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Abstract: The scope of the paper is to present the purpose of the single market 

concept, actual status, and prospects, as well as a few dates concerning the evolution 
of trading in the context of gradually transition to single European market. 

MCO plan establishes the target model for the short-term market trading 
skyline. Romanian market is part of the 4M market coupling and strive to couple with 
MRC to reach the target of SDAC as enduring solution. 

The Romanian NEMO (Nominated Electricity Market Operator) and TSO 
(Transmission System Operator) are involved in developing a series of projects for 
evolution of the Single European Energy Market, SDAC (Single Day-Ahead, 
respectively DE-AT-PL-4M MC (known as Interim-coupling) project, CORE FB MC 
(known as Core Flow-Based Market Coupling project) and SIDC (Single Intra-Day 
Coupling (previously known as XBID), respectively all that involve development so 
that to implement all regulatory requirements. 

 

Keywords: MCO Plan, NEMOs, Interim coupling, Core flow-based 

Rezumat: Scopul lucrării este sa prezinte conceptul pieței unice, stadiul actual, 
perspectivele, la fel ca și câteva date privind evoluția tranzacționării în contextul tranziției 
graduale la piața unică Europeană. Toate acestea urmăresc să sublinieze beneficiile pieței 
unice europene și acțiunile OPCOM în efortul de a se integra în piața unică europeană 
pentru a asigura participanților la piața din România acces nediscriminatoriu față de 
ceilalți participanți la piața europeană. Operatorul de piață din România (OPEED - 
Operatorul Pieței de energie electrică desemnat) și operatorul de sistem (OTS - Operatorul 
de Sistem și de Transport) sunt  implicați într-o serie de proiecte privind evoluția Pieței 
Unice Europene de Energie Electrică, respectiv in proiectele europene SDAC (Cuplarea 
unică a piețelor pentru Ziua Următoare) și SIDC (Cuplarea unică a piețelor intrazilnice), 
cunoscut anterior ca XBID, în proiectele regionale DE-AT-PL-4M MC (cunoscut și ca 
Proiectul de cuplare Intermediară), CORE FB MC (cunoscut și ca Proiectul de cuplare a 
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piețelor pe bază de fluxuri în regiunea CORE), precum și în proiectele având ca obiective 
implementarea tuturor cerințelor de reglementare europene. 
 

Cuvinte cheie: SDAC, SIDC, Piața Unică Europeană, OPEED, DE-AT-PL-
4M MC, Proiectul de cuplare Intermediară, Cuplare a piețelor pe bază de 
fluxuri, Regiunea CORE 
 

1. Introduction - The purpose of the European single energy market 

 
Commission Regulation (EU) 2015/1222 of 24 July 2015 establishing a 

guideline on capacity allocation and congestion management establishes the 
principles for Day Ahead Market and Intra-Day Market. According to this 
regulation the nominated market operators (NEMOs) and transmission system 
operators (TSOs) prepared a series of documents concerning Day Ahead Market 
and Intraday Market. One of the most important documents is the MCO Plan.  

On 26 June 2017, National Regulatory Authorities (NRAs), approved the 
MCO Plan – it is a joint proposal developed by all nominated electricity market 
operators ("NEMO") for a plan setting out how the NEMOs will jointly establish 
and perform the functions of the market coupling operator (MCO) ("MCO Plan"). 

MCO plan establishes the target model for the short-term market trading 
skyline: 

- the adoption of Price Coupling of Regions (PCR) solution as the basis 
for pan-European single day-ahead coupling, 

- the adoption of the Cross-Border Intraday (XBID) solution as the basis 
for pan-European single intraday coupling. 

On 31 July 2019 all NEMOs submitted to ACER and to NRAs their 
proposal for review and approval of the Methodologies concerning price coupling 
algorithm and continuous trading matching algorithm, methodology that was 
approved in 2020 through ACER Decisions no.4 and no.5. This document sets out 
the methodology for the price coupling algorithm and for the continuous trading 
coupling algorithm (algorithm methodology) and contains set of common 
requirements for the price coupling algorithm (”DA algorithm requirements”) and 
for the continuous trading coupling algorithm ('ID algorithm requirements') in 
accordance with Article 37 of the CACM Regulation. 

