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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS -
Part 351: CIM European market model exchange profile

FOREWORD

all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in the electri
this end and in addition to other activities, IEC publishes International Standa
Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)”). Their preparation is entrusted to technical committees; an
in the subject dealt wrth may partrcrpate in this preparatory work

with the International Organization for Standardization (ISO) i
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattegs
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recomm i international use and are accepted by IEC National
Committees in that sense. While all reasohab € e that the technical content of IEC
Publications is accurate, IEC cannot be held respansible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Nationa \mittees undertake to apply IEC Publications
transparently to the maximum extent possible heir~national >and regional publications. Any divergence
between any IEC Publication and the correspondin ationakorxegional publication shall be clearly indicated in
the latter.

5) IEC itself does not provi

6) All users should

7) No liability shall atta i i employees, servants or agents including individual experts and
members of its technical comami & National Committees for any personal injury, property damage or
other damage of{an a whether direct or indirect, or for costs (including legal fees) and
expenses arising ‘out ‘of icatien] use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention~ ormative references cited in this publication. Use of the referenced publications is
indispenhsable 3 i i icati

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

International Standard IEC 62325-351 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
57/1373/FDIS 57/1389/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.

A list of all the parts in the IEC 62325 series, published under the general title Framework for
energy market communications, can be found on the IEC website. Documents
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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

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

that it contains colours which are considered to be us
understanding of its contents. Users should therefore print thi
colour printer. {\

O
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INTRODUCTION

This International Standard is part of the IEC 62325 series 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), i.e. IEC 62325-301, IEC 61970-30
standards, specifies the basis for the semantics for message exchange

Transmission System
K of Transmission System
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FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS -

Part 351: CIM European market model exchange profile

1 Scope

This part of IEC 62325 is applicable to European style electricity markets.

This part of IEC 62325 specifies a UML package which provides a view of the

Due to the size of the complete CIM, the object classes cohtained inth are grouped into
a number of logical packages, each of which represents~a tce A\ pa e overall power
system being modelled. Collections of these essed as separate
International Standards.

From the CIM packages, regional con cover the market information
interchange requirements for a given 3 context. A region may be a
continent where common electricity ma or the exchange of information

(Europe, North America, Asia, etc.). It{ma cific country or an organization that

2 Normative refere
The following do@e /are normatively referenced in this document and
are indispensable Yo . dated references, only the edition cited applies. For
edition of the referenced document (including any

IEC 62361-1001, 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

3 Terms and definitions

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

3.1

aggregate business information entity

ABIE

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

1 To be published. Documents
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3.2

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]

3.3

application program interface

API

set of public functions provided by an executable application compg
executable application components

se by other

[SOURCE: IEC 61970-2:2004, 3.4]

34

based on
IsBasedOn
use of an artefact that has been restricted a
business context

requitements of a specific

[SOURCE IEC 62325-450:2013, 3.4]

3.5
business context

Note 1 to e :
domain context.

3.7
internal European market

IEM

market of any commodity, service, etc. within the European Community

Note 1 to entry: In particular, European Directives and Regulation are defining the energy IEM.

3.8

market management system

MMS

computer system comprised of a software platform providing basic support services and a set
of applications that provide 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.
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3.9
profile
basic outline of all the information that is required to satisfy a specific environment

4 European style market concepts

4.1 From the CIM information model to the European style market profile
4.1.1 General

The European style market profile is a regional contextual model as defined in
IEC 62325-450. IEC 62325-450 provides the contextual derivation rules to be applied from the
abstract CIM core concepts to generate the regional contextual model.

The common information model (CIM) is an abstract model. A ClI i implementation
does not need to include all classes, attributes, or associations in
are defined to specify which elements shall be included, i
particular use of the CIM, as well as which elements are optj

As stated in IEC 62325-450 and outlined in Figure 1 M profiles follows a
layered modelling framework from the CIM informati C o the specification of
messages based on CIM concepts through the definjtion of\different regional contextual
models and their subsequent contextualized do ( @rm

CIMm
Information mod{
Profiling
derivation.....[)....

ML
: : 1 - :
; egiona textual™]. . I Rules defined in IEC 62325-450
<> muadel |
) AC I * Contextual model Based on :
; X

parent model with possible

otument contestual Based onl restrictions
: motlel & I . Noadditions possible to the
\ IE __.-". | parent model

Message assembly
model SassssssmmEmEmEEn ......) Messageconceptual

|
|
|
MBIE } model
|
|
|

¥
Message
implementation  feeserearrnnnnna.
syntactic model

IEC 2202/13

Figure 1 — IEC 62325-450 modelling framework

From the CIM which provides the overall semantic model for the electricity industry, regional
contextual models are built to cover the electricity market information interchange
requirements for a given region, i.e. the business context, in compliance with IEC 62325-450
rules.
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The European style market profile (ESMP) is a regional contextual model based on the CIM
artefacts where some particular artefacts are refined respecting a set of defined rules to cater
for specific European style market requirements. These artefacts are based on the CIM
artefacts on which they are built.

The European style market profile is the cornerstone to derive contextualized documents
catering for specific information interchange functional requirements. These document
contextual models are defined in other standards of the IEC 62325 series; and a dedicated
IEC 62325-451-x2 (x going from 1 to n) per main business process describes the related
information interchange requirements. Additional constraints are thus introduced on the
European style market profile on which they are built.

The final modelling step applies standardized message assembly rules i

information structure for information interchange. All syntactic specifi documents
are built from the message assembly models. This last level is covered\by | -100
4.1.2

Within Europe a target has been defined for the impl t e energy internal
European market (IEM) and in particular the electricity market. tion of business
processes has been carried out in particular for nge’ between market
participants such as transmission system operators on system operators
(DSO), balance responsible parties, etc. These-buysiness esses”address a number of
energy market activities such as coestlo eduling, reserve resource
management, explicit auction for transmi ity, s , reconciliation, etc.

