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1 Introduction

1.1 Background

This document is made and maintained by the Nordic Market Expert Group (NMEG). NMEG is a
O2ylGAydzr GA2Yy 2F SIENIASNI b2NRAO 9RASE g2NJ] adl NISR
as a term for Nordic data exchange standaeiapng othes based ofEDIFACT and XML formats.

Today the Nordic TSOs and the market actors, both in the retail and wholesale markets, exchange

documents based on several different formats and standards, such as Ediel (XML and EDIFACT), NOIS (XML)
ENTSEE (XML), ebX XML, IEC (CIM/XML), Excel sheets etc. Further, there are several projects run in the
Nordic energy market that will change the way the market participants do their work, such as the

introduction of data hubs in all the Nordic countries and the introduttf new NEMOs (Nominated

Electricity Market Operator). Hence, there is a huge need for identifying harmonisation potential of data
exchange standards from various Nordic projects and to influence common exchange standards, in various
international standadisation bodies, such as IEC (International Electrotechnical Commission, see

www.iec.ch. Increasingly, organisations in the Nordic energy market needs to communicate with several
external bodies, hence harmonisation isecessity.

NMEG is responsible for the development and maintenance of the Nordic Ediel standards, based on
available international standards and documented Nordic business processes for data exchange in the
energy industry, supporting the Nordic TSOs strategies. NdbE@Ments existing business processes in a
standardised way and will use internationally agreed procedures, where possible.

NMEG also works with harmonisation of communication protocols.

NMEG actively discusses and promotes positions, with a commondNaide, when participating in
relevant European and worldwide organisations for data exchange standardisation, such as ebIX@& ENTSO
and IEC.

This document is Business Requirement Specification (BRRiling thedocumentexchangeselated to
schedules, prognosis and reserve resoufeesillary servicésn the Nordic countriesThefocusof the
document ighe business aspects of tlmcumentexchangesThe basifor the BRSs among others
ENTSE ImplementationGuides[1], the eblX, EFET and ENT-EMarmonised role modgl]and relevant
IEC standards

1.2 Nordic Energy Domain Model

A Nordic Energilarket Domain model, giving an overall overview of the structure and processes used in
the Nordic Energy market, can fmund in[10].

1.3 NMEG- Nordic Market Expert Group
The document is written by NMEG, see/w.ediel.org

1.4 Refaences

[1] ENTSEE Electronic Data Interchange (EDI) Libreeg
https://www.entsoe.eu/publications/electronidata-interchangeedi-library/.

[2] IEC 62325: Framework for enemggarket communications, Part 45%eehttp://www.iec.ch/:

1 Part 4531 Acknowledgement business process

1 Part 4522 Scheduling business process

1 Part 4513 Transmission capacity allocation business process (explicipticit auction)
1 Part 4514: Settlement and reconciliation business process

Nordic Market ExpertGroup(NMEG) Page4
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1 Part 4515: Problem statement and status request business processes
9 Part 4516 Publication of information on market
1 Part 4517 Balancing processes

[3] BRS for Nordic Balance Settlerh@dBS), sebttps://ediel.org/nordicbalancesettlementnbs/

[4] BRS for Nordic Balance Settlement (NBS) for data exchange between eSett and TSOs/Market
Operatorshttps://ediel.org/nordicbalancesettlementnbs/

[5] BRS for Nordic Trading System, s&ps://ediel.org/commonedieldocuments/

[6] BRS fobetermine Transfer Capacity, settps://ediel.org/commonedieldocuments/
[7]1 The Harmonised Role Modebm ebIX®EFEBNd ENTSE, seeENTSEE

8] 'a] tNRBFAES F2NJ 'bk/9C!/¢Qa az2RSftfAy3d aSiK2R2
(http://Iwww.unece.org/tradewelcome/uncentre-for-trade-facilitation-and-e-business
uncefact/outputs/technicakpecifications/uncefaeinodellingmethodologyumm.html.

[9] Nordic Ediel Group, Common Nordic XML rules and recommendations, see
https://ediel.org/commonedieldocuments/

[10] Nordic Energy Market Domain Model, dei¢ps://ediel.org/commonedieldocuments/

[11] Agreement regarding operation of the interconnected Nordic power system (System Operation
Agreement)
http://www.entsoe.eu/fileadmin/user _upload/ library/publications/nordic/operations/060613 e
ntsoe nordic_SystemOperatiogfeement EN.pdf

1.5 Termsand notation

In this document the term\ncillary serviceis used foiservicemeeded to maintain a stable power system,
typically used for instant handling of changes in consumption and outages in generation and transmission.

The termdocumentis used instead ahessagavhenthis is applicableHoweverwhen referencing ENTSO
E document names, the ENT&®ame will be used, e.g. message, report or document.

The termMarket scheduless used instead of the ENTEJermSchedulegvhen this is applicable and
Operational scheduléas used instead of the ENDE termResource scheduleden this is applicable.

The terms TSO and System Operator are ugecchangeably in this document. The term TS@r System
Operatormay includehe Market Operator

In thisdocument,the term Corridoris used fola group ofpower cables/lineswhich is the same dbe term
Connecting line

Documents are described by a class diagram showing the full set of attributes in the related xml schema. In
addition, the usage of the document is described by one or more tables det#ilengsage of each

attribute. Optional attributes from the class diagram, not used in the specific data exchange, are omitted
from the table.In addition the cardinalities, e.g. [0..1], may be stricter in the detailed descriptions than in

the original ENTS@ documents.
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1.6 Change log

Ver/rel/rev

Changed by

Date

Changes

3.1.A

Ove Nesvik

2022m®19

f
il

Replaced Balance Responsible Party (BRP) wit
Balancing Service Provider (BSP).