 
2.   Paper contents 

 
2.1 Coupling principles - The Day-Ahead Market (DAM), Intra-Day 

Market (IDM) 
2.2 The benefits of participation to coupling market – Romanian markets 

evolution (synthesis of operation) 
2.3 Prospects for Day-Ahead Market (DAM) evolution within SDAC and 

for Intra-Day Market (IDM) evolution within the SIDC  
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2.1. The coupling principle – Day Ahead Market (DAM) 

 

Market Coupling (MC) is a way to join and integrate different energy 

markets into one coupled market. In a coupled market, demand and supply orders in 

one market are no longer confined to the local territorial scope, but energy 

transactions can involve sellers and buyers from different areas, only restricted by 

the electricity network constraints. 

The main benefit of the Market Coupling approach resides in improving of 

the market liquidity combined with the beneficial side effect of less volatile 

electricity prices. Market coupling is beneficial for market players. They no longer 

need to separately acquire transmission capacity rights to carry out cross-border 

exchanges, since these cross-border exchanges are implicitly given as the result of 

the MC mechanism. They only have to submit single orders in their market (via 

their corresponding NEMO) which will be matched with other competitive orders 

in the same market or other markets using the available transmission capacity 

(provided the electricity network constraints are respected). 

Price Coupling of Regions (PCR) project is an initiative of nine Power 

Exchanges (PXs): EPEX SPOT, GME, HEnEx, Nasdaq, Nord Pool, OMIE, 

OPCOM, OTE and TGE covering the electricity markets in Austria, Belgium, 

Czech Republic, Croatia, Denmark, Estonia, Finland, France, Germany, Hungary, 

Italy, Ireland, Latvia, Lithuania, Luxembourg, the Netherlands, Norway, Poland, 

Portugal, Romania, Slovakia, Slovenia, Spain, Sweden and UK. PCR is 

implemented in both the MRC (Multi Regional Coupling) region as well as the 4M 

Market Coupling (4M MC). 

 

 
 

Figure 1. PCR region (Source: Website OPCOM) 
 

4M MC area is based on implicit auction, that consist of optimal allocation 

of electricity and using cross-border transmission capacity rights (ATC, available 
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transmission capacity on interconnections) in a common process. All the input data 

(the energy offers and ATC for day-ahead) are taken into account in a common 

process. 

The energy offers in all bidding areas of coupled region are put in common 

in order to establish traded quantities and market clearing price (MCP), by taking 

into account the ATCs. The calculation process uses an optimization algorithm 

recognized as the target mechanism at European level. 

While in decoupled functioning would be some results generated for each 

bidding area, respectively the market clearing price is set independently in each 

area area, 

 through joining the markets using the price coupling mechanism, the 

energy offer available in the bidding area with lower price which is not traded in 

that area as the offer price is higher than MCP as resulted in the isolated market, 

can satisfy the demand not cleared from another bidding area with higher price 

within the limit of the available transmission capacity ATC allocated for the 

relevant time horizon. In this way the matched volume in the entire coupled region 

increases; 

 thus, considering a price difference between two neighboring areas as 

functioning in isolated mode, by coupling the two areas an energy flow on 

interconnection line occurs that goes from the lower price area to higher price 

area. The export will be similar to a consumption which trigger price increase in 

the export area (left chart), while imports will be similar to a sale that lowers 

the price in the importing area (right chart). In this way, the prices of the two 

areas are converging. In the coupling mechanism, as a principle, the electricity 

will circulate from the lower price area towards the higher price area. The flow 

volume increases as long as the new prices determined according to the charts 

presented are different and as long as it is below the ATC. If the ATC is high 

enough to accomodate entire flow generated by the curves in the two areas, prices 

become equal. 

