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Towards the Integration of Electricity Sector in EU

* Environmental targets, RES exploitation and Integration of an Internal Electricity Market consist the Main
and stable policy lines for Europe last decades

* Harmonization of legislation through energy policy “Packages” (Regulations adopted by the European
Parliament)

» Specific targets for Emissions, Renewables, Energy conservation and Interconnectors have ben set
 Common market structure (Target Model) to allow for Market coupling — the crucial role of interconnectors
* High degree of harmonization already (Grid Codes, Market rules, common capacity auctions etc.)

* Increased risks due to high RES, market behavior, bulk power transfers etc. Coordinated security
procedures/rules/actions should be developed. Several Steps are foreseen towards “coordinated security”
Actions in the framework of a Common European Market. Creation of RSCs is the first step.

* The crucial role of TSOs and entso-e; entso-e is the crucial facilitator of the implementations
* Pan-European Legislation on Security and transmission capacities

* Clean Energy Package (CEP) is the next important implementation
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Relevant Regulations and secondary Legislation

RSCs _ EU
i Art 6: consistency of Legislati
CEApE iy (G G EieD AT A18R0/ 7 TEELE 1D 96 Defense and Restoration —
delegated Plans
Pan-EU
Methodologies

CGM methodologies CSA methodology
(V1 to V3) Art 75

Capacity Calculation
methodology Art 76-77 Proposal
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Internal Electricity Market sequence

Capacity Calculation — TSO/RSC

Forward Capacity Allocation - TSO
Day Ahead Market - NEMO
Intra Day Market - NEMO

Balancing Market - TSO
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Internal Electricity Market

calculation

Lonnggnn

Capacity
Allocation

Capacity

Adequate Network Development (EU TYNDP)
TSO/ISO/ITO Unbundling
Strengthened powers and independence for NRAs
High coordination requirements (ACER & ENTSO-E)




Interconnectivity — EU 2014 and 2020

Levels of interconnectivity in 2014 Levels of interconnetivity in 2020

@® <5% ® <5%
>5% & <10% >5% & <10%
>10% & < 15% >10% & < 15%
® >15% ) ®>15%
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RSCs: A Major Step towards Coordinated Security in
Europe

« Several Steps are foreseen towards “coordinated security” actions in the framework of a
Common European Market. Creation of RSCs is the first step.

« What are RSCs?

Regional Security Coordinators or RSCs are entities created and owned by Transmission System
Operators (TSOs).

* Their role

The role of an RSC is to assist the TSOs in their task of maintaining the operational security of the
electricity system. They perform services for the TSOs, such as providing a regional model of the
grid or advanced calculations to tell TSOs which remedial actions are the most cost-efficient,
without being constrained to national borders. RSCs issue recommendations to TSOs

* Moreover, according to the SOGL 77(2):

v EOCE TSO)mus’r be covered by one RSC, which will be established by EU TSOs (Clean Energy
ackage

v No more than é RSCs in Europe
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Evolution of regional
coordinated services

1. European data model delivery (Individual Grid Models
from TSOs = Common Grid Model)

2. Security Analysis (focus: flows)

3. Regional Capacity Calculation (input for day ahead
markets),

4. Short-term Adequacy (short term match generation-
load; availability of MW'’s; link with balancing)

5. Outage planning coordination(optimized use of assets,
incl PST (Phase Shifter Transfo) and HVDC coordination)

Timeline refers to entry into
force and implementation of
relevant network codes, all
TSO decisions, and

CEP regulation.

Outage
planning

Capacity Common
calculation RSCs Grid model

5
services

Security g Adequacy
analysis Forecast

Defence
and restoration

Service
integration &
evolution

Capacity calculation

Outage planning

Adequacy forecast

Common Grid model

Security analysis

Defence and

plans consist-
ency

Critical grid
situation
management

restoration plans
consistency

Critical

New

grid situation
managment

New tasks

RCC tasks
from CEP

from CEP
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Capacity Calculation Regions

« Responsible: Transmission System Operator (TSO)

« Participation: Regional Security Coordinator (RSC)

« Methodologies for the calculation of the transfer
capacities among different bidding zones (within
each country) and regions (Available Transfer
Capacity, Flow Based)

1
2
3
4
L
6
7
8
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« Calculation of total volume of annual and monthly
transmission rights

Transfer capacity: The capacity (MW) that can be
commercially exploited by the electricity market

All technical constraints and security criteria are
taken into consideration
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1990-1993

1993-2000
Nordic
markets
coupled

Energy market
liberalisation &
Single market
comes into
effect

1996
1st energy
package

J00’s

2001
Balancing
cooperation in
the Nordics

Regional
e associations of s

2003
2d energy
package

Trilateral/
Pentalateral
market
coupling

Germany and
neighbours
balancing

pberation

2009
3rd energy
package

CORESO and
TSC
established

2009
ENTSOE
established

2000-2015

Auction offices [ MRC Market

Coupling

2019
4th energy
package

2019-2020:
am=d EU coverage of
RSCs

2020-2030
Implementatio
n

Evolution of TSO regional coordination
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TSO regional coordination: State of play

11 CCRs 5 Synchronous Areas 5 RSCs

M Nordic B Coreso (2008)
Ireland B TSCNET (2008)

