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Nationales Vorwort

Dieses Dokument (CEN/TS 16157-10:2022) wurde vom Technischen Komitee CEN/TC 278 ,Intelligente
Verkehrssysteme" ausgearbeitet, dessen Sekretariat von NEN (Niederlande) gehalten wird.

Das zustdndige deutsche Normungsgremium ist der Gemeinschaftsarbeitsausschuss NA 052-02-71 GA
»Gemeinschaftsarbeitsausschuss NAAutomobil/DKE: Intelligente Verkehrssysteme“ des DIN-Normen-
ausschusses Automobiltechnik.

Technische Spezifikationen sind nicht Bestandteil des Deutschen Normenwerks.

Eine Technische Spezifikation ist das Ergebnis einer Normungsarbeit, das wegen bestimmter Vorbehalte
zum Inhalt oder wegen des gegeniiber einer Norm abweichenden Aufstellungsverfahrens von DIN noch nicht
als Norm herausgegeben wird.

Zur vorliegenden Technischen Spezifikation wurde kein Entwurf veroffentlicht.

Das Prasidium des DIN hat mit seinem Beschluss 1/2004 festgelegt, dass von dem in den Regeln der
europdischen Normungsarbeit von CEN/CENELEC verankerten Grundsatz, wonach Europdische Normen in
den drei offiziellen Sprachen Deutsch, Englisch und Franzésisch verdffentlicht werden, in begriindeten
Ausnahmefillen abgewichen und auf die deutsche Sprachfassung verzichtet werden kann.

Dieses Dokument enthalt unter Berticksichtigung des DIN-Prasidialbeschlusses 1/2004 nur die Englische
Fassung von CEN/TS 16157-10:2022.

Fir die in diesem Dokument zitierten Dokumente wird im Folgenden auf die entsprechenden deutschen
Dokumente hingewiesen:

IEC/TS 61980-2 siehe DIN CLCIEC/TS 61980-2
IEC 60309-2 siche DINEN 60309-2
IEC 62196 (all parts) siehe DIN EN 62196 (alle Teile)

Dieser Teil der Normenreihe behandelt die Publikation von Informationen zur Lade-/Fill-Infrastruktur fiir
unterschiedliche Energiequellen (Kraftstoff, Gas, Strom). Diese technische Spezifikation deckt allgemeine
Informationen zum Lade-/Fiillplatz, zu den Kosten und zum Laden selbst ab.

Aktuelle Informationen zu diesem Dokument kénnen iiber die Internetseiten von DIN (www.din.de) durch
eine Suche nach der Dokumentennummer aufgerufen werden.
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Nationaler Anhang NA
(informativ)

Begriffe

Die Benummerung der folgenden Begriffe und Abkiirzungen ist identisch mit der Benummerung in der
englischen Fassung.

Fiir die Anwendung dieses Dokuments gelten die Begriffe aus EN 16157-1, EN 16157-2, EN 16157-7 und die
folgenden Begriffe.

[SO und IEC stellen terminologische Datenbanken fiir die Verwendung in der Normung unter den folgenden
Adressen bereit:

— IS0 Online Browsing Platform: verfiigbar unter https://www.iso.org/obp
— IEC Electropedia: verfiigbar unter https://www.electropedia.org/

3.1

Stecker

en connector

Art und Form des Teils, welches dazu verwendet wird, einen Ladepunkt mit einem Fahrzeug, oder
umgekehrt, zu verbinden

Anmerkung 1 zum Begriff:  Es wird eine passende Steckdose benotigt.

3.2

elektrischer Ladepunkt

en electric charging point

technische Infrastruktur an einem bestimmten Ort, welche das elektrische Laden eines Fahrzeuges
ermoglicht

3.3

Energieinfrastrukturstandort

en energy infrastructure site

Standort und entsprechende Einrichtungen, an dem Fahrzeuge wieder befiillt werden kénnen und weitere
Dienste (Parken, Einkaufen, usw.) angeboten werden konnten

3.4

Energieinfrastrukturstation

en energy infrastructure station

Teil eines Energieinfrastrukturstandortes, an dem wenigstens eine Betankungsmdglichkeit angeboten wird
(z. B. Kraftstoff, Gas, Strom, ...)

3.5

Storung

en fault

Information iiber eine Fehlfunktion, bezogen auf einen speziellen Ausstattungsteil oder Prozess
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3.6

Befiillung

en refilling

Prozess zur Energieiibertragung von einem Befiillpunkt zu einem Fahrzeug, unabhéngig von der Energieart;
ersetzt die Begriffe ,Tanken“ und ,Laden”

3.7

Befiillpunkt

en refill point

technische Infrastruktur an einem bestimmten Ort, welche einen Energie Befiill-Prozess mit der Verbindung
zu maximal einem Fahrzeug auf einmal erméglicht

Nationaler Anhang NB
(informativ)

Literaturhinweise

DIN CLC IEC/TS 61980-2, Kontaktlose Energietibertragungssysteme (WPT) fiir Elektrofahrzeuge — Teil 2:
Besondere Anforderungen fiir die Kommunikation zwischen ElektrostrafSsenfahrzeugen und Infrastruktur