Update of ERRP Planned Resource Schedule
Document to latest version, which amoothers
include Curve Type.

¢ I 0 f Atribyte usageERRP Planned Resourcg
Schedule Documenb, . a 5SidF Af SR
YSNESR ¢gA0K (Fo0ofS o a
520dzYSy iz b.a aOKSRdA
Update of ERRP Resource Schedule Confirmat
Report to latest version, which among others
include Curve Type.

3.0A

Ove Nesvik

20210125

Completerecastof BRS, including:

il
1

il
1

Addition of CIM versions of all documents
wSY2 @I tnonMR R OdzY &eycépi for
the Outage document.

Addition of NBMrelated documents

Updated codes to latest ENT&rersions, where
applicable.
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2 Planning

2.1 Planning in the overall context (Domain model)

The Domain model desbes the main business procesmseas needed to havewell-functioningenergy
market. The model is important for having a common and agreed understanding on how the energy market
works as a basis for development of common methods for exchange of information.

uc Domain model /

«bProcessUC»
Run Nordic energy
market

_ _——==""" «include» - e )
e - - K
«bProcessUC» - - .- /// ) ‘I |
Structure _ —=«includes - - _j | \
~ - . .
=" - - ’ .I \
-7 _«includes» o7 ’ N
«bPracessUC» N\ <=~ - /! ' «include»
rad «include» . | N
.
Plan -7 - «include» o A
s - 5 «includes ﬂ
e ;"
«bProcessUC» l’// ,
/ «bProcessUC»

Trade

(fram Plan)

«bProcessUC»

Operate
«bProcessUC»
«bProcessUC»
Measure
Settle

Figurel: UseCase diagram: Domain model

For a more elaborated description of the process inctlitbethe domain model, sef.0].

2.2 Breakdown of thescheduling process within thplanning phase

In the rest of this document the Business area (UseCase) Schedule resources from the Business area Plan is
further elaborated.

uc Plan .~

«bProcessUC»

Run Nordic energy
market

~ - _ «include»
ey «bProcessUC»

-

(from Nordic BRSs) Plan

~.. «includes»
-

é—,f"«include» h‘“\_ﬁ

«bProcessUC»

«bProcessUCs
Schedule

Determine transfer
capacity

Figure2: UseCase diagranithe Nordic planning process
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The Determine transfer capacity process is documented in a separate BR&, see

The Process area Plan, outlinedrigure2, concerns principally schedules and prognosis supplied by the
different Balancing Service Providensd theTSCior a givenScheduling\reaor a group ofScheduling

Areas It also deals with the exchange of schedules betweenSalzeduling Areasia System Operata

and theMarket Information Aggregator Some of the resulting schedules are afterwards sent to the
Imbalance Settlement Responsilalter validation, to be used in the Settlement process. Furthermore, the
planning phase, include exchanges relate®R&serve resourceand Publication of outages

act Plan -

Activitylnitial

«bProcesss
Scheduling

process—

«bProcess»
Determine transfer

capacity oo

«bProcesss

Operate
oo

ActivityFinal

Figure3: Activity diagramThe Nordic planning process
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3 Overview of the Nordic scheduling process

uc Scehdule ./

«extend»

{If
Schedule outages}

«bProcessUC»

«bProcessUC»

Publish outages

\ S~
«bProcessUC» (from Outages)

|
|
1
Exchange market } N =
schedules } \
} «includ‘e» «bProcessuUC»
|

Exchange ancillary

’ «include» p

(from Nordic balancing ’ “ services

sysrem (NBS)) ;

«bProcessUC»

i
|
I
|
|
} (from Ancillary services)
|

|

Exchange Corridor and

«bProcessUC» Cut Corridor schedules

Exchange operational
schedules

«bProcessUC»
Exchange schedules
for NEM

(from Corridor and Cut
Corridor schedules)

(from Operational

schedules) (from Exchange schedules

for NBM)

Figured: UseCase diagranthe Nordic Scheduling process

In Figured the Nordic scheduling process is further decompoisga Busines$rocesd)seCases. Except for
the Business Process Exchange market schedules, which is descBisEs! fior Nordic Balancingsg&m
(NBS]3], each of theseBusiness Process UseCasiisbe further described below.

As an overall viewhe Balancing Servideroviders operating within one omore SchedulingAress sends
schedules and prognosis to tisystem Operatqrensuring the correct operation of one or several
Scheduling Areag heSystem Operatosends the schedules to thdarket Information Aggregatorfor
validation and publication.

The basic principle upon which this phase has been based is that all the trades betwegaldwe

Responsible Partigaust be notified and coherent. For eaBchedulingreal £ £ G KS GAyé T 253
balancewiKk I ff GKS a2dzié Ff 2 ¢ &Sgstein Ppeiatinfist Danags thetifbalanyed | f |
prior to the operation phase.

In this phase also the publication of outagebandled.

