19t June 2018
St. Paul - MN

Day Ahead and Redl
Time Operations -
A European Point of




Topics:

e |nternal Energy Market - European Guidelines

e MIBEL - Iberian Electric Market

e PCR - Price Coupling of Regions

e XBID - Cross-Border Intraday Market

e TERRE - Trans European Replacement Reserves Exchange
e MARI - Manually Activated Reserves Initiative

e |GCC- Imbalance Netting

e PICASSO - Platform for the International Coordination of the Automatic

frequency restoration process and Stable System Operation

e RSC - Regional Security Coordinators
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— [ /REN: the Portuguese Electricity and Natural Gas integrated TSO REN
)i

i

Electricity Natural Gas
. Transmission network + Terminal +
Transmission network Underground storage

_REN: [2AE _REN
» 8.907 km of HV OHL and underground » 1.375 km of pipelines (84 bar, 10"" - 32"")
cables (400 kV, 220 kV e 150 kV) + 203 Stations (85 GRMS)
« 67 Substations (37.382 MVA) » 2 interconnections (1x 28" + 1x20"")
« 9 inferconnections (6x400 kV + 3x220 kV) * LNG Terminal in Sines

« 6 Underground Salt Cavities (4 TWh)
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% Ancillary Services Market

= Managed at National level
= Balancing market
= Reserves Market

= Interruptibility
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Special Status
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Ordinary Status
Producers (PRO)
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REN )4
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System Services
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System Services
Market
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/ ajor challenges and risks for system operation REN

Balancing the system

/

** RES curtailment versus import capacity reduction

= For TSOs there is a tradeoff between maximizing capacities for the
market and reducing the risk of RES curtailments.

= We have in place a merit order to curtail RES

v"we have only curtail once!

\/

** Increased reserves (deterministic formula)

» Upward Reserves = Biggest Generator + 0,02 Load + 0,10 Wind
= Downward Reserves = Biggest Pump + 0,02 Load + 0,10 Wind
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REN "<

Market Regional Coupling

Interconnection Capacity Calculation

_ TSO-TSO
Physical balancing
Fﬁina‘:::iral Market model

Regional
A Coupling TERRE
Rights MARI

Transmis

Day-
Forward Intraday "
Ahead Balancing
Market Market Market ,
|
|




e ——=
5 Coupling of Regions (PCR) .

PCR users and members

- Markets using PCR: MRC

[ Markets using PCR: 4MMC

- Independent users of PCR

Markets associate
members of PCR

PCR

PRICE COUPLING OF REGIONS

MRC - Multi-region Coupling
4MMC - 4M Market Coupling (Czech, Slovak, Hungarian, Romanian)

9
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Coupling of Regions (PCR) REN

European Internal Energy Market goal — Same price in every Mk area

01/01/2017 — 31/12/2017
19/04/2017 — Hour 4

01/01/2017 — 31/12/2017
Price difference < 1€/MWh

Price in € MWh
Fuente: Web publicos de los PXs, procesado por OMIE

% of hours with price deferential < 1 € MWh
Average price in € MWh
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Market
Agents
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Interconnection
Capacity

Sale off
Results

EPEXSPOT

EUROPEAN POWER EXCHANGE

: Euphemia Algorithm
Interconnection

capacity offers

FCR

PRICE COUPLING OF REGIONS

Results Calculation

Prices

Energy

Rotating operation of

the algorithm
between countries
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P ice Coupling of Regions (PCR) REN

Euphemia Algorithm

 EUPHEMIA stands for: EU + Pan-european Hybrid Electricity Market

Integration Algorithm.

< EUPHEMIA is an algorithm that solves the market coupling problem on

the PCR area.

K/

< [t maximizes the welfare of the solution:

" Most competitive price will arise €

n Overall welfare increases

= Efficient capacity allocation Clearing price

Producer

surplus Demand

Accepted volume MTNh

ESIG - 2018 Forecast Workshop — St Paul, MN — Rui Pestana
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; ice Coupling of Regions (PCR) REN

Market data

= Each PX (Market) operates

several bidding areas.

= All bidding areas are matched at

2@
DK1 ! DK2 2280 SE4
36 37 2
\ 234 = 41241
1282

NL DE PL LBE LBI
2 2 a1 a8 a9

the same time.

= A different price can be obtained

for each bidding area.