The European style mg vel of contextual model that covers generically
all the required informatior 3 e different exchanged messages gathered by the
defined business

erefore the smallest sub-set of the CIM information
model, derived b ich all the exchanges of information are derived for all

the European

Each UML artefact can be potentially restricted in order to refine and define the business
requirements applied to the current European style market profile.

The example in Figure 2 illustrates how the CIM information model is restricted into a profile
for the European style market.

a) Classes: it is possible to restrict each class of the CIM by selecting a subset of its attribute
list since all CIM attributes are optional (i.e. their multiplicity is 0..1). For example, the CIM
MarketDocument class is restricted into the profile class with only two attributes, mRID
and type.

b) Attributes: it is possible to restrict each attribute in the profile by applying restrictions to its
related datatypes (see Datatypes below) and its multiplicity. The new multiplicity shall be
included in the multiplicity from the parent BasedOn class. For example, in the European
style market profile, the attribute mRID from MarketParticipant is mandatory (i.e.
multiplicity = 1..1) while in the parent BasedOn class from the CIM, the attribute is optional
(i.e. multiplicity = 0..1).

2 To be published. Documents
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c) Relationships: it is possible to restrict each relationship between CIM Classes at the
profile level. The kinds of restriction uniquely concern the multiplicity and qualification of

the end role.

d) Datatypes: it is possible to restrict the CIM Datatypes by defining facets on the value
space of the datatype. For example, the CIM attribute type of MarketDocument is a CIM
String while in the profile it is restricted by an enumeration (i.e. MessageTypelList) to
indicate the list of valid types for a MarketDocument.

class ESMPProfiIeExampIe/

CIM Information Model

Document

MarketManagement::MarketDocument

:Document

type :String [0..1]

createdDateTime :DateTime [0..1]
lastModifiedDateTime :DateTime [0..1]
revisionNumber :String [0..1]
electronicAddress :ElectronicAddress [0..1]
subject :String [0..1]

+MarketDocument

Organisation

MarketCommon::Mar/(/etP\aP\icipant

title :String [0..1]
docStatus :Status [0..1]
status :Status [0..1]
:/dentifiedObject

+ aliasName :String [0..1]
+ mRID :String [0..1]

+ name :String [0..1]

A N\

o+

0..* 0..*
+MarketParticipant

:Organisation

+

+

phone2 ;

oy

«IsBaskdOn»
«IsBagedOn» |
N ]
! European Ma Wile !
ﬁMarketDOCuWO.. |
«ACC» «ACC»

ESMPCIasses::MarketP\ocu ent

MarketParticipant

ESMPClasses::
MarketParticipant

N\

«CIMDatatype
ESMPDataTy N D_Strin

- e Kine

for attribute value of ID_String}

+ mRID :ID_String [0.1] K~ (\
+ type :Mess@:{_ ring [O.. w

«Restriction»
{Facet maxLength=16
for attribute value of PartylD_String}

0-*| + mRID :PartylD_String

«CIMDatatype»
ESMPDataTypes::PartylD_String

+ value :String

ESMPEnumerations::MessageTypeList

«enumeration»

«CIMDatatype»
ESMPDataTypes::MessageKind_String

+ value :MessageTypelList

Balance responsible schedule
Allocated capacity schedule
Balance area schedule

System Operator area schedule
Final confirmation report
Finalised schedule

Aggregated energy data report
Imbalance report
Interconnection Capacity

IEC 2203/13

Figure 2 — Example of restrictions applied to CIM for a profile

NOTE
examples.

Full document details: IEC 62325-3512013

in the examples, the list of attributes and enumerated literals are not complete. They are just given as
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Figure 3 shows the main package structure of this profile that is composed of:

ESMPClasses: Defining all the contextual classes of the European style market profile
(ESMP) derived by restriction from the CIM information model.

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

ESMPEnumerations: Defining the name of all the allowed enumerations for the value
space of some of the ESMP datatypes.

pkg ESMPProfile_Dependency /

Standard::301 |_:]

/AN

301 - CIM Information Model A
IEC61970 IEC62325 |Ecs19/a'\ | @
| ] N
tfrom TCS7CIM) throm Tcsmw /\ﬁ:(o,},\fgkm)

Standard::351 |j

«Is Basedon» &\X

- European Style

arket

ESMPClasses |

ES\MQDSQ Types& |

ESMP‘EI{urr*Mtions |

tfrom IRC62325-351)

N

(fr%ﬂj’};%@ {fromIEC62325-351)
N
N,

«lgBasedOn»
I

Stanclar d::4M \b |‘

\/}\ Wual Models For Business Processes

WS]]‘_]

IEC62325-451-2

Standard::451-2 U

+ DocumentVersion

j + Business Process

[_] + schedule Docurment

j + Anomaly Report Docurrent

j + Confirmation Repor t Document

{fr om Fux; opean Sty leMar ket Profile)

IEC62325-451-3 |

{fr om Fur opeanstyleMar ket Profilel

standard::451-3 |_:]

+ DocumentVersion
j + Business Process
j + Bid Docurment

j + Capacity Document

j + Allocation Result Document

[_] + Total Allocation Result Docurent
j + Inplicit Auction Result Document
j -+ Publication Document

j + Rights Document

j + Capacity Auction Specification Docurrent

{fr om furopeanStvieMar ket Profile)

.. Other
Contextual
Models

IEC 2204/13

Figure 3 — Overview of European style market profile dependency

Full document details: IEC 62325-3512013
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The European style market is use case oriented and is based on business processes along
with their document exchanges. Each document is a sub contextual model derived by
restriction from the European style market profile.

All the core datatypes used in every document are merged, harmonized and centralized in the
European style market profile. Therefore each exchanged document is indicating the reuse of
core datatypes that have been defined only once in the European style market profile.

4.3 The European electricity market concepts

Europe has promoted the development of an energy IEM. This energy IEM, which has been
progressively implemented since 1999, aims to deliver a real choice to all consumers in order
to achieve efficiency gains, competitive prices and higher standards /of service, and to
contribute to security of supply and sustainability.

The development of the energy IEM was based on the “historical”
system operator (TSO). Thus, the concept of a zonal model appe

e Each TSO has developed its transmission network in or
its area.

e The development of interconnections was mainly
reasons.