Nordic Market ExpertGroup(NMEG) Page9
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act Schedule

Activitylnitial

«bProcess» «bProcess» «bProcess»
«bProcess» «bProcesss «bProcesss

Exchange Exchange Exchange CEXF:anged EAXChillrlge P"::’"s"
market operational schedules for Cort"C o _E:’“ neitiary outages
schedules ut Corridor services o0
o schedulecf)@ NBM oo schedules oo
oo (from Qutages)
(from Nordic (from Operational (from Exchange (from Apcillary
balancing|system schegules) schedules for NEM) (from Corfidor and servfces)
(NE3)) Cut Carridor
schedlules)
ActivityFinal

Figureb: Activity diagramThe Nordic Scheduling process

3.1 Schedule system information flows
The schedule documentansmission cycle is composed of the followihgises:

1. The initial transmission of the schedule document to T®0 During this phase the document is
verified for coherence. The phase ends with the transmission to the sender of a positiggative
acknowledgement of the time series received and a transmission of the validated schedules to the
Market Information Aggregator.

2. In the secondphasethe TSGnforms theMarket Information Aggregatorabout relevant received
schedules and prognosis. Thiarket Information Aggregatoris responsible for publication of the
information.

3. Inthe lastphasethe Balaning Service Providersend the schedules to thenbalance Settlement
Responsiblas input to the Settlement process.

In addition, the planning phase includes the publication of plannethges.

Related documents are defined according to the URMsinesPataView[8], see chapteb.

3.2 Schedule system information requirements

This chaptepoutlines theoperational schedules used for operational purpgsekilethe market schedules
are handled by NBS (eSett), §8¢

The information flows concern essentially the gdyead and intraday scheduling process as seen from a
SchedulingAreaadministered by &ystem Operatoand connected to anotheschedulingArea
administered by an extern&@ystem Operator

To correctly hadle load/generation balance prognosis it has become essential to exchange an ever
growing amount of information between all involved parties. So nthelh the historical phone operations

Nordic Market ExpertGroup(NMEG) Pagel0



Ediel Nordic Scheduling and Ancillary Services Proses

are no longer feasible. The open market requirements demand thandimediscrimination of information
also plays its part with added complexity. Amongst the primary requirements is the necessity to provide for
energy reserves in order to respond to unexpected events to keep the electricity system operational.

Three typesf reserve arecollectedin order to guarantee an operational network:

1 Frequency Containment Reserves (FCGRlier primary reserves) is instantaneous and is activated
automatically as a function of the frequency or to be more exact, the deviation frodz5The
settings of the generators define how much they contribute when there is a frequency deviation.
The FCR can be split into FERFCR Normal), which is automatically activated in both directions
around a set point when the frequency varies betwé&#n10 Hz and 49.90 Hz, and HGR/hich is
automatically activated when the frequency falls below 49.9@Hzbove 50.10 Hz

1 Automatic Frequency Restoration Reserves (aF{Rilier secondary reserves fast reserve)s a
reservethat within 15 minutes shall be able to eliminate the unbalance between generation and
load and thus reestablish the Frequency Containment Reserves (FCR).

1 Manual Frequency Restoration Reserves (mFRRjJlier tertiary reservesr slow reserveyhall
havesuch qualities that it can replace the fast reserves. Economical judgement is considered when
decision is taken regarding the speed of the slow reserves. The activation ofmayRighandled
manually.

In the future also Fast Frequency Reserves (FFRhwehéven faster than FCR, and Replacement Reserve
(RR) which is slower than the mFRR, will be introduced.

3.2.1 Overview ofNordic Scheduling Process

sd Schedule )

X i X X

«BusinessPartners «BusinessPartners «BusinessPartners «BusinessPartner»
Balancing Service Provider System Operator Market Information Imbalance Settlement
' : Aggregator Responsible

|
| 1.0 Operational
: schedules()

1.1 Confirm operational i
_schedules() |
-
I
Il

1.2 Operational schedules
(Aggregated)

1.3 Operational schedules
(Major regulation objects)

1.4 NBM Forecast()

1.5 Operational schedule
(Detailed)

1.6 Ancillary services
schedules()

)

1.7 Ancillary services
schedules()

1.8 Ancillary services
schedules()

1.9 Corridor and cut
corridor schedules()

|
:
:
|
I
:
:
I
I
:
:
|
I
:
:
I
;
— L..]
|
I

_______________[:_____________________
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Figure6: Sequence diagram @fperationalschedules

Arrow

Documentation

1.0

Operational schedules

ERRP Planned Resource Scheboleument see
6.2
1 6.2.3 Attribute usageERRP Planned
Resource Schedule DocumeRtpduction
and consumption schedule

1.1

Confirm Operational schedules

ERRP Resource Schedule Confirmation Repsedd
on IEC62328351 Ed.3se6.3.

1.2

Operational schedules (aggregated)

ESS Schedule Document from IEC6282B2 Ed.2
seeb.1.3

1.3

Operational schedule (major regulation
objects}

ERRP Planned Resource Scheboleument see
6.2

1.4

NBM Forecast

ESS Schedule Document from IEC6282B2 Ed.2
seeb.1.3

15

OperationalschedulegDetailed)

ESS Schedule Document from IEC6282B2 Ed.2
seeb.1.3

1.6

Ancillary services schedules

ERRP Planned Resource ScheDoleument see
6.2
1 6.2.7 Attribute usageERRP Planned
Resource Schedule Document, Ancillary
services schedule
1 6.2.9 Attribute usageERRP Planned
Resource Schedule Document, Fast
Frequency Reserves schedule

1.7

Ancillaryservices schedules

ERRP Planned Resource Scheboleument see
6.2
1 6.2.7, Attribute usageERRP Planned
Resource Schedule Document, Ancillary
services schedule
1 6.2.9 Attribute usageERRP Planned
Resource Schedule Document, Fast
Frequency Reserves schedule

1.8

Ancillary services schedules

Documented in BRS for NBS T@O/Market
Operatorcommunication4]

1.9

Corridor and cut corridor schedules

ESS Schedule Document from |IEC6282B2
Ed.2 see6.1.5

Tablel: Documents used faoperational schedules

L Will probably be removed when NBid fullyup and running.
Nordic Market ExpertGroup(NMEG)

Pagel?2



Ediel Nordic Scheduling and Ancillary Services Proses

3.2.2 Qutages

TheTSChasa complete overview of the tie line maintenance and operatimd isableto provide a
coherent picture of the situation at a given instance in tifie line maintenance and operatigscarried
out at two levels, the first with the establishment ofia tine maintenance program plan, the second
during operation with thediscovery of a tie line outage. TBystem Operatoinforms theMarket
Information Aggregator of outages in the system.

