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National foreword

This British Standard is the UK implementation of
EN 62325-451-3:2014+A1:2017. It is identical to IEC 62325-451-3:2014,

incorporating amendment 1:2017. It supersedes

BS EN 62325-451-3:2014), which is withdrawn.

The text of IEC amendment 1:2017 has been provided in its entirety at
the beginning of this document. BSI's policy of providing consolidated
content remains unchanged; however, in the interest of expediency,

in this instance BSI have chosen to collate the relevant content at the
beginning of this document.

The UK participation in its preparation was entrusted to Technical
Committee PEL/57, Power systems management and associated
information exchange.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 95970 7
ICS 33.200

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 October 2014.

Amendments/corrigenda issued since publication

Date Text affected

30 April 2018 Implementation of IEC amendment 1:2017 with
CENELEC endorsement A1:2017
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Foreword

The text of document 57/1457/FDIS, future edition 1 of JEC 62325-451-3, prepared by IEC/TC 57
"Power systems management and associated information exchange" was submitted to the IEC-
CENELEC parallel vote and approved by CENELEC as EN 62325-451-3:2014.

The following dates are fixed:
— latest date by which the document has to be implemented at (dop) 2015-05-13
national level by publication of an identical national

standard or by endorsement

— latest date by which the national standards conflicting with (dow)  2017-08-13
the document have to be withdrawn

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

Endorsement notice

The text of the International Standard JEC 62325-451-3:2014 was approved by CENELEC as a
European Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

EC 61968-11 NOTE Harmonized as EN 61968-11.
EC 61970-301 NOTE Harmonized as EN 61970-301.
EC 62325-301 NOTE Harmonized as EN 62325-301.
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Annex ZA
(normative)

EN 62325-451-3:2014

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE 1
the relevant EN/HD applies.

NOTE 2

Publication Year
EC 62325-351 -
EC 62325-450 2013

IEC 62325-451-1 -

IEC 62325-451-4 -

EC 62361-100 -0

Title

Framework for energy market
communications -

Part 351: CIM European market model
exchange profile

Framework for energy market
communications -

Part 450: Profile and context modelling
rules

Framework for energy market
communications -

Part 451-1: Acknowledgement business
process and contextual model for CIM
European market

Framework for energy market
communications -

Part 451-2: Scheduling business process
and contextual models for European
market

Power systems management and
associated information exchange -
Interoperability in the long term -

Part 100: Naming and design rules for CIM
profiles to XML schema mapping

Y At draft stage.
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When an International Publication has been modified by common modifications, indicated by (mod),

Up-to-date information on the latest versions of the European Standards listed in this annex is
available here: www.cenelec.eu.
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EN 62325-451-2 -
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European foreword

The text of document 57/1755/CDV, future IEC 62325-451-3:2014/A1, prepared by IEC/TC 57 "Power
systems management and associated information exchange" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN 62325-451-3:2014/A1:2017.
The following dates are fixed:
e latest date by which the document has to be implemented at (dop) 2018-03-09

national level by publication of an identical national

standard or by endorsement

e latest date by which the national standards conflicting with (dow) 2020-06-09
the document have to be withdrawn

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

This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association.

Endorsement notice

The text of the International Standard IEC 62325-451-3:2014/A1:2017 was approved by CENELEC as
a European Standard without any modification.
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FOREWORD

This amendment has been prepared by IEC technical committee 57: Power systems
management and associated information exchange.

The text of this amendment is based on the following documents:

CDV Report on voting
57/1755/CDV 57/1825/RVC

Full information on the voting for the approval of this amendment can be found in the report
on voting indicated in the above table.

The committee has decided that the contents of this amendment and the base publication will
remain unchanged until the stability date indicated on the IEC website under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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Figure 4 — Establish offered capacity overview

Replace existing Figure 4 by the following new figure:
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Figure 11 — Capacity auction specification contextual model

Replace existing Figure 11 by the following new figure:

class Capacity auction specification contextual model /
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IEC

Table 29 - IsBasedOn dependency

In Table 29 insert the following new row after the row “Reason”:

Name Is BasedOn Class Complete IsBasedOn Path

RegisteredResource MarketCommon::RegisteredResource IEC62325/MarketCommon

Table 35 - Association ends of Capacity auction specification contextual
model::Auction_TimeSeries with other classes

In Table 35 insert the following new row after the row “Bidding Period”:

mult. Role Class type name Description

[0..1] ConnectingLine_Registered RegisteredResource | The identification of a resource associated with
Resource a TimeSeries.

The identification of a set of lines that connect
two areas; the transmission capacity rights are
related to this set of lines.

Association Based On:
ESMPClasses::RegisteredResource.Registere
dResource[0..%]

ESMPClasses::TimeSeries.[]

6.3.3 Detailed Capacity auction specification contextual model
Insert the following new Subclause 6.3.3.18 at end of Subclause 6.3.3:
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6.3.3.18 RegisteredResource

A resource that is registered through the market participant registration system. Examples
include generating unit, load, and non-physical generator or load.