DIN EN 60309-2, Stecker, Steckdosen und Kupplungen fiir industrielle Anwendungen — Teil 2: Anforderungen
und HauptmafSe fiir die Kompatibilitdt und Austauschbarkeit von Stift- und Buchsensteckvorrichtungen

DIN EN 62196 (alle Teile), Stecker, Steckdosen, Fahrzeugkupplungen und Fahrzeugstecker — Konduktives
Laden von Elektrofahrzeugen
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English Version

Intelligent transport systems -
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Part 10: Energy infrastructure publications

Systemes de transport intelligents - Intelligente Verkehrssysteme -
Spécifications DATEX 1l d'échange de données pour la DATEX-II-Datenaustauschspezifikationen fiir
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This Technical Specification (CEN/TS) was approved by CEN on 10 January 2022 for provisional application.

The period of validity of this CEN/TS is limited initially to three years. After two years the members of CEN will be requested to
submit their comments, particularly on the question whether the CEN/TS can be converted into a European Standard.

CEN members are required to announce the existence of this CEN/TS in the same way as for an EN and to make the CEN/TS
available promptly at national level in an appropriate form. It is permissible to keep conflicting national standards in force (in
parallel to the CEN/TS) until the final decision about the possible conversion of the CEN/TS into an EN is reached.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels
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European foreword

This document (CEN/TS 16157-10:2022) has been prepared by Technical Committee CEN/TC 278
"Intelligent transport systems", the secretariat of which is held by NEN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by September 2022, and conflicting national standards
shall be withdrawn at the latest by September 2022.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

The EN 16157 series consists of several parts under the general title “Intelligent transport systems
— DATEX II data exchange specifications for traffic management and information”. Other parts may
be developed in the future.

As a user of this document, attention is drawn to the resources of www.datex2.eu. This web site
contains related software tools and software resources that aid the implementation of EN 16157
DATEX II.

Any feedback and questions on this document should be directed to the users’ national standards
body. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
I[celand, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This document defines a common set of data exchange specifications to support the vision of a
seamless interoperable exchange of traffic and travel information across boundaries, including
national, urban, interurban, road administrations, infrastructure providers and service providers.
Standardization in this context is a vital constituent to ensure interoperability, reduction of risk,
reduction of the cost base, promotion of open marketplaces and many social, economic and
community benefits to be gained from more informed travellers, network managers and transport
operators.

Delivering European Transport Policy in line with the White Paper issued by the European
Commission requires co-ordination of traffic management and development of seamless pan
European services. With the aim to support sustainable mobility in Europe, the European
Commission has been supporting the development of information exchange mainly between the
actors of the road traffic management domain for a number of years. In the road sector, DATEX II has
been long in fruition, with the European Commission being fundamental to its development through
an initial contract and subsequent co-funding through the Euro-Regional projects. With this
standardization of DATEX I, there is a real basis for common exchange between the actors of the
traffic and travel information sector.

This document includes the framework and context for exchanges, the modelling approach, data
content, data structure and relationships.

This document supports a methodology that is extensible.

This part (part 10) of the European Standard deals with the publication of information on
charging/refuelling infrastructure for mobility for different kinds of power sources (fuel, gas,
electricity). It covers general information on the charging site, the pricing and the status of
charging/refuelling itself.
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1 Scope
The EN 16157 series specifies and defines component facets supporting the exchange and shared
use of data and information in the field of traffic and travel.

The component facets include the framework and context for exchanges, the modelling approach,
data content, data structure and relationships.

The EN 16157 series is applicable to:

— traffic and travel information which is of relevance to road networks (non-urban and urban);

— public transport information that is of direct relevance to the use of a road network (e.g. road
link via train or ferry service);

— traffic and travel information in the case of Cooperative intelligent transport systems (C-ITS).

This series establishes specifications for data exchange between any two instances of the following
actors:

— Traffic Information Centres (TICs);
— Traffic Control Centres (TCCs);
— Service Providers (SPs).

Use of this series can be applicable for use by other actors.

This series covers, at least, the following types of informational content:

— road traffic event information - planned and unplanned occurrences both on the road network
and in the surrounding environment;

— operator initiated actions;

— road traffic measurement data, status data, and travel time data;

— travel information relevant to road users, including weather and environmental information;

— road traffic management information and instructions relating to use of the road network.

This part of the CEN/TS 16157 series specifies details of infrastructure for vehicle energy supply.
The provided data model is separated into two publications for static and dynamic information. The
static information regarding the infrastructure is not subject to frequent changes, whereas the
dynamic part offers the ability to provide highly up-to-date information. The static part covers all
relevant information on vehicle energy infrastructure, e.g. sites, stations and refill points for electric
vehicles as well as petrol, gasoline or gas-based refuelling for vehicles. In terms of dynamic
information, the availability of the infrastructure, possible faults and a price indication are covered.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

EN 16157-1, Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 1: Context and framework

EN 16157-2, Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 2: Location referencing

EN 16157-7, Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 7: Common data elements

CEN/TS 16157-12,1 Intelligent transport systems - DATEX Il data exchange specifications for traffic
management and information - Part 12: Facility related publications

ISO/IEC 19505-1, Information technology - Object Management Group Unified Modeling Language
(OMG UML) - Part 1: Infrastructure

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16157-1, EN 16157-2 and
EN 16157-7 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp
— IEC Electropedia: available at https://www.electropedia.org/

3.1
connector
type and form of the piece that is used to connect a charging point to a vehicle or vice versa

Note 1 to entry: It requires a matching socket.