In a zonal model, transactions are

e Some countries hav
could have a

into bidding

e Market coupling: ries have grouped their market areas into a single area, but
keepj per area. It is only when congestion appears that the market
area dding areas with different prices.

ithin a bidding area is mainly managed by the system operator (SO)
through redispatching. Congestion between bidding areas is managed by the system operator
(s) and/or the market operator (s) and/or the power exchange (s) either through transmission
capacity auctions or through market coupling or market splitting.

In particular, all network studies or assessment of network security are carried out by the
transmission system operators. Dedicated processes are defined between the transmission
system operators in order to ensure a proper and transparent operation of the market. These
processes are not intended to be described within this standard as they are related to a
specific profile, i.e. IEC 61970-452, and the associated IEC 61970-552-4. It should be
underlined that the results of these studies and assessment are taken into account as
“external” constraints by the electricity market.

The energy prices are usually based on the transaction prices between the market
participants in a market area or bidding area and are based on the transmission constraints
between the bidding areas where market splitting or market coupling is implemented. The role
of the market operator is generally carried out by a power exchange (PX).
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The European electricity market is based on the concept of regulated third party access
(rTPA). In order to permit effective competition the transmission system operators have to
allow any electricity supplier non-discriminatory access to the transmission network to supply
customers. The conditions of access to the transmission network are regulated by the national
regulatory authority. In particular, the energy price on the wholesale market is independent of
the price for grid access. The energy price is dependent upon the contract signed by the
parties. The grid access price is regulated and is not depending upon a km-stamp, i.e. the
price paid by a party connected to the grid is mainly based on the type of end-user (consumer
or producer), but not on the location (electrical path) within the bidding area or market area.

The business concepts, zonal model (single “hub” price) and regulated third party access on
which the European style market is based, are thus very different from the nodal model. In the
nodal model, a locational marginal price has to be defined for each ele node used by
the security constrained economic dispatch function.

e Detailed network modelling, and in particular data fo
dispatch. In Europe, this process is carried o
activation of the least expensive bids for a resery,

bilateral trades betwee
market parti
clients will consu 3

acknowledgme
market pro

ation process (ESP): This process describes how to exchange
ary to settle the electricity market, i.e. the comparison of the
the actual meters.

e The transmission capacity allocation and nomination process (ECAN): This process
describes the eXplicit and implicit auctions of capacity for cross border trades. The
secondary market of capacity rights is also described, i.e. once a capacity trader has
acquired capacity in an auction, it could be resold in a bilateral transaction or on another
auction.

e The reserve resource planning process (ERRP): This describes how the resources are
planned scheduled and especially how the system operator can activate the tertiary
reserve for balancing purpose.

e The ERRP cross border redispatch process: This describes the process of redispatching
between TSOs when a congestion constraint occurs.

These existing processes as well as new processes as they become available are the object
of the IEC 62325-451-x standards.

4.4 Business process modelling
The European Union is making significant progress towards a level playing fielnmments

transparent non-discriminatory access to the energy markets across Eurcpe irre
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national and regional boundaries. Unbundling of previously integrated national or regional
energy utilities and third party access to transmission networks are key themes of EU
Directive 1228/2003. Since the issue of this Directive several policy papers and further
Directives have been issued that strengthen the principles upon which the internal energy
market is being built; a market where energy is traded as a commodity and grids are managed
along market oriented lines.

To operate an electricity market, large volumes of operational and commercial data are to be
exchanged between the different market participants. The main target of this harmonization
work is to standardise the way the information is exchanged between market participants for a
dedicated business process.

In the IEC 62325-451-x standards, the business processes are described ) “Use Cases”

and “Activity diagrams”.

gate closure time. The schedules contain a set of {i
traded between the party in question and other i

The scheduling syste
markets being pe

e At one end of the

scheduling
market are

e On the ¥ en spectrum, the scheduling system process, in matching
interpational energy exchanges between the hierarchical levels of the ENTSO-E regional

ahead through to intraday periods.

4.5 Business rules for the European style market profile
4.5.1 General

Within the European style market profile, the following generic business rules are applied to
each electronic document. Additional business rules depending on specific processes may
also be applied and are described in the IEC 62325-451-x series of standards.

4.5.2 Identification of an ESMP electronic document

Within the European style market profile, electronic documents are generally identified by
three characteristics:

e The identification of the electronic document.
e The version of the electronic document. Documents
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e The identification of the emitter of the electronic document.
The following business rules are to be applied:

e Each MarketDocument shall be identified by the sender in a unique manner.

e For a MarketDocument, the revisionNumber (version) value shall be a positive integer and
leading zeros shall be suppressed.

e For the first version of a MarketDocument, the revisionNumber value shall be equal to 1. If
the MarketDocument identification is sufficient to identify a specific instance of another
MarketDocument, a revisionNumber is not required.

e For the succeeding versions of a MarketDocument, the revisionNumber value shall be
superior to the previous revisionNumber.

4.5.3 Time

The following business rules are to be applied:

e All the dates and times within the MarketDocument shal

e For all time intervals, the start date and time i
whereas the end date and time is excluded fro
and time, end date and time].

4.5.4 Coding scheme identificatio

the coding sc
of an attribu

4.5.5 Direction o

: or “export”, but within an electronic data interchange these
concepts~can i i.e. the “import” value for one trader is the “export” value for the
e language, there is frequently confusion between the origin or

destination of a flow and its direction.

A single set of rules has been defined for all the involved business processes in order to
avoid misinterpretation, i.e. from schedules within an area and between areas all the way
down to settlement.

The following business rules are to be used within the European style market profile:

e Generation, as source of energy, puts the energy into an area.
e Consumption takes the energy out of an area.

e In the case of trades between parties within an area the “out_Domain” will always be the
same as the “in_Domain”. The direction of the energy flow therefore can be determined as
going from the “out_MarketParticipant” (seller) to the “in_MarketParticipant” (buyer).

e In the case of trades between parties in different areas the “out_Domain” shall always be
different to the “in_Domain”. The energy flow shall always go from the “out_Domain” to the
“in_Domain” and from the “out_MarketParticipant” (seller) in the “out_Domﬁn” to the
“in_MarketParticipant” (buyer) in the “in_Domain”. ocuments
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With the application of these business rules an area can be said to be balanced if all the
“outs” are equal to all the “ins”.