IsBasedOn: ESMPClasses::RegisteredResource
Table 254 shows all attributes of RegisteredResource.

Table 254 — Attributes of Capacity auction specification contextual
model::RegisteredResource

mult. | Attribute name Attribute type Description

[1..1] | mRID ResourcelD_String The unique identification of a resource.

Documents
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Figure 12 — Capacity auction specification assembly model

Replace existing Figure 12 by the following new figure:

class Capacity auction specification assembly model /
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IEC

Table 55 - Attributes of Capacity auction specification assembly
model::Auction_TimeSeries

In Table 55 insert the following new row after the row “businessType”:

mult. Attribute name Attribute type Description

[0..1] | connectingLine_RegisteredResource.mRID | ResourcelD_String | The unique identification of a
resource.

--- The identification of a resource
associated with a TimeSeries.
The identification of a set of lines
that connect two areas; the
transmission capacity rights are
related to this set of lines.
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Figure 13 — Capacity contextual model

Replace existing Figure 13 by the following new figure:

class Capacity document model /
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Table 62 — IsBasedOn dependency

In Table 62 insert the following new row after the row “Reason”:

IEC

Name

Is BasedOn Class

Complete IsBasedOn Path

RegisteredResource

MarketCommon::RegisteredResource

IEC62325/MarketCommon

Table 79 — Association ends of Capacity contextual model::TimeSeries with other
classes

In Table 79 insert the following new row after the row “Auction”:

mult

Role

Class type name

Description

[0..1]

ConnectingLine_RegisteredR
esource

RegisteredResource

The identification of a resource associated with a

TimeSeries.

The identification of a set of lines that connect two
areas; the transmission capacity rights are related

to this set of lines.
Association Based On:

ESMPClasses::RegisteredResource.RegisteredRe

source[0..*]

ESMPClasses::TimeSeries.[]

6.5.3 Detailed Capacity contextual model

Insert the following new Subclause 6.5.3.13 at end of Subclause 6.5.3:
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A resource that is registered through the market participant registration system. Examples
include generating unit, load, and non-physical generator or load.

IsBasedOn: ESMPClasses::RegisteredResource

Table 255 shows all attributes of RegisteredResource.

Table 255 — Attributes of Capacity contextual model::RegisteredResource

mult.

Attribute name

Attribute type Description

[1..1]

mRID

ResourcelD_String

The unique identification of a resource.

Figure 14 — Capacity assembly model

Replace existing Figure 14 by the following new figure:

class Capacity assembly model /

«MBIE»
Capacity_MarketDocument

R S S e T

mRID: ID_String

revisionNumber: ESMPVersion_String

type: MessageKind_String

process.processType: ProcessKind_String

sender _MarketParticipant.mRID: PartyID_String

sender _MarketParticipant.marketRole.type: MarketRoleKind_String
receiver_MarketParticipant.mRID: PartyID_String
receiver_MarketParticipant.marketRole.type: MarketRoleKind_String
createdDateTime: ESMP_DateTime

period.timelnterval: ESMP_DateTimelnterval

domain.mRID: ArealD_String

<\

+TimeSeries|0..*

«MBIE»
TimeSeries

mRID: ID_String

businessType: BusinessKind_String

product: EnergyProductKind_String

in_Domain.mRID: ArealD_String

out_Domain.mRID: ArealD_String

measure_Unit.name: MeasurementUnitKind_String

auction.mRID: ID_String [0..1]

auction.category: Category_String [0..1]

curveType: CurveType_String [0..1]
connectinglLine_RegisteredResource.mRID: ResourcelD_String [0..1]

I I

+Periodﬁ\]..*

«MBIE»
Series_Period

+ timelnterval: ESMP_DateTimelnterval
+ resolution: Duration

+Reason|0..* +Poin$

«MBIE» «MBIE»
Reason +Reason Point

+
+

code: ReasonCode_String 0..*
text: ReasonText_String [0..1] + quantity: Decimal

+ position: Position_Integer
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Table 88 — Attributes of Capacity assembly model::TimeSeries

—9-

In Table 88 insert the following new row after the row “businessType”:

mult.

Attribute name

Attribute type

Description

[0..1]

connectingLine_RegisteredResource.mRID

ResourcelD_String

The unique identification of a
resource.

--- The identification of a resource
associated with a TimeSeries.

The identification of a set of lines that
connect two areas; the transmission
capacity rights are related to this set
of lines.
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Figure 28 — CapacityAuctionSpecification_MarketDocument XML schema structure — 2/2

Replace existing Figure 28 by the following new figure:

d

EET_\_T;
|
|

bidding_Period.timelnterval [

‘ ArealD_String
| [EF stribures

|
|
—Fm,nomam.mmutl]—«— I:l |
|

‘ ArealD_String
| [Ef stributes

|
|
—Fout,nomain.mmné—«— [odmaseneme | |
|

77777 1

ESMP_DateTimelnterval ‘

|

== |
(Austion_Timeseries E3-{ e T _MarketAgreement Time |

_MarketAgreement. Time |

I

| publication_MarketAgreement.createdDateTime |

|
B atributes |
|
|

codingScheme

resolution

| RightsCharacteristics_Auction ‘

(B rgss | \
1
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7.5.2 Schema description