 
 

Figure 2. Example of ATC model (Sursa: Website OPCOM) 
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2.1.1. The coupling principle – Intraday Market (IDM) 

 
As of 19.11.2019 the Romanian Intra-Day Market is functioning in coupled 

mode with the markets from the other 20 countries participating in the European 
project SIDC- Single Intra-Day Coupling (previously known as XBID) with the 
goal of introducing pan-European cross-border trading on the Intra-Day horizon, 
respectively Bulgaria, Hungary, Croatia, Czech Republic, Poland, Slovenia, 
Austria, Belgium, Denmark, Estonia, Finland, France, Germany, Lithuania, 
Norway, Sweden, Holland, Portugal and Spain. 

The countries who will join Single Intra-Day Coupling SIDC, estimated in 
the first quarter of 2021 (considered as the third wave after first wave with go-live 
respectively in June 2018 and second wave (Romania included) with go-live in 
November 2019), are Italy and Greece. 

The intra-day power market is a continuous market allowing 24/7 power 
trading. Coupling of the national intra-day markets is provided by the single intra-
day coupling (SIDC) algorithm, based on implicit continuous matching mechanism. 
 

 
 

Figure 3. The go-lives of single intra-day market coupling  
(source: nemo-committee.eu/) 

 

2.1.2. Single intra-day coupling algorithm 
 

The single intra-day coupling algorithm is incorporated in the XBID 
(Cross-Border Intra-Day) solution. The XBID solution comprises, among other 
components, two modules which each perform part of the algorithm tasks: the 
shared order book (SOB) module and the capacity management module (CMM). 

 

2.1.3. Market coupling process 
  

The XBID solution enables multiple power exchanges to connect to the 
central SOB module. Traders cannot connect to the SOB directly. Instead, they 
connect to one or more local/regional trading solutions of power exchanges 



80 Marius Acatinca, Cosmin Lupului, Andrei Erimescu, Cristian Tudorache, Georgeta Ion 

 

(NEMOs). Orders on contracts tradable in XBID which are entered into a trading 
solution of a power exchange are further transmitted to the SOB, where they can be 
matched against each other. SOB always performs these matches regardless 
whether the orders were entered in the same bidding zone or in different bidding 
zones and regardless of the power exchange that transmitted the orders – provided, 
of course, that a match is possible in the first place. 

The SOB module maintains a consolidated order book across all 

participating bidding zones and NEMOs, based on available transmission capacity 

between bidding zones.  

The CMM provides the current capacity information between the borders 

of the parties in SIDC. When cross-border trades are concluded, the required cross-

border capacity is implicitly allocated in the CMM, therefore available cross-border 

capacity is updated with every each concluded trade. 

 

2.1.4. Local view in the local trading solution (M7-DBAG) 

 

The M7-DBAG local trading system represents the interface between the Intra-

Day market participants and the central coupling system, respectively the shared order 

book module (SOB). 

The participants submit the orders in the M7-DBAG local trading system. 

Orders are then anonymized and transfered automatically to the shared order book 

(SOB). 

The participants can view the market status in the local view. Orders 

submitted in SIDC by the partipants of any coupled bidding area, including the 

Romanian area, anonymized, can be viewed if there is available transfer capacity 

which will allow trades being concluded with those orders.  

Trading is done inside of the SIDC central system – inside the SOB 

module, whether is performed by orders in different delivery areas with the 

condition that there is available transfer capacity on the Romanian borders or by 

orders in local delivery area if the ATC value is 0. 

 

2.1.5. Products and contracts 

 

A product can be thought of as a unique set of trading features – the most 

important of which is the delivery duration (referred to as „delivery period‟ in the 

documentation) – or, alternatively, as a template for a contract. A contract identifies the 

actual object of an order and a trade, and can also be referred to as an instrument.  

'Hourly' would be an example of a product; it is the product for which the 

delivery period lasts exactly one hour. The contracts generated by this product are hour 

1, hour 2 … hour 24 of any given calendar day.  

Products have a trading unit (MW) and a trading currency (only EUR will 

be used for trade conclusion in SOB). Products also have a minimum and 

maximum contract quantity and a minimum and maximum price.  
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2.2. The benefits of the participation to coupling market – Romanian 

markets evolution (synthesis of operation) 

 

2.2.1. Operating results on Day Ahead Market during 2014 November 

– 2020 July 

 

 
 

Figure 4. The evolution of the average number of participants who concluded trades 

 

The evolution of average number of participants who concluded trades had 

an increasing evolution. 

