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About ENTSE

ENTSEE, the European Network of Transmission System Operators, reprekatsctricity transmission
system operators (TSOspm 36 countries across Europe. ENIES®as established and givisgal
mandatesby the EW@s Third Legislative Package for the Internal Energy Market in 2009, which aims at
further liberalising the gas and electricity markets in the EU.
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About thisAnnual Report

ENTS&Ss Annual Report is a legally mandatimtument, released every year and submitted to ACER for
Opinion (Article 8(3)(e), Regulation 714/2009). ENES@nnual Report 2017 covers activitibat took

place between % January and 31December 2017. Because the release date is expected in {& a06d

to ensure the reader is better informed also includes relevant activitiéisat took place between %

January 2018 and SMarch 2018.

Highlights of 2017

U Entry into force of he three remaining network codesSystem Operation Guideline, Electricity
Balancing Guideline, Emergency & Restoraletwork Code

U Following the cold spell of January 2017, ENES@proved its methodology to anticipate and
respond to critical grid sitations

i ENTSEE and ENTSOG developed common scenarios as part of theiyedierNetwork
Development Plans, ewonstructed together with stakeholders, and a@dat reducing CO2
emissions by 80 to 95%y 20%9.

i ENTSEE completed the first phase of a majoro&wtion plan of its Transparency Platform to
improve the quality and readability of the data.


https://www.entsoe.eu/about/inside-entsoe/members/
https://www.entsoe.eu/about/inside-entsoe/members/
https://www.entsoe.eu/about/inside-entsoe/official-mandates/
https://www.entsoe.eu/about/inside-entsoe/official-mandates/

U ENTSEE has decided in 2017 pwioritize until 2022 thesixfollowing topicsProvide leadership on
the future power system and facilitate market desgmwiutions develop a new ICT approach and
capability, including cyber securjtgevelop the DSO partnerghicoordinate andacilitate regional
developments develop transparencgyand cevelop a solid governance of ENTS@nd strengthen
long-term financialplanning.

U As aresult of ENTSES legalmandates especially the development of the Common Grid Model
the Assembly decided to increase ENE&Cbudget by 40%.

Executive summary

This Annual Report 2017 looks back at the achievement of the objectives set in our annyalogoaknme

for 2017 and at the main challenges we met in its completi@ur. work programme foresavivk main areas

of activity: the implementation of the networ&odes; the planning of the future grid, including adequacy
and innovation; the implementation of the single electricity markemnectingwith neighbouring regions;
andwork on improving transparency and closer cooperation \stdkeholdes.

2017 sawthe turning of a pageas the three remaining coddthe System Operation Guideline, the
Electricity Balancing Guideline and the Emergency and Restordtétwmork Codg entered into force,
triggering a countdown for many of the implementation deliverables specified in the codes (Chapter 1). The
implementation of the CACM Regulation is already well underwtdle the implementation of the latest
codes to enter into forcewill take place over the coming years, as late as 2022 for the Emergency &
RestorationCode Progress has been made in the developmentled Common Grid Modednd of its
information platform the OPDEwho are instrumental in the implementation of the CMCand FCA
regulations and of the SO Gelthe.

ENTSE has been tasked tgegulation 714/2009 with a monitoring role, looking in particular at the
network codeseffect on the harmonisation of applicable rules aimed at facilitating market integration. Our
analysis on the implementation of the single eltyead and intraday couplingn i2017 highlights the
progressmade in the delivery of implementation deliverables including the MRégional Coupling project
and the intraday market coupling project XBIDalko points to some expected challenges, notably the
establishment of thaQORECapacityCalculation Regionfor all parties involved including TSOs, NEMOs and
NRAs.

Chapter 2 details the development of ENTER® Ten-Year Network DevelopmentPlan (TYNDP018 and

its set of scenarios, elaborated for the first time jointly with ENTSOG and stakeholders. The TYNDP 2018 has
evolved in its methodology, regarding the involvement of stakeholders, regulators and member states, as
well as the indicators considerehd the modelling approaches. A novelty in the TYNDP package, the pan
European system needs analydtsirope Power System 2040: completing the gemmines the neetbr

additional capacity increaseh findssignificantcostsi environmental and in terms of electricity supplgf

not investing in the network. The 207 applications received from transmission and storage projects will,
after a costbenefit analysis and selection, feed into the TYNDP 2018 to be released this summer.

The cold spell in the winter of 204817 put the spotlighton our adequacwork (Chapter 3). Our special
report dManaging critical grid situatiodsnd the accompanying mieet analysis identified focus areas for
action to better anticipate and respond to similar events in future. The measures singled out to detect
critical grid situations were implemented in time for the Winter Outlook 2@018, whichexaminesvorst-


https://www.entsoe.eu/Documents/TYNDP%20documents/TYNDP2018/european_power_system_2040.pdf

case guations that could occur in 1 year out of 20 (instead of 1 year out of 10 previously) and analyses the
risks associated with extreme climate conditions taking place simultaneously in all of Europe.

Looking at the next decade, tlimdingsof the Mid-term Adequacy Forecast 2017 point in particulattte
important effect of climate conditionand to complex and strong system interdependencies, calling for a
pan-European perspective.

Regardingnnovation (Chapter 4ENTSEE plans and coordinates T®B&I efforts and promotes the real

life application by TSOs of R&D results (see our R&I Application Report released last June, with 20 concrete
examples). We integrate TS&PR | activities with tbseof all other energygtakeholders to support Eurofe

energy transition via the ETIP SNET.

Our R&D work focuses for a large part on developing solutions for theDB&Dpartnership. That
partnership is becoming increasingly importadte to the increase in decentralised sysis, the
development of demandlesponse and the inclusion of new actors, e.g. aggregators, in the market. We
participate in the Horizon 2028upported project TDAssist, which aims at designing and developing new,
modern and safer ICT tools and techniqtiest enable information and data exchange between TSOs and
DSOs. In addition to R&D projects, ENEI®working closely with DSiBspresentatives at EU leveEDSO

for Smart Grids, eurelectric, Geode and CEDE@ stakeholders to develop common pasits on data
management, active system management and the use of distributed flexibility.

ENTSEE and the Transparency User Group have brought a number of improvements to the Transparency
Platform (Chapter 5). Work conducted in 2017 covered data qualiyreadability, while the platforids
userfriendliness is being tackled in 2018.

ENTSEE ensure TSOs coordinate the operation of their networks (Chapter 6), via the use of common
network operation tools. Among these tools, ENTEB® Awareness System, allmg TSOs to monitor
energy flows and the state of the network across Europe in real time, is being upgraded and reviewed to
ensure compliance with the System Operation Guideline. The physical infrastructure connecting TSOs, the
(Electronic Highwdy is being merged with ATOM, the data exchange communication network used for the
Common Grid Model, thus creating one single physical infrastructure foroE8@munication network.

The Common Grid Model (see Chapter 1) is the foundation for running the fiveesepvovided by Regional
Security Coordinators, and as such is the basis foréice@slination at regional level.

ENTSEE views the arrival of increasingly advanced digital technologies as an opportunity to foster
coordination even furtherWe have deviwped over the course of 2017 a digital stratethat looksat
designing a new IT architecture to allow TSOs and market players to take advantage of the digital
transformationto designmore efficient processes and methods. Its implementabeganin 2017 with, as

a first step, a new governance for ENTE®I Frelated activities.

This annual reporfeaturesan assessment of our transparency and openness to stakeholders over 2017
(Chapter 7) Its findings are mixed. Innovative engagement activities lmaen undertaken, such as the
creation of the network codes issue logger tool and a training on network cdtlesoverall feedback
received from stakeholders is encouraging (3.6% increase in our stakeholder survey compared;tm2016)
particular,our indgpendent Advisory Council ferceivedasmakingour governance, decisiemaking and

work product deliberations more transparent and accessiblewever, specific points are flagged for
improvement, especially as regardur consultation process. The overalming majority of our legally
mandated tasks foresee a public consultation. ENES® currently reviewing its consultation rules and



assessing potential options so that stakeholders are better informed and have more time to contribute, and
the overall pocesssless constraining.

Finally, Chapter 8 provides an overview of the financial and staff resources engaged to deliver our work
programme. In 2017 our result showed a loss@¥7 Ml. A 40% increase of the budget 28,7 Ml was
decided for 2018, driven by our mandate to deliver the Common Grid Model.
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1. Network codes: One set of rules

Building a secure, competitive and laarbon European electricity sector and the internal energy market
are ambitious targetdasedon a common set of ruleFheserules are the network codes. The codes are a
technical rulebook, that complemesiexisting legislation by defining a commdawode of condudifor all.
Generators, grid operators, traders and all other players in the secilbadopt the same practices and
business processes.