Replace the instruction

<xs:schema xmlns:cl="urn:entsoe.eu:wgedi:codelists"
xmlns:sawsdl="http://www.w3.0rg/ns/sawsdl" xmlns="urn:1iec62325.351:tc57wgl6:451~
3:capacityspecificationdocument:7:0" xmlns:cimp="http://www.iec.ch/cimprofile"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:1ec62325.351:tc57wgl6:451-3:capacityspecificationdocument:7:0"
elementFormDefault="qualified" attributeFormDefault="unqualified">

by the following new instruction:

<xs:schema =xmlns:cl="urn:entsoe.eu:wgedi:codelists" xmlns:sawsdl="http://www.w3.0org/ns/sawsdl"
xmlns="urn:1ec62325.351:tc57wgl6:451-3:capacityspecificationdocument:7:1"
xmlns:cimp="http://www.iec.ch/cimprofile" attributeFormDefault="unqualified"
elementFormDefault="qualified" targetNamespace="urn:iec62325.351:tc57wgl6:451~-
3:capacityspecificationdocument:7:1" xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

After the instruction ““xs:simpleType name="CurveType String" ...</xs:simpleType>“ insert the
following new instructions:

<xs:simpleType name="ResourcelID String-base" sawsdl:modelReference="http://iec.ch/TC57/2013/CIM-
schema-ciml6#String">

<xs:restriction base="xs:string">

<xs:maxLength value="18" />

</xs:restriction>
</xs:simpleType>
<xs:complexType name="ResourceID String" sawsdl:modelReference="http://iec.ch/TC57/2013/CIM-
schema-ciml6#String">

<xs:simpleContent>

<xs:extension base="ResourcelID String-base">

<xs:attribute name="codingScheme" type="cl:CodingSchemeTypelList" use="required" />

</xs:extension>

</xs:simpleContent>
</xs:complexType>

After the instruction “<xs:element name="curveType" type="CurveType String" minOccurs="1"
maxOccurs="1" sawsdl:modelReference="http://iec.ch/TC57/2013/CIMschema-

ciml6#TimeSeries.curveType"/>“

insert the following new instruction:

<xs:element minOccurs="0" maxOccurs="1" name="connectinglLine RegisteredResource.mRID"
type="ResourceID String" sawsdl:modelReference="http://iec.ch/TC57/2013/CIM-schema-
ciml6#IdentifiedObject.mRID">

</xs:element>
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Figure 30 — Capacity_MarketDocument XML schema structure — 2/2

Replace existing Figure 30 by the following new figure:

| ArealD_String

n_pomainmil

\
| B sttributes ‘
\
\

‘ B attributes

|
|
ot DomainmRI 11 [ oscheme ] ||
|

TimeSeries [ ==

codingScheme

|
‘ O attributes |
|
|

——
| Series_Period
|
|
| [ timetnterval (- 5
|
| -
|

oot B

1.2

|
|
|
| ot B
| 1.2
|
|
|
-

7.6.2 Schema description

Replace the instruction

<xs:schema xmlns:cl="urn:entsoe.eu:wgedi:codelists"
xmlns:sawsdl="http://www.w3.0rg/ns/sawsdl" xmlns="urn:iec62325.351:tc57wgl6:451-
3:capacitydocument:7:0" xmlns:cimp="http://www.iec.ch/cimprofile"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="urn:iec62325.351:tc57wgl6:451-3:capacitydocument:7:0"
elementFormDefault="qualified" attributeFormDefault="unqualified">

by the following new instruction:

<xs:schema xmlns:cl="urn:entsoe.eu:wgedi:codelists" =xmlns:sawsdl="http://www.w3.0rg/ns/sawsdl"
xmlns="urn:1ec62325.351:tc57wgl6:451-3:capacitydocument:7:1"
xmlns:cimp="http://www.iec.ch/cimprofile" attributeFormDefault="unqualified"
elementFormDefault="qualified" targetNamespace="urn:iec62325.351:tc57wgl6:451~-
3:capacitydocument:7:1" xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

After the instruction “<xs:simpleType name="CurveType String"
sawsdl:modelReference="http://iec.ch/TC57/2013/CIM-schema-ciml6#String">

<xs:restriction base="cl:CurveTypeList"/> </xs: simpleType>“ Documents
Document Sharing Hub
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insert the following new instruction:

<xs:simpleType name="ResourcelID String-base" sawsdl:modelReference="http://iec.ch/TC57/2013/CIM-
schema-ciml6#String">

<xs:restriction base="xs:string">

<xs:maxLength value="18" />

</xs:restriction>
</xs:simpleType>
<xs:complexType name="ResourceID String" sawsdl:modelReference="http://iec.ch/TC57/2013/CIM-
schema-ciml6#String">

<xs:simpleContent>

<xs:extension base="ResourceID String-base">

<xs:attribute name="codingScheme" type="cl:CodingSchemeTypelList" use="required" />