3.2
electric charging point
technical infrastructure at a specific location that facilitates electric charging of one vehicle at a time

3.3

energy infrastructure site

location and corresponding constructions where vehicles can be refilled and other services (parking,
shopping, etc.) may be offered

3.4
energy infrastructure station
part of an energy infrastructure site that offers at least one refilling option (e.g. fuel, gas, electricity,

)

1 Under preparation. Stage at the time of publication: FprCEN/TS 16157-12.
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3.5
fault
information about a malfunction relating to a specific piece of equipment or process

3.6

refilling

process of transferring energy from a refill point to a vehicle, regardless of the type of energy;
replaces the terms "fuelling" and "charging"

3.7

refill point

technical infrastructure at a specific location that facilitates an energy refilling process being
connected to max. one vehicle at a time

4 Symbols and abbreviations

AC Alternating Current

DC Direct Current

CCS Combined Charging Solution
CNG Compressed Natural Gas

EV Electric Vehicle

GUID Globally Unique identifier

[EC International Electrotechnical Commission
LPG Liquefied Petroleum Gas

NFC Near Field Communication

PLC Powerline Communication

RFID Radio-Frequency Identification
SAE Society of Automotive Engineers
UML Unified Modeling Language

URL Uniform Resource Locator

XMI XML Metadata Interchange

XML eXtensible Markup Language
XSD XML Schema Definition

5 Conformance
The DATEXII platform independent data model, of which the Energy Infrastructure Publication sub-
model is a part, corresponds to the Level A model as defined in EN 16157-1.

Conformance with this Part shall require platform independent models from which platform specific
models are generated to comply with the UML modelling rules defined in EN 16157-1 and with the
following requirements of this sub-model which are expressed in this part.
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6 UML notation

The UML notation used in these Technical Specifications shall be as described in ISO/IEC 19505-1
and in compliance with the methodology specified in EN 16157-1.

7 «D2Namespace» Energylnfrastructure
7.1 Overview

The namespace "Energylnfrastructure” shall specify a data model with details of infrastructure for
vehicle energy supply. The approach is to provide all necessary details for all kinds of energy types
(fuels, gases, hydrogen and electricity). The core concept (see Figure 1) was derived from ISO/TS
21219-25[7].

Three core elements define the model:

— «D2Class» "EnergylnfrastructureSite" represents an energy infrastructure site, i.e. a site where
vehicles can refill energy. It is described by a number of properties and parameters like for
example its included energy infrastructure stations, operation hours or its location.

— «D2Class» "EnergylnfrastructureStation" represents an energy infrastructure station that is
located on an energy infrastructure site. The station is the location on the site where the refilling
can be carried out. For fuels, it usually offers different kinds of petrol (super, regular) and diesel.
For electro mobility, it may offer different kind of connectors. Furthermore, it may offer options
for the client to pay for the product (energy) they refilled.

— «D2Class» "RefillPoint" represents a refill point that is part of an energy infrastructure station. A
refill point is defined by its ability to charge one vehicle at a time by establishing a connection
between the station and the vehicle. In most cases, a refill point is specialised to only be able to
provide one kind of energy.

These three classes shall all be a specialization of the «D2Class» "Facility” from «D2Namespace»
Facilities defined in CEN/TS 16157-12. This implies, that these classes inherit a number of facility
properties, like being versioned identifiable, operating hours, rates, URLs, information about
operator and owner and more.

class CoreStructure

«D2Class»
EnergyInfrastructureSite

O

«D2Class»
EnergylnfrastructureStation

FacilityObject

«D2Class»
Facility

(from Namespace Facilties)

0.*

Note: This is a structural

«D2Class» view only. Attributes and
RefillPoint further relations are not

shown.

Figure 1 — The core structure of the Energy Infrastructure Publication
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The «D2Namespace» "Energylnfrastructure” shall be immediately subordinate to the

“PayloadPublication” package defined in EN 16157-7 and shall comprise:
— the «D2Package» "EnergylnfrastructureTablePublication" (see 7.2);

— the «D2Package» "EnergylnfrastructureStatusPublication" (see 7.3);
— and, in addition, the classes, data types and enumerations specific for these payload publications.

The prefix of the namespace shall be "egi".

Some of the packages and individual classes used within the “Energylnfrastructure” namespace
reside in the namespaces “Common” and "LocationReferencing" defined in EN 16157-7 and
EN 16157-2. Some other elements reside in the «D2Namespace» "Facilities" that is specified in
CEN/TS 16157-12.

The classes, attributes, data types and enumerations that are specific to the namespace
"EnergyPublication” are defined in the normative Annex A. The XML schema corresponding to this
document is provided in the normative Annex B.

7.2 The Energy infrastructure table model

7.2.1 Overview

The Energy infrastructure table model shall define a model for publishable information on sites
where vehicles can be refilled with energy. The corresponding publication contains information
designated for low exchange-rate communication.

