Part 4-2: 

Testing and measurement 

techniques - Electrostatic discharge 

immunity test 

Relates to the immunity requirements and test methods for 

electrical and electronic equipment subjected to static 

electricity discharges, from operators directly, and to 

adjacent objects. Additionally defines ranges of test levels 

which relate to different environmental and installation 

conditions and establishes test procedures. The object of this 

standard is to establish a common and reproducible basis for 

evaluating the performance of electrical and electronic 

equipment when subjected to electrostatic discharges. In 

addition, it includes electrostatic discharges which may 

occur from personnel to objects near vital equipment. 

[22]  IEC 61000-4-3:2020 

Electromagnetic compatibility 

(EMC) - Part 4-3: 

Testing and measurement 

techniques - Radiated, radio-frequency, 

electromagnetic field immunity test 

Applies to the immunity of electrical and electronic 

equipment to radiated electromagnetic energy. Establishes 

test levels and the required test procedures. Establishes a 

common reference for evaluating the performance of 

electrical and electronic equipment when subjected to radio-

frequency electromagnetic fields. 

[23]  IEC 61000-4-4:2012 

Electromagnetic compatibility 

(EMC) - Part 4-4: 

Testing and measurement 

techniques - Electrical fast 

transient/burst immunity tests 

Establishes a common and reproducible reference for 

evaluating the immunity of electrical and electronic 

equipment when subjected to electrical fast transient/burst 

on supply, signal, control and earth ports. The test method 

documented in this part of IEC 61000-4 describes a 

consistent method to assess the immunity of an equipment 

or system against a defined phenomenon. 

[24]  IEC 61000-4-5:2014+AMD1:2017 CSV 

Consolidated version 

Electromagnetic compatibility 

(EMC) - Part 4-5: 

Testing and measurement 

techniques - Surge immunity test 

Relates to the immunity requirements, test methods, and 

range of recommended test levels for equipment to 

unidirectional surges caused by overvoltages from switching 

and lightning transients. Several test levels are defined 

which relate to different environment and installation 

conditions. These requirements are developed for and are 

applicable to electrical and electronic equipment. 

Establishes a common reference for evaluating the 

performance of equipment when subjected to high-energy 

disturbances on the power and inter-connection lines. 

[25]  IEC 61000-4-6 (2013) 

Electromagnetic compatibility 

(EMC) - Part 4-6: 

Testing and measurement 

techniques - Immunity to conducted 

disturbances, induced by radio-

frequency fields 

Relates to the conducted immunity requirements of 

electrical and electronic equipment to electromagnetic 

disturbances coming from intended radio-frequency (RF) 

transmitters in the frequency range 9 kHz – 80 MHz. 

Equipment not having at least one conducting cable (such as 

mains supply, signal line or earth connection), which can 

couple the equipment to the disturbing RF fields is 

excluded. 
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[26]  IEC 61000-4-8:2009 (Ed. 2.0) 

Electromagnetic compatibility 

(EMC) - Part 4-8: 

Testing and measurement techniques-- 

Power frequency magnetic field 

immunity test 

Relates to the immunity requirements of equipment, only 

under operational conditions, to magnetic disturbances at 

power frequency related to: 

– residential and commercial locations; 

– industrial installations and power plants; and 

– medium voltage and high voltage sub-stations. 

[27]  IEC 61000-4-11:2020 

Electromagnetic compatibility 

(EMC) - Part 4-11: 

Testing and measurement 

techniques - Voltage dips, short 

interruptions and voltage variation 

immunity tests for equipment with input 

current up to 16 A per phase 

Defines the immunity test methods and range of preferred 

test levels for electrical and electronic equipment connected 

to low-voltage power supply networks for voltage dips, 

short interruptions, and voltage variations. This standard 

applies to electrical and electronic equipment having a rated 

input current not exceeding 16 A per phase, for connection 

to 50 Hz or 60 Hz AC networks. 

[28]  IEC 61000-4-12:2017 

Electromagnetic compatibility 

(EMC) - Part 4-12: 

Testing and measurement 

techniques - Ring wave immunity test 

Relates to the immunity requirements and test methods for 

electrical and electronic equipment, under operational 

conditions, to non-repetitive damped oscillatory transients 

(ring waves) occurring in low-voltage power, control and 

signal lines supplied by public and non-public networks. 