4.5.6 Quantity within a TimeSeries
A particularity of the European style market is that a quantity is time dependent, i.e. there are

very few business processes were a single value has to be provided, usually even for a day-
ahead process at least hourly values are to be provided within a TimeSeries.

Time series information is generally provided using the following structural outlines:

e The curveType within a TimeSeries class describes the type of curve that is represented
in the Period class.

e |If a curveType is not present the TimeSeries shall be structured b
fixed sized blocks as described below.

. sequential

e The Period class provides the information defining the time i ed’and the

resolution of the time step within the Period.

e The Point class provides all the content for a given
element “position”. The element “position” always b

is_identified by the
”. The maximum
all variables are

where Pos is th i e Paint elass. By convention, the start date and time is

included wherea i J time_isvexcluded, i.e. [start date and time, end date and

time]. For the curveTyp > appjng breakpoints” and “overlapping breakpoints”, the

end date and time 9 cludedshall be included to define the possible ramp.

Five different'type possible within the European style market profile:

e Points, d to a Series_Period where only the positions materialised by the
Point nces Athat have data are present within Time Interval. The resolution

corresponds_to the smallest expected interval between two Points. There is no direct
relation betwee Point and the Next. Only the Interval position where the Point is
represented shall be provided. The number of Points possible is not directly defined, but

EndDateTime — StartDateTime
shall be inferior to . The quantity of each interval

Resolution
corresponds only to the value at the TimeStepPosition.
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Convention start includedfend excluded

Resolution Mo value)
/—'/%
Position 2 f
150+ \ ®
|Positi<:-n 1 |
180+ L d ®
~— ||Position 3] Position GI
509 /
0
Oh 4h 8h 12h 16h 20h
b o~

Period covered (end excluded)

resolution corresponds to the Point class position. Consequen i\ the
EndDateTime — Start;)ﬁe—?ﬁng

instances shall be equal to

Resolution
interval of a period shall be present. The val e@an' remains constant within
each block. Should the curveType attrib e pres type of curve is assumed
by default.

7 1ok 4 Block 5
Block 2 loch3 | e Position 5
Pésition 2 Ro tlon\) it
1504 /
’7310 V .
Positior ] A E Block 6
1007 \:j Position 6
0 \\
0 . . : >
oh N\ \4n 2h 12h 16h 20h 24h
—

Period covered (end excluded)
IEC 2206/13

Figure 5 — Curve — “Sequential fixed size blocks” (24 hour day with a 4 hour resolution)

e Variable sized blocks: these differ from sequential fixed sized blocks in that only the
position where a block change occurs is provided. Consequently all positions are not
provided. This is useful in cases where the quantity is stable over a long period of time. All
intervals to cover the time interval of a period shall be present. The value of the quantity
remains constant within each block.
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) Same as preceding value, §
Resolution Same as
A ) preceding
value
Position 1

|Pc-sition 4|
Position 2 f

150 f [
50“ E //

Oh ah 8h 12h
L\ "

Period covered (end excluded)

[Position 5

e Non-overlapping breakpoints corresponds to a Serie
positions are present. Only the points representi evel change are

F C \arks the end of the

previous breakpoint. The resolution correspond interval where a power
level change may occur. This is imi e curveType overlapping

breakpoints except that overlappi

on(0)=— D

TimeStepPosition,, ; —
where the “start” and “end”index re respectively to the current Position and to the next
Position provided in\the Timesgries. The _TimeStepPositione,q of a Timelnterval and the

TimeStepPositiongkt imelnterval ~\cannot be the same. For the last interval, the
TimeStepPosi ena shall uahito the €nd date and time of the time interval.

* ¢t — TimeStepPosition,,, )+ Oty

Start

Same as preceding value

Ragolition
F 3

’:‘j |Position 6]
PoSition ﬁ- Position 2 /
190 V

1004
50¢ \ Position 4]
0 | >

Oh 4h Sh 12h 16h 20h 24h

i

——
Period covered (end excluded)
IEC 2208/13

Figure 7 — Curve — “Non-overlapping breakpoint” (24 hour day with a 4 hour resolution)

e Overlapping breakpoints correspond to the definition of breakpoints which differs from the
“Points” curvetype, insofar as there is a direct relation between a point, its predecessor
and its successor.

Between one point and the next a straight line shall be drawn representing the evolution of
the use of a quantity over time. The value of the Qty at instant t evolves linearly with the
time within a Timelnterval as follows:
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Qly d _sz start * : ‘e
t)= = S t —TimeStepPosition,,, )+
o) TimeStepPosition,,, — TimeStepPosition ( P s )+ O

start
start

where the “start” and “end” index refers respectively to the current Position and to the next
Position provided in the Timeseries. This formula is to be applied only for the time inside a
given Series_Period (the TimeStepPositione,y and the TimeStepPositiong, cannot be the
same), overlapping breakpoints are identified by a change of Series_Period class.

Resolution 2 positions at the
(_H same mstant

I Position 12

Position 13

150 Position 13

100+

50¢

0 —
Oh 11h 12h
——
Penod covered to first overlap
Figure 8 — Curve day with a 4 hour resolution)

e Gaps represent a period in time wh of the time variable quantity is sent
The exact meaning, inp e K of information depends upon the rules
agreed for the busines proce t ; i i . In particular it shall not
be assumed unles > ] e lack of information is equivalent to assign

A gap is repre e¢ ence of at least two disjoint period classes within a given
time series, i.e. g of the first period is different from the start date and
time of the fol . The end date and time of the period shall be considered as the
start date and i gap and the start date and time of the following period shall be

5.1 Documenta structure

The profile model is partitioned into sub-packages. For each package, the model information
of each class is fully described.