 

 
 

Figure 5. The evolution of the monthly traded volume (GWh) 

 

Traded volume in July 2020 increased with 1,3% comparative with July 

2019.  

Following available transfer capacity - ATC, price coupling and implicit 

auction of ATC through 4M MC project, have been achieved cross border trades in 

the first 7 months for current year of 837 GWh import and 638 GWh export. From 

January 2016, 20% of RO-HU interconnection capacity is reserved to DAM, date 

which coincides with increasing the export flows. 
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Figure 6. Cross-Border trades import/export – hourly medium flows (MWh/h) 

 

2.2.2. Operating results on Intra - Day Market during 2019 January – 

2020 July 

 

 
 

Figure 7. The evolution of the average number of participants 

 who concluded trades 

 
 

Figure 8. Trade numbers 
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In the first 7 months of cross – border trading from 2020, 316,4 GWh were 

traded on Intra – Day Market, representing 99,5% from the traded volume in 2019 

(374,9 GWh). Although the number of active participants didn‟t increase, the 

number of trades and the traded volume significantly increased, as direct efect to 

increasing the liquidity through trading in coupled market. 

 
Figure 9. Import-export cross-border trading (GWh) 

 

From this volume corresponding to 7 months of cross – border trading from 

2020, 108,8 GWh were exported, 88,4 GWh imported and 115,3 GWh were traded 

internally. 

For the delivery day 11.12.2019 there were trades concluded at negative 

prices for the off-peak hours of 01:00-04:00 a.m., this being the first time when 

such situation recorded on the two short-term trading horizons, respectively on 

Day-Ahead Market and the Intra-Day Market managed by OPCOM and operating 

in coupled regime. 

 
 

Figure 10. Trade value (mil. RON) 
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Traded value increased with 70,8% in July 2020 to the same month from 

previous year. 

 

2.3 Prospects for Day-Ahead Market (DAM) evolution within SDAC 

and for Intra-Day Market (IDM) evolution within the SIDC  

 

2.3.1. OPCOM and SIDC integration perspective 

 

There is a sustained activity to find solutions to improve EUPHEMIA 

algorithm, respectively research and development cycles are planned to support the 

further expansion of market coupling, the implementation of requested 

requirements and the ensurance of a superior quality of performance, by ensuring: 

• Geographical extensions and market growth 

• Switch from usage the net transfer capacities (NTC) to flow-based capacity 

calculation 

• Implementation the multi-NEMO per bidding area 

• Implementation the CACM requirements for the algorithm (adequate 

performance, scalability and repeatability) 

• Implementation the new NEMOs‟ and new TSOs‟ requirements 

• Accomodating the topology changes 

 

2.3.2. Core FB MC Project 

 

TSOs and NEMOs from the Central Eastern Europe (“CEE”) region have 

defined a goal to design and specify pre-coupling and post-coupling processes 

(including results verification under the TSOs responsibility if applied) and to 

commonly implement the NWE -CEE FB MC using coupling processes provided 

by PCR and a flow-based algorithm provided by TSOs (“Project”). 

Following the signature of the Project‟s Memorandum of Understanding on 

the implementation of the day-ahead congestion management target model in the 

CEE regionin conjunction with other European Regions commonly signed with all 

CEE national regulatory authorities (“NRAs”) and ACER on 20th February 2014, 

the Parties decided to work together on this Project.  

Regulation (EU) 2015/1222 (“CACM”) requests that TSOs and NEMOs to 

coordinate their activities and cooperate on the implementation of Flow Based 

Market Coupling (FB MC) for day ahead electricity trading in the Core Capacity 

Calculation Region (CCR) comprising: Austria, Belgium, Croatia, the Czech 

Republic, France, Germany, Hungary, Luxembourg, theNetherlands, Poland, 

Romania, Slovakia and Slovenia. 

Flow-based market coupling is currently being implemented in the Central 

and Western Europe (CWE) in day ahead market coupling project comprising 

Austria, Belgium, France, Germany, Luxembourg and the Netherlands. 
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Flow based market coupling could lead to a more efficient use of the 
complex grid considering the generation resources and consumption requirements. 