State of play: where do we stand after eight years?

Between 2009 and March 20JEZNTSEE has developed, jointly with _
. ENTSEE shall elaborate network codes in

ACER and stakeholders, eight network codes. afpeovalof the | the areas referred to in paragraph 6 of thi
Electricity Balancing Guideline by EU member states in M20&Ri | Article upon a request addressed to it by

ked th nd of that pr Al d h n ntered i the Commission inaordance with Article
marked the end of that process. All codes have now entered | g (regulation 714/2009, Article 8(1))
force, and ENTSHs resources are now mostly focused on thg
implementation, detailed hereafteiThe codes need to remain #p-date with market and technological
developments. Theireview is an ongoing procesgich ENTS®& will workon jointly with ACER over the

years to come.
The codesre grouped ito three families:

A Market codesmove market integration forward, for more competition and resource optimisation.
They set rules for capacity calculatiammd allocationdayahead and intraday markets, forward markets and
balancingnarkets

The CACM Regulation entered the third yeaiitsfofficial implementation period in August 2017. The
Forward Capacity Allocation Regulation entered its second year of implementation in October 2017. Finally,
the Electricity Balancing Guideline was approved in comitology in March 2017 anddnterforceon 18
December 2017Several implementation projects at the European and regional levels are already ongoing
or planned.

A Operational codegeinforce the reliability of the system through stadé-the-art and harmonised
rules for operating the grid. They cover system operation, regional cooperation and emergency situations.

The System Operation Guideline entgrento force on 14 September 2071 andthe Emergency and
RestoratiorNetwork Coden 18Decembe2017. Several implementation projects with deliverables on the
pan-European and regional levels have already begun.

A Connection codeset the EUwide conditions for linking all actors safdly the grid, including
renewables and smart consumption. They include the technical requirements for generation and demand
facilities and higfvoltage direct current (HVDC) connections.

Although their implementation is the responsibility of each EU menskete, ENTS@ acts as a platform

to share information and good practicesspeciallythrough the publication of implementatioguidance
documents ENTSEE also monitors the implementation of the three codes, looking in particular at
divergences in naticad implementation.

; Q
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THE CODES BEYOND fElE

ENTS&s membership includes nelBU caintries, includingflbania, Bosnia and Herzegovina, Switzerland,
Iceland, Montenegro, FYR of Macedonia, Norway, Serbia and Turkey as obs@&nese countries
depending on their legal ties with the Etdayhave to implement tie network codesFor example, Norway
must implement the 3 package and the network codewhile Switzerland does not have an electricity
agreement with the EU and does not impleméme network codes.

Implementing the codes: A collective exercise

Entry into force of the codes means they become binding EU law, to be applied by European and national
players. Implementation often requires a combination of national decisions, regional agnégrand pan
European methodologies and tools. Allarket participants, DSOs, TS&@=wl regulators are involved in
various ways.

WHAT ARENTSEEANDTSGCROLES IN THE IMPLENTATIOR

The codes define which entity is responsible for each implementagisi

U ENTSEE oversees part of the implementation tasks.

U Additionally, ENTS@ facilitates the tasks attributed i@ll TSO8 AAll TSO&refers to the TSOs of
all EU countries (pakuropeartall TSQO§, or to the TSOs of a specific EU region (regiatidiSO§.
The TSOs whose countries are not member of the EU are also involved in the development phase.
Because TSOs have decided that ENEGS&tructures are the mostuitablevehicle to facilitate the
delivery of mn-European tasks ansome regional tadss, ENTS@ facilitatesthe decisionmaking
process. However, the validation of the deliverables to be submitted to NRAs is mélbTOS
not by ENTS@E.

Once submitted to all EU NRAs (or to those of the respective region), all NRAs must siradhréydecision
to formally adopt the deliverable and make it legally binding. In case they cannot reach a consensus, a safety
net process involving ACER is foreseen.

TASK RESPONSIBILITY APPROVAL

ENTSEE ENTSEE ACER
PanEuropean All TSOs(with ENTSEE acting as  All NRAs Stakeholders involvement from
Al TSOs facilitator) European and regional groups ta

national bodies

Regional @Al TSOs of the region (with ENFEO NRAs of the region
TSO8 acting as facilitator for some tasks)

National Depending on national legislation  National NRAs Monitoring by ACER, EC, ENES
(TSO, bSO

8 Q
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BJROPEASSTAKEHOLDEBOMMITTEES

Implementing the codes requires the involvement of the whole electricity community, at the EU, regional
and national levels. Implementatiotasks for all codes require extensive gabtonsultations and the
organistion of workshops involving stakeholders. In addition, ACER and HNW&® set up European
Stakeholders Committees, with three main missions:

9 to contributeto a more informed deision-making process for the methodologies and rules still to
be developed;

9 to monitor progress in implementation;

i to serveas a platform to share general views on implementation.

The Market Stakeholders Committee launched in 2Gd8owed bythe Grid Conection Stakeholders
Committee in 2016, and the System Operations Stakeholders Committee iriTR@1Balancing Stakeholder
Group also meets regularly to discuss the implementation of the Electricity Balancing GuigBlirecE
supports these committeelsy taking chargewith ACERof the preparation and development of meetings,
providing secretariat services, informing stakeholders of progress, and making avallablautes and
documents of the meetings on its website.

In 2017 ENTSEE launched theQ&A, or Issue Logger toplwith the support of ACER, the European
Commission and stakeholders participating in the European Stakeholders Comniitieesneeting of the
Committees concludes with the elaboratiof @ list of technical questions dhe implementation of the

codes The questions that are deemed of wider interest are recorded in the Issue Logger Tool, and a
responsible party (most often ENT&EObut also the Eopean Commissionand ACER) is appointéd
provide an answer to each question. By making questions and answers available to all, the Tdol aims
enhancepublic access to and exchange of information regarding the implementation of the codes.

Better information for better stakeholderengagement

To help improve the understanding of the codes and their implementation, online training on net
codes was initiated by ENT&Owith the Florence School of Regulation, in collaboration with
European Commission and ACER. The pilot washadrin October 2017, focusing on the market cod
and the interactions with the system operation codes. The training was very successful, with arour
participants and positive feedback. After the first pilot, the training will be further developedwer all
electricity codes.

In parallel, ENTSP has entirely reviewed its webpages on network codes, so that information or
latest and upcoming implementation steps is more easily accessible to all stakeholders.

Overview of implementation activities in 2017

THECACMREGULATION

The rules set by the CACM Regulation provide the basis for the implementation of a single energy market
across Europe. The CACM Regulation sets out the methods for allocating capacighieadgnd intraday
timescales anautlines the way in which capacity will be calculated across the different zones. Because it
was the first code to enter into force, in August 2015, the implementation of the CACM Regulation is well
under way. The following implementation steps were ongadim2017

; Q
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CACM 2017 AS FORESEEN
STATUS AT END Q1 2018

KEY IMPLEMENTATION ACTIVITIES Flm[almls]s[als|o|n|D

Cross-zonal Intraday capacity pricing methodology [ N N N ) OO0 O O® ® ® ® Ssubmitted to NRAs in August 2017

ENTSO-E monitoring reports (recurring tasks) - 1st X
biennial report on capacity calculation and allocation . ' ‘ . L . . ® . . . First report submitted to ACER in August 2017

Bidding zone study 000D O0OO Published in April 2018 (legal deadline 21/03/2018)

TSOs-NEMOs task: Common set of requirements
for price coupling & continuous matching algorithm . & Submitted to NRAs in February 2017
and methodology in cooperation with NEMOs

Proposal resubmitted in September
2017 after amendments.