7.2.2 Energy infrastructure table publication

7.2.2.1 Overview

The «D2Class» “EnergylnfrastructureTablePublication” class shall be a specialization of the
“PayloadPublication” class defined in EN 16157-7 (see Figure 2). It shall comprise one or more
instances of «<D2Versionedldentifiable» “EnergyInfrastructureTable”.

class EnergylInfrastructure’ T

«D2ModelRoot»
PayloadPublication

«D2Attribute»
defaultlanguage: Language
feedDescription: MultilingualString [0..1]
feedType: String [0..1]
publicationTime: DateTime

+ o+ o+ o+

oo

(from Namespace Common)

«D2Class» ’

«D2Class» HeaderlInformation

tureT:

«D2Relation» (.1| «D2Attributen
T + confidentiality: ConfidentialityValueEnum [0..1]
) |

+ allowedDeliveryChannel: InformationDeliveryServicesEnum [0..*]
+ informationStatus: InformationStatusEnum

(from Namespace Common)

«D2Versionedldentifiablen
EnergyInfrastructureTable

«D2Attributex»
+ tableName: String [0..1]

Figure 2 — EnergylInfrastructureTablePublication class and associated classes
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7.2.2.2 Semantics
7.2.2.2.1 «<D2Class» EnergylnfrastructureTablePublication

The “EnergylnfrastructureTablePubication” class is a specific realisable case of a
“PayloadPublication” (defined in EN 16157-7). The EnergylnfrastructureTablePublication” class is
the base class for containing the published “EnergyInfrastructureTable”.

7.2.2.2.2 «D2Class» HeaderInformation

The “HeaderInformation” class and its components is defined in EN 16157-7.

7.2.2.2.3 «<D2Versionedldentifiable» EnergyIlnfrastructureTable

Each instance of a “EnergylnfrastructureTable” comprises one or more instances of the
“EnergylnfrastructureSite” class and may have associated metadata contained in an instance of the
“HeaderInformation” class (defined in EN 16157-7), which allows the supplier of the
“EnergylnfrastructureTable” to specify how the recipient should treat the information contained in
it.

7.2.3 Energy infrastructure site
7.2.3.1 Overview

The «D2Class» “EnergylnfrastructureSite” is aggregated to the “EnergylnfrastructureTable” class
(see Figure 3) and a specialization of the «D2Class» "Facility" from «D2Namespace» Facilities defined
in CEN/TS 16157-12. It shall comprise any number of instances of «D2Class»
“EnergylnfrastructureStation” and shall have further aggregations to the «D2Class» Location as
depicted in Figure 3.

class EnergyInfrastructureSite

«D2Versionedldentifiable»
EnergylInfrastructureTable

+  tableName: String [0..1]

«D2Relation»
;i

‘ Facility

«D2Attribute» ’

«D2Class»

* .
EnergylnfrastructureSite +entrance 0.. LocationReference

) «D2Class»
«D2Attribute» «D2Relation» Location

+ typeOfSite: EnergylnfrastructureSiteTypeEnum [0..1] +exit 0.%
+ brand: MultilingualString [0..1]

+ exclusiveUsers: UserTypeEnum [0..*] (from Namespace

+ preferredUsers: UserTypeEnum [0..*] LocationReferencing)

«D2Relation»

«D2Class»

Facility
EnergylInfrastructureStation

+energyProvider 0.1
«D2Attribute» «D2Class»

+  authenticationAndldentificationMethods: ‘«D2Relation» Organisation

AuthenticationAndldentificationEnum [0..*] +energyDistributor 0.1
+ numberOfRefillPoints: NonNegativelnteger [0..1] (from Namespace Facilities)
+ refillPointByReference: VersionedReference [0..*]
+ userinterfaceLanguage: Language [0..*]

Figure 3 — EnergylInfrastructureSite and associated classes
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7.2.3.2 Semantics

7.2.3.2.1 «<D2Class» EnergyInfrastructureSite

The “EnergylnfrastructureSite” class shall provide information about a site which offers refilling of
vehicles. By inheritance of the Facility class, a name or its location (including a physical address) may
be given. General information like operating hours, owner and operator and a link to its website may
also be given. For users, information on supplemental facilities, i.e. services or equipment, may be
provided.

7.2.3.2.2 «D2Class» Location

The aggregated Location class is specified in EN 16157-2.

7.2.4 Energy infrastructure station
7.2.4.1 Overview

The «D2Class» “EnergylnfrastructureStation” is aggregated to the “EnergylnfrastructureSite” class
and a specialization of the «D2Class» "Facility" from «D2Namespace» Facilities defined in CEN/TS
16157-12. Itshall comprise any number of instances of «D2Class» “RefillPoint” and shall have further
aggregations to classes as depicted in Figure 4.

class EnergyInfrastructureStation

Facility
+energyProvider

«D2Class» = f
EnergylnfrastructureStation 01 «D2Class»

b 0.1 Organisation

«D2Attribute» «D2Relation» 4 HistAlbon
+  aut i AT i i hods: AuthenticationAndldentificationEnum [0..*] R — (from Namespace Facilities)

+ numberOfRefillPoints: NonNegativelnteger [0..1]
+ refillPointByReference: VersionedReference [0..*]
+ userlnterfacelanguage: Language [0..*]

Refill points can be referenced by multiple
stations once they are specified. This reference 0.1
will be done by the D2Versioneddentifiable ‘

stereotype of the FacilityObject, which adds a
version and an id to the RefillPoint.