The Market Information Aggregator, whno the Nordic countries is played by NOIS, is the one wakes
the information available to the public.

sd Outages

X X

«BusinessPartners «BusinessPartners
System Operator Market Information

: Aggregator

I

| 1.0 Qutages()

L'r] =

I

[

I

|

2
|
!

Figure7: Sequence diagram of outages

Arrow Documentation
1. Outages OutageDocument see6.4

Table2: Document used for outages

The sequence diagram Figure? outlines the typical context where outage information is sent to the
Market Information Aggregator following a particular activity such as the establishment of a planned
maintenance program for tie lines or an unexpected outage of a tie line.
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4 Harmonise roled  dza Ekchahgg schiedulés

class Roles used in the Nordic scheduling process /

Provides the position for every Balance Informs about validated
Responsible Party nominations
1 1
«Harmonised Role» «Harmonised Role» «Harmonised Role»
Imbalance Settlemen Scheduling Area Nomination Validator
Responsible Responsible
Controls Determins the position for 1

Financially

«Harmonised ...
LFC Area

Consists of

«Harmonised ...

scheduling Area «Harmonised ...

Settles imbalance for Bidding Zone
Is composed of
1 /ﬂ 1.

XOR
Is composed of

«Harmonised Role»
Balancing Service Provider

1s composed of

s contracted with

1.* «Harmonised ...
1.* Metering Grid Area

«Harmonised Roles
1.* Market Operator

Operates
«Harmonised Roles

3alance Responsible Party

The Market Information
Aggregator can receive data
from many parties.

aHarmonised Role» «Harmonised Role»
System Operator Market Information
Aggregator

Figure8: Outline of the Harmonised role model within the scopeNairdic scheduling process

Note: The red arrows are Nordic extensions, not part of the Harmonised Electricity Market Roel Model

[71.
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4.1 Definitions (from the eblX, EFET aeNTS&EHarmonised role modg[7])

Role/Domain Definition

Balance Responsible | A Balance Responsible Party is responsible for its imbalances, meg
Party the difference between thenergy volume physically injected to or
withdrawn from the system and the final nominated energy volume,
including any imbalance adjustment within a given imbalance
settlement period.

Note:
Based orElectricity BalancingArt.2 Definitions

Additional information:

Responsibility for imbalances (Balance responsibility) requires a
contract proving financial security with the Imbalance Settlement
Responsible of the Scheduling Area entitling the party to operate in

market.
Balancing Service A party with reserveproviding units or reservproviding groups able tg
Provider provide balancing services to one or more LFC Operators.

Additional information:
Based orElectricity BalancingArt.2 Definitions

Bidding Zone The largest geographical area within which market participants can
exchamge energy without capacity allocation.

Source:Commission Requlation (E&43/2013.

Imbalance Settlement| A party that is responsible for settlement of the difference between
Responsible contracted quantities with physical delivery and the established

guantities of energy products for the Balance Responsible Parties if
Scheduling Area.

Note:
The Imbalance Settlement Responsible may delegate the invoicing
responsibility to a more generic role such as a Billing Agent.

LFC Operator Responsible for the load frequency control for its LFC Area or LFC

Additional information:
This role is typically performed by a TSO.

Market Information A party that provides market related information that has been
Aggregator compiled from the figures supplied by different actors in the market.
This information may also bmublished or distributed for general use.

Note:
The Market Information Aggregator may receive information from ai
market participant that is relevant for publication or distribution.

Market Operator A market operator is a party that provides a servideereby the offers
to sell electricity are matched with bids to buy electricity.

Additional Information:
This usually is an energy/power exchange or platform.

The definition is based drRequlation on the internal market for
electricity (EU) 2019/943.

Nordic Market ExpertGroup(NMEG) Pageil5


file:///C:/Users/Ove%20Nesvik/Dropbox%20(Edisys)/NMEG%20Common/BRS/Schedules/$inet:/http:/eur-lex.europa.eu/legal-content/EN/TXT/%3furi=uriserv:OJ.L_.2017.312.01.0006.01.ENG&toc=OJ:L:2017:312:TOC%23d1e325-6-1
file:///C:/Users/ovene/Dropbox%20(Edisys)/NMEG%20Common/BRS/Schedules/$inet:/http:/eur-lex.europa.eu/legal-content/EN/TXT/%3furi=uriserv:OJ.L_.2017.312.01.0006.01.ENG&toc=OJ:L:2017:312:TOC
file:///C:/Users/Ove%20Nesvik/Dropbox%20(Edisys)/NMEG%20Common/BRS/Schedules/$inet:/https:/eur-lex.europa.eu/legal-content/EN/TXT/%3furi=CELEX:32013R0543
file:///C:/Users/Ove%20Nesvik/Dropbox%20(Edisys)/NMEG%20Common/BRS/Schedules/$inet:/https:/eur-lex.europa.eu/legal-content/EN/TXT/%3ftoc=OJ:L:2019:158:TOC&uri=uriserv:OJ.L_.2019.158.01.0054.01.ENG%23d1e741-54-1
file:///C:/Users/Ove%20Nesvik/Dropbox%20(Edisys)/NMEG%20Common/BRS/Schedules/$inet:/https:/eur-lex.europa.eu/legal-content/EN/TXT/%3ftoc=OJ:L:2019:158:TOC&uri=uriserv:OJ.L_.2019.158.01.0054.01.ENG%23d1e741-54-1