Submitted in December 2016,
resubmitted in February 2018 after amendments

Proposal for cross-zonal gate opening

3 (submission foreseen end 2016)
and gate closure times

Methodologies for Calculating Scheduled Exchanges

resulting from single Day-ahead and Intraday Coupling (submission foreseen end 2016)

Submitted in April 2017 after amendments and
approved by ACER in December 2017

One proposal accepted by all NRAs in 2017,
a second one ongoing

Congestion income distribution methodology not foreseen in 2017 work programme

Proposals for amendment to the determination
of capacity calculation regions

ENTSO-E/TSOs activity ENTSO-E/TSOs decision Public consultation ACER / NRAs decision

TheBidding zonestudy

The CACM Regulation (Article Ztpanigs the regular reporting by ENTEon the efficiency othe
existing bidding zone configuratiorCurrent biddingzones generally correspond to membetate
boundaries. For completion of the IEM, it is importantaoalysethe robustness of this structure and
whether it is appropriate for future market needs. An efficient configiatof bidding zones maxings
social welfare by optimising electricity éhanges across Europ8ince 2012ENTSEE and the TSOs of
central Europehave been workingn the early implementation of CACM Article ,34a apilot project to
elaboratemethodologies fo the assessment anareview of bidding @ane configurations.

not foreseen in 2017 work programme

InDecember 2016, ACER issued a request for a review o 26 Oct 2017 formal submission o NRA

. . . . ‘g . . C 7 1ormal submission to S G
bidding zone configurain as specified INCACM Aicle | methodologies and assumptions, for a three montt
32(4). This review coveredstria, Belgium, Czech Republi consultation, as per CACM Article 32 (4) (a)
Denmark, France, Germany, Hungary, Italy, Luxembourg| Dec 2017 workshop with NRA representatives o
Netherland Poland. Sl Ki d s iih | | the methodologies, the difficulties encountered an

e e'r anas, Foland, Ovakia an ov,el'w. a ega what could realistically be achieved in the time
deadline of 21 March 2018ver2017, the participating TSO| available
have redefined the scope of the project so as to be able| 9 Feb9 Mar 2018 Public consultation on the draft
deliver by the legal deadline, muthe computations and| Bidding Zone Review

. . . 5 April 2018 Publication of the Bidding Zone Revie

formally submitted the methodologies and assumptions

NRASENTSEES rolewasthat of a facilitator, suppuding the participating TSOs in the process

The chosempproach is based on a selection of ex ateéined configurationsencompassing splitting or
mergingof the existing bidding zone$heyincludea separation of Austria from Germahijzuxembourg, a
split of the dig countrie® France,Germany / Luxembourg and Poland and a further spliEraince and
Germany / Luxembourg into three zone®& also consider the implicatisnof merging zones, the
combinations of Belgium with the Netherlandsd the Czech Republic with Slovakia hals® been
considered

Theseconfigurations were analysed and compared over large physical areas using a flow base methodology,
which is a first anywhere in the worl@iSOs usedetailed gridand market models toiswulate market and
system operationgor the different configurationsanalysed. Asumptionshad to be madeon the future

grid, generation and demardevelopments as well as on the future generation cisictures.

10
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This first attempt at analysing biddjrzone configurations in Europemonstratedthe dgnificant technical

complexityof the task.The participating TSOs considdithat the
evaluation presented in thfirst edition of the Bidding Zone Reviev
did not provide sufficient evidence for a modification of or fi
maintaining of the currenbidding zone configuration. Therefor
they recommendakd that, given the lack otlear evidence, the
current bidding zone delimitation be maintaineBurther work is

ongoingon the TSOs sid® assess and learn from the currer
review, so that more concrete recommendations will be availat

Aug 2016 All TSOs submittedtVersion of
the methodology

Feb 2017NRAs requested amendments

Apr 2017 all TSOs submitted the amendec
proposal to NRAs

June 2017NRAs forwarded the decision to
ACER

14 Dec 201:7ACER approved the final
methodology

in future.

The crosszonal intraday capacity prioig methodology

This methaology aimdo provide signal for use of scarce capagci
provide signals for investments andontribute to the efficient
functioning of the intraday market.

The legal framework for this proposal is described in the C

By 14 August 2017 (24 months afte
entry into force), all TSOs must submit
proposed methodology for crosmonal
intraday capacity pricing to all NRA
(Article 55, CACM)

RegulationArticle 55 but specific provisions of the Transparen
Regulation(Articles 11(1) and 11(2)yere also consideredWhen

elaborating theproposalall TSOs considered several models for t
methodology and concluded that the most appropriate would bé
combined model with continuous trading and pricing of intrade

11 April- 12 May 2017Public consultation
and workshop

Aug 2017 all TSOs submit the proposal t
all NRAs. At the time of finalisation of thi
report, NRAS decision had not been
received.

crosszonal capacity through auctions

The advantage of thehosen methodologys that it is compatible with the concept of the Single Intraday
Coupling as introduced in the CACM Ratioh (XBID project)lt allows for an efficient pricing of the
intraday crosszonal capacity through the intraday auctions and can be implemented witiiouidamental
review of the algorithm of the XBID solution.

Congestion income distribution methodolyy

Congestion income should be understood as the revenues received as a result of capacity allbgation.

be assigned to each bidding zone border based on the rules described in the distribution methodology, and
then distributed to the TSOs on each side of a bidding zone border or, via the relevant TSOs, to third party
asset owners.

In August 2016, all TSOs suliettto NRAs a first version of th
proposed methodologys per Article 73 ofie CACM Regulation
However, NRAs requested that TSOs amend their propc
principally becaus&lRAs consideretthat specific arrangements fo
socieeconomic benefits, capacity allocation constraints or poten
future principles related to capacigtlocation were not legitimate grounds for congestion income sharing

By 14 August 201612 months after
entry into force), all TSOs must subm
a proposed methodology  for
congestion income distribution to all
NRAs (Article 73, CACM)

11
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Methodologies for calculating scheduled exchanges resulting from singleatagad and intraday

coupling

TSOs submittedindividual proposals for methodologies fo
calculating scheduled exchanges hyetlegal deadline of 14
December 2016. HowevelNRAsconsidered that the proposa
should come from@ll TSO§ and not from individual TSOs, an
requestedthat all TSOs resubmit the proposéals February 2018.

By 14 December 2016 (16 months afte
entry into force), all TSOs shall submit {
all NRAs proposals for methodologie
for calculating scheduled exchange
resulting from singleday-ahead and
intraday coupling (Article 43 and 56
CACM)

The proposed methodologies as-submitted by all TSOs cove
scheduled exchanges between bidding zoaed scheduling areas
resulting from singleday-ahead and intraday couplind\ll NRAS
decision is expected in June 2018.

3 Novg 3 Dec 2017Public consultation and
workshop on all TSOs proposals fi
scheduled exchanges methodologies

Feb 2018all TSOs submit the two proposal
to all NRAs

Crosszonal gate opening and gate closure times for intraday coupling

In accordance with Article 59(1) of CACM, all TSOs submittpa—

proposal to all NRAs end 2016. Upon NRAs request, all ]
submitted an ameded proposal in September 2017. NR
requested that ACER apit a decision, due by May 2018, becau
they could not reach an agreement regarding specific capa

By 14 December 20166 months after
entry into force, all TSOs shall be
responsiblefor proposing the intraday
crosszonal gate opening and intraday
crosszonal gate closure times (Article 59(1

calculation regions or bidding zone borders.

7

Proposals for amendment to the determination @@apacity Calculation Regions
Attributing new bidding zone borders in a timely fashion is esseftraprovidingthe clearest possible
framework for the implementation of the CACMrticle 15)and FCAArticle 8) egulations All TSO8initial

proposal for @pacityCalculationRegions (CCRJelimitation, submitted in November 2015 and approved

by ACER the following year, omignsideredbidding zone borders
due to interconnections that were planned to be commission
before 2018.Consequently, the bidding zone borders created
newly established interconnectors were not yet attributed to a C(
This is the case dhe future Belgiari Great Britain bidding zone
border, resulting from the Nemo linkhe installation of which
beganin the summer of 2017 and which is expected ¢éaaken into
use in early 2019. All TSOs proposed in 2017 to attribute it to

BelgiumGB BZ border

7 Apr¢ 8 May 2017 all TSOs put proposal t¢
public consultation. No responses wer
received.

18 Sept 2017all NRAs adopted the positior
that BEGB proposal meets the
requirements of the CACM Regulatio

Q1 2018 all NRAs proceed with nationa
decisions

Channel CCR.

Also not yet included in the CCR delimitation are Eremark 1i
The Netherlands (DKiINL)borderresulting from the Cobra cable
interconnection, wo future interconnections of the Frane@reat
Britain (FRGB) bidding zone bordeand the future ALEGrO
interconnection on the bidding zone border Belgium

DKZINL, FRGB and ALEGrO

15 Nov¢ 20 Dec all TSOs put proposal tc
public consultation. At the time of
completion of this report, all TSOs proposs
was foreseen to be submitted in mipril
2018.

Germany/Luxembourg

12
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Maps: Capacity Calculation Regions

Capacity Calculation RegionsCtasks

The main deliverables at CCR level in 2017 were the delivery of proposals for fallback procedures and for
capacity calculation methodologidsSNTSEE supports the CCRs in these tasks by providing its Consultation
Hub.

Fallback procedures
Fallback procedureensure that cross border capacity can [

. ) i a By December 2@ (16 months after
provided to the market, even in the event th#te single day entry into force) all TSOs in each CCR sl
ahead coupling process is unalie produce resultsFallback submit a proposal for fallback procedure

(Art 44 CACM)

procedures must be robust, timely and ndiscriminatory.