Classes within the packages are listed alphabetically.

The associations are described according to the role of each class participating in the
association.

Attribute and association end information for native and inherited attributes is listed in Table 1
and Table 2 respectively. The description column for native attributes and native association
ends contains the actual description.
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Table 1 — Attribute documentation example

mult. Attribute name Attribute type Description
[0..%] native1 Float A floating point native attribute
of the class is described here.
[0..7] Inherited1 Float “Documentation inherited from
class”

For any inherited attribute or inherited association end, the description column provides the
description of the attribute or association end of the inherited class.

Table 2 — Association Ends documentation exarryl\(\
N\

mult. Role Class type name cr tlon

[0..7] Agreement_MarketDocument MarketDocument criptio of the
/\ reement_ nt

[0..4] Names Name m&}%df m: MmfledObJect

laced by the Enums
here are no inherited

In the case where a class is an enumeration, the
table as shown in Table 3, since enumeration
enumeration literals for an enumeratio

Literal I (\ W Description

native1 alue \> This is the first native enumeration
value.
native2 W This is the second native

enumeration value.

The enu i Is\can\jrave a name (literal column) and a description containing a
definitioq_and.a\C which is the exchanged value in the instances.

Datatype in Table

Table 4 - Compound Datatype documentation example

mult. Attribute name Attribute type Description

[0..7] value Integer Main Core value Space.

In this example, the Datatype as a core value space based on the Primitive Integer.

5.2 Overview

Figure 9 provides an overview of the European style market profile classes.
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6 Package architecture

European style market classes

6.1

European style market profile — detailed overview

6.1.1

Figure 10 displays all the classes defined within the European style market profile.
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6.1.2 IsBasedOn relationships from the CIM Information Model

Table 5 provides the traceability dependency of European style market classes toward their

IsBasedOn CIM information model class.

Table 5 — IsBasedOn relationship from the CIM information model

Name Is BasedOn Class Complete IsBasedOn Path
MarketParticipant MarketCommon::MarketParticipant 62325\MarketCommon
MarketRole MarketCommon::MarketRole 62325\MarketCommon
RegisteredResource MarketCommon::RegisteredResource 62325 ketCommon

AceTariffType MarketManagement::AceTariffType 6;3%\Marke\t\@nagement
AttributelnstanceComponent |MarketManagement::AttributelnstanceComponent Eé&%S\M\xrlbexMarkg@ment

Auction MarketManagement::Auction GZEQMrMMment
BidTimeSeries MarketManagement::BidTimeSeries \ B&%\QAaWnagement

DateAndOrTime MarketManagement::DateAndOrTime QN{S\M\arketManagement
N

Domain MarketManagement::Domain 62\3\05\MarketManagement

FlowDirection MarketManagement::FlowDir ti(&\n)/ N Mé25\MarketManagement

MarketAgreement MarketManagepient;;Marke gr%mené U @ 62325\MarketManagement
MarketDocument MarketManagement::M k\ethcm{ent\/ 62325\MarketManagement

MarketEvaluationPoint

MarketManage ent::Mark&Qéﬂ@ti&\QOint

62325\MarketManagement

MarketObjectStatus

WetMa}ag&m\e\nt

: %r@{O bjﬁst\&\aﬁﬁs

62325\MarketManagement

MktPSRType N Wk%nagerertﬁRT?ﬁe/ 62325\MarketManagement
Series_Period [ Wana(%}re\nt:w/ 62325\MarketManagement

Time_Period

Mark%MMe%e\nWod

62325\MarketManagement

Point M/a\s@t a W:Point 62325\MarketManagement
Price < I\Net\ﬂ@ag%ent::mice 62325\MarketManagement
Process /\ Rha\rke}t\(ganagement::Process 62325\MarketManagement
Reason \\ MarManagement::Reason 62325\MarketManagement
TimeSeries \ y%rketManagement::TimeSeries 62325\MarketManagement

Currency_Unit MarketManagement::Unit 62325\MarketManagement

Measure_Unit MarketManagement::Unit 62325\MarketManagement

6.1.3 Package ESMPClasses

6.1.3.1 General

This package contains all the classes for the European style market profile information model.

6.1.3.2 AceTariffType

The area control error (ACE) tariff type that is applied or used.
IsBasedOn: MarketManagement::AceTariffType

Table 6 shows all attributes of AceTariffType. Documents
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Table 6 — Attributes of ESMPClasses::AceTariffType.

mult.

Attribute
name

Attribute type

Description

[1..1]

type

TariffkKind_String

The coded type of an ACE (area control error)
tariff.

Table 7 shows all association ends of AceTariffType with other classes.

Table 7 — Association ends of ESMPClasses::AceTariffType with other classes.

mult.

Role

Class type name

Description (

[0..1]

Measurement_Unit [Measure_Unit The unit of measure associated with Ac

Association Based On :

ifType_position“quantities.

[0..*] |Point Point The Point information associ
Association Based On ;
6.1.3.3 AttributelnstanceCompone

A class used to provide information ab

Table

lasses::Att

ributelnstanceComponent.

mult.

Attribute

namy\

Description

[0..1]

attribzk\

String,
NN

The identification of an attribute for a given
request component.

[0..1] attributw Attﬁt{Mue_String The value of a given component.

[0..1]]position P@Qiﬁ%n_lnteger A sequential value representing a relative
sequence number.

6.1.3.4 Auction

The identification of a formal specification of an energy product that is offered for sale.

IsBasedOn: MarketManagement::Auction

Table 9 shows all attributes of Auction.
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Table 9 — Attributes of ESMPClasses::Auction.

mult.| Attribute Attribute type Description
name

[0..1]]allocationMode(AllocationMode_String The identification of the method of allocation in
an auction.

[0..1]]cancelled ESMPBoolean_String An indicator that signifies that the object,
subject of the TimeSeries, has been cancelled.

[0..1]|category Category_String The product category of an auction.

[0..1]jmRID ID_String The unique identification of the auction.
In the ESMP context, the "model authority" is
defined as an emitting any that provides

an agreed identificatio
business context s as capacitirauction

identification, mar ement identification,
etc.