[29]  IEC 61000-6-1:2016 

Electromagnetic compatibility 

(EMC) - Part 6-1: 

Generic standards - Immunity for 

residential, commercial and light-

industrial environments 

Defines the immunity test requirements in relation to 

continuous and transient, conducted and radiated 

disturbances, including electrostatic discharges, for 

electrical and electronic apparatus intended for use in 

residential, commercial and light-industrial environment, 

and for which no dedicated product or product-family 

standard exists. Immunity requirements in the frequency 

range 0 kHz - 400 GHz are covered and are specified for 

each port considered. This standard applies to apparatus 

intended to be directly connected to a low-voltage public 

mains network or connected to a dedicated DC source which 

is intended to interface between the apparatus and the low-

voltage public mains network. 
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Ref. Standards and reference 

documents 

Description 

[30]  IEC 61000-6-2:2016 

Electromagnetic compatibility 

(EMC) - Part 6-2: 

Generic standards - Immunity for 

industrial environments 

Applies to electrical and electronic apparatus intended for 

use in industrial environments, for which no dedicated 

product or product-family immunity standard exists. 

Immunity requirements in the frequency range 

0 Hz-400 GHz are covered, in relation to continuous and 

transient, conducted and radiated disturbances, including 

electrostatic discharges. Test requirements are specified for 

each port considered. 

Apparatus intended to be used in industrial locations are 

characterised by the existence of one or more of the 

following: 

- a power network powered by a high or medium voltage 

power transformer dedicated to the supply of an installation 

feeding manufacturing or similar plant; 

- industrial, scientific and medical (ISM) apparatus; 

- heavy inductive or capacitive loads that are frequently 

switched; 

- currents and associated magnetic fields that are high. 

[31]  IEC 62052-11:2020 

Electricity metering 

equipment - General requirements, tests 

and test conditions - Part 11: 

Metering equipment 

Covers type tests for electricity metering equipment for 

indoor and outdoor application and to newly manufactured 

equipment designed to measure the electric energy on 50 Hz 

or 60 Hz networks, with a voltage up to 600 V. It applies to 

electromechanical or static meters for indoor and outdoor 

application consisting of a measuring element and register(s) 

enclosed together in a meter case. It also applies to operation 

indicator(s) and test output(s). 

[32]  IEC 62053-52:2005 

Electricity metering equipment 

(AC) - Particular requirements - Part 52: 

Symbols 

Applies to letter and graphical symbols intended for 

marking on and identifying the function of 

electromechanical or static AC electricity meters and their 

auxiliary devices. The symbols specified in this standard 

shall be marked on the name-plate, dial plate, external labels 

or accessories, or shown on the display of the meter as 

appropriate. 

[33]  ISO 4892-3:2016 

Plastics – Methods of exposure to 

laboratory light sources – Part 3: 

Fluorescent UV lamps 

Specifies methods for exposing specimens to fluorescent 

UV radiation and water in apparatus to designed reproduce 

the weathering effects that occur when materials are 

exposed in actual end-use environments to daylight, or to 

daylight through window glass. 
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Estimation of combined errors 

(Informative) 

 

 

This Recommendation permits a base maximum permissible error plus an error shift caused by influence 

quantities. The actual error of a complying EVSE when in use could therefore exceed the base maximum 

permissible error. There is a need to estimate an overall maximum permissible error that indicates the 

largest error that can reasonably be attributed to an EVSE type that complies with this Recommendation. 

This entails estimating the errors of a measurement of an arbitrary EVSE within the rated operating 

conditions. 

However, adding the base maximum permissible error and all error shifts algebraically would give a 

much too pessimistic estimate of the metering uncertainty, for two reasons. For an arbitrary set of 

influence factor values, some of the error shifts will be low and some will probably have opposite signs, 

tending to cancel each other out. Furthermore, the EVSE is an integrating device, thus the errors caused 

by influence quantities will average out to some extent as the values of the influence factors vary over 

time. 