This deliverable was due by December 2016, howewes,td the lengthy decisiomaking process within
CCRsseveral CCRmly submittedtheir proposalon the fallback procedures in 2017l proposals were
submitted toa public consultatiorprocess.

The/ KI yy St // wQa LINGbhied to publig dodsultatinin/Varchi\z818.

: Q
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Capacity calculation methodologies
All TSOs in each CCR must develogapacity calculation A ( -
. a By September 2017 (10 months after t
methodology bgsgd on a.fIGWased ap.p.roaf:r(or poordlnated approval of the proposal for the
NTC approactwvith justification) as specified in Article 20 CACN determination of CCRs) all TSOs in ea
This is only the first step in the process, as Article 21 furtf ~ CCR shall submita proposal for a comm
. . . coordinated capacity calculation
requires that CC® capacity calculation methodology b methodology (Art 20 CACM)

harmonised by 31 December 2020.

Over 2017, CCRs put thpioposals to publicansultation and submittedhem to the relevant NRAsNot

all CCRaproposed capacity calculation methodologies have been approvedgeguse some NRAs have
requested amendments. Approval of the methodology triggers a four months delay for the TSOs of the
concerned CCR to jointget up the coordinated capacityalculatorsneeded for the deployment of the
Common Grid Model.

NEMOs tasks

As required by Articl® of the CACM Regulation, all Nominated Electricity Market Operators (NEMOS)
defined as the entities designated to perform tasks related to singleatiapd or single intraday coupling

I submitted to NRAsin February 2017 proposatsr methodologies arout the intraday and daghead
algorithms(Art. 37 (5) and 37 (13nd related productgArt. 40 (1) and Art. 53 (1)as well as backup
methodologieqArt. 36 (3), and aproposal on minimum and maximum clearing pri¢&g. 41(2) and Art.
54(2)). Allproposals were submitted to public consultation in NovemBecember 2016.

In July 2017, NRAs requested amendments to NEgi©posals on algorithms and baak methodologies.
Revised proposals were resubmitted in November 2017. NRAs refdreeg@groposalon minimum and
maximum clearing price® ACER, whpublished on 20 November 2017 two decisions on the harmonised
maximum and minimum clearing prices SDAC and SIDC.

Plan for the market coupling operator function

Themarket coupling operatodMCQ Plan includes all the steps necessary to accomplish a European market
coupling operator function to integrate European eatyead and intraday power markets. It will serve as
the framework enabling the successful development and openatibmarket couplig in all EU member
states in the years to comdn April 2016 dl NEMOs submitted to all NRASirst version of theMCO Plan
Following a request to amend the proposall, NEMOs submitted a reviewedaR in December 2016. In
June 2017, NRAs approved tMEO Plan.

The MCO Plan confirms the adoption of Price Coupling of Régioinsion as the basis for pauropean
single dayahead coupling. Regarding intraday, it enshrines the adoption of the Bmser Intraday RID
solution as the basis for paBuropean single intraday couplingccording to te MCO plan, the
implementation of the SDAC and SIDC shall in any casastloinger than 12 monthfollowingthe date of
approval of the MCO Plaihe CACNRegulatiorrequires that NEMOs and TSOs jointly organisedtheto

2Two of the CCRs submitted their proposals to public consultation after the legal deadligmutreEast Europe CCR in December 2017 and the
IT North CCR in Féharch2018.

3 Our Annual Work Programme for 2017 foresaw the drafting of a plan to extend theR&gtonal Coupling to neighbourirggions. This activity
has been cancelled following the identification in the MCO Plan of the Price Coupling of Regions as the solution to ireleBmeRC.
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day management of the SDAC and SIDii&2 NEMOs and the TSOs are now defining the governance
structure for this management with the aiof havingit implemented by 2019.

THEFORWARMCAPACITALLOCATIRREGULATION

The FCA Regulation, which entered into force on 17 October 2016, sets out rules regarding the type of long
term transmission rights that can be allocated via explicit auction, and the way holders of transmission rights
are compensated in cadbeir right is curtailed. The overarching goal is to promote the development of
liquid and competitive forward markets in a coordinated way across Europe, and provide market
participants with the ability to hedge their risk associated with comsler electricity trading.

FCA 2017 AS FORESEEN

KEY IMPLEMENTATION ACTIVITIES SESIUSIARERDIC TE208

NRAs decision on the implementation of Long-Temm Transmission Rights . ‘ . Approved by NRAs in March 2017

Proposal for necessary arrangements ->00000000VO Started in April 2017

Regional design of Long-Term Transmission Rights (CCR task) 900000 OO E\I/Jl;\lrg;;(:do:))/;ggsih?'gﬁgarf’oﬁlr?;g?'f
TSOs to implement Long-Term Transmission Rights >0 0 0Ongoing

Functional requirements for the establishment of the Single Allocation Platform O0000O0COOO ﬁz’i\:;ﬁe:‘ ESI;ZHGNSEZSO:WHS ijzﬁg}ggg 5017
Single Allocation Platform implementation according to requirements o000 Ongoing

Harmonised Allocation Rules 900000 OO Approved by ACER in November 2017
Implementation of the Harmonised Allocation Rules -y . . Commenced in January 2018

Nomination Rules - borders with Physical Transmission Rights 900000 o000 0O Submitted to relevant NRAs in October 2017
Statistical Analysis of long-term cross-zonal capacity comparedtoshorttermaliocation @) @ @ @ O @ © © 0 ©® @ @ Postponed to 2018

Biennial report on capacity calculation and allocation (also CACM deliverable) . . . . . . . . . . . . Ongoing

Monitoring Plan O00000CO OO Submitted in April 2017

List of relevant information (ACER in collaboration with ENTSO-E) . . . Ongoing

ENTSO-E/TSOs activity ENTSO-E/TSOs decision Consultation ACER / NRAs opinion

Harmonised allocation rules for lorterm transmission rights
An important component of the FCA, harmonised allocation ritsR Article 51 of the FCA Regulatjon

deal with the procedures for auctioning transmission righ| 16 jarc 17 Feb Public consultation

the terms on which market participds may participate in| apr2017all TSOs submit the HAR proposal anc
explicit auctions and the terms for use of crassal capacity.| the regional or border specific annexes to the
Therules submitted by all TSOs in April 2017 apgroved by relevant NRAS

] ] Aug 2017 NRAs requesACER to adopt a decisior
ACER in Novembeapply to the longterm allocationsas from Nov 2017 ACER approves the HAR
15t January2018.

Thecurrent version of thédAR was the outcome of previous steps taken as part of the early implementation
of the FCA Regulation. The first HAR propaggdroved by relevant NRAs in 2Qapplied for the longerm
auctions of 2016An updated version appligdr longterm auctions in 2017.

Functional requirements for the establishment of the Single Allocation Platform
The Single Allocation Platform (SARYill facilitate the _ _

. .. . V' By 17 April 2017 (6 months after entry inti
allocation of longterm transmission rights and the transfer ¢ = ¢5ce) "all TSOs shall submit to all NRAS

these rights among market participang European leveln proposal for the establishment anc

e ; : development of theSAP and for its cost
adeIt-IOI’.l, it should gontrlbute to a trans.pa.rent.and ROf sharing methodology (FCA Regulation Artic
discriminatory allocation of lonterm transmission rights. 49 and 59)
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In their joint proposal submitted in April 2017, all TSOs proposed to entrust the operation of the SAP to the
Joint Allocation Office (JAO). The JAO is a joint service company of 20 TSOs from 17 countries, performing

the yearly, monthly and daily auction$ transmission rights
on 27 borders in Europ@he JAO allocates capacity 8808

behalf ands not independent from them:lbcation of cross

border capacities remains ultimately the responsibility

TSOslt is already allocating forward capacities line with

the main body othe HAR since 2015.

Apr 2017all TSOs submitted proposal for the
establishment of the SAP to all NRAs

18Sept20lY bw! & | R2LJi SR
proposal meets the requirements of the FCA
Regulation and as such can be approved by all

NRAs.
By end 2017each NRA adopted national decision

LJ2

For AC borders having allocations on the SA@platform should be operationaby December 2018 (i.e.
within 12 months after all NRAspprova). Forward capacity allocations ddCinterconnectorsis due b
take place on th&ARo later thanDecember 201924 months after NR&&pprova).

Longterm transmission rights

One of the key deliverableg theregional level undertte FCA
Regulation is the regional design of lelegm transmission
rights (Article 31). TSOs in each capacity calculation reg
where longterm transmission rights exist must jointly develc
a proposal for the regional design of letegm transmission
rights to be issued on each bidding zone border within t
capacity calculation region.