Ediel Nordic Scheduling and Ancillary Services Proses

Role/Domain Definition

Nomination Validadr | Has the responsibility of ensuring that all capacity nominated is with
the allowed limits and confirming all valid nominations to all involve
parties. He informs the Interconnection Trade Responsible of the
maximum nominated capacity allowed. Depeamglion market rules for
a given interconnection the corresponding System Operators may
appoint one Nomination Validator.

Scheduling Area An area within which the TSOs' obligations regarding scheduling ap
due to operational or organisational needs.

This area consists of one or more Metering Grid Areas with commo
market rules for which the settlement responsible party carries out 4
imbalance settlement and which has the same price for imbalance.

Source:System Operation Guideline, Commission Regulation (EU)
2017/1485.

Additional information:
This covers both Imbalance Area and Imbalance Price Area from th
Electricity Balancing Guideline (2017/2195)

Scheduling Area A party responsible for the coordination of nominated volumes withi
Responsible Scheduling Area.

Additional information:
This role is typically performed by a TSO.

System Operator A party responsible for operating, ensuring the maintenance of and
necessary, developing the system in a given area and, where applid
its interconnections with other systems, and for ensuring the @y
ability of the system to meet reasonaldemands for the distribution
or transmission of electricity.

Additional information:

The definition is based dDIRECTIVE 2009/72/EC OF THE EUROPEH
PARLIAMENT AND OF THE COUNCIL of 13 July 2009 concerning
common rules for the internal market in electricity and repealing
Directive 2003/54/ECArticle 2 (Definitions)
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5 Process areas within the Nordic scheduling process

5.1 Process area: Exchangearket schedules
Handled by NB&nd the Market Operatqrsee[3] and[4].

5.2 Process areaExchang@perational schedules

uc Exchange operational schedules /

«BusinessPartners «BusinessPartners
Balancing Service arket Information
Provider Aggregator
aparticipatess /upar‘ticipates»

abProcessUC»

Exchange operational
schedules

: \«par‘ticipatesn
I
wextend» {Only in Sweden} \ %

aparticipates»

«BusinessPartner»
System Operator

«BusinessPartners
Imbalance Settlement
Responsible

«bProcessUC»
Exchange aggregated
schedules per BRP and

Sceduling Area

(from Schedule)

Figure9: UseCase: Exchangperationalschedules

Operational schedulesan be sentday-ahead or intraday. Dayahead schedules can be seunt to two

weeks before the operational day and be changed up to the-affitime the day beforeBinding Intraday
schedules can be senp to 45 minutes aheadf operation InDenmarkthe schedulesnay be sent any

time, but values are only accepted forward. If updated later than 45 minutes before operation in Sweden,
the schedules will not be forwded to thelmbalance Settlement Responsiblthe Operational schedules
contain power valuesand are sent from th®alancing Service Providerthe System Operatofor

operational purposesThe resolution varies between the Nordic countrigem 5 to 60 minutes.
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act Exchange operational schedules /

hal

:Balancing Service Provider :System Operator :Market Information Aggregator e Settlement Responsible’

Activityinitial

abProcessAction» «BusinessEntity»

Make operational
schedule

I d hedule_MarketD
(from Schedule)

(from $thedule)

Schedules accepted?,

[No]

[Yes]

ubProcessActi...
Send rejection

«BusinessEntitys
ResourceScheduleConfirmation_MarketDocument

{from Schedule) [from Schedule)

«BusinessEntitys «bProcessAction»

JResourceScheduleConfirmation_MarketDocument send confirmation

(from Schedule) (from Schedule)
ActivityFinal «bProcessActions uBusinessEntity»
Aggregate schedules {PlannedResourceSchedule_MarketDocument]
(from Schedule)

(from Schedule)

«bProcessAction» «BusinessEntity»

Detect major regulation :PlannedResourceSchedule_MarketD: t|
objects
(from Schedule)

(from Schedule)

«bProcessAction»

Make available for
System Operators

(from Sghedule)
J
ActivityFinal
«bProcessAction» #BusinessEntity» abProcessAction»
Send schedules -Planned hedule MarketD Settle imbalance
(from Schedule) (from Sghedule)
(from Schedule}
®
ActivityFinal

FigurelO: Activity diagram: Exchanggperational schedules
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5.3 Process areaExchange schedules for NBM

uc Exchange schedules for NBM/

«participates»

«participates» «bProcessUCs BusinessPartners

) Exchange Market
«BusinessPartner» schedules for Information
System Operator NEM Aggregator

Figurell: UseCase: Exchange schedules for NBM

The UseCadexchange schedules for Nordic Balancing Model (NBM) consist of a set of schedules for
detailed flows and the totalsn of all intended exchange between Bidding Zones.

The Total planned flow includes planned exchange from energy markets as well as agreatjes
resulting from balancing and system operations. Total planned flow includes ramping.