One physical refill point should occur only as one
RefillPoint instance, but its reference may
appear in multiple collections.

For this reason, version and id of a RefillPoint
attribute must be unique within the complete
site.

«D2Class»
ServiceType

«D2Attribute»
+ serviceType: ServiceTypeEnum [0..*]

0.1

Facility

«D2Class»
RefillPoint

«D2Attribute» Note: The different specialisations of a
deliveryUnit: DeliveryUnitEnum [0..1] RefillPoint are not
maximumDeliveryAmount: Units [0..1] shown in this figure.
minimumDeliveryAmount: Units [0..1]
modelType: MultilingualString [0..1]
reservation: ReservationTypeEnum [0..1]

+ o+ o+ o+

Figure 4 — EnergyInfrastructureStation and associated classes
7.2.4.2 Semantics
7.2.4.2.1 «<D2Class» EnergyInfrastructureStation

The “EnergylnfrastructureStation” class shall provide information on authentication methods and
the number of available refill points. An energy provider, an energy distributor and the type of
service may be specified. Corresponding refill points may be specified by using the aggregation or
by referencing previously published refill points.
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7.2.4.2.2 «<D2Class» ServiceType

The “ServiceType” class may be used to give information whether a station operates with full service,
self-service or is unattended.

7.2.5 Refill point

7.2.5.1 Overview

The abstract «D2Class» “RefillPoint” class (see Figure 4) shall be a specialization of the «D2Class»
"Facility" from «D2Namespace» Facilities defined in CEN/TS 16157-12 and shall be specialized by
one of the classes “OrganicGasRefillPoint” (see 7.2.5.2.2), “DieselRefillPoint” (see Figure 6),
“PetrolRefillPoint” (see Figure 7) “HydrogenRefillPoint” (see Figure 8) or “ElectricChargingPoint”
(see Figure 9).

7.2.5.2 Semantics

7.2.5.2.1 Abstract «<D2Class» RefillPoint

The “RefillPoint” class shall give information on what kind of energy can be transferred to a vehicle
and which connector is used. It may specify the delivery unit, a minimum and maximum delivery
amount, a model type and the type of reservation, if applicable.

7.2.5.2.2 «<D2Class» OrganicGasRefillPoint

The “OrganicGasRefillPoint” class (see Figure 5) is a specialization of the “RefillPoint” class. It may
be used to provide information on the type of organic gases that this refill point provides.

T
class OrganicGasRefillPoint
|/

Facility

«D2Class»
RefillPoint

«D2Attribute»
+  deliveryUnit: DeliveryUnitEnum [0..1]
iveryAmount: Units [0..1]
nt: Units [0..1]

+  maximumDeli

«D2Class»
OrganicGasRefillPoint

«D2Attribute»
+ organicGasType: OrganicGasTypeEnum [0..*]

Figure 5 — OrganicGasRefillPoint
7.2.5.2.3 «D2Class» DieselRefillPoint

The “DieselRefillPoint” class (see Figure 6) is a specialization of the “RefillPoint” class. [t may be used
to provide information on the type of diesel and its cetane value offered at this refill point.
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class DieselRefillPoint /J
[t

Facility

«D2Class»
RefillPoint

«D2Attribute»
deliveryUnit: DeliveryUnitEnum [0..1]
maximumDeliveryAmount: Units [0..1]
minimumDeliveryAmount: Units [0..1]
modelType: MultilingualString [0..1]
reservation: ReservationTypeEnum [0..1]

oo+ o+

«D2Class»
DieselRefillPoint

«D2Attribute»
+ dieselType: DieselTypeEnum [0..*]
+  cetane: NonNegativelnteger [0..1]

Figure 6 — DieselRefillPoint class

7.2.5.2.4 «D2Class» PetrolRefillPoint

The “PetrolRefillPoint” class (see Figure 7) is a specialization of the “RefillPoint” class. It may be used
to provide information on the type of petrol available, its cetane value and bio ethanol percentage.

class PetrolRefillPoint /J

Facility

«D2Class»
RefillPoint

«D2Attribute»
deliveryUnit: DeliveryUnitEnum [0..1]
maximumDeliveryAmount: Units [0..1]
minimumDeliveryAmount: Units [0..1]
modelType: MultilingualString [0..1]
reservation: ReservationTypeEnum [0..1]

b+t

«D2Class»
PetrolRefillPoint

«D2Attribute»
+  petrolType: PetrolTypeEnum [0..%]

+ octane: NonNegativelnteger [0..1]

+  bioethanolPercentage: Percentage [0..1]

+  bioethanolType: BioethanolTypeEnum [0..1]