</xs:extension>

</xs:simpleContent>
</xs:complexType>

After the instruction “<xs:element name="curveType" type="CurveType String"
minOccurs="0" maxOccurs="1" sawsdl:modelReference="http://iec.ch/TC57/2013/CIMschema-

ciml6#TimeSeries.curveType"/>

insert the following new instruction:

<xs:element minOccurs="0" maxOccurs="1" name="connectinglLine RegisteredResource.mRID"
type="ResourceID String" sawsdl:modelReference="http://iec.ch/TC57/2013/CIM-schema-
ciml6#IdentifiedObject.mRID">

</xs:element>
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS -

Part 451-3: Transmission capacity allocation business process
(explicit or implicit auction) and contextual models for European market

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard |EC 62325-451-3 has been prepared by IEC technical committee 57:
Power systems management and associated information exchange.

The text of this standard is based on the following documents:

FDIS Report on voting
57/1457FDIS 57/1480/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts in the IEC 62325 series, published under the general title Framework
forenergy market communications, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This standard is one of the IEC 62325 series which define protocols for deregulated energy
market communications.

The principal objective of the IEC 62325 series of standards is to produce standards which
facilitate the integration of market application software developed independently by different
vendors into a market management system, between market management systems and
market participant systems. This is accomplished by defining message exchanges to enable
these applications or systems access to public data and exchange information independent of
how such information is represented internally.

The common information model (CIM) specifies the basis for the semantics for this message
exchange.

The European style market profile is based on different parts of the CIM IEC standard. The
CIM is defined through a series of standards, i.e. |EC 62325-301, |EC 61970-301 and
EC 61968-11..

This document provides for the European style market profile the transmission capacity
allocation business process based on either explicit or implicit auction that can be used
throughout a European style market. This standard was originally based upon the work of the
European Transmission System Operators (ETSO) Task Force EDI (Electronic Data
Interchange) and then on the work of the European Network of Transmission System
Operators (ENTSO-E) Working Group EDI.
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FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS -

Part 451-3: Transmission capacity allocation business process
(explicit or implicit auction) and contextual models for European market

1 Scope

This part of IEC 62325 specifies a package for the transmission capacity allocation business
process through explicit or implicit auctions and the associated document contextual models,
assembly models and XML schema for use within European style markets.

This International standard is based on the European style market contextual model
(IEC 62325-351)).The scheduling business process covered by this International Standard is
described in Clause 5.

The relevant aggregate core components (ACCs) defined in JEC 62325-351 have been
contextualised into aggregated business information entities (ABIEs) to satisfy the
requirements of these business processes.

The contextualised ABIEs have been assembled into the relevant document contextual
models.

Related assembly models and XML schema for the exchange of transmission capacity
allocation information between market participants are automatically generated from the
assembled document contextual models.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 62325-351, Framework for energy market communications — Part 351: CIM European
market model exchange profile

IEC 62325-450:2013, Framework for energy market communications — Part 450: Profile and
context modeling rules

IEC 62325-451-1, Framework for energy market communications - Part 451-1:
Acknowledgement business process and contextual model for CIM European market

IEC 62325-451-9, Framework for energy market communications — Part 451-2: Scheduling
business process and contextual model for CIM European market

IEC 62361-100, Power systems management and associated information exchange -
Interoperability in the long term — Part 100: Naming and design rules for CIM profiles to XML
schema mapping

1 Under consideration. Documents
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3 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 61970-2 apply, as well as
the following.

NOTE Refer to International Electrotechnical Vocabulary, IEC 60050, for general glossary definitions.

3.1

already allocated capacity

AAC

total amount of allocated transmission capacity rights, whether they are capacity or exchange
programmes depending on the allocation method

3.2

aggregate business information entity

ABIE

aggregate business information entity is a re-use of an aggregate core component (ACC) in a
specified business

[SOURCE: ISO/TS 15000-5:2005, Clause 9, modified — modification of the definition]

3.3

aggregate core component

ACC

collection of related pieces of business information that together convey a distinct business
meaning, independent of any specific business context

Note 1 to entry: Expressed in modelling terms, this is the representation of an object class, independent of any
specific business context.

[SOURCE: ISO/TS 15000-5:2005, Clause 9, modified — modification of the definition]

3.4

application program interface

API

set of public functions provided by an executable application component for use by other
executable application components

3.5

assembly model

assembly model is a model that prepares information in a business context for assembly into
electronic documents for data interchange

3.6

available transmission capacity

ATC

part of NTC that remains available, after each phase of the allocation procedure, for further
commercial activity

Note 1 to entry: ATC is given by the following equation: ATC = NTC — AAC.