V By 17 April 2017 (6 months after entry int
force), TSOs in each capacity calculation reg
where longterm transmission rights exishall
jointly develop a proposal for the regiona
design of longerm transmission rights to be
issued on each bidding zone border within th
capacity calculation region. (Article 31 FC
Regulation)

Throughout2017, the proposals for each CCRs were elaborated by the respectivean8Q@sit to public

consultation For most CCRthe proposals were approved by the concerned NRAs. When that was not

possible, the decision was forwarded to ACER.

Nomination rules- borders with physical transmission rights

As per Article 36(2) of the FCA Regulation, a proposal
nomination rules was due by all TSOs issuing phys
transmission rights on a bidding zone bordéomination rules
describe the process by which a holder of a phys
transmission right and its counterparty notify the respecti

V By 17 October 2017 (12 months after ent
into force), all TSOs issuinghysical
transmission rights on a bidding zone bord
shall submit a proposal for nomination rule
for electricity exchange schedules betwee

bidding zones (Article 36(2) FCA Regulation

TSOs of the use of the respectiVengterm crosszonal
capacity.

The understanding of the TSOs issuing physical transmig—

rights is that the proposals had to be submitted per biddi
zone border. Therefore, the proposals have been prepar
consulted andsubmitted at least at bidding zone border leve

Overall, 14 proposals were submitted to the relevant NRA

27 June; 18 Aug Public consultation and webinal

17 Oct 2017 concerned TSOs submitted th
proposals to the relevant NRAs for approval.
the time of finalisation2 ¥ G KA & NXBLJ
decision was expected in April 2018.

October 2017.

Statistical analysis of longerm crosszonal capacity compared to sheterm allocation

Because of the delay in the approvaltbe CACM capacity
CACM see above), this activity has been postponed. In
conducted primarily athe regional level.

16
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addition, it has been decided that it will be
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THEBE_ECTRICITBALANCINGSUIDELINE

Electricity balancing is the process by which TSOs ensure, in real time, sufficient energy to balance inevitable
differences between supply and demand. The Guidelmg&lectricity Balancing (GLEB) aims to move Europe
from the current situation, in which most balancing is carried 1 \iarch 207: EU member states approve
at a national level, to a situation in which larger markets all{ the GLEB in comitology

the resources available in Europe to be used in a more effeq 18 Dec2017The GLEB enters into force
way.

The Guidelinesets a framework for common European rules and European platforms for-looodsr
balancing mekets for imbalance nettingrequency restorationaserves with automatic aistation (aFRR),
frequency restoratione@serves with manual activatn (mFR) and replacement reservesherole of the
European platformgs to secure the economicalgfficient purchase and itime activation of balancing
energy Work is ongoingn TSGT SGsettlement, imbalance settlemertarmonisation, crosgonalcapadty
allocation, reportingcoordination of thetasks andon the implementation frameworks for the European
platforms

Early implementation projects

For establishing the European platforms, the International Grid Control Cooperation (IGCC) project and the
TransEuropean Replacement Reserves Exchange (TERRE) project have been identified as implementation
projects forimbalance nettingand for replacemen reservesin 2016. In 2017, the Platform for the
International Coordination of Automated Frequency Restoration and Stable System Operation (PICASSO)
project and the Manually Activated Reserves Initiative (MARI) project were approved as European
implementaion projects for aFRR and mFRRpectively

The four European balancing implementation projects have greatly grown during 2017 and now cover
practically all members of the regions that are mandated by the GLEB to implement the European platforms.
The HEropean implementation projects also developed further the principles for-TSO and TSO
BalancingServiceProvidersettlement.

U The International Grid Control CooperatiofGQCEproject

The imbalance nettingnplementation frameworkvas drafted during 2017. Aftex public consultation in
early 2018 ENTStE s studyinghe feedback received from stakeholders and regulators\aitipreparea

final proposal of the implementation dmework. In 2018, IGCC will continue working on the
implementation of the platform, including decisions on communications requirements, an update of the
IGCC multlateral agreementind the study of different invoicing solutions.

o S
Austria A2C o Ohertz -
Belgium & TS Germany rumpriun
elia £aTennet
Czech AT
Republic C':epi TRANSNET BW
Denmark CNERGINET switzerland swissgrid
France @ é'mot The Netherlands a=Tenner
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ThePICASSDSOs signed advhorandum of Understandingy July 2017. The first public consultation on
the design of the aFRR Platform was launchadawember2017. The implementation framework for the
exchange of balancing energy fraRRRs beingprepared anda proposal for the TSDSO settlement of
aFRR exchanges will be drafted during 2018. THvgof the platform is foreseen by the end of 2021.

Austria APC Bulgaria ZAeSOEAD  poland S
o Croatia W HOPS  rPortugal REN
Belpum “ %la
; Ciechhepuble  COPS  Romania A
@
2 Denmark ENERGINET Slovakia =
“ "iOhertz 0
A ) Finland FINGRID  Slovenia K ELES
Germany amprion o
oTenner Seeece A Seen ....9,.“ A
TR7NSNET BW Hungary N,  Sweden o
MR
e Nahertance renney Norway Statnett Switzerland swissgrid
italy ATerna
u MARI

In April 2017 MARITSOssigned aMemorandumof Understandingor the design, implementation and
operation of a newnFRRplatform. MARI TSOdeveloped a mFRR platform desigwhich was published
for public consultation in Novembe&017. In addition, regular communication with the NRAs throtngh

Implementation Group meetings was established. Theigois foreseen by end of 202MARITSOs are
preparing the mFRR Implemeni@t Framework, which shall be submitted by December 2018.

MARI members
(25 TSOs)

Austria Pl Lithuania X Bulgaria ] Serbia
Belgium “%la Norway Statnett Croatia W HoPS g:;:;"c
Czech &epi Netherlands grrenner
Republic Hungary e ENTSO-E
SR ovramerfox  Portugal REN
Estonia elering Poland ==
Finland o Romania £
T (<] Slovenia MELES
hares Spain AR

avenner =

Germany A Sweden g
amprion

TRANSNETBW  Switzerland swissgrid

United

Greece e Kingdom nationalgrid
Italy =
Latvia B

U TERRE

= EMC

entso@

TheTERRESOs performed a second public consultation on the desigiEBRE in July and August 2017.
Moreover, the TSOs performing theservesreplacementprocess are preparing thRRImplementation
Frameworkto comply with the GLEB arrdn a public consultation in Februafpril 2018 During 2018,
TERRE will continue to work on incorporating commentsnfistakeholders and regulators into the

18
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Implementation Frameworfinal proposal, as well as on the implementation of the IT platform (LIBRA). The
TERRE dove is foreseen ithe second half of 2019.

TERRE Observers

France @ ADMIE 3
Great Emain natanalgrid Czach Republic &
aly . Honaay Statrett
Fortugal [REN+] ENTSO-E entso@
Spain R secretarial
Switzerland —
Participants under the AR IF and :
o "
Bulgara - Denrmark [reem—r
Hungary oL Finland FINGRID E
Paland PEE Sweden — 3
Romanta ry -

Frequency containment reserve

A voluntary pilot initiative supporting the implementation of the GLEBhe common market for
procurement and exchange of Frequency Containment RegE®@R)nvolves 10TSOs who procure their

FCR in a common market. The project partners launched a public consultation in early 2017 to assess
possible market design evolutiorighe consultation collected market participadi$ews on detailed design
options and proposed chiges to be implemented in the next phase of the proj&ased on the answers
received, project members prepared a proposal for tharket design of FCRaperation, as per Article

33(1) of the GLEBhe proposalvas submitted to public comdtation in eaty 2018 before submission to

NRAs for approval.

Austria Apc & 78 0hertz
Belgium E 715
g elia Germany l\ampfion
Western P
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France @ de franspo
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THESYSTEMOPERATIOKBUIDELINE

The System Operation Guideline sets out harmonised rules on how to operate the grid to ensure the security
of supply with increasing renewabldts implementationentails several challenging tasks for TSOs at pan
Europeansynchronous areaandregional(CCRlevels. Work at parEuropean level is steered by ENTSO

E, while synchronous aregzactivities are steered by TSOs in the respective regional groups withintief
harmonisingas much as possible.

