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Topics:

• Internal Energy Market - European Guidelines

• MIBEL - Iberian Electric Market

• PCR - Price Coupling of Regions 

• XBID - Cross-Border Intraday Market 

• TERRE - Trans European Replacement Reserves Exchange 

• MARI - Manually Activated Reserves Initiative

• IGCC - Imbalance Netting

• PICASSO - Platform for the International Coordination of the Automatic 

frequency restoration process and Stable System Operation

• RSC - Regional Security Coordinators

Day Ahead and Real Time Operations - A European Point of View
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REN: the Portuguese Electricity and Natural Gas integrated TSO

• 8.907 km of HV OHL and underground 

cables (400 kV, 220 kV e 150 kV)

• 67 Substations (37.382 MVA)

• 9 interconnections (6x400 kV + 3x220 kV)

• 1.375 km of pipelines (84 bar, 10‘’ - 32’’)

• 203 Stations (85 GRMS)

• 2 interconnections (1x 28’’ + 1x20’’)

• LNG Terminal in Sines

• 6 Underground Salt Cavities (4 TWh)

Electricity Natural Gas
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Transmission network
Transmission network +  Terminal + 

Underground storage
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Internal Energy Market – European Guidelines
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Internal Energy Market – Regional Markets
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Regional Energy Markets: Iberian Market (MIBEL)

 Day-ahead Market

 Iberian (PT+ES) offers

 TSO validation of results

 Considers forward and 

bilateral 

 Intraday Market

 6 sessions

 1st session: 27 hours ahead

 One session every 3 hours (in 

average)
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Regional Energy Markets: Iberian Market (MIBEL)

 Ancillary Services Market

 Managed at National level

 Balancing market

 Reserves Market

 Interruptibility
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Internal Energy Market – Regional Markets
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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

 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

Major challenges and risks for system operation
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Market Regional Coupling
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Price Coupling of Regions (PCR) 

MRC – Multi-region Coupling

4MMC – 4M Market Coupling (Czech, Slovak, Hungarian, Romanian)

PCR users and members
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European Internal Energy Market goal – Same price in every Mk area
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01/01/2017 – 31/12/2017

19/04/2017 – Hour 4

01/01/2017 – 31/12/2017

Price difference < 1€/MWh

% of hours with price deferential < 1 €/MWh

Average price in €/MWh

Price in €/MWh

Price Coupling of Regions (PCR) 
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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.

 It maximizes the welfare of the solution:

 Most competitive price will arise

 Overall welfare increases

 Efficient capacity allocation
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Price Coupling of Regions (PCR) 



Market data

 Each PX (Market) operates 

several bidding areas.

 All bidding areas are matched at 

the same time.

 A different price can be obtained 

for each bidding area.

 The price for the bidding area 

must respect maximum and minimum 

price market boundaries.
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Price Coupling of Regions (PCR) 
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XBID – Cross Border Intraday 

Market
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Cross-Border Intraday Market (XBID)

XBID System – 3 Main Modules
The Single Intraday Coupling Mechanism

defined in the CACM

Shared
Order Book

(SOB)

Capacity
Management

Module

(CMM)

Shipping
Module

(SM)

Objective: Establish a common cross-

border implicit continuous Intraday solution

across Europe, where all the cross border 

capacities are allocated.
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Hybrid Model “A”
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1. After each continuous intraday session, the TSO communicates the amount of interconnection capacity

available to the XBID platform;

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

session;

3. The central platform of XBID performs the process of matching of supply and demand bids continuously;

4. Transactions can be accepted up to 1 hour before the physical period of delivery.

Cross-Border Intraday Market (XBID)
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High Level Go Live Planning: 13th June 2018
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Cross-Border Intraday Market (XBID)



18

Detail of hourly trading in Model “A” 
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Cross-Border Intraday Market (XBID)

1. 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.
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Detail of hourly trading from 28/11/2018
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Cross-Border Intraday Market (XBID)
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Balancing
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TSO-TSO balancing model