[0..1]|paymentTerms |[PaymentTerms_String hich dictate the determination of
th bld pay ent price.

[0..1]|rights RightsKind_String he rights of use that is accorded to what is
. acquired in an auction.

[0..1]]type AuctionKiwg \Q B‘Fhé kind of the auction (e.g. implicit, explicit,
AN 1)
N \j

6.1.3.5 BidTij

The formal specifica iC € teristics related to a bid.

Table 10

Table 10 — Attributes of ESMPClasses::BidTimeSeries.

mult. Attribute name Attribute type Description

[0..1]|blockBid ESMPBoolean_String The indication that the values in the period are
considered as a whole. They cannot be changed or
subdivided.

[0..1]|direction DirectionKind_String The coded identification of the energy flow.

[0..1]|divisible ESMPBoolean_String An indication whether or not each element of the bid

may be partially accepted or not.

[0..1]|linkedBidsldentification ID_String The unique identification used to identify associated
bids with each other.

[0..1]|minimumActivationQuantity|Decimal The minimum quantity of energy that can be
activated at a given time interval.

[0..1]|steplncrementQuantity Decimal The minimum increment that can be applied for an
increase in an activation request.
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6.1.3.6 Currency_Unit

A code specifying a monetary unit.
IsBasedOn: MarketManagement::Unit
Table 11 shows all attributes of Currency_Unit.

Table 11 — Attributes of ESMPClasses::Currency_Unit.

mult. | Attribute Attribute type Description
name
[1..1] |name CurrencyCode_String [The identification of the formal code for a%ency (EQ4217).

6.1.3.7 DateAndOrTime s

The Date and or the Time.
IsBasedOn: MarketManagement::DateAndOrTime

Table 12 shows all attributes of DateAndOrTime

Table 12 — Attributes.of ses::DateAndOrTime.

mult. | Attribute Attribute type Description
name

[1..1] |date Date ( ﬁﬁe\}}a\e\a\N}YMM-DD", which conforms with 1ISO 8601.

[0..1] [time Time /\ C’N@ th ss.sssZ", which conforms with 1ISO 8601.

N

r related objects, such as market balance area, grid area,

6.1.3.8 Domain

A domain coverin
borders etc.

IsBasedOn: ement::Domain

Table 13 shows~all attributes of Domain.
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Table 13 — Attributes of ESMPClasses::Domain.

mult. | Attribute Attribute type Description
name
[1..1] |mRID ArealD_String The unique identification of the domain.

In the ESMP context, the "model authority" is
defined as ean authorized issuing office that
provides an agreed identification coding scheme for
market participant, domain, measurement point,
resources (generator, lines, substations, etc.)
identification.

Master resource identifier issued by a model
authority. The mRID is globafly unique within an
exchange context.

using a
ended to

6.1.3.9 FlowDirection

The coded identification of the direction of ener

IsBasedOn: MarketManagement::Flow
Table 14 shows all attributes of FlowDirecti

sses::FlowDirection.

AN aN
mult. [ Attribute ibute_type Description
name /\

[1..1] |direction DifeetionKi Stri \) The coded identification of the direction of
energy flow.

A forma etween two parties defining the terms and conditions for a set of
services. The_specifics™~of the services are, in turn, defined via one or more service
agreements.

IsBasedOn: MarketManagement::MarketAgreement

Table 15 shows all attributes of MarketAgreement.
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Table 15 — Attributes of ESMPClasses::MarketAgreement.

mult.

Attribute name Attribute type Description

[0..1]

createdDateTime|[ESMP_DateTime The date and time of the creation of the

agreement.

[0..1]

mRID

ID_String The unique identification of the agreement.

In the ESMP context, the "model authority" is
defined as an emitting company that
provides an agreed identification unique
within a business context such as capacity
auction identification, market agreement
identification, etc.

authority. The
an exchange
Global uniq

[0..1]

type

CapacityContractKind_String

eci cat|on f the kind of the contract,
Io term,_daily contract.

6.1.3.11

Table 16 shows @tr'

MarketDocument

FESMPClasses::MarketDocument.

mult.

Attlmte na% \—ﬁétribute type Description

[0..1]

createdD eTirN E@\P_DateTime The date and time of the creation of the

document.

[0..1]

ANN
docsw \) Action_Status The identification of the condition or position of

the document with regard to its standing.

[0..1]

mRID

ID_String The unique identification of the document being
exchanged within a business process flow.

In the ESMP context, the "model authority" is
defined as a party (originator of the exchange)
that provides an identification in the context of a
business exchange such as document
identification, ...

Master resource identifier issued by a model
authority. The mRID is globally unique within an
exchange context.

Global uniqueness is easily achieved by using a
UUID for the mRID. It is strongly recommended
to do this.

For CIMXML data files in RDF syntax, the mRID
is mapped to rdf:ID or rdf:about attributes that
identify CIM object elements.

[0..1]

revisionNumber ESMPVersion_String The identification of the version that

distinguishes one evolution of a document from

another. ._..__Documents
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mult. Attribute name Attribute type Description

[0..1][title Payloadld_String The identification of the name of the file or the
payload that has been transmitted.

[0..1]]type MessageKind_String The coded type of a document. The document
type describes the principal characteristic of the
document.

Table 17 shows all association ends of MarketDocument with other classes.

Table 17 — Association ends of ESMPClasses::MarketDocument with other classes.

N\
mult. Role Class type name D?é‘abpm

[0..*] |AceTariffType AceTariffType The AceTariffType associated with an\electronic
iding the_position’of all
i ent
: e.AceTariffTy
ement:\MarketDocument.MarketDo
[0..*] |AttributelnstanceComponent|AttributelnstanceCompgn }\/ fributetstanceComponent associated

MarketManagement::AttributelnstanceCompone
ttributelnstanceComponent[0..*]

ain N The Domain associated with an electronic
document header.
Association Based On :

MarketManagement::MarketDocument.MarketDo
cument[0..*]

MarketManagement::Domain.Domain[0..*]

[0..1] |Domain

g

%

O

[0..7] MarketParticipW MarketParticipant The MarketParticipant associated with an
electronic document header.