4The SOGL sets a number of implementation tasks at regiomedning Capacity Calculation Rets¢ level. These are not the same as the areas
covered by Regional Security Coordinators. The services rollout by RSCsEuaopaan task, steered by ENTSO
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A large part ofthe implementationof the SOGIs prepared througlthe rollout ofthe fivestandard services

by the Regional Security Coordinator$his includes the establishment of year ahead scenarios for
assessing the operation of the interconnected transmission system (Article 65);alyead/day
ahead/intraday common grid models from individual grid models (articles 67(1) and 7&g#)),
methoddogy for coordinating the operational security analysis (Article 75), agreeing on the principles for
assessing the relevance of assets for outage coordingéidicle 84) establishing the processes for outage
planning coordination (Article 83) and regaradequacy assessment (Article .81)

The SGLenteredinto force on 14 September 2017, later than previously fores&em.this reason the
gantt chart showing implementation activities foreseen in our Annual Work Programme fori2ibi
displayed herebecausehe delayed entry into force of the SOGL has rendered it outdated.

Synchronous area operational agreements
All TSOs dhe followingsynchronous area Continental Europe, Nordic, Great Britain drelandNorthern
IrelancP i must develop a proposal for an operational agreement.

In particular, regarding the synchronous area Continen/

a By 14 September 2018 (12 months after ent
Europe, aSynchronous Area Framework Agreement (SA into force), all TSOs of each synchronous a
will replace the multparty agreement of the Operatior shall jointly develop common proposals fo
HandbooKk. The Synchronous Area Operational Agreeme Ei{:ggi’l%“zggs operational agreement
will be part of the SAFAas requirel by SOGL Ade 118. :
Developed over 2017he new policies incorporated within the SAFA are expected wubenitted(in part
to NRA, in part to all TSOs and to TSOs of the Continental Europe synchronoudaarapgproval in
September 2018

Dynamicstability assessment

The SOGlatticles38 and 39 provides that ach TSO shall perform a dynamic stability assessment at least
once a year to identify thetability limits and possible stability problems in its transmission system. Adl TSO
of each synchronous area mugiordinate the dynamic stabili : : »

. Each TSO shall monitor the dynamic stability
assessments, which shall cover all or parts of the synchror| e yransmission system (Article 38, SOGL)
area. In June 2017ENTSEE published guidelinesto support
TOs in the interpretation of Article 38nd ensure consistency among the dynamic stability assessment
carried outby each TSO.

ENTSEE set up a dynamic model able to reproduce the same results with a high variety of dynamic
simulation tools available and in use at the differemin@nental Europe TSOsIn addition, agroup was
created tomonitor and evaluate intearea oscillations in the Continerit&urope synchronous area. Its
analysis show that all the oscillations have been properly damped by the affectedTF&Ogoup will be

in charge of executing coordinated dynamic analysis for the regional group Coalfili@nbpe, in case a
stability issue is detected.

In theNordic synchronous area, tltynamic sability assessmenis calculated by an embedded application
in the SCADA systems of the TS0t the aim of monitoring the stability continuouslin boththe Nordic

5 Note that, among the five tasks of RSCs, coordinated capacity calculation is noedprdtie SOGL but in the CACM and FCA regulations.
6 The Baltic synchronous area is exempted from this requirement.

"The parties of the Multilateral Agreement committed themselves to fully comply with the Operation Handbook. The Operatibaoddas a
comprehensive collection of technical standards for the operation of the interconnected grid of Continental Europe.
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and CEareas,several actionsre ongoingo developa coordinatedmethod of calawlating the minimum
inertia by the end o2018.

Other ongoing implementation activities
In addition,upon entry intoforce of the SOGlpreparatory work | 8 June 2017 Informal workshop with
hasbegunon severaother deliverables, includirgl TSOs' proposal Stakeholders on data exchange

for key organisational requirements, roles and responsibilities 31 Octc 1 Dec 2017Public consultation on
lati to dat h LEC block | tivit all TSOs proposal on data exchange
relation to data exchange oc proposa§ (ac ity Jan 2018: submission to NRAs of LFC bl
synchronous area level)new transparency requirements fo| proposals (except Nordic, in April 2018)
information on loadfrequency control and reservesnd annual | March 2018 all TSOs proposal on dat

reports for implementation monitoring. exchange submitted to all NRAs

Regional Security Coordinators

The System Operation Guideline formalises the name, existence, and role of thend®@xkes it legally
binding for all TSOs to take palttdefines RSCs as the entitmsned or controlled by TSOs, in one or more
capacity calculation regionperforming tasks related to TSO regional coordination

TSOs participation in RSCs was previously ensured @18 |\, gy end of 2017 all TSOs must confir

multilateral agreement between ENTE&Oand TSOs, making which RSC(s) they intend to procur
- . services from (Multilateral agreement

mandatory for ENTSB members to partipate in RSCs or tc signed by TSOs in 2015)

contract five services from them.

RSCmustperformfive tasksfor the TSOsncludingcoordinated capacity calculatidqspecified in the CACM
and FCA regulationgndoperational planning security analysis, outage plangimgrdination, shortterm
and very shorterm adequacy forecasts, and a common grid model with hourly updalef®ur services
specified in the SOGL)

The RS@swvork increasesefficiency in system operationminimises risks of wide area evenwsjch as
brownouts or blackoutsand lower costs through maximised availability of transmission capacity to market
participants By endof 2017, five RSCwere established and operationatovelingthe whole of Europe well
before the legal deadline of 27 months after entry into force of 8@GLOnly the Albanian TSO OST,
ENTS&Ss newest member since 30 March 2017, is still to appoint an RSC.
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TSOin TSC and Nordic RSC

TSOin TSC and CORESO

I I I I TSO procuring services from TSC

TSO has not yet chosen an RSC

Map: Overview of the RSCs from which TSOs procufieertaskqsimplified illustration)

Rollout of the fivetasks
All fivetasksare to be providecased on the Common Grid g sept 2017Informal workshop with stakeholders
Model, and all data is shared via ENT&® Operational | on coordinated security analysis

. . . . 26 Febg 6 Apr 2018 Public consultations on al
Planning Dgta Environmenfmore information on the TSOs proposals for methodologies on outa
Common Grid Moddbelow). coordinationand coordinated operational security
analysis

Throughout 2017, the methodologies and the functiona
requirements for the tools to deliveshortand mediumterm adequacyand ouage planning coordination
have been preparetty ENTSE, with RS@support In 2018 the common (an-European) ools will be

developed for tvo of the tasks outage planning coordination and adequacy assessment.

Fivetasks Benefits for TSOs and market participants Status
Regional Identify operational security violations in th AllRSCs are providing the servi
operational operational planning phaseldentify the most It will evolve once the
security efficient remedial actions and recommend the methodology for coordinating
coordination to the concerned TSOs. the security analysis is approve

by NRAs (expected March 201¢

Regional outag Detect outage planning incompatibilities and tI Regional experimentatior
coordination solutions to solve the incompatibilities. ongoing, development o
common tools in 2018

Coordinated Calculate available electricitfransfer capacity All RSCs are already providing t
capacity across borders (using flebased or net transfel capacity calculation service
calculation for capacity methodologies). Maximise the capac which will evolve after the
CACM offered to the market. approval of the capacit
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calculation methodologies
developed regionally accordin
to CACMseein Chapter lunder

CACM/CR tasKs
Regional Provide TSOs with short (dajpead) to medium Regional experimentatior
adequacy (up to weekahead) adequacy forecast, in order ongoing, development o]
assessment be able to foresee possible critical grid situatic common tools in 2018
and deal with these accordingly.
Building of Provide the common grid model for & (Describedunder Common Grid
common grid timeframes and applications) all TSOs which ar Modeld

model served by an RSC.

In October 2017 ENTSPD adopted its position pape&iPower regions for the Energy Uniol
Regional Energy Forums as the way aldessla contribution to the lwader discussion on hov
regional cooperatiotetween EU member state®uld underpin the Energy Union. The propos
concept complements regional security coordination (which is-[E80by regional regulatory
cooperation (NRAed) and political cooperatiofgovernmentled) including likewise importan
stakeholders. In essence, the triangle of governments, regulators, TSOs plus stakeholder:
form flexible Regional Energy Forums to promote holistically regional cooperation, whic
consider to be crucldor further advancing the single market for electricity.

THEGOMMONGRIDMODEL

TheCommon Grid ModelCGM) finds its legal basis in three of the network codes: the SOGL (article 64),
the CACM Regulation (Article 17) and the FCA Regulation (Article 18). The CGM, and its data exchange
system the Operational Planning Data Environment (OPDE), are indeekquisite for several processes
harmonised in the network codes, including capacity calculation, operational security analysis, outage
planning and adequacy analysis.

The CGM compiles the individual grid model of each TSO, covering timeframes goingdrgaanbefore
real time to one hour before real time. TSWwlividual (in most cases, national) grid models are picked up
by RSCs, whinllowing a quality assessment and paaropean alignment processerge theminto a pan
European Common Grid Modahd feed themerged Common Grid Modbhck into the system.