The detailed schedules include:

Activation- mFRR Balancing
Activation- aFRR

Activation- mFRR System
Activation- Period Shift

Plan FCRD down

Plan FCRD up

Plan FCRN

Plan- Production

Plan- Production Adjustment
10 Plan- Production Smoothing

CoNoO~WDE

act Exchange schedules for NBM /
:System Operator :Market Information Aggregator
Activifylnitial
abProcessictions ubProcessAction»
wBusinessentity»
Calculate and send total :Schedule_MarketDocument Handle rcieved total
planned flow planned flow
ActivityFinal
«bProcessAction» «bProcessActions
«BusinessEntity»
Calculate and and send :Schedule_MarketDocument Handle received
detailed planned flows detailed planned flows

Figurel2: Activity diagram: Exchange schedules for NBM
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5.4 Process area: Exchange Corridor and cut corridor schedules

uc Corridor and Cut Corridor schedules/

% «participatess «bProcessUC» «participatess
Exchange Corridor «BusinessPartner»
«BusinessPartners and Cut Corridor Market
System Operator schedules Information
Aggregator

Figurel3: UseCase: Exchange Corridor and cut corridor schedules

TheCorridor and cut corridor schedulese sent from theSystem Operatoto the Market Information
Aggregabr and containthe scheduled exchange frothe Transmission Capacity Allocagplit on relevant
corridors.

A corridor is a group of power cables/lines. Corridors are usedder to give details about individuai
groups ofcables. The information is used by tharket hformation Aggregatoin balance management to
present details of import/export plans (individual plans display) and to compute surplus/deficit oL E&ch
Area For example, Skagerrak corrida@sh3 cables and can be definesitwo HVDC corridors (Skagerrakl
and Skagerrak3). The Corridors can be split into three types:

1 Dayaheadcorridor Corridors betweersScheduling Arewithin the Nordic market area.

9 Cut corridor Internal corridor within éScleduling Area
1 External corridor  Corridorsexternal tothe Nordic market area (in/out of the Nordic market
area).

act Exchange Corridor and Cut Corridor schedules /

:System Operator :Market Information Aggregator
Activiylnitial
bP| sActi
== o «Businessentity»
Notify Corridor and cut :PlannedResourceSchedule_MarketDocument
corridor schedules

wbProcessActions

Make Corridor and cut
corridor schedules available
for System Operators

ActivityFinal

Figurel4: Activity diagram: Exchange Corridor and cut corridor schedules
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5.5 Process aa: Exchange Ancillary servicaéscludingReserve resources

uc Ancillary services

/«Businesspar'tnerm
System Operator

__—uparticipates»

uhProcessUC»

Exchange ancillary
services

) wparticipates»
«BusinessPartner»

Balancing Service

Provider \

aparticipates»

wBusinessPartners
Market Information

Aggregator

Figurels: UseCase=xchange Ancillary services

TheAncillary serviceprocessn the Nordic countries may contain:

Frequency bias

Frequency Containmemeserves, Disturban¢ECRD)
Frequency Containment Reservigrmal(FCRN)
Unavailable production capacifgnly Norway and Swedén
Available production capaci{gnly Denmark

Spinning reservéonly Norway)

=A =4 =4 =4 -8 =9
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act Exchange Ancillary services /

:Balancing Service Provider :System Operator :Market Information Aggregator

Activityinitial

ubProcessAction»

Make ancillary services
schedule

«BusinessEntity»
:PlannedResourceSchedule_MarketDocument

abProcessAction»

Aggregate and forward
schedules

aBusinessEntity»
:PlannedResourceSchedule_MarketDocument

«bProcessAction»

Make ancillary services schedules
available for System Operators

ActivityFinal

Figurel6: Activity diagramExchange Ancillary services

Amongst the primary requirements for ti&ystem Operataris the necessity to provide for energy reserves
in order torespond to unexpected events to keep the electricity system operational.

5.6 Process areaPublish outages

Whenever an outage situation occurs (either forced or plannedSystem Operatosends the
informationto the Market Information Aggregator.
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act Publish outages/

System Operator :Market Information Aggregator

Activitylnitial

«bProcessAction» «BusinessEntitys «bProcessActions
B Pl :Unavailability_MarketDocument i
and submit outage Publish outages

information

ActivityFinal

Figure 17: Activity diagramPublish outages

5.6.1 Outage information modification

An outage situation may be modified to indicate its progress or to correct any data that is found to be
invalid.

5.6.2 OQOutage information deletion

I IAQSYy 2dzil3S YlIé& 6S RSEtSGSR 6AGK Iy dzLJREfiedd GKI G
of deleting the outage from the published list.
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6 BusinesdDataView

6.1 ESS Schedule Document from IEC6232%2 Ed.2

TheESS (ENTSOScheduling Syster@rhedulddocument is used foplanned corridors and cut corridors
exchanges

This chapter describes a Nordic subset of the document descrideCi62325 framework for energy
market communications, Part 45%e€[2].