Association Based On :
MarketCommon::MarketParticipant.MarketPartic
ipant[0..%]
MarketManagement::MarketDocument.MarketDo
cument[0..*]

[0..*] |MarketDocu MarketDogument The identification of an electronic document that
is related to an electronic document header.
Association Based On :
MarketManagement::MarketDocument.MarketDo
cument[0..*]
MarketManagement::MarketDocument.selfMark
etDocument[0..*]

i

V

[0..*] |Period Time_Period The time interval that is associated with an
electronic document and which is valid for the
whole document.

Association Based On :
MarketManagement::MarketDocument.MarketDo
cument[0..*]

MarketManagement::Period.Period[0..*]
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mult. Role Class type name Description

[0..*] |Process Process The Process associated with an electronic
document header that is valid for the whole
document.

Association Based On :
MarketManagement::Process.Process[0..*]
MarketManagement::MarketDocument.MarketDo
cument[0..*]

[0..*] |Reason Reason The Reason associated with the electronic
document header providing different motivations
for the creation of the document.

Association Based On :
MarketManagement::Re

eason[0..%]

[0..*] [TimeSeries TimeSeries

6.1.3.12 MarketEvaluationPoint

Tabl SMPClasses::MarketEvaluationPoint.
mult.| Attribute Description
name
[1..1]1JmRID easumnt oithring A unique identification of the measurement point.

In the ESMP context, the "model authority" is
defined as ean authorized issuing office that
provides an agreed identification coding scheme for
market participant, domain, measurement point,
resources (generator, lines, substations, etc.)
identification.

Master resource identifier issued by a model
authority. The mRID is globally unique within an
exchange context.

Global uniqueness is easily achieved by using a
UUID for the mRID. It is strongly recommended to
do this.

For CIMXML data files in RDF syntax, the mRID is
mapped to rdf:ID or rdf:about attributes that identify
CIM object elements.

6.1.3.13 MarketObjectStatus

The condition or position of an object with regard to its standing.

IsBasedOn: MarketManagement::MarketObjectStatus Documents
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Table 19 shows all attributes of MarketObjectStatus.

Table 19 — Attributes of ESMPClasses::MarketObjectStatus.

mult.| Attribute Attribute type Description
name
[1..1]|status Status_String The coded condition or position of an object with
regard to its standing.

6.1.3.14 MarketParticipant

The identification of the party participating in energy market business proc
IsBasedOn: MarketCommon::MarketParticipant
Table 20 shows all attributes of MarketParticipant.

Table 20 — Attributes of ESMPClasses::Marke rticipant

mult.| Attribute Attribute type \&Q(y\rption
name A

eid ntif@o of/a party in the energy market.

[1..1]jmRID PartylD_String
ined as an authorized issuing office that provides
d identification coding scheme for market
articipant, domain, measurement point, resources
(generator, lines, substations, etc.) identification.
aster resource identifier issued by a model
authority. The mRID is globally unique within an
exchange context.
Global uniqueness is easily achieved by using a
UUID for the mRID. It is strongly recommended to
do this.
For CIMXML data files in RDF syntax, the mRID is
<\ mapped to rdf:ID or rdf:about attributes that identify

CIM object elements.
ion ends of MarketParticipant with other classes.

Table 21 - As ion ends of ESMPClasses::MarketParticipant with other classes.
mult. Role Class type name Description
[0..1] |[MarketRole [|MarketRole The role associated with a MarketParticipant.

Association Based On :
MarketCommon::MarketRole.MarketRole[0..*]

MarketCommon::MarketParticipant.MarketParticipant[0..*]

6.1.3.15 MarketRole

The identification of the intended behaviour of a market participant played within a given
business process.

IsBasedOn: MarketCommon::MarketRole

Table 22 shows all attributes of MarketRole. Documents
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Table 22 — Attributes of ESMPClasses::MarketRole.

mult.| Attribute Attribute type Description
name

[1..1]]type MarketRoleKind_String The identification of the role played by a market
player.

6.1.3.16 Measure_Unit

The particular quantity, defined and adopted by convention, with which other quantities of the
same kind are compared in order to express their magnitudes relative to that quantity.

IsBasedOn: MarketManagement::Unit
Table 23 shows all attributes of Measure_Unit.

Table 23 — Attributes of ESMPClasses::

mult.| Attribute Attribute type /\ \De\A\c%ﬁ{n
name

[1..1]jname MeasurementUnitKind_String d at of the formal code for a
mea umt UN/ECE Recommendation 20).

6.1.3.17 MktPSRType

The type of a power systep Q

R
mult. Attribut%ﬁq \%ttribute type Description

[1..1] psr'Eyﬁ\e\ \Qs\r%/pex\sni}( The coded type of a power system resource.

6.1.3.18 Point

The identification of the values being addressed within a specific interval of time.
IsBasedOn: MarketManagement::Point
Table 25 shows all attributes of Point.

Table 25 — Attributes of ESMPClasses::Point.

mult.| Attribute name Attribute type Description

[0..1]|position Position_Integer A sequential value representing the relative
position within a given time interval.

[0..1]|quantity Decimal The principal quantity identified for a point.
[0..1]|secondaryQuantity|Decimal The secondary quantity identified for a
point. . - _Documents
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Table 26 shows all association ends of Point with other classes.

Table 26 — Association ends of ESMPClasses::Point with other classes.

mult. Role Class type Description
name

[0..1]|AceTariffType|AceTariffType [The AceTarifType associated with a given Point.
Association Based On :
MarketManagement::Point.Point[0..*]

MarketManagement::AceTariffType.AceTariffType[0..*]

[0..*] |Price Price The Price information associated with a given Point.
Association Based On :

MarketManagement::Price.Price[0..*]
MarketManagement::Point.Point[0..1]
[0..*] |Reason Reason The Reason information associated wit
information.

a POMVI ing\Wation
Association Based On :

MarketManagement::Reason, n[o..*]
MarketManagement::Poin .Poim..*]

The cost corresponding to a specific e

6.1.3.19 Price

IsBasedOn: MarketMana

Table 27 shows all attribute

<> ble

2\
mult.| Attribute ttribute typ, Description
name
[1..1]Jamount AW cirrﬁ\) A number of monetary units specified in a unit of
~ currency.
[0..1] categ\m\%e él\ag@smng The category of a price to be used in a price
calculation.