If we make the following assumptions: 

a) the integrating effect may be ignored, 

b) none of the effects of the influence factors are correlated, 

c) the values of the influence quantities are more likely to be close to the reference values than 

to limits of the rated operated conditions, 

d) the influence quantities, and the effects of the influence factors, can be treated as Gaussian 

distributions, and thus a value of half the maximum permissible error shift can be used for 

the standard uncertainty, 

then the combined maximum permissible error (assuming a coverage factor of two corresponding to a 

coverage probability of approximately 95 %) can be estimated using the formula(1): 

 

𝑣 = 2 × √
𝑣base
2

4
+
𝑣voltage
2

4
+
𝑣frequency
2

4
+
𝑣unbalance
2

4
+
𝑣harmonic
2

4
+
𝑣temperature
2

4
 

where: 

vbase is the base maximum permissible error; 

vvoltage is the maximum error shift permitted for voltage variation; 

vfrequency is the maximum error shift permitted for frequency variation; 

vunbalance is the maximum error shift permitted for unbalance variation; 

vharmonics is the maximum error shift permitted for the variation of harmonic content; 

vtemperature is the maximum error shift permitted for temperature variation. 

Note (1): This is line with OIML G 1-100:2008 Evaluation of measurement data − Guide to the expression 

of uncertainty in measurement (GUM). 

Met opmaak:  Geen opsommingstekens of nummering
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Estimation of combined error based on 

type test results and specific conditions 

(Informative) 

 

 

Method 1 

The combined maximum error can also be estimated for a particular EVSE type using type test results. 

Type test results can often show a smaller variation than that required by this Recommendation, leading 

to an assured smaller value for the overall maximum error. 

Keeping the assumption of a Gaussian distribution being valid, the combined maximum error can then 

be estimated from a combination of test results using the formula: 

𝑒𝑐(𝑝,𝑖) = √(𝑒2(𝑃𝐹p, 𝐼𝑖) + δ𝑒p,𝑖
2(𝑇) + δ𝑒p,𝑖

2(𝑈) + δ𝑒p,𝑖
2(𝑓)) 

where: 

For each current Ii and each power factor PFp 

e(PFp, Ii) is the intrinsic error of the EVSE measured in the course of the tests, at current 

Ii and power factor PFp; 

δep,i(T), δep,i(U), δep,i(f) are the maximum additional errors measured in the course the 

test, when the temperature, the voltage and the frequency are respectively varied over 

the whole range specified in the rated operated conditions, at current Ii and power factor 

PFp 

 

 

Method 2 

When assuming that a Gaussian distribution may no longer be valid, instead a rectangular distribution 

should be assumed for the effects of influence factors. 

Thus, the combined maximum error can then be estimated from a combination of test results using the 

formula(1): 

𝑒c = 2 × √
𝑒base
2

3
+
𝑒voltage
2

3
+
𝑒frequency
2

3
+
𝑒unbalance
2

3
+
𝑒harmonic
2

3
+
𝑒temperature
2

3
 

where: 

ebase is the maximum error obtained in the test for base maximum error, taking into 

account the measurement uncertainty of the type test(2); 

evoltage is the maximum error shift obtained in the test for voltage variation, taking into 

account the measurement uncertainty of the type test; 
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efrequency is the maximum error shift obtained in the test for frequency variation, taking into 

account the measurement uncertainty of the type test; 

eunbalance is the maximum error shift obtained in the test for unbalance variation, taking into 

account the measurement uncertainty of the type test; 

eharmonics is the maximum error shift obtained in the test for variation of harmonic content, 

taking into account the measurement uncertainty of the type test; 

etemperature is the maximum error shift obtained in the test for temperature variation, taking 

into account the measurement uncertainty of the type test. 

Note (1): Components contributing to the combined error may be selected by national or regional authorities 

and should at least comprise: ebase, efrequency, etemperature and evoltage.. 

Note (2): The measurement uncertainty must be included in each component, ei, of the overall error. Since 

one term is a known value and the other an uncertainty they cannot be treated as two uncorrelated 

statistical distributions, and must hence be added algebraically. 

The effects of correlations between factors such as load profiles and ambient temperature variation on 

EVSE accuracy have not been included in the above calculations, but could be modelled in situations 

where appropriate.  