Figure 7 — PetrolRefillPoint class

7.2.5.2.5 «D2Class» HydrogenRefillPoint
The “HydrogenRefillPoint” class (see Figure 8) is a specialization of the “RefillPoint” class. It may be

used to provide information on the refill solution and the process protocol. Additionally, information
on the ratio of renewable energy used for the hydrogen production may be given.
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class HydrogenRefillPoint

Facility

«D2Class»
RefillPoint

«D2Attribute»
deliveryUnit: DeliveryUnitEnum [0..1]
maximumDeliveryAmount: Units [0..1]
minimumDeliveryAmount: Units [0..1]
modelType: MultilingualString [0..1]
reservation: ReservationTypeEnum [0..1]

T

«D2Class»
HydrogenRefillPoint

ok o+ o+

«D2Attribute»
refillSolution: RefillSolutionHydrogenEnum
processProtocol: HydrogenFuellingProcessProtocolEnum [0..1]
renewableSourcesRatio: Percentage [0..1]

+ o+

Figure 8 — HydrogenRefillPoint class

7.2.5.2.6 «D2Class» ElectricChargingPoint

The “ElectricChargingPoint” class (see Figure 9) is a specialization of the “RefillPoint” class. It may
be used to provide information on the connectors, the energy source mixes and limitations for users
in terms of the usage type and the charging solution modes. Specific spaces for vehicles that are
adjacent to this electric charging point may be specified by using the «D2Class» VehicleSpace, which
shall be a specialization of the «D2Class» "Facility" from «D2Namespace» Facilities defined in
CEN/TS 16157-12.
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class ElectricChargingPoint /

Facility
«D2Class»
RefillPoint
«D2Attributen
+  deliveryUnit: DeliveryUnitEnum [0..1]
+  maximumDeliveryAmount: Units [0..1]
+  minimumDeliveryAmount: Units [0..1]
+  modelType: MultilingualString [0..1]
+ reservation: ReservationTypeEnum [0..1]
+energyProvider «D2Class»
Organisation
«D2Class» «D2Class»
ElectricChargingPoint ElectricEnergyMix B
(from Namespace Faciltties)
«D2Attributen «D2Attributen
«D2Relation»
+  usageType: ChargingPointUsageTypeEnum [0..*] +  energyMixindex: Integer
+  vehicleToGridCommunicationType: . |+ energyProductName: Multilingualstring [0..1] . «D2Class»
VehicleToGridCommunicationTypeEnum [0..] 0% |+ isGreenEnergy: Boolean [0..1] «D2Relation» Rates
+  availablevoltage: Volt [0..*] +  carbonDioxidelmpact: Float [0..1]
+ availableChargingPower: Watt [0..%] +  nuclearWastelmpact: Float [0..1] 0.1|  «D2Attribute»
+ notAvailable: Boolean [0..1] +  applicableCurrency: CurrencyCode [0..%]
oo

(from Namespace Facillties)

0.* . «D2Relation»
D2Class
; " » «D2Class» 0.1
onnector ElectricEnergySourceRatio =

«D2Attribute»
+  connectorType: ConnectorTypeEnum
+  otherConnector: String [0..1] «D2Relation»
+  countryOfDomesticSocket: CountryCode [0..%]
+  chargingMode: ChargingModeEnum [0..1]
+  connectorFormat: ConnectorFormatTypeEnum [0..1]
+
+
+

«D2Attribute»
+  energySource: ElectricEnergySourceTypeEnum
+  otherEnergySource: String [0..1] «D2Attribute»

«D2Class»
EnergyPricingPolicy

pricingPolicy: PricingPolicyEnum [0..%]
combinationWithParkingFee: Boolean [0..1]
discount: Percentage [0..1]
maximumDeliveryFee: AmountOfMoney [0..1]
minimumDeliveryFee: AmountOfoney [0..1]
additionalinformation: MultilingualString [0..1]

«D2Relation»
maxPowerAtSocket: Watt

voltage: Volt [0..1] +sourceRatioValue |,
maximumCurrent: Ampere [0..1]

-

DataValue

0.*
«D2Class»
PercentageValue
Facility
«D2Class» «D2Attribute»
VehicleSpace +  percentage: Percentage

(from Namespace Common)

«D2Attribute»
+  parkingAllowedAfterCharging: Boolean [0..1]

Figure 9 — ElectricChargingPoint class structure

7.2.5.2.7 «D2Class» Connector

The “Connector” class shall be used to provide information on the connector used at an electric
charging point, such as the charging interface and information on the cable (see Figure 9).
Some literals of the following elements make use of termonology from the denoted standards:

— ChargingModeEnum - EN [EC 61851-1 [1];

— VehicleToGridCommunicationTypeEnum - EN ISO 15118 (all parts) [2], IEC/TS 61980-2 [3];
— ConnectorTypeEnum - [EC 60309-2 [4], [EC 62196 (all parts) [5], EN 17186 [6].

7.2.5.2.8 «<D2Class» VehicleSpace

The “VehicleSpace” class shall be used to provide information about an adjacent space for a single
vehicle, usually direct linked with the electric charging station. It may be specified to allow parking
after charging. As a VehicleSpace class inherits all the properties from a Facility, the space can be
described by using all the common facility features, such as location, dimension and many others.
Only data that overrides that of the ElectricChargingPoint itself should be populated.
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7.2.5.2.9 «<D2Class» ElectricEnergyMix and ElectricEnergySourceRatio

These two classes may be used to specify a certain energy source mix that is available at the specified
electric charging point. The different types of sources can be combined with a percentage ratio. All
specified ratios should sum up to 100 %. Further information on green energy, carbon dioxide or
nuclear waste impact can be given.