6.1.1 Class digram:ESSchedule Document contextual model

class Schedule document model /

<«ABIE> +Process «ABIE»
Schedule_MarketDocument 1 Process
+ mRID: ID_String + processType: ProcessKind_String
+ revisionNumber: ESMPVersion_5tring + classificationType: ClassificationKind_String

type: MessageKind_String

+Sender_MarketParticipant
createdDateTime: ESMP_DateTime

1.1
+Matching_Time_Period

Time_Period

1..1 «ABIE»

=Receiver_MarketParticipant MarketParticipant «ABIE»

+MarketRole MarketRole

1.1+ mRID: ParyiD_String

+Subject_MarketParticipant "1+ type: MarketRoleKind_string ‘
0..1

+Schedule_Time_Period
«ABIE» ‘

+ timelnterval: ESMP_DateTimelnterval

0..1

+Domain ? 1.1

‘ «ABIE»

Domain

‘ + mRID: ArealD_5tring

+In_Domain 0.1 +0ut_Domain 0.1
+TimeSeries | 0..%

+In_MarketParticipant
«ABIE» «ABIEs
TimeSeries 0.1 Party_MarketParticipant
+0ut_MarkertParticipant
mRID: ID_String + mRID: PartylD_String
version: ESMPVersion_String 0..1

businessType: BusinessKind_String

product: EnergyProductKind_String CABIE»
objectAggregation: ObjectAggregationKind_String + MarketEvaluationPoint MarketEvaluationPoint
curveType: CurveType_String [0..1]
0..1| + mRID: MeasurementPointlD_string
«ABIE»
+MarketAgreement MarketAgreement
0..1| + type: CapacityContractKind_String [0..1]

+ mRID: ID_String

y ni «ABIE»
+Measurement_Unit Measure_Unit
T-1 e name: MeasurementUnitKind_String
+Reason <FCI..] +Period ?l..‘
«ABIE» «ABIE»
Reason Series_Period

+ text: ReasonText_String [0..1] + resolution: Duration

+Reason 0..%
+Point [ 1..*

‘ «ABIE» ‘

‘ + code: ReasonCode_String ‘ + timelnterval: ESMP_DateTimelnterval

Point

+ position: Position_Integer
+ quantity: Decimal

Figurel8: Class diagranESSchedule Document contextual model
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6.1.2 Class diagramESSchedule Document assembly model

class Schedule assembly model /

«MBIE=
Schedule_MarketDocument

+ mRID: ID_String

+ revisionMumber: ESMPVersion_String

+ type: MessageKind_String

+ process.processType: ProcessKind_String

+ process.classificationType: ClassificationKind_String

+ sender_MarketParticipant.mRID: PartylD_String

+ sender_MarketParticipant.marketRole.type: MarketRoleKind_String
+ receiver_MarketParticipant.mRID: PartylD_String

+ receiver_MarketParticipant.marketRole.type: MarketRoleKind_String
+ createdDateTime: ESMP_DateTime

+ schedule_Time_Period.timelnterval: ESMP_DateTimelnterval

+ domain.mRID: ArealD_5tring

+ subject_MarketParticipant.mRID: PartylD_String [0..1]

+ subject_MarketParticipant.marketRole.type: MarketRoleKind_String [0..1]
+ matching_Time_Period.timelnterval: ESMP_DateTimelnterval [0..1]

+TimeSeries 0.

«MBIE=
TimeSeries

+ mRID: ID_String

+ wersion: ESMPVersion_String

+ businessType: BusinessKind_String

+ product: EnergyProductKind_string

+ objectAggregation: ObjectAggregationKind_String

+ in_Domain.mRID: ArealD_String [0..1]

+ out_Domain.mRID: ArealD_String [0..1]

+ marketEvaluationPoint. mRID: MeasurementPointID_String [0..1]
+ in_MarketParticipant.mRID: PartylD_String [0..1]

+ out_MarketParticipant.mRID: PartylD_String [0..1]

+ marketAgreement.type: CapacityContractkKind_String [0..1]
+ marketAgreement.mRID: 1D_String [0..1]

+ measurement_Unit.name: MeasurementUnitkind_String

+ curveType: CurveType_String [0..1]

+Period 1.%

«MEBIE=
Series_Period

+ timelnterval: ESMP_DateTimelnterval
+ resolution: Duration

~Point | 1.% +Reason | 0.1
«MBIE= «MEBIE=»
Point +Reason Reason

+ position: Position_Integer
+ quantity: Decimal

0..* | + code: ReasonCode_5String

+ text: ReasonText_string [0..1]

Figurel9: Class diagranESSSchedule Document assembly model
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6.1.3 6.1Attribute usage ESS Schedule Document, NBM schedules

The document is used in the followiexchanges:
i Tablel: Documents used fasperational schedules

o 1.4, NBM Forecast
o0 1.5 Operationalschedules

IEC CIM Attribute Cl. Code and description
[1] Schedule_MarketDocument
Unique identification of the document
mRID [1] .
Note: The maximum length of the ID6€ characters.
revisionNumber [1] Fixed 1
tvpe [1] A03 Balance areachedule
yp A30 Cross border schedule
rocess.processType [1] Al4  Forecast
P P yp A39 Synchronisation process
process.classificationType [1] AO02 Summary type

sender_MarketParticipant. mRID | [1] | ldentification of the party who is sending the document

sender_MarketParticipant.
marketRole.type

AO04 System Operator

) o Identification of the party who is receiving the schedules
receiver_MarketParticipant. mRID| [1]