=  The price for the bidding area

65 64/

f =

5
1333 SARD 3% | CSUD
78 6|

| COAC | | CORs |¢ 5[ cNOR |
63

must respect maximum and minimum :

price market boundaries.

PRGP et SICI a3 ROSN GREC
76 79 77 73
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oss-Border Infraday Market (XBID)

Objective: Establish a common cross-

border implicit continuous Intraday solution
across Europe, where all the cross border

capacities are allocated.

Capacity
Management
Module
(CMM)

Shared
Order Book
(SOB)

Shipping
Module
(SM)

XBID System — 3 Main Modules
The Single Intraday Coupling Mechanism
defined in the CACM
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"R@Border Intraday Market (XBID) REN

3.
4.

Hybrid Model “A”
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XBID | | rd
| | e =
oo | | Z  ———————
| - s
o | I~ ——
| pd =
o | yd —
escripcitn de una sesién completa de un mercado intradiario
00K Insercién de ofertas a la sesién del MI

020060 Resto de procesos

dos en Ia subasta

(XBID)

dos en el mercado continuc (XBID)

Il Fericdos no negociados adn en el mercado continuo (XBID)

After each continuous intraday session, the TSO communicates the amount of interconnection capacity
available to the XBID platform;

In this model, the market agents are able to bid for the intraday periods which are not available in the next
session;

The central platform of XBID performs the process of matching of supply and demand bids continuously;
Transactions can be accepted up to 1 hour before the physical period of delivery.
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oss-Border Infraday Market (XBID) REN /<

High Level Go Live Planning: 13t" June 2018

N7 | 1510117 220917 | | 2210118 30/03/18 27/04118

Release 1.4 with LIP SIT

IT & Testing Of Centra Additiona Finalization of the XBID configuration

activities

111817 Certification of the central system

14 -18/5/18

Release 1.3

011217 First delivery
@ day of XBID =

13/06/2018
| 30/03/18

. Go-Live Plan
Go-Live Plan Validation
OP‘-"'ﬂﬁonaI Go Live check lists and scripts,
activities & R°"J”::Lfe bt i .':';'ngu "
o-Live
General support Sperational
Operational Training - Traini

Planning raining -

Execution

| 150118 | 232118

In progress

Planned™

Planned

17
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Detail of hourly trading in Model “A”

I Reception l—] I scoption
| totent Diae igtossng it | -
1 o :kx::;;.-. | Continuous H8 | cominucus H9
{ r ) 1
| o | | \
| gz /rrades 10 AEE/REN ) | = —w > | £ [trades to REEJREN
| [ B ’ |
| Matching ' |
| v‘;l’ KA!T‘ 'm ll‘ ' '
l sults 10 50 | |
| [} ~ |
i I Auction results 1
| ] |
| | 1
Continuous round H8
| > 1
i / 4 1
I Oisags. _ Disage. _ Disage. Disage. _ | Oisses. , 1
| I Ger (Gate :
: : Closure Time) |
i XBID continuous
| * Multiple-hour trades, including H8 1 Houe 1 Multiple-hour trades, (no longer H8) | trading
' | | '\ Y VY Y - > o . L o "
| 1
| ] |
05:00 06:00 07:00

=

Model “B” is expected to be tested by NOV2018.

2. The difference between Models “A” and “B” is that in model “B” agents can bit for any subsequent market
period (e.g. up to D+1).

3. In order to avoid double allocation of interconnection, during the Iberian intraday sessions, Xbid will be

paused for a period not larger than 10 min.

ESIG - 2018 Forecast Workshop — St Paul, MN — Rui Pestana
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escripeidn de una sesidn completa de un mercado intradiario
00-XX:50  Insercidn de ofertas a la sesidn del MI
X:50-XX:60  Restode procesos

Hﬁisesmn de subasta abierta. Entrada de ofertas
.|L‘as.au6n de la subasta y envio de informacién a los 05
.|Penodos negociados en la subasta
Mercado continuo (XBID)
% Periodo sin negociacion en el mercado continue (XBID) mientras duran los procesos de la subasta en curso
.|Permdns negocados en el mercado continuo [XBID)
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$O-TSO balancing model REN

7]

Power & Frequency control

1. Primary -> Frequency Containment Reserves (FCR)

2. Secondary -> Frequency Restoration Reserves (aFRR, mFRR)

3. Tertiary -> Reserve Replacement (RR)

Joint Action within
Synchronous Area
Power /

LFC Area
Frequency : ! .
A : : :

reserve activation

Frequency Containment Process Frequency Restoration Process

FCR . - .manual FRR " - °

: ' - frequency :