Power & Frequency control

1. Primary -> Frequency Containment Reserves (FCR)

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

3. Tertiary -> Reserve Replacement (RR)
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TSO-TSO balancing model
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TERRE - Trans European

Replacement Reserves Exchange
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Trans European Replacement Reserves Exchange (TERRE) 

TSOs Participants
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Trans European Replacement Reserves Exchange (TERRE) 

Operating mode
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Trans European Replacement Reserves Exchange (TERRE) 

TERRE timing of the different phases

Algorithm clearing resulting in counter-activations
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Trans European Replacement Reserves Exchange (TERRE) 

Project schedule
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MARI - Manually Activated

Reserves Initiative 
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Manually Activated Reserves Initiative (MARI) 

TSOs Participants

OBSERVERS (3 TSOs + 

ENTSO-E)

BULGARIA

SERBIA

SLOVAKIA

ENTSO-E

MEMBERS (25 TSOs)

AUSTRIA LATVIA

BELGIUM LITHUANIA

CZECH

REPUBLIC

NORWAY

DENMARK NETHERLANDS

ESTONIA PORTUGAL

FINLAND POLAND

FRANCE ROMANIA

GERMANY

SLOVENIA

SPAIN

SWEDEN

SWITZERLAND

GREECE UNITED

KINGDOM

ITALY

TSOs in Process of 

Becoming Members

HUNGARY

CROATIA
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Project Background

Manually Activated Reserves Initiative (MARI) 
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Manually Activated Reserves Initiative (MARI) 

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:
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Project schedule

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

Manually Activated Reserves Initiative (MARI) 
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Imbalance Netting

aFRR (TSO only)
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Imbalance Netting

TSOs Participants
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International Grid Control Cooperation (IGCC)

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).
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International Grid Control Cooperation (IGCC)

Monthly Volumes of Netted Imbalances
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International Grid Control Cooperation (IGCC)

Monthly Value of Netted Imbalances
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International Grid Control Cooperation (IGCC)

Cumulated Value of Avoided Activations
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Integration into the Secondary Control Loop

International Grid Control Cooperation (IGCC)
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International Grid Control Cooperation (IGCC)

IGCC – Settlement Basic principle
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Imbalance Netting

Operating mode

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

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”.

1

2

3

25 MW

Before the 

Correction

75 MW
0 MW

After the 

Correction

25 MW

100 MW
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Imbalance Netting

Project schedule – extension of the IGCC
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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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PICASSO

TSOs Participants

MEMBERS

Country TSO

Austria APG

Belgium Elia

Czech Republic ČEPS

Denmark Energinet

Finland FINGRID

France RTE

Germany

TenneT GmbH

TransetBW

50HERTZ

AMPRION

Hungary MAVIR

Norway STATNETT

Netherlands TenneT BV

Slovenia ELES

Spain REE

Sweden
SVENSKA 

KRAFTNÄT

OBSERVERS

Country TSO

Bulgaria ESO

Croatia HOPS

Greece ADMIE

Poland PSE

Portugal REN

Romania TRANSELECTRICA

Slovakia SEPS

Switzerland SWISSGRID
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Scheme BRP – TSO <-> TSO – BSP model

BRP – Balancing Responsible Party (Energy Market)

BSP – Balancing Service Provider

PICASSO
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General overview of bidding process

PICASSO
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High level scheme of aFRR platform

PICASSO
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Project schedule

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

EGBL – Electricity Balancing GuideLines

PICASSO
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Regional Security

Coordinators
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RSCs are companies owned by their clients, the TSOs

Regional Security Coordinators
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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.

 Common Grid Model Exchange Specification (CGMES)

Regional Security Coordinators
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Conclusion:

• Continuous markets allows a better integration of variable 

generation (wind & solar);

• 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;

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

The legal responsibility relies on the national TSO.

Day Ahead and Real Time Operations - A European Point of View



Thank you for your attention

Obrigado

Questions?

rui.pestana@ren.pt

mailto:rui.pestana@ren.pt