Note: the price category is mutually agreed
between system operators.

tes of ESMPClasses::Price.

[0..1]|direction PriceDirection_String The direction of a price payment (i.e. an impacted
area system operator pays to internal market
parties or inverse).

6.1.3.20 Process

The formal identification of the business process in which a flow of information is exchanged.
IsBasedOn: MarketManagement::Process

Table 28 shows all attributes of Process.
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Table 28 — Attributes of ESMPClasses::Process.

mult.| Attribute name Attribute type Description

[0..1]|classificationType|ClassificationKind_String The classification mechanism used to group
a set of objects together within a business
process. The grouping may be of a detailed
or a summary nature.

[0..1]|processType ProcessKind_String The identification of the nature of process
that the document addresses.

6.1.3.21 Reason

The motivation of an act.
IsBasedOn: MarketManagement::Reason

Table 29 shows all attributes of Reason.

Table 29 — Attributes of ESMPClas

mult.| Attribute Attribute type \ Beécrlptlon
RN AN
[1..1]|code ReasonCode_String & Thé\motwan of an act in coded form.
[0..1]|text ReasonText_String e textual explanation corresponding to the
reason code.

6.1.3.22 Registered

A resource that jis_r
generating unit, @

IsBasedOn: Mark ::Regi edResource

ized registration authority. Examples include
ysical generator or load.

ttributes of ESMPClasses::RegisteredResource.

mult. | Attribute ttribute type Description
name
[0..1] |mRID ResourcelD_String The unique identification of a resource.

In the ESMP context, the "model authority" is defined as an authorized
issuing office that provides an agreed identification coding scheme for
market participant, domain, measurement point, resources (generator,
lines, substations, etc.) identification.

Master resource identifier issued by a model authority. The mRID is
globally unique within an exchange context.

Global uniqueness is easily achieved by using a UUID for the mRID. It is
strongly recommended to do this.

For CIMXML data files in RDF syntax, the mRID is mapped to rdf:ID or
rdf:about attributes that identify CIM object elements.

[0..1] |name String The name is any free human readable and possibly non unique text
naming the object.

Table 31 shows all association ends of RegisteredResource with other classes Documents
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Table 31 — Association ends of ESMPClasses::RegisteredResource with other classes.

mult.| Role Class type name Description

[0..1] |PSRType |[MktPSRType Power system resources classified with this power system resource type.
Association Based On :
Core::PowerSystemResource.PowerSystemResources[0..*]
Core::PSRType.PSRType[0..1]

6.1.3.23 Series_Period

The identification of the period of time corresponding to a given time intery

IsBasedOn: MarketManagement::Period

Table 32 shows all attributes of Series_Period.

Table 32 — Attributes of ESMPCIasse@{'\_

d resolution.

riod.

Attribute
name

mult.

Attribute type

@

Description

[1..1]|resolution

Duration

q’é defj on o e number of units of time that
co pos iwidual step within a period.

[1..1]|timelnterval

ESMP_DateTimelnterval

end time of the period.

Table 33 shows all associdti

Table 33 - Assocﬁ"\op\

s::Series_Period with other cl

asses.

mult.|Role|Class t&e}m& Description
[1..*] |Point|Point M associated with a given Series_Period.within a TimeSeries.
ion Basgd On
ent::Point.Point[0..*]
MarketManagement::Period.Period[1]
6.1.3.24

The identification of a time interval.
IsBasedOn: MarketManagement::Period

Table 34 shows all attributes of Time_Period.

Table 34 — Attributes of ESMPClasses::Time_Period.

Attribute
name

mult. Attribute type Description

[1..1]|timelnterval ESMP_DateTimelnterval

interval.

The start and end date and time for a given

Table 35 shows all association ends of Time_Period with other classes.

Full document details: IEC 62325-3512013
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Table 35 — Association ends of ESMPClasses::Time_Period with other classes.

mult.| Role Class type Description
name
[0..*] |Reason|Reason The Reason information associated with a Time_Period providing motivation
information.

Association Based On :
MarketManagement::Period.Period[0..*]

MarketManagement::Reason.Reason[0..*]

6.1.3.25 TimeSeries

A set of time-ordered quantities being exchanged in relation to a produ
IsBasedOn: MarketManagement::TimeSeries

Table 36 shows all attributes of TimeSeries.

Table 36 — Attributes of ESMPClasses::

mult.| Attribute name Attribute type r\\) AN \D/escription
[0..1]|businessType BusinessKind_String Thé\kﬁm ification of the nature of the time
l%-ries.
[0..1]|curveType CurveType_String The identification of the coded
§epresentation of the type of curve being
(\ escribed.

[1..1]jmRID ID_String \) A unique identification of the time series.

In the ESMP context, the "model authority" is
defined as a party (originator of the
exchange) that provides a unique
identification in the context of a business
exchange such as time series identification,
bid identification, ...

< Master resource identifier issued by a model

authority. The mRID is globally unique within

an exchange context.

Global uniqueness is easily achieved by

\ using a UUID for the mRID. It is strongly
recommended to do this.

For CIMXML data files in RDF syntax, the

mRID is mapped to rdf:ID or rdf:about

attributes that identify CIM object elements.

[0..1]JobjectAggregation|ObjectAggregationKind_String The identification of the domain that is the
common dominator used to aggregate a time
series.

[0..1]|product EnergyProductKind_String The identification of the nature of an energy
product such as power, energy, reactive
power, etc.

[0..1]|version ESMPVersion_String The identification of the version of the time
series.

Table 37 shows all association ends of TimeSeries with other classes.
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