! Time to Restore Frequency |

- r

occurrence of the
disturbance 21
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Frequency Containment automatic / manual Frequency Replacement
Reserves Restoration Reserves Reserves (optional)

]

¢

:"

S

i
Stabilization Regulate FRCE to zero Release Used FRR
Reserves/
Frequency

A

FRR

automated manual

Time to Restore Frequency

r Y

22
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TERRE - Trans European

Replacement Reserves Exchange

Day-
Forward Intraday i
Ahead Balancing
Interconnection Capacity Calculation

23



S "European Replacement Reserves Exchange (TERRE) REN)4

TERRE members TERRE Observers
(6 TSOs)

France (Ree) ADMIE b
Great Britain nationalgrid Czech Republic ey
[taly BTerna Norway Statnett
Portugal ENTSO-E entso@
Spain Enee.. secretariat et o
Switzerland swissgrid

Participants under the RR IF and .
Bulgaria 2 Denmark ENERGINET/DK
Hungary m Finland FINGRID
Poland oS= Sweden =
Romania A

24
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ans European Replacement Reserves Exchange (TERRE) REN

Operating mode

National Balancing
mechanism

Used
XB Capacity National Balancing mechanism

y

XB Capacity

s,
N,
"\

\

Netted Market
+ needs ctivation Parties

CMO Request
XB
exchanges

~ -

> Settlement

Parties

Selected
Bids
TERRE:
Market Algorithm

Transparency

TSO Balancing GCT Results Activation request
TERRE : Output . ¢ :
TERRE Submissions of TERRE algorithm Result National Units
Process TSO Need, bids Calculation Communication Activation

and ATC

25
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rans European Replacement Reserves Exchange (TERRE) REN

TERRE timing of the different phases

market update

of needs

H-60min H-X min H-45min H-35min H-30min H H+1h
I T |
T
Intrada BSP data TSO calculations Algorithm Result
Y submission and | | and submission 8 communication Activation period

computation Delivery period

and verification

Algorithm clearing resulting in counter-activations

€/MWh

Upward
offer

N1

Upward Imbalance need

Downward
Imbalance need

Balancing offers (from BSPs)

Imbalance needs (from TSOs)

02

‘ | Downward offer

Downward Imbalance need |

Upward offer
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Va Vg MWwh
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European Replacement Reserves Exchange (TERRE)

REN

Project schedule

2018 2019
01 02 03 04 05 06 o7 08 09 10 11 12 01 02 03 04 05 06 o7 08 10 11 12
T T
1
E 1
5 Define future LIBRA operational framework :
-l 1
1
1 1
1 1
1 1
T (W |
g I RRIFPCand :
1
s 3| RRIF draft an RRIF validation by NRAs I
2 o i assessment 1
m© <L | 1
)
= 1 1
o 1 1
£ 1 t
S 1
s j | -
E Launch BA/B2/F services |
£ = 1 GO lLive
E -%" : window
8| o |
o RFP phase (C/D/E) Launch C/D/E servides !
= |
= ; -
= ! !
(<] 1 1
- 1 1
- | S B1/B2 Desi B1/B2 FAT I
_ 1
& : tart-up / esign B1/B2 Development stage / Testing stage //run I
£ . stage stage stage .
9 1 1
o 1 1
£ 1 1
— | 1
1 1
A
MNovember 2017
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MARI - Manually Activated

Reserves Initiative

Day-
Forward Intraday =
Ahead Balancing
Marke‘
Interconnection Capacity Calculation

TSO-TSO

Physical balancing
EaEs Market model

Financial -
Transmis A

e Coupling TERRE
Rights MARI
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d/ﬁbally Activated Reserves Initiative (MARI)

REN

TSOs Participants

MEMBERS @25 Tsos)

o
AUSTRIA e LATVIA ST
BELGIUM - LITHUANIA ﬁi
CzECH NORWAY
REPUBLIC ceps Statnett
DENMARK ENERGINET |NETHERLANDS | emTennet
EsTONIA eler[ng PORTUGAL REN
FINLAND FINGRID |POLAND ——
FRANCE @ ROMANIA
& Ohertz SLOVENIA n ELES
) SPAIN =" RED
amprion 7 RSN
GERMANY P —
$>TenneT | SWEDEN = RRArNAT
TRZNSNET BW | SWITZERLAND swissgrid
GREECE % UNITED nationalgrid
AamuE KINGDOM
ITALY P4 [ e
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TSOs in Process of OBSERVERS (3 TSOs +
Becoming Members ENTSO-E)