Each electric energy source mix can be combined with an energy provider and with specific rates,
both by using classes from the Facilities namespace.

7.2.5.2.10 «D2Class» EnergyPricingPolicy
The “EnergyPricingPolicy” class adds some additional pricing policy information to the Rates class

from the Facilities namespace. It can be used to specify a discount or a combination with parking
fees. Minimum or maximum delivery fees can also be specified there.

7.3 The Energy infrastructure status model
7.3.1 Overview
The Energy infrastructure status model comprises a model for defining publishable information on

the current status of locations where vehicles can be refilled with energy - see Figure 10. The
corresponding publication shall exchange information with high exchange-rates.
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class EnergylnfrastructureStatusPublication /

«D2ModelRoot»
PayloadPublication

«D2Attribute»
defaultLanguage: Language
feedDescription: MultilingualString [0..1]
feedType: String [0..1]
publicationTime: DateTime

o+

oo

(from Namégpace Common)

«D2Class»
EnergylnfrastructureStatusPublication

«D2Class»
HeaderInformation

«D2Attributen
+ tableReference: VersionedReference [0..*]

«D2Relation»

[

0.*

«D2Class»
EnergylInfrastructureSiteStatus

«D2Attribute»
+ availableCarParkingPlaces: NonNegativelnteger [0..1]
+ availableTruckParkingPlaces: NonNegativelnteger [0..1]

¥

«D2Class»
EnergylnfrastructureStationStatus

«D2Attribute»
+ isAvailable: Boolean [0..1]

0.*

«D2Class»
RefillPointStatus

«D2Attributen
+  status: RefillPointStatusEnum
+  unitsinStock: Units [0..1]

«D2Relation»

0.1

«D2Attribu
+ identiality: C fali [0.1]
+ allowedDeliveryChannel: InformationDeliveryServicesEnum [0..%]

+ infor Infor

(from Namespace Common)

«D2Class»
FacilityStatus

(from Namespace Facilties)

DataValue

«D2Class»

+waitingTime

«D2Class»
ElectricChargingPointStatus

«D2Attribute»
remainingChargingTime: Seconds [0..1]
currentVoltage: Volt [0..1]
currentChargingPower: Watt [0..1]

+
+
£
+  nextAvailableChargingSlots: DateTime [0..

«D2Relation»

+electricEnergyMixOverride | «

«D2Class»
ElectricEnergyMix

«D2Attribute»
+ energyMixindex: Integer
+  energyProductName: MultilingualStrirg [0..1]
+  isGreenEnergy: Boolean [0..1]
+  carbonDioxidelmpact: Float [0..1]
+  nuclearWastelmpact: Float [0..1]
+  notAvailable: Boolean [0..1]

0.1

«D2Attribute»
+ duration: Seconds

«D2Relation»

o

«D2Class»
ElectricEnergySourceRatio

«D2Attribute»
+  energySource: ElectricEnergySourceTypeEnum
+  otherEnergySource: String [0..1]

«D2Relation»

+sourceRatiovalue |1

«D2Class»
PercentageValue

«D2Attribute»
+ percentage: Percentage

«D2Class»

+energyProvider Organisation

«D2Relation» 0-1

(from Namespace Facilities)
«D2Class»
«D2Relation» Rates
0.1 | «D2Attributen
+ applicableCurrency: CurrencyCode [0..*f>"C

(from Namespace Facillties)
«D2Relation»
| 0.1

«D2Class»
EnergyPricingPolicy

I

«D2Attribute»

pricingPolicy: PricingPolicyEnum [0..*]
combinationWithParkingFee: Boolean [0..1]
discount: Percentage [0..1]
maximumDeliveryFee: AmountOfivioney [0..1]
minimumDeliveryFee: AmountOfMoney [0..1]
additionallnformation: MultilingualString [0..1]

Figure 10 — EnergyInfrastructureStatus class model
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7.3.2 Semantics
7.3.2.1 «D2Class» HeaderInformation

The “HeaderInformation” class and its components is defined in EN 16157-7.

7.3.2.2 «D2Class» EnergylInfrastructureSiteStatus

The “EnergylnfrastructureSiteStatus” relates to the EnergylnfrastructureSite class (7.2.3.2.1). Itis a
specialization of FacilityStatus from Namespace Facilities, from which it inherits a number of status
properties, such as information about operating hours or closures. The reference to the class
EnergylnfrastructureSite is done on the level of the classes Facility and FacilityStatus by using the
versioned reference mechanism described in EN 16157-1.

The attributes in this class may be used to provide information on the available car and truck parking
spaces.

7.3.2.3 «D2Class» EnergylInfrastructureStationStatus

The “EnergylnfrastructureStationStatus” relates to the EnergyInfrastructureStation class (7.2.4.2.1).
It is a specialization of FacilityStatus from Namespace Facilities, from which it inherits a number of
status properties. The reference to the class EnergylnfrastructureStation is done on the level of the
classes Facility and FacilityStatus by using the versioned reference mechanism described in EN
16157-1.