receiver_MarketParticipant.marke [1] A33 Information receive
Role.type
createdDateTime [1] Date and time of creation of the document.
s_chedule_Time_Period. 1] The beginning and ending date and time of the period covered by
timelnterval document
domain.mRID [1] | Domain covered within document
[1..%] TimeSeries
Unique identification of the Time Seri@mique over time for the
mRID [1] | sender in question)
Note: The maximum length of the ID&® characters
version [1] Fixed 1
A04 Consumption
businessType [ égg -I\rlcc))trarllc:glri‘rc])?r?]dlgggv schedule
Z96 Conform load schedule
product [1] 871686700001&\ctive power
objectAggregation [1] A0l Area
in_Domain.mRID [1] EIC code of area where the energy is going to
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IEC CIM Attribute Cl. Code and description
. EIC code of area where the energgasning from
out_Domain.mRID (1 o o . .
Within a Bidding Zone, use same Domainas out_Domain
measurement_Unit.name [1] MAW MW
curveType [1] AO01 Sequential fixed size block
AO05 Nonoverlapping break points
[1..%] Series_Period
. The start and end date aniiime of the time interval of the period in
timelnterval [1] .
question
The resolution defining the number of periods that the time interva
divided.The resolution is expressed in compliance with ISO 8601 i
the following format:
PnYnMnDTnHNMnS.
resolution [1] | Where nY expresses a number of years, nM a number of months,
ydzYo SN 2F RI&@ad® ¢KS fSGGSNI ac¢g
time expression andfter it nH identifies a number of hours, nM a
number of minutes and nS a number of seconds.
l.e.PT1Mor PTSM
[1..%] Point
o The position of the observation within the time seri&equential
position [1] o :
value beginning with 1.
gquantity [1] Bilateral exchange between domains.

Table3: Usage of ESS Schedule Document, NBM sche@#&Schedule
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6.1.4 Dependency matrix: ESS Schedule Documbi8M ESSchedule

Schedule Market Document Time Series Ser_|es

Period

Document| Process| Classification| Business|  Object Curve .

. Resolution
type type type type aggregation| type

TOta'HZ'Vavm”ed A30 A39 AO2 788 AO1 AO5 PTIM

Conform Load 5 Al4 AO2 796 AO1 AO1 PT5M
Forecast

Norrconform |, Al4 AO2 795 AO1 AO1 PT5M

Load Forecast
Total

Consumption AO03 Al4 AO02 A04 AO01 AO01 PT5M

Forecast

Table4: Usage of ERRffanned Resource Schedule Document, NBVsEl&Slule
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6.1.5 Attribute usage ESS Schedule Document, Corridor and Cut corridor schedules

Thedocument is used in the following exchanges:
i Tablel: Documents used fasperational schedules

o 1.9 Corridor and cut corridor schedules

IEC CIM Attribute Cl. Code and description
[1] Schedule_MarketDocument

Unique identification of the document
mRID [1]

Note: The maximum length of the ID is 35 characters.
revisionNumber [1] Fixed 1
type [1] A04 System Operator area schedule
process.processType [1] Al7 Schedule day
process.classificationType [1] A0l Detail type
sender_MarketParticipant.mRID [1] Identification of the party who is sending the document

sender_MarketParticipant.
marketRole.type

AO04 System Operator

receiver_MarketParticipant. mRID| [1] | Identification of the party who is receiving the schedules

receiver_MarketParticipant.marke AO4  System Operator _

Role.type [1] A05 Imbalance Settlement Responsible
A32 Market information aggregator

createdDateTime [1] Date and time of creation of the document.

schedule_Time_Period.
timelnterval

The beginning and ending date and time of the period covered by
document

Any known area from the Harmonised role model covering the are
domain.mRID [1] | within the time series level of the document, e.g. Scheduling Area,
National Area, Nordic Markétrea (10Y1001A1001A91G) etc.

[1..%] TimeSeries

Unique identification of the Time Seri@mique over time for the
mRID [1] sender in question)

Note: The maximum length of the ID is 35 characters

version [1] Fixed 1

businessType [1] A66 Energy flow

product [1] 871686700001&\ctive power
objectAggregation [1] AO06 Resource Object
in_Domain.mRID [1] | Scheduling Area or National Area.
out_Domain.mRID [1] | Scheduling Area or National Area.
connectingLine_ Corridor
RegisteredResource.mRID [0.1]

measurement_Unit.name [1] l\KA\'/T/\',I'V IEAV\\//V or

Nordic Market ExpertGroup(NMEG) Page29



Ediel Nordic Scheduling and Ancillary Services Proses

IEC CIM Attribute Cl. Code and description
curveType [1] AO01 Sequential fixed size blocks
A04 Overlapping break points
AO05 Nonoverlapping break points
[1..%] Series_Period
. The start andend date and time of the time interval of the period in
timelnterval [1] .
question
The resolution defining the number of periods that the time interva
divided.The resolution is expressed in compliance with 1ISO 8601 i
the following format:
PnYnMnDTnHNMnS
resolution [1] | Where nY expresses a number of years, nM a number of months,
ydzYo SN 2F RI&@a® ¢KS fSGGSNI ac¢q
time expression andfter it nH identifies a number of hours, nM a
number of minutes and nS a number of seconds.
E.g.PT1Hor PT60M
[1..%] Point
position [1] | The position of the observation within the time series
quantity [1] The q_uantlty of the product for thposition within the time interval in
guestion

Table5: Usage of ESS Schedule Document for Corridor and Cut corridor schedules
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Ediel Nordic Scheduling and Ancillary Services Prases

6.2 ERRP Planned Resource Scheddeument
TheERRPlanned Resource Schedlecument(OperationalScheduleDocument) is used for operational
schedules

This chapter describes a Nordic subset of ENT S version of thelocument The document is based on
the European Style Market Profile (ESMP) as describ&Cir52325 framework for energy market
communications, Part 45kee[2].

6.2.1 Class diagramERRP Planned Resource Schedbeumentcontextual model

Figure20: Class diagranERRP Planned Resource ScheDoleumentcontextual model
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