HUNGARY

Mo

MAVIR

CROATIA

00 HoPs

BULGARIA ZESO
SERBIA 7 EMC
SLOVAKIA @
ENTSO-E entso@
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~ /“Manually Activated Reserves Initiative (MARI)

REN

Project Background

MARI project

Other/Previous Initiatives of the

involved TSOs

Legal Background

The goal is to create an European
platform for mFRR

New project independent from the
existing initiatives
TSOs of the cooperation started

working on the principles of an mFRR
platform already in 2016

5 April 2017 TSOs signed
Memorandum of Understanding,
which outlines the main design
features of the project as well as the
governance principles

Common Nordic mFRR market in
operation

Amprion/RTE — proposal for the
design of an mFRR market DE/FR

Explore — proposal for the design of
an mFRR market

AT/DE project for the implementation
of an mFRR market

mFRR discussions in the TERRE
framework

ESIG - 2018 Forecast Workshop — St Paul, MN — Rui Pestana

o O O

Guideline on electricity balancing
(“GLEB”)

Guideline on transmission system
operation ("GLSO")

Regulation 1222/2015, (“CACM”)
Regulation 1227/2011(“REMIT”)
Regulation (EC) 714/2009

30



REN

Similar process to that described for the TERRE - Trans European Replacement
Reserves Exchange however the traded product has a shorter notice period:

» TERRE - 30 minute notice;

» MARI - Pre-notice less than 15 minutes (probably 12.5 minutes).

And in MARI there are two products:
= Schedule Activated — The delivery of energy (start and end) is associated to
the integration period of electric energy meters (equal to TERRE);
= Direct Activated — The beginning of the energy delivery can occur at any time,
that is, there is no association to the integration period of the electricity meters.

General process:

Connecting TSO Connecting TSO
Area Area

> Settlement

31
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Project schedule

e Proposal submission on European mFRR platform by 18-Dec-2018

2022
| |
NRAs

approval of
S———

Go-Live

DESIGN 1 — Collection of
options
MoU preparation and Congestion Mng.
signature process Settlement
Press release Product and Process
Governance structure Algorithm and Bid
putin place Structure

Preparatory Work

Congestion Management
| Settlement
Rroduct and Process

Algoz'ithm and Bid Structure

IMPLEMENTATION

| |

| |

| I

SIMULATION : !
|

32
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Imbalance Netting

aFRR (TSO only)

Day-
Forward Intraday =
Ahead Balancing
Interconnection Capacity Calculation

TSO-TSO
Physical balancing
=] | modd
Regional

Transmis 5
e Coupling TERRE

Rights MARI
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TSOs Participants
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[ ] 16GCCMembers
I /GCCObservers - start of accession
- IGCC Observers

I No association to IGCC - No obligation

- No association to IGCC - Obligation

] /A
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wternational Grid Control Cooperation (IGCC) REN

The IGCC is a regional project operating the
imbalance netting process which currently
involves 11 TSOs from 8 countries.

/ These are the TSOs from AT (APG),
BE (Elia), CH (Swissgrid), CZ (CEPS),
DE (50Hertz, Amprion, TenneT DE, TransnetBW),
DK (Energinet.dk), FR (RTE), NL (TenneT NL).

German T50s GCC TenneTNL CEPS APG RTE
May 2010 Feb 2012 Jun 2012 Apr 2014 Feb 2016

\ 4 V V \ 4
Tﬂ

Oct 2011 Mar 2012 Oct 2012
Energinet.dk Swissgrid Elia

35
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International Grid Control Cooperation (IGCC) REN

Monthly Volumes of Netted Imbalances

525 Amount of Netted Imbalances (Short+Long) - Monthly Values (GWh)
T T T T T T T T T T T T

500:|-DE I oK I NL CH cz BE [ AT I FR | |

475
450 |
425 |
400
375
350
325
300

£ 275
= 250
225
200
175
150
125
100
75

50

25

0

Illlmlllll

10/11 04/12 10112 04/13 10113 04/14 10114 04/15 10/15 04/16 10/16 04/17
Month
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International Grid Contirol Cooperation (IGCC)

REN

Monthly Value of Netted Imbalances

Value of Netted Imbalances - Monthly Values (Million €)
I

10111 04/12 10/12 04/13 10/13
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04/14