3.7

based on

IsBasedOn

use of an artefact that has been restricted according to the requirements of a specific
business context

[SOURCE: JEC 62325-450:2013, 3.4]
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3.8

bid

request for a given capacity at a given price made by a capacity trader and corresponding to a
single time series within a bid document

3.9

business context

formal description of a specific business circumstance as identified by the values of a set of
context categories, allowing different business circumstances to be uniquely distinguished

[SOURCE: UN/Cefact, Unified Context MethodologyTechnical Specification]

3.10

explicit auctioning

congestion management method in which only the energy transmission capacity rights are
auctioned

3.1

European style market profile

ESMP

the European style market profile, the object of this International Standard

3.12

implicit auctioning

congestion management method in which the transmission capacity is included implicitly in
the trading of energy in the market

3.13

information model

representation of concepts, relationships, constraints, rules, and operations to specify data
semantics for a chosen domain of discourse

Note 1 to entry: It can provide shareable, stable, and organized structure of information requirements for the
domain context.

[SOURCE: |[EC 62325-450:2013, 3.6]

3.14

market management system

MMS

computer system comprised of a software platform providing basic support services and a set
of applications providing the functionality needed for the effective management of the
electricity market

Note 1 to entry: These software systems in an electricity market may include support for capacity allocation,
scheduling energy, ancillary or other services, real-time operations and settlements.

3.15

message business information entity

MBIE

aggregation of a set of ABIEs that respects a define set of assembly rules

3.16

net transfer capacity

NTC

maximum exchange between two areas compatible with security standards applicable in both
areas and taking into account the technical uncertainties on future network conditions

Note 1 to entry: NTC = TTC — TRM. Documents
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3.17
nomination
firm declaration of the transmission capacity rights to be used

3.18
profile
basic outline of all the information that is required to satisfy a specific environment

[SOURCE: |EC 62325-450:2013, 3.7]

3.19

transmission capacity rights

rights of usage of a certain amount of transmission capacity in a potentially congested border
between market areas

3.20

transmission reliability margin

TRM

security margin that copes with uncertainties on the computed TTC values arising from either
unintended deviations of physical flows during operation due to the physical functioning of
load-frequency regulation, or emergency exchanges between system operators to cope with
unexpected unbalanced situation in real time

3.21

total transfer capacity

TTC

maximum exchange program between two areas compatible with operational security
standards applicable at each system if future network conditions, generation and load
patterns were perfectly known in advance

4 Document contextual model and message assembly model basic concepts

4.1 Overview

IEC 62325-45( defines a set of CIM profiles that follows a layered modelling framework as
outlined in Figure 1 going from the common information model (CIM), to different regional
contextual models and their subsequent contextualized documents for information exchange;
the final step being the message specifications for information interchange.

The regional contextual models are the basic core components that are necessary to build
electronic documents for information interchange. This is defined in the European style
market contextual model (JEC 62325-351). These core components are also termed
aggregate core components (ACCs).

A document contextual model is based upon a specific business requirements specification
and is constructed from the contextualisation of the ACCs that can be found in the European
style market contextual model. The contextualised ACCs at this stage are terms aggregate
business information entities (ABIEs) These ABIEs are the constructs that are assembled
together into a specific electronic document to satisfy the information requirements outlined in
the business requirements specification. The transformation from an ACC to an ABIE shall
respect the rules defined in JEC 62325-45(.
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Figure 1 — IEC 623235-450 modelling framework

Once a document contextual model has been built that satisfactorily meets the business
requirements, a message assembly model can be automatically generated from it. The
automatic generation respects the rules defined in JEC 62325-45(.

XML schema then may be automatically generated from the message assembly model. If
necessary specific mapping can take place at this stage to transform the CIM class and
attribute names into more market legacy names.
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4.2 European style market package (ESMP) structure

The main package structure described in the European style market profile is provided in
Figure 2.

pkg ESMPProfile_Dependency /

Standard::301 ‘j

301 -CIM Information Model

IEC61970 1EC62325 IEC61968

ffrom FCS 7CIM) tfrom TC5 7CIMY) (from TC57CIM)
A

|
«lsBasedOn»

|
Standard::351 ‘_J |

1 -European Style Market Profile

ESMPClasses I ESMPDataTypes I ESMPEnumerat ions |

(from IFC62325-351) tfrom iFC62325-351) from IEC62325-351)

N

|
«IsBasédOn»

I
Document Cont ext ual Models For Business Processes

Standard::451-1 A5
IEC62325-451-1 LJ IEC62325—45]—_|2 Standard:451-2 ‘_;]

Standard:451-x |j

' + DocumentVersion ' + DocumentV ersion
[_] + Business Process [_] + Business Process
j + Acknowledgement Document j + Schedule Document

j + Anomaly Report Document
j + Confirmation Report Document

tfrom FurepeanStyleMarka Profile)
(from furopeansSty leMarkeftProfile)

IEC62325-451-3 ] Standard::451-3 |_j]

+ DocumentVersion
[_] + Business Process
j + Bid Document

+ Capacity Auction Specification Document
% + Capacity Document Othe r
[ + Allocation Result Document Conte xtual
[_] + Total Allocation Result Document Models
j + Implicit Auction Result Document
] + Publication Document
j + Rights Document

(from FuropeanStyleMarke Profile)

IEC 2135/14

Figure 2 — Overview of European style market profile dependency

For each business process, a business process package is described in an IEC 62325-451-x
(x from 1 to n) standard. A business process package contains:

e The document contextual model (ABIE) and the automatically generated message
assembly model (MBIE) for each electronic document required to enable the coD%eéiiTrHents
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the business process. Each document is a sub contextual model derived by restriction
from the European style market profile.

e The XML schema of the business document that is automatically generated from the
message assembly model.