The attribute in this class may be used for each individual station to provide information whether it
is available.

7.3.2.4 «D2Class» RefillPointStatus

The “RefillPointStatus” relates to the RefillPoint class (7.2.5.2.1). Itis a specialization of FacilityStatus
from Namespace Facilities, from which it inherits a number of status properties. The reference to the
class RefillPoint is done on the level of the classes Facility and FacilityStatus by using the versioned
reference mechanism described in EN 16157-1.

The “RefillPointStatus” class may be used to provide information for an individual refill point
regarding its status (e.g. available, occupied or faulted), the price per delivery unit or minute (via
class Rate) and an approximated waiting time.

7.3.2.5 «D2Class» ElectricChargingPointStatus
The “ElectricChargingPointStatus” class may be used to provide additional information on the status

of an electric charging point. Due to the longer charging times compared to other refill processes, the
information whether a charging point is occupied at a certain point is much more relevant.

It is possible to override the available electric energy mixes (if provided in the static part of the
model) or to define new ones.

7.4 Electric charging equipment
The «D2Class» ElectricChargingEquipment (see Figure 11) shall provide an additional option to

specify an electric charging point as an equipment component in terms of a SupplementalFacility as
defined in «D2Namespace» Facilies (1).
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class ElectricChargingEquipment

SupplementalFacility

FacilityObject
«D2Class»

«D2Attribute
availability: AvailabilityEnum [0..1]
quantity: NonNegativelnteger [0..1]
regularlyCleaned: Boolean [0..1]
applicableForUser: UserTypeEnum [0..¥]

ot o+

«D2Class»
ElectricChargingEquipment

A from namespace "Facilities"

ElectricChargingPoint

RefillPoint

«D2Class»

«D2Attribute»

availableVoltage: Volt [0..*]

-

usageType: ChargingPointUsageTypeEnum [0..]
vehicleToGridCommunicationType: VehicleToGridCommunicationTypeEnum [0..*]

availableChargingPower: Watt [0..*]

Figure 11 — Electric charging equipment

7.5 Associated parking

The «D2Class» AssociatedParking (see Figure 12) shall form a specialization of the «D2Class»
AssociatedFacility defined in the «D2ZNamespace» Facilies (1) to support some basic parking related
information for some parking facility that is associated with this energy infrastructure facility.

class AssociatedParking

«D2Class»
AssociatedFacility

«D2Class»
AssociatedParking

«D2Attribute»
+  type: FacilityTypeEnum
+ facilityReference: VersionedReference [0..1]
+ description: MultilingualString [0..1]

«D2Attribute»
+ carParkingCapacity: NonNegativelnteger [0..1]
+ truckParkingCapacity: NonNegativelnteger [0..1]
+  bikeParkingCapacity: NonNegativelnteger [0..1]

from namespace "Facilities"

Figure 12 — Associated parking

7.6 Data types

The following data types shall be part of the energy infrastructure model:

— Watt;
— Volt;
— Ampere;

— Units.

All four of them shall be derived from the generic data type "Float" specified in EN 16157-7 - see

Figure 13.
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class DataTypes /
«D2Datatype»
Float
(from Namespace Common)
«D2Datatype» «D2Datatype» «D2Datatype» «D2Datatype»
Watt Volt Ampere Units

Figure 13 — Data types
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Annex A
(normative)

Data Dictionary for «D2Namespace» EnergylInfrastructure

A.1 Overview

This data dictionary identifies the definitions and characteristics of the different classes, attributes,
association ends, data types and enumerations appearing in the namespace. The data dictionary is
specified in three parts, one for packages, one for «datatypes» and one for «enumerations», each
ordered alphabetically.

The generic data types which are used throughout all publications are defined in EN 16157-1.

The first part of the data dictionary for each publication is partitioned into sub-Clauses which relate
to each of the UML model packages and each sub-Clause defines the contained classes, their
attributes and association ends defined for associations between the classes within that package.

The Data Dictionary tables use the following columns:

Column Class name: Provides the symbolic name (Upper Camel Case) given to the corresponding
class.

Column Association end: Provides the symbolic name (Lower Camel Case) given to the
corresponding association end.

Column Attribute name: Provides the symbolic name (Lower Camel Case) given to the
corresponding attribute of a class.

Column Enumerated value name: Provides the symbolic name (Lower Camel Case) given to the
corresponding enumerated value.

Column Designation: Provides the corresponding name in natural language of the corresponding
class, attribute, association end or enumeration value.

Column Definition: Provides a comprehensive definition detailing the class, attribute or association
end.

Column Stereotype: Provides a statement of the stereotype that is assigned to the class, if any.

Column Abstract: Provides a statement as to whether the class is abstract (non realisable) or
concrete (realisable).

Column Multiplicity: Provides a statement of the allowed multiplicity for the attribute or association
end.

Column Target: Provides the name of the class which is connected to the association end.

Column Type: Provides the name of the class used to define the data type relating to the attribute of
the class.
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