The panrEuropean data exchangeapability within theCGMprogram is expected tobe available for
application in the business process by August 20b& CGMs a major project for ENTSE) with capial
expendituresin 2017representing2 Ma and totalizing6 Mua since 2016lts operating costsepresent2,2

MU in 2017 driven by the setup of the communication network, at full deployment the overall operating
costs will reach 10 Kper year (representing in the long term more than 32% of ENEBSRudget).
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Methodologies

Implementation of the CGM needs to be consistent throughout the various processes set in the SOGL, CACM
and FCA regulations, and this is vllyT SOfavebeen taged with the preparation of two methodologies:

the CGM methodology and the generatiand load data provisiomethodology.

The CACM generation and load data provision methodology was approved by all NRAs in early 2017, while
the CACM CGM methodology wassubmitted in March 2017 following a request for amendment.
Following the entry into force of the FCA Regulation, both methodologies were updated and resubmitted
to NRAs in July 2017. In March 204IBNRAs approved the FCA generation and load data poovisi
methodology, and requested amendments to the FCA CGM methodology. In the meantime, deg&0Os
reviewing both methodologies following the entry into forcetbe SOGL in September 2017, anithied

version of the CGM methodology was submittecattNRAs in March 2018.

Operational Planning Data Environment
The OPDE, specified by Article 114 of the SOGL, is the itifmmm

8 By 14 September 2019 (24 months afté

platform that will support the dataxchange associatedith the entry into force), ENTSE shall
CGM merging procesdt is also thefoundation of the data implement and operate an operationa

. . . planning data environment for the
exchange fatform for running the five core services of RSCs. storage, exchange and management of

relevant information (SOGL, Art 114)

The delivery of the main software components of the OPDE-Ts
ongoing. Central compomgs of the distributed softwardprotocols EDX/ECP, Operational Planning Data
Management) are up and running and their follt in TSOs is ongoinghe effective roll out of the minimal
set up of OPDReganin 2017 and is expected to be completed in 2018.

ATOM:AIl TSO8network for nonreal-time operational and marketrelated data communication

network

The OPDWill run on a dedicated communication network called ATOM. In 2017 the fully meshed core of
ATOM was established and is now operational. The core interlinks four TSOs: RTE (France), Swissgric
(Switzerland), Amprion (Germangnd APG (Austria). Other TS@HK then be linked to one of these four

TSOs, with a maximum of two degrees of separation from the core. Some TSOs, such as the Nordics, are
part of a regional network meaning that they are connected to ommother via a meshed network. The
connection @ these regional networks to the ATOM core began in 2017 and will continue in 2018.

It was decided in 2017 that ATOM will be merged with the Electronic Highway to betimne
Communication Network for Market and Operatiogf@OMO).
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Standardisation oinformation exchange

Standards facilitate crodsorder exchange and allow for efficient and reliable identification
different objects and parties relating to the internal energy market and its operations. Stan(
support the implementation of network codes in various waysl several of ENTSDQa L
and data environment, such as the OPDE, rely on standards.

In September 2017 the specifications developed by ENG 8®the exchange of data in electrici
systems in Europethe Common Grid Model Exchange SpecificatamCGMES were adopted
by the International Electrotechnical Commission (IEC). This adoption makes the CGN\
internationallyrecognised technical specification for electricity data exchange.

ENTSE maintains theElectronic Data Interchange librarwhich regroups documents an
definitions for the harmonisation and implementation of standardised electronic o
interchanges between actors in the electrical industry in Europe. Several IEC standards fr,
European Style Market Profile have been updated in 2017 thanks to the inpENOSBCE:

Transparency, MADES (Market Data Exchange Standard), etc.

In 2017 ENTSE cooperated with CENELEC, contributing to the Smart Energg &mnidination
Group and other higthevel groups focused on network code implementation chaired by CENE

THEEMERGENC& RESTORATIONETWORKIODE

The Emergency & Restoratiddetwork Codesets out harmonised rules on how to deakhvemergency
situations andrestore the system as efficiently and as quickly as possible. It entered into forc8 on 1
December 2017, and is primarily subject to implementation at a national or TSOalkivelighRSCs will
play a role in the consistency assessments of eaclisT§6tem defence plan. Implementatienplanned

to extend until 2022

An expert team supportedy ENTS@& has been drawn from TSO representatives involved in drafting the
original Code. The particular and legally mandated aim is to facilitate the rollout ofiatme legally
mandated service of the R®¢hich (in line with Article 6¢2) of NC ERglates to consistency assessments

of the measures of system defence and restoration plans of those TSOs which are served by a given RSC
Moreover, the expert team will also establish widely applicable guidelines for the rules for suspension and
restorationof market activities, which in turn are in the responsibility of each TSO to be implemented.

THEGONNECTION CODES

While 2016 was the year when all the three connectandes(Requirement for Generators, Demand
Connection, and HigWoltage Direct Current) were approved and emnad into force, 201#focused on
national implementation.

Each EU membeitate had to follow its own national proces| v By six months after their entry into force (an
to define the parameters i.e. neexhaustive requirements thereafter every two years), ENTSO shall

. " prepare  nonbinding  written  guidance
and bourdgry"thresholds]'he final submission of those was concerning the elements of each of the thre
by regulationi May 2017 for RfG and Septembe&017 for connection codes requiring national decision
DCC an#iVvDC. (Article 56 DCC, Article 75 HVDGichkr 58 RfG)
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ENTS&Ss role is tomonitor this implementation procesdut also toassist with thedevelopment and
delivery ofnon-binding written guidance ImplementationGuidance Documents (IGDdp its members
and other system operators. TH&Ds were drafted anplublishedby October 2016 (for RfG) and by March
2017 (for HYDC and D®@) compliancewith the legal requirement o$ix months after the entry into force
of each regulationand are expected every two years.

In order to further support TSOs and ethsystem operators
in their comprehension and implementation of th
connection codes, ENT&Ocontinued to develop additiona
IGDs. The new IGDs were developed with the support
stakeholders from the development/drafting phase ondar
via workshops public surveysand expert groupsThe IGDs

Mar, Jul, OctThree workshops with stakeholders o
the connection codes frequency parameters

2 Mar 2017 Workshop with stakeholders, decision t
set up an expert group on CBA

8 Mar 2017 Publication of updated IGD on
Compliance Testing and Monitoring

10 Aug 217Publication of IGD on high penetration ¢
power electronic interfaced power sources

that were elaborated heavily during 2017 were the eig
frequencyrelated IGDsan IGD on codbenefit analysis and
an IGD on @mpliance monitoring. Three IGDs on HVD(
related aspects were also developed during 20&nd
published for consultation in Marc2018.

Jan 2018 Publication of report on IntefSO
coordination in  connection network code
implementation

5 Feb 20&: Publication of IGD on the frequenc
related parameters

29 Jang 2 Mar 2018 Public consultation on the IGL
on CBA

. . . .. | 26 Marc 4 May. Publi ltati the HVDC
Development ofthe IGDs isfuelled by discussions with IGDsarc 2 bl constation on e
stakeholders taking placethrough thethree expert groups
on compliance monitoring, fast fault current injection (both set up in 2016) and cost benefit analysis (set up
in May 2017) andh the Grid Connectio Stakeholder Committe@heimprovementand use of theactive

library and the creation of thdssue Logger todhave also contributed to the exchange of knwledge,

experience and good practices.

Additionally, ENTS&emphasised theenhancingf inter-TSO coordination activitiegia the elaboration of
a report on inteTSO coordinationeleasedin January 2018The connection @des require TSOs to
coordinate when establishing certain neéigements, either asynchronous areaVel orbetween adjacent
TSOs.

Monitoring the implementation: Are the codes delivering?

ENTSEE is entrusted with the tasks of monitoring and analysing the implementation of the network codes
and guidelines, and their effect on the harmonisation of applicable rules aimedcaitating market
integration @Article 8(8) of Regulation (EC) Rib4/2009.

Monitoring activities entail the elaboration ahonitoring plans and monitoring reportas well as the
collection of data (sa@alledd.ists of informatiof), including the identification of data to be collected and
the design and implementationf interfaces for data collectianWork started in 2016 for CACM and
continued over 201Tor CACM, FCA and the connection codes.