The European style market profile (ESMP), as defined in the JEC 62325-351, provides the
core components permitted for use in an IEC 62325-451-x standard as all ABIEs must be
“based on” the |EC 62325-351 core components:

o ESMPClasses: Defining all the semi-contextual classes of the European style market
profile derived by restriction from the CIM model.

e ESMPDataTypes: Defining all the core datatypes used within the ESMP classes.

All the core components that are used in every electronic document structure have been
harmonized and centralized in the European style market profile. These core components are
consequently the basic building blocks from which all electronic document ABIEs are derived.

4.3 From the European style market profile to the document contextual model

The document contextual model for a given business process is constructed by an information
analyst who identifies all the information requirements necessary to satisfy the business
process.

Once the information requirements have been identified the information analyst identifies the
related ACCs that are available in the European style market profile and contextualises them
to meet the information requirements. This contextualisation step creates a set of aggregate
business information entities (ABIEs).

In a final step the information analyst assembles together into a specific document contextual
model package the ABIEs to form a document model satisfying the business requirements.

4.4 From the document contextual model to the message assembly model

Once the document contextual model has been finalised, the message assembly model may
be automatically generated.

All document contextual models share the same core components and core datatypes. These
are defined in the European style market profile (IEC 62325-351|) and are contextualised and
refined in all document contextual models (IEC 62325-451-x series) respecting the rules as

described in IEC 62325-45{].

4.5 From the assembly model to the XML schema

The final modelling step applies a standardized set of criteria in order to generate a uniform
XML schema from the assembly model. This transformation process respects the rules
defined in [EC 62361-100.

5 The transmission capacity allocation business process

5.1 Overall business context

The business processes described in this standard are related to the transmission capacity
auctions and to the market of transmission capacity rights.

No assumption is made on the way the auction are carried out as well as on the allocation
mode or the payment terms.

The auctions can be carried out for products such as: Documents
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multi-year,
annual,
monthly,
weekly,
daily
intraday.

The allocation mode can be one of the following:

order by price with pro rata,
first come first served,
pro rata,

etc.

And the payment terms may vary from:

pay as bid,
pay as cleared,
no payment terms,

etc.

There are two different types of transmission capacity auctioning, explicit or implicit auctions.
These are outlined in the use case in Figure 3.

The use case “Establish offered capacity” is common to both explicit and implicit auctions and
relates to the identification and publication of the offered capacity that can be allocated. The
available transmission capacity has initially to be agreed between the system operators. Once
the offered capacity is agreed, it is published with the relevant information that defines the
auction, i.e. the transmission capacity auction specification.

The use case “Participate in Explicit auctions” implies the following steps:

The first step covers the bidding and allocation activity itself. A sub use case of the
bidding and allocation activity may be the eventual secondary trade and negotiation of
allocated capacity rights between capacity traders or capacity traders and interconnection
trade responsible parties. The principle actors are the capacity trader and the transmission
capacity allocator.

The second step concerns nomination, the activity of declaring the long term, daily and
intraday capacity rights to be used. This involves the interconnection trade responsible,
the nomination validator and the system operator. The nomination validator ensures that
all nominations presented are coherent. To carry out this nomination process, the
electronic documents defined in |JEC 62325-451-2 are to be used.

The third and final step concerns the validation and final confirmation of all nominations.
This step includes cross border matching. The principle actors are the nomination
validator and the system operators.

The use case “Participate in Implicit auctions” implies the publication of cross border
exchange values with or without prices.
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Documents

Document Sharing Hub


https://doi.org/10.3403/30277854
https://doi.org/10.3403/30277850U
http://www.avadocuments.com/doc/bs-en-62325-451-3-2014-a1-2017
http://www.avadocuments.com/doc/bs-en-62325-451-3-2014-a1-2017

IEC 62325-451-3:2014 © IEC 2014 - 25—

uc Transmission capacity allocation process/

stablish offered
capacity

ansmission

Capa.aty pacnt(yma,;}ocator
coo r(/'}b%lto r Actors)
Actors)

Participate in
explicit auction

System operator Capacity trader

(from (from
Actors) Actors)

Market operator

(from
Actors)

Participate in
implicit auction

Market information

aggfﬁe‘%tor

Actors)

IEC 2136/14

Figure 3 — Use case of the transmission capacity allocation process

5.2 Establish offered capacity process

The process necessary to constitute an auction specification is initiated by the system
operators who provide the capacity coordinator with all the information necessary for the
establishment of the offered capacity.

This capacity may be increased with additional capacity rights submitted by the capacity
traders for resale, for the period being addressed such as resale of annual capacity rights to a
monthly auction, etc.