10/14
Month

04/15

10/15

04/16

10/16

13| ] I I ] I I I I | I

12 |- [N oE I oK I NL CH cz sE [ AT I FR | _
1~ -
10 |- i

9— ]

a_ -
w 7 _
s I I |

5 I,

“ i P Tl

3 | [ ] -

2

1

0

04/17
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International Grid Control Cooperation (IGCC)

REN

Cumulated Value of Avoided Activations

Cumulated Value of Netted Imbalances per Member Country (Million €)

72 mfl‘mths ! ! ! !

e . el e el el e el el el sl el s -

Mil. €
S AR B B U DO~ ~IC0 0D DO S BRI B B UINDD
SOOI OUOUNOMONONONOMOUNDNOoONoONOoUNONoOUn

68 months

64 months

67 months

72 months

DE DK NL CH cz
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42 months

60 months

BE AT

20 months

FR
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Integration into the Secondary Control Loop

——» aFRR-Demand
— Limits and participation
—» |GCC Correction value

aFRR- <+— on/off ------- » correction value from a
Optimization limits gfftgre.nt ‘:'_FR R- .
System ptimization system
PCDIT
Pdemand
- _PACE _Pcorr
Pprenet
P, ParrRr
Secondary| " afRR set [} aFRR >
P Controller Provider
meas. phys

KAf Pprog
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/ﬂ -f-ﬁﬁonal Grid Control Cooperation (IGCC) REN

IGCC — Settlement Basic principle

Opportunity Price =

R s Opportunity Value/IGCC Volume

Opportunity Prices

SCE MWh
for |mbalance behwe CCC [MWh] IGCC exchange ((SCE v o0 * SOE picey e 00 -
Netting SCE prica s Sl || o o oo

[EMWh] SCE price.ner iccc [EMWh]

— IGCC Initial Settlement Price (Fgcc): Energy weighted (E,,,,; and Eg,,;)
IGCC Initial average of the opportunity prices (Cy,,; and Cg,,;)
Settlement Price — Symmetri{% price for IGCC imports a?pd exports

Poce = ) (CumpEimps +Coxp Eosp) | ) (Eunp + Ea)
i=1 i=1

— In case of negative individual benefits for one or more IGCC Members
but positive overall benefit of the IGCC, an ex-post adjustment of
settlement is performed in order to guarantee TSO neutrality.

IGCC Settlement
Ex-post Adjustment

— IGCC adjusted settlement prices (P',;c¢) Which may vary from member to
member depending on their benefit before the adjustment

) — Cost reduction for a participant is driven by the spread between the
Calculation of opportunity price and the IGCC adjusted settlement price

Cost Reduction : , ,
B i= Z(C[mp.i.t —P 1Gcc.i,r) : E[mp.:‘,t + Z(P 1GCCit — CExp.i.r) ) EI!xp.f,I
t=1

t=1

40
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Operating mode

Before the
Correction

After the
Correction

1. Every 4 seconds, the "deviation" of each control area is sent to the optimizer.

aFRR-
Activation

aFRR-Request

Control Area 1

aFRR-Demand aFRR-Demand

Secondary
Controller

Control Area 2

aFRR-
Activation

Secondary
aFRR-Request Controller
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2. The optimizer, taking into account the interconnection capacities available between
each system and the deviations of each control area, calculates corrections
(interconnection flows) that are sent to the various systems in order to minimize the
deviations that will be solved, individually, by each system.

3. Each local system receives an optimizer correction (part of its “deviation" that is
resolved by the new flow in the interconnect). In this way, each system will mobilize
less reserve of secondary regulation to cancel the "deviation”.

41



REN

2019

Country TSO 1 L)
Slovenia ELES e
Croatia HOPS |
Hungary MAVIR I 1
Poland PSE i )
Spain REE 1 !
Portugal REN ! N e
Slovakia SEPS | |
Romania Transelectrica | |
Greece Admie 1 1
Bulgaria ESO 1 :
Italy Terna ! !
Serbia EMS |

I [ Eimiftes 1T Tesources at ING: - § I

SAT of SE:ADA 47  No accefsswon to
‘ on TNG side. TNG SCADA 486 ‘ ‘
Decisionon GoLive TNG Deadline for
Communication SCADA4.7 Implementation of
Infrastructure needed European platform