PROGRESS AND POTENTRROBLEMS WITH TREPLEMENTATION O
THESNGLEDAY-AHEAD ANONTRADAYJOUPLING

ENTS&Ss biannualreportsprovides an account ohe current
state-of-play andchallenges in the implementation &fingle
day-ahead and intraday coupling, anthke stock of the
progress achieved so far in the coupling of electricity mar

V  ENTSEE must report every six months on th
progress and potential problems with the
implementation of the Single Deiheal and
Intraday Coupling, including the choice
different available options in each countr
(Article 82(2)(a) CACM & Monitoring Plan)
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through the different prgects inplace, namelythe dayahead marketcoupling project Multi-Regional
Coupling project (MR¥and the intraday market coupling project (XBID).

The 2" (covering the period from August 2016 to Febru 13 Fob 20L7Publieation of the 2md t

. . e [Puplication o e Znda report on
2017)and3" (February 2017 to August 20Ir8portshighlight | ;. progress and potential problems with the
the transversal progress ttay-ahead and intraday coupling il implementation of he Single Daphead and

; ; Intraday Coupling

terms of all TS@and all NEMQxleliverablesin particular, the 14 Aug 2017Publication of the 8 report
reportsnote the approval by ACER of the all TSOs propose
CCR delimitation, stressing that the establishment of the Core CCR in a single step will likely prove to be a
challenge for all involved parties including TSOs, NEMOs and NRAs.

In addition, the repors find that he MRC project continued to operatiay-ahead coupling without any
major incident Progress and achievementstime MRC extension projects includiee extension of flow
based in MRC operatis to Austria in November 2016 atftk recognition ofPSE aa full member as of
July 2017ACEBs decision to establish a Core CCR is being followed thraggtsOs and NEMOs in the
former CEE Regiamhich are not yet coupled via the MRC project have started the joint CoreBdsed
Market Coupling poject.

Regarding XBID, the reports find that thejed continues to make substantive progress, despite the go
live date having been postponed from Q3 2017 to Q1 2018

REPORTING OBIAPACITY CALQATION AND ALLOCANIO

ENTSGE(B report on capacity calculation and aIIocatlon.W V By 14 August 2017 (two years aftentry into
delivered to ACER on 14 August 20Ifie CACM Regulatior force), ENTS@ shall submit to ACER a repo
specifies thait is up to ACER to decighether to publish the g: Cg/gzcl\ig calculation and allocation (Articl
report. It has not been published so far. :

FCAIMONITORINGLAN AND IST OF RELEVANT IRR@TION

The Monitoring Rn submitted in April 2017outlines how _ : .

R . . V By 17 April 2017 (six months after entry int
ENTSE& will perform its monitoring tasks, based on th force) ENTS@ shall submit to ACER the ple
reports and updates to be delivered by ENTESTSOs and the for monitoringthe implementation of the FCA
SAP Operator in_accorQance with the FCA Regulaﬁmmain FAerﬂg::tgj ﬁgdA)the establishment of the S/
reports to be deliveredvill bethe following: ()areport on the
progress and potential problems with the implementation of forward capacity allocatior rgiport on
the effeciveness of splitting lonterm crosszonal capacity; (iiip report on capacity calculation and
allocation; and (ivareport on the effectiveness of the operation of the forward capacity allocation and the

single allocation platform.

Moreover, ACER deéived to ENTS@E a list of data that should be communicated by ENES@ACERN
accordance with Article 63(3) of the FCA Regulation. The exact details of the data items in this list are
currently being further clarified.

81n January 2018 it was announced that thelige date of XBID has been postponed tel®June 2018Jser Acceptance Testing is complete

and final readiness preparation is underway.
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MONITORING THE IMPLENTATION ANATIONAL LEVEL OFET®NNECTION CODES

ENTS&S monitoring activities will be based on th&t of information shared by ACERis task is already
under coordination.

Implementatlon of the connection codes takgs placg ENTSEE shall monitor the implementation of
national level.Therefore, to collect all relevant informatioll each of the three connection codes, looking
necessary to monitor their implementatiorENTSEE has | Particular at any divergences in the nation
. . . A . implementation and whether the choice of value
developed the sealled Active libraryy compiling relevant| ang ranges in the requirements specified in ea
information and documents for each country. In 20ERTSO | regulation continue tce valid (Article 76, HVDC
E worked on improvingthe Active Libraryby adding public | Amce 57, DC; Article 59, RiG)

information for eachEU member tate and for some other countries(e.g. some Energy Community

Members).

In addition, ENTSE has developed a summarynonitoring excel filewhere all the norexhaustive
requiremerts (valuesyranges and status) are integrated as soon as theyasa@lable. This tablaimsto
providea highlevel view of any possible divergenamong the TSOs. Thastivity is still ongoing and will
be completed by Q2 2018.

Monitoring theimplementation of the connection codés provingto be a challengedue to themultiple
national implementation proesses Retrieving informationis a continuous effort. ENTSB® will continue
supporting the TSOs with internal coordination activities agdpboviding norbinding giidance when
needed.

Overall,network codes have already delivered, and will deliver further, as early implementation and pilots
show. The process itself of developing the codes has led to substantial improvements in aligning market
design, operations and rules to converge towards mmmn target approach. Further monitoring and
assessment of the value created by network codes canbe foundi® wQ3& YI NJ S Y2y A G 2N

sustainability P e
R
260 GW of solar photovoltaic ° . 23 countries in day-ahead market
and wind generation capacity coupling
connected to the EU networks . * 0.7-1 B€ p.a. of increase in social
24.5 GW connected in 2016 ‘ ‘ welfare
(86% of RES units) —same pace ° ° + About 120 TWh p.a. exchanged in

expected in the next decade

Network codes intraday on power exchanges’
- >11 GW of demand-side platforms
response across Europe . 10 million data files made available
. Up to 40 new HVDC each year, for around 2000-2500

interconnections in the TYNDP____ _ active users per day on ENTSO-E
: = website

: \ Security of supply

NO major interruption across several
countries over the past decade

Up to 300 coordinated tasks per day in
a RSC

Hundreds of trained employees in
RSCs programs and offices

Figure:The value created by network colles

9FTI/ ENTS@ 2018, presented at the joint conference on network codes with ACER, the EC and ENTSOG of 4 May 2017
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2. Grid development and planning

A fundamental role of TS@sthe planning and developmemif a secure, environmentally sustainable and

ANNUAL REPORT 2017

economic transmission systemt its creation in 2009Regulation714/2009 taskedENTSEE with the
elaboration of a pafEuropean network development plaor TYNDPn 2013 Regulation 347/2013 on

guidelines for tranduropean energy infrastructuraade the TYNDP the basis for the selection of European

projects of common interest. ItlIso mandatedENTSEE to develop a cosbenefit methodology for the

assessment of transmission infrastructure projects.

Eur op e 6¥ear Network Development Plan

What grid do we need to achieve Eur@peCO2 and
interconnection targets? This is the question ENFES@s
been tasked tohelp answer with its Tetf¥ear Network

ENTSEE shall adopt and publish a [Euide network
development plan every two yearqArticle 8(10),
Regulation 714/2009)

Development Plan. The TYNDR mn-European network

devebpment plan, providing a loatgrm vision of the
power system. A legally mandated deliverable published
ENTSEE every two yearfArticle 8, Regulation 714/2009
it is the foundation of European grid planning and the ba
for transmission projects thadre eligible to be labelled as
@orojects of common interesi(PClI).

The TYNDP 2018 has evolved significantly in
methodology, regarding the involvement of stakeholde
regulators and member states, as well as the indicat

12 May¢ 12 June 2016Public consultation on TYND
scenarios

2 June 201 7Publicworkshop with stakeholders on the
2030 and 2040 scenarios
5 July 2017 Public workshop with Member States
NRAs and European Commission on the 2030 and 2
scenarios
2 Octg 10 Nov 2017Public consultation on the TYND
2018 scenarios report

2 Feb¢g 28 Fé 2018 Public consultation on the
Regional Investment Plans and pBuaropean report
Europe Power System 2040

30 March 2018Publication of final Scenarios Report

considered and the modellnapproaches.

THE THREE PATHS TQIDER OMUROPE EMISSION TARGETS

The TYNDP 201fatures a new set of scenarios,ith, for the first time storylinesco-constructed with

stakeholders, member states and NRAs, and developed jointly with the European Network of TSOs for gas
ENTSOG. @mnstruction implied a change in methodology: for previous editions, we had proposed already
defined dvision®on which sakeholders were invited to comment. Instead, for the TYNDP 2018 ERNTSO
and ENTSOG have involved interested parties from the very beginning of the process in 2016, starting from

a blank page and asking stakeholdergBaild your own 2030 and 2040 scenadfadrl his approach resulted
in three clear storylines which we namégustainable transitio§ distributed generatiod and dlobal
climate actior In all scenarios, Europeatimatetargetsare met or exceeded.

29

Q






















