This capacity may be also increased with additional capacity rights not used for nomination,
i.e. the annual, monthly, weekly capacity rights that have not been used for the daily
nomination, and thus that are released (either as “use it or lose it” or “use it or get paid for it”
or “use it or sale it”, etc.) to the daily auction.

The capacity coordinator then determines the initial offered capacity with the information
received.

The offered capacity is then sent to the transmission capacity allocator to enable the
establishment of the auction specification for the period in question.

Finally, the auction specification is published. A first version of the
AuctionSpecification_MarketDocument may be publish with only the identification of the
auction and the planned date of the auction. Then a new version of document shall be issued
with all the relevant information. It is to be noted that this document may be updatﬂaments

the market participant that the auction is cancelled.
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This process is described in Figure 4; the documents exchanged within this process are
indicated.

The establishment of the offered capacity is common to both explicit and implicit auction
process.

sd Establish offered capacity/

x x X x X x

Capacity trader Nomination validator Capacity coordinator System operator Transmission capacity Market information
I ! allocator aggregator
|

|

|

| | |

| Agree on NTC / ATC|capacity

: (Capacity _MarketDdcument)
|

|

|

|

Already allocated capacity |
(Capacity_MarketDocumentID

|
Capacity for resale L:-I\IJTC / ATC capacity and fi T schedules |
(Rlghts_MarketDocumeht) (Capacity_MarketDocument)
| |
Compute releaséd capacity - UIOSI (use it dr sell it), UIOLI (use it or lose it), etc.
|

Total capacity for resqlle

|
|
|
(Rights_MarketDocument) |
|
|
|
|

L I Calculate 01’feredI capacity()

|Agreed offered capacity/|T'

|
|
|
h
|
|
|
|
|
|
|
|
|
|
|
|
|
(Capacity _MarketDocumert) |

i Prepare the auctio;
L specification()

|

T

|
| |
| |
| |
| |
| !
1 I
| |
| |
| |
| |
| |

Publish auction specifidafion
(CapacityAuctionSpecification_MarketDocument)
! I I
(fromActors) (fromActors) (from Actors) (fromActors) (fromActors) (from Actors)

IEC 2137/14

Figure 4 — Establish offered capacity overview

5.3 Explicit auction process
5.3.1 Overview of explicit auction process

The explicit auction process is composed of a number of steps described in the following
paragraphs:

e Figure 5 describes the submission of bids, the allocation process of capacity rights and
the publication of allocated capacity rights.

e Figure 6 describes the resale of capacity rights and the capacity curtailment process for
security reason.

e Figure 7 describes the nomination of capacity rights.
5.3.2 Bid and allocate capacity

The capacity traders submit bids for the transmission rights on a border to the transmission
capacity allocator during the bidding period.

During a predefined validation window the transmission capacity allocator will verify the
correctness of all bids for the auction in question. Documents
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After the bidding phase, the bids in question are allocated transmission rights by the
transmission capacity allocator in compliance with the published auction rules.

5.3.3 Publish auction results

In the final step of the capacity allocation process the transmission capacity allocator
publishes the auction results which include the auction outcome of all bids and resales.

Involved system operators are informed of the allocated and resold capacity being the
outcome of the auction.

Each capacity trader is informed of the outcome of its bid(s) and resales after the bidding
period in compliance with auction rules.

The results may be re-transmitted to market information aggregators for general publication.

sd Auction capacity/

Capacity trader Transmission capacity System operator Market information Nomination validator
I allocator | aggregator
| . . | | |
| Bid for capacity rights | | |
| (Bid_MarketDocument) | | |
. | | |

|'I'I | | |

| | | |
I I | I

Provide pllocation results I Allocate capacity ()| | |

(AllocatibnResult_MarketDocument) | [ | | |
| | | |

L;'I Provide all allocation result | :
| (TotalAllocationResult_MarketDocument) : |
[ - | [
| | | |
| Publish auction results (Publication_MarketDocument: | |
| T |
| | |
| Provide the capatity rights allocated | !
! (Rights_Mar ketDPcument) I /LIJ
| - I
| | | |
| L | |
: L] Provide AAC (Capacityfl\&l':élrketDocument) | :
: | : | :
(from Actors) (from Actors) (from Actors) (from Actors) (from Actors)

IEC 2138/14

Figure 5 — Auction capacity

5.3.4 Trade and negotiate allocated capacity

In this process capacity traders trade transmission capacity rights between themselves and at
the end of the trade inform the transmission capacity allocator of the rights transfer.

This is an “Over The Counter (OTC)” market, i.e. there are no specific rules for the trade, only
the rules agreed between the parties involved in the trade. This market is also called
“secondary market”.

The transmission capacity allocator approves the transfer through the transmission of a
Rights_MarketDocument containing the approved transmission rights that have been
transferred between both parties. This is sent to both the transferor and the transferee
parties.

Documents

Document Sharing Hub

Full document details: BS EN 62325-451-3:2014+A1:2017


https://doi.org/10.3403/30277854
http://www.avadocuments.com/doc/bs-en-62325-451-3-2014-a1-2017
http://www.avadocuments.com/doc/bs-en-62325-451-3-2014-a1-2017

- 28— |IEC 62325-451-3:2014 © IEC 2014

5.3.5 Capacity rights resale

The capacity trader may, dependent on local rules, release his transmission capacity rights
that he has previously acquired prior to an auction. If the capacity is released to the
transmission capacity allocator sufficiently in advance the trader can benefit from its resale in
the coming auction.