Bl Ccommunication/SCADA implementation il Interoperability tests scwonsn | Operational tests scaoas7)
Bl Interoperability tests scanas6) JJj Operational tests (scapass)
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PICASSO - Platform for the

International Coordination of the
Automatic frequency restoration
process and Stable System Operation

aFRR (+Market)
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MEMBERS OBSERVERS
Country TSO Country TSO
Austria APG Bulgaria ESO
Belgium Elia Croatia HOPS
Czech Republic CEPS Greece ADMIE
Denmark Energinet Poland PSE
Finland FINGRID Portugal REN
France RTE Romania TRANSELECTRICA
TenneT GmbH Slovakia SEPS
Germany TransetBW Switzerland SWISSGRID
50HERTZ
AMPRION
Hungary MAVIR
Norway STATNETT
Netherlands TenneT BV
Slovenia ELES
Spain REE
Swegen | SVENSA
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Scheme BRP - TSO <-> TSO — BSP model

BRP — Balancing Responsible Party (Energy Market)

BSP — Balancing Service Provider

BRPs BRPs

imbalance settlement

(TSO-BRP-settlement) A I(TSO-BRP-settement]

P cross-border product >
b aFRR
TSO A . TSOB
_, cross-border pricing & setllemeg:c
N (TSO-TSO-settlement)

aFRR settlement aFRR aFRR aFRR settlement
(TSO-BSP-settlement) product product (TSO-BSP-settiement)

imbalance settlement [

BSPs BSPs
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General overview of bidding process

Cross—zona.IID GCT Local ID GCT
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! aFRR Platform functions

! Activation Optimisation function Operatiilanalilimits
+ TSO-TSO aFRR = correction value (czc...) !

activation

exchange | - aFRR demand — 5

! aFRR-Activation o

TSO-TSO settlement i FRCE adjustment 4 - Optimisation Pl
m | «— usingcmoL)  [EEIE

Adaption of aFRR TSO need signal
activation (aFRR (aFRR demand)
Demand correction
Adjusted aFRR Exchange value)
(Adjusted FRCE, aFRR
activation for own TSO purpose)

Load Frequency |
Control -

operation

GL SO
frequency and

| optional

evaluation
criteria

Synchronous Area
""""""""""""""" Financial settlement
of unintended

exchange (FSkar)

—— aFRR activation optimisation process
—— TSO-TSO aFRR exchange process
—— TSO-TSO settlement process

| aFRR dimensioning
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Project schedule

e Proposal submission on European aFRR platform by 18-Dec-2018

EGBL — Electricity Balancing GuideLines

Implementation Timeline According to EGBL

EGBL deadline Approval of the IF Proposal
18.12.2018 18.06.2019

} { 18.12.2019 18.06.2020 18.12.2020 ez

T T

I ! 1 I

d I I

] i i i

! ) | lI

: : i

aFRR-Platform Entity i — i i

. - ; I Proposal for modification
Designation | Accession Roadmap | ~ % "FRRIF proposal Go-Live of the aFRR-Platform

Proposal of the IF of
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Regional Security

Coordinators

Day-
Forward Intraday I
Ahead Balancing
Market Market Market
Interconnection Capacity Calculation

_ TSO-TSO
Physical balancing
and/or Market model

Financial Regional

Transmis

e Coupling TERRE
Rights MARI
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) TSCNET

Services

NORDIC
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FNORID Stanet 5= Baltic RSC

N ENERGINET
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RSCs are companies owned by their clients, the TSOs

Nordic RSC (2016)

Baltic RSC (2016)

TSC (2008)

’ TSO in TSC and Nordic RSC

] TSO in TSC and CORESO

TSO procuring services from TSC

SEE-Thessaloniki RSC (2017)
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Core services performed by RSCs:
1. Operational planning security analysis; (DACF, 2DCF)
2. Outage planning coordination;

3. Coordinated capacity allocation;

4. Short- and very short-term adequacy forecasts;

5. Individual and common grid modelling and data set delivery.

v' Common Grid Model Exchange Specification (CGMES)
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Conclusion:

e Continuous markets allows a better integration of variable

generation (wind & solar);

e System services is not a local market anymore; share
reserves between each TSO, all over Europe, for every type

of reserve: RR, mFRR and aFRR;

e RSC gives support to the TSO, avoiding duplicating tasks.

The legal responsibility relies on the national TSO.
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Thank you for your attention

Obrigado

Questions?

rui.pestana@ren.pt
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