B UK SCC (2015)

M Continental Europe M Nordic RSC (2016)

W Baltic

* Baltic RSC (2016)

B Services obtained from several RSCs

State of play of TSOs' regional coordination in markets and system operations. W services clerently biairied from 30C
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Recent developments towards an RSC/RCC in SEE region

28 ELECTRICITY SYSTEM OPERATOR

: . ¥ ,
n A s INDEPENDENT POWER TRANSMISSION OPERATOR .: ‘ <G

MoU signed on 12/7/201

Location: Thessaloniki

Until RSC establishment:
« ESO will provide CCC
« |PTO will provide CSA

On December 2019, TERNA (IT) was welcomed
as the 4th member of the SE-RSC

Transelectrica*

Integrating two Capacity Calculation
Regions:

O GR-IT (South Italy-Greece) and

o Southeast Europe (Greece-Bulgaria-
Romania)
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DEADLINES

Key Mi

estones

CACM Art.
27(2)
TSOs of SEE CCR
to setup
Coordinated
Capacity
calculators and
governance

4 August ‘19

TODAY, 23 January 2020

TSOs of SEE Reg 943/2019
SIS A, SOGL Art. Reg 943/2019 CCR to Art. 35(1)
. 77(1) Art. 36(1) operate
CCRs to submit ENTSO-E to capacity SOR TSOs to
their proposal for . . .
regional CCRs to submit proposal calculation submit proposal
g . appoint RSC for System according to for RCC
Coordinated . .
Security Analvsis Operation approved establishment
y y Regions (SOR) methodology
. 21 Dec ‘19 4 January ‘20
21 Dec19 1July 20 4 July 20
1 1 1 ] T T
1 1 1 1 ] 1
1 1 1 1 1
1 1 1 1 1 1
1 1 1 i 1 1
1 1 1 1 1
R 1 P S — X
1
I |
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Reg 943/2019
Art. 35(2)

RCCin
operation

1 July 22

1

1

1

1

1

1

:

< 2 |
" O ESO :
= ) I
c w nominated ]
q>) 8 as Capacity Agree to allocate i
WA Calculator tasks to RSC :

Agree on SEE SOR and
establishment of RCC
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Main Tools/Services and Properties

Calculate available

To idetn_tify 'risks o_ft ) ] |electricity transfer capacity
. . operational security in : - ~ across borders (usin
Th e 5 services wi I I b e areas close to national — " |flow-based or nSat tragnsfer

borders. capacity methodologies)

available Day 1

To identify the most
efficient remedial actions in
these areas and
recommend them to the

ArC h |teCt ure en ab I es: concerned TSOs, without / Coordinated Security Analysis Coordinated Capacity Calculation

——'Maximise the capacity
~~ offered to the market

being constraint by national (CsA) (ccc)
borders ' )
* best use of solution by
bOth RSC an d TSO Providing a regional view of
personnel | ;;'e'é‘sig{igé',d)céiijf%%mn.
4 ransmlssron update
- implementation of future | every hour
RCC services in the I e
same platform e e =
Full compliance with [Providing market
authorized methodologies Costeasngeregiie | | g i < Eoncumption. producion
or all planed outages o T - land grid status forecasts up|
and rules T - to several weeks shead |
. . Outage Planning Coordination Short-Term Adequac
Starting commercial e TEoR) S

operation on June 2020
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Timeline for major evolution of the CCRs

Develop methodologies
for capacity calculation
and countertrading &
redispatching

Implement methodologies for capacity calculation
and countertrading & redispatching

Develop methodo-
logies for capacity
calculation for the bal-
ancing timeframe

Implement 15 min resolution in day-ahead, intraday, balancing, imbalance settlement period

2018 2019 2020 2021 2022 2023 2024
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New tasks of regional coordination centers
(According to the CEP)

1. Support for transmission system operators' defense and restoration plans with regard to the
consistency assessment
Support the coordination and optimization of regional restoration
Post-operation and post-disturbances analysis and reporting
Regional sizing of reserve capacity
Facilitation of the regional procurement of balancing capacity
Week-ahead to at least day-ahead regional system adequacy assessments and preparation of
risk reducing actions (new+existing)
Optimization of inter-transmission system operator compensation mechanisms
Training and certification of staff working for Regional Coordination Centers
. ldentification of regional electricity crisis scenarios
O |dentification of needs for new transmission capacity, for upgrade of existing transmission
capacity or their alternatives
11.Calculation of the maximum entry capacity available for the participation of foreign capacity in
capacity mechanisms
12.Prearation of seasonal adequacy assessments
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Thank You
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PuBuioTiko TTAQiolo ayopdc
ENTSO-E Network Codes
Baoel 1ng Odnyiag (EE) 714/2009, to 2017 BeoTtrioTnKav 01 aKOAOUBOOI OKTW
Kwdikeg kal Odnyiec:
Market: CACM, FCA, EBGL
« Capacity Allocation and Congestion Management GL,
« Forward Capacity Allocation GL
« Electricity Balancing GL
Operation: SOGL, ER
e System Operation GL
 Emergency and Restoration NC
Connection: RfG, DC, HVDC
* Requirements for Generators NC
 Demand Connection NC
« High Voltage Direct Current Systems NC