In a “use it or sell it” (UIOSI) model the capacity trader benefits from the resale of the capacity
rights in a subsequent auction for the part of the capacity rights that was not nominated
beforehand.

In a “use it or lose it” model (UIOLI) capacity not nominated is generally lost by the capacity
trader.

5.3.6 Possibility of curtailment of allocated capacity

If, in order to ensure network security, the system operator found it necessary to curtail the
transmission capacity rights from a previous auction, the system operator informs the
corresponding transmission capacity allocator of the curtailment that will have to be imposed.
The transmission capacity allocator informs the capacity traders of the new curtailed
transmission capacity rights.

sd Transfer and curtail process/

X X X X

Capacity trader Transmission capacity System operator Capacity coordinator
! allocator |
|

| Transfer capacity rights |

| (Rights_MarketDocument) !

Approve transfer
(Rights_MarketDocument)

I

I

I

I

I

I

I

I

I

|

|
L]
(qla

I

I

I

I

I

I

|
|
I .
O Curtailment event
| (Capacity _MarketDocument)
' [
' |
|
| ! Curtailment of capacity pacity_MarketDocument)
: Curtailment L
| (Rights_MarketDocument) |
L1 I
| T |
| | |
(from Actors) (from Actors) (from Actors) (fromActors)

IEC 2139/14

Figure 6 — Transfer and curtailment

5.3.7 Designate interconnection trade responsible for nomination

The capacity trader informs the transmission capacity allocator of the interconnection trade
responsible that will carry out the nomination of transmission capacity rights on his behalf.

The designation of the interconnection trade responsible that will nominate the capacity rights
is transmitted to the transmission capacity allocation with a Rights_MarketDocument.
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5.3.8 Nominate use of border capacity

The nomination validator receives the final allocations (capacity rights) from the transmission
capacity allocator, which identifies the interconnection trade responsible parties authorised to
nominate the capacity, and sends the authorised nomination capacity to the interconnection
trade responsibles in question.

5.3.9 Validate nominations

The validation process for nominations may take place on one side or both sides of the
border.

The nomination validator must check that the nominations from the interconnection trade
responsible parties do not exceed the amount of capacity that the transmission capacity
allocator has communicated. In the case that the nominations exceeded the amount of the
capacity rights the nomination validator applies local market rules.
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Figure 7 — Nomination of capacity rights

5.4 Implicit auction process
5.4.1 Overview implicit auction process

The implicit auction is characterized by the fact that the trade responsible party bought both
energy and transmission capacity at the same time.

Thus the distinction between the role of capacity trader and interconnection trade responsible
is not necessary for this business process.
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The rules covering the auction mechanism determine the market energy price for the market
balance area after applying technical constraints from the system operator.

Figure 8 provides an overview of the implicit auction process and the list of exchanged
documents.

5.4.2 Submit bids and offers to local exchange

The trade responsible parties submit to their market operator their offer (sell or buy) of
energy. The document to carry out this exchange is not further elaborated in this document.

5.4.3 Implicit auction

The market operator defines, based on agreed market rules, the “market equilibrium point”,
i.e. the cross border flows, the energy prices and the trades that are matched.

5.4.4 Publish exchange results

The market operator provides to the involved system operators the result of the matching
using the ImplicitAuctionResult_MarketDocument.

The system operators verify the consistency of the results with the constraints provided when
defining the offered capacity.

The result are then provided to the market information aggregator using the
Publication_MarketDocument.

5.4.5 Publish trade results

The market operator provides to each market participant the results of the market. The
document to carry out this exchange is not further elaborated in this document.
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Figure 8 — Implicit auction overview

5.5 Business rules for the transmission capacity allocation process

5.5.1 General rules

The generic rules defined in |JEC 62325-351 apply to all the documents described in this part.
In particular, |JEC 62325-351 describes the concept of curve type that is to be used to define
the pattern of an auction.

For each electronic data interchange defined in this document, an application
acknowledgement is required as defined in |EC 62325-451-1|, except for the document sent to
the capacity trader or the interconnection trade responsible as
receiver_MarketParticipant.marketRole.type.

When a document is received, it shall be checked at the application level to ensure that there
are no faults in it that could prevent its _normal processing. After this check, an
acknowledgement document, as defined in |EC 62325-451-1, shall be generated either
accepting in its entirety the document in question or rejecting it.

In the case of explicit auction, nomination of capacity rights shall be made using the schedule
document as described in |JEC 62325-451-2.

5.5.2 Rules governing the Bid_MarketDocument
The following rules apply to the Bid_MarketDocument:

e A bid document contains a set of bids (a bid is represented by a time series).

e There may be several bids submitted by the sender for the same bid period i
party (capacity trader). *D?)i‘.’ﬂi*ﬁents
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