While using ATC-based market couupling, TSOs determine available capacity 
values based on forecasts and historical data before running the coupling process 

and resulting flows need to be within the declared ATC, the FB mechanism allows 
TSOs to derive the impact that trades will have in terms of physical flows on the 

network and have the flows resulted simultaneously with traded energy based on 
the impact on a matrix of critical branches that better reflect the grid constraints. In 

this way, more capacity is offered to the market under FB market coupling, 
resulting in an overall welfare gain and increased price convergence. 

The CORE FB project is under the development phase, most of the project 
steps are under the pre-final revison in order to start the testing phase in the near 

future. OPCOM is prepared for the start of the planned tests and supports the 

completion of the project through constant involvement in its development. 
 

2.3.3. Interim Coupling Project 

 

In order to introduce the benefits of coupling in an extended area, prior to the 
implementation of the CORE FB MC project, the 4M MC parties initiated at the 

end of 2018, at the request of the national regulatory authorities involved, the DE-
AT-PL-4M MC Interim Coupling Project, which provides the integration of 4M 

MC and MRC and the completion of the single market coupling process for day 
ahead. 

The integration of 4M MC and MRC, through the implementation of ICP, 

will be achieved by introducing the implicit allocation of cross-border capacity on 

the following borders: PL-DE, PL-CZ, PL-SK, CZ-DE, CZ-AT and HU-AT. The 

project is in the development phase, being initiated including the testing phase.  

However, in Q1 2020 local implementation bottlenecks have been identified 

by several project parties due to interdependencies between ongoing parallel 

projects, resulting in a delay of Interim Coupling implementation activities by 

several months. As a consequence, Interim Coupling will not be able to go live in 

September 2020.  

The National Regulatory Authorities have requested the European 

Commission to provide guidance on the way forward for the project. Such guidance 

from the Commission is expected to be received in the upcoming weeks. Market 

participants will be informed about the next steps as soon as possible.  OPCOM is 

fully prepared for the planned tests and commissioning of the project. 

 

2.3.4. OPCOM and SIDC integration perspective 

 

The CACM Regulation provides, inter alia, that in the case of the coupling of 

day ahead markets and intraday markets, the price of capacity should reflect the 

level of congestion. In order to comply with this obligation and with the aim of 
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reducing as little as possible the liquidity of continuous trading, the solution is 

designed to determine the price of capacity in Intra-Day Auction (IDA) conducted 

on principles similar to those applied in trading on the day ahead market, 

respectively an implicit auction mechanism, with a single price for an hourly 

interval, determined by the intersection of the curve of sale offers with that of buy 

offers. Intraday auction algorithm (IDA) requirements are provided in Art. 6 from 

price Algorithm Methodology and continuous trading algorithm, which 

encompasses a set of requirements that are consistent with with Article 37(5) of 

Commission Regulation (EU) 2015/1222 of 24 July 2015 establishing a guideline 

on capacity allocation and congestion management („CACM Regulation‟), 

methodology issued by ACER in current year and available on OPCOM website. 

This new development will be carried out within a dedicated project, 

representing an additional opportunity for market participants, who will have the 

opportunity to trade in three additional auctions, two organized before the delivery 

day, and the third within the delivery day.  

 

3. Conclusions 

 

The benefits of market coupling consist in improving market liquidity, 

reducing price volatility, increasing trading volume and increasing the social 

benefit considered as the function of optimization. 

A larger trading area provides more trading opportunities for market 

participants and allows, on one side better usage of the grid and efficientb 

allocation of the production capacities and, on another side, identifying grid 

congestion that would require increasing the capacity. Also, participants no longer 

need to separately buy transport capacity rights to carry out cross-border exchanges, 

as these cross-border exchanges are implicit as a result of the coupling mechanism 

(default allocation). They must submit a single bid on the market, which will be 

combined with other competitive bids in the same market or in other markets which 

they are operating coupled with, in compliance with all constraints and algorithm 

requirements. 
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