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EXECUTIVE SUMMARY 
 
This report mainly examines the current state and perspectives of balancing markets in the South East Europe 
(SEE), and the principles for common usage of balancing reserve, exchange of balancing energy and 
imbalance netting. 

Countries from the SEE region are in different stages of development in the energy sector and therefore 
different stages of implementation and integration of electricity balancing markets. An overview was made 
of recent changes in the way electricity balancing market is structured in European Union (EU) and the way 
a common European balancing market will be structured in the future. After the definition of common 
meanings of balancing mechanisms, individually made questionnaire was administered to TSOs, from the 
SEE, participating in CROSSBOW project. The analysis of the questionnaire that will serve as an input for 
future work in the project included the following six topics: 

- Current state of legislation 

- Procurement of Balancing Capacity 

- Procurement of Balancing Energy 

- Cross-border balancing 

- BSP Settlement 

- BRP Settlement (Balancing Mechanism) 

Additionally, as a precondition for common usage of balancing reserve and energy in the cross-border use 
cases, sufficient Cross Zonal Capacity (CZC) should be made available between two Load Frequency Control 
(LFC) areas. Both, exchange and sharing of balancing reserves are highly dependent on the availability of 
long-term CZC and exchange of balancing energy is highly dependent on the availability of short-term CZC. 
Under the Regulation (EU) 2017/2195 establishing a Guideline on Electricity Balancing (EBGL), there are 
various ways of Transmission System Operators (TSOs) reserving CZC upfront and all of them were briefly 
addressed in the report. European platforms for exchange of balancing energy for standard products 
(Replacement Reserve, Frequency Restoration Reserve), applied on a multilateral TSO-TSO model are based 
on the exchange of balancing energy with a Common Merit Order List (CMOL). The use of similar TSO-TSO 
model and CMOL will be further exploited in the CROSSBOW’s Work Package 10: CROSSBOW Wholesale and 
Ancillary Market toolset (AM). 

The aim of the report was to provide a solid background for development of the CROSSBOW AM products 
(System market platform for the aFRR and mFRR, Balancing energy market platform, Measurement of aFRR 
energies software). The findings of this investigation will improve the design of the AM products and facilitate 
its implementation and use in the region of SEE and other European countries, starting with this report 
serving as an input to the second deliverable of Work Package 10: Novel balancing and wholesale electricity 
market design, where a minimum set of harmonized rules for participation on the common market and 
technical specifications will be made. 
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Balance Responsible Parties (BRPs) are required to schedule the generation of their group, exchanges and 
forecast (schedule) their consumption issuing the schedule nomination for each dispatching period. If 
consumption/production is higher/lower than scheduled, additional energy needs to be injected/taken 
in/from the grid. Balancing energy can be upward and/or downward, and is supposed to ensure a secure 
operation of the power grid, and can be bought on the electricity BM. The balancing energy market is active 
after the gate closure time of electricity market and is intended for TSOs to ensure balance in real time or 
near real time, [8]. 

Balancing services can consist of balancing energy or balancing capacity, or both. Balancing energy means 
energy used by TSO to preform balancing and is provided by BSP. “Balancing capacity means a volume of 
reserve capacity that a BSP has agreed to hold and in respect to which the BSP has agreed to submit bids for 
a corresponding volume of balancing energy to the TSO for the duration of the contract”, [1]. 

 

 
Figure 1: Balancing market sequence in electricity markets and its participants (Source [9]) 

 
The liberalized electricity market in Europe encompasses [10]–[12]: 

- The unbundling of supply, generation and operation of networks; 

- Providing market access to third parties, and the ability for consumers to choose their own electricity 
supplier; 

- Ensuring competition on a wholesale and retail markets. 

The BM [1] represents the institutional, commercial and operational agreements that deal with the balancing 
of electricity and supply. It establishes market-based management of system balancing within the regulatory 
frameworks in force and can be divided into: 

- Balancing responsibilities; 

- Balancing service provision; 

- Imbalance settlement. 

It is organized as a form of collecting bids and concluding deals (sale or purchase) of balancing energy with 
the aim of settling imbalances between generation and consumption to maintain the balance in the power 
system, in a transparent and economically efficient manner, [9], [13]–[16]. 

It has a crucial role in operation of power systems and electricity markets in a fine adjustment role. The TSOs 
use the electricity BM to balance the system in real-time to ensure safe and secure system operation. While 
TSOs have a specific role close to and in real time, their role as market mechanism designers is crucial in 
creating incentives to balance in longer timeframes. Through these market mechanisms, balancing service 
provision and procurement are dictated. For balancing close to real time, TSOs need to secure sufficient 
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balancing capacities (reserves, both upwards and downwards) for their control areas beforehand, as well as 
balancing energy procured close to and in real time to balance the power system, [17]. 

Relevant actors related to the BM can be divided into three categories [9], [13]–[16]: 

- TSOs: Requires the BM for real-time balancing of the system to ensure safe and secure system 
operation. They are responsible for procuring balancing services from BSPs; 

- BRPs: Are groups of market participants represented by the BRP that is responsible for the 
imbalances (consumption/generation cannot be forecasted with 100 % accuracy). They are 
financially responsible for their portfolio’s imbalances and strive to be balanced in real time. An 
imbalance charge is imposed if the scheduled sum of generation and consumption does not match 
the actual one; 

- BSPs: They are market participants (parts of the balancing groups), such as generators, demand 
response facilities, storage operators that can offer balancing services (capacity and energy) to TSOs 
and can provide energy bids for the market on a voluntary basis. TSOs can balance unforeseen 
disturbances in the power system by activating the offers of BSPs and alter the BSP power output on 
demand. BSPs, on TSO’s request, provide balancing services in the electricity grid by altering their 
power output. 

The desired effect of BMs is to guarantee and maintain power quality at the lowest cost. Therefore, the desire 
to increase harmonisation of balancing rules, extend the markets from national to regional (transnational) 
and increase efficiency is strongly present. Standard balancing products, energy pricing and imbalance pricing 
are required and a prerequisite for transnational markets. Roles and responsibilities of market actors can also 
be harmonised to achieve a level playing field.  

Integration of the BMs is the end goal in creating a common European electricity market. The progress in 
integrating some national BMs has been limited. Differences in existing legislation and regulatory frameworks 
make it difficult for countries to cooperate on a common electricity market [4]. 

 Types of balancing services 

Balancing services are fundamental for ensuring a safe and secure operation of the power system. TSOs are 
responsible for keeping the power system balanced by permanently matching the trading transactions, 
supply and demand, by acquiring the appropriate level of balancing system services to maintain frequency 
within predefined limits. Reliable electricity BM is fundamental to ensure an increasing high level renewables’ 
penetration, [17]. 

Traditionally, vertically integrated power companies predicted the level of demand and adjusted the supply 
accordingly. The traditional approach was that power plants were dispatched optimally in regard to the cost 
of electricity production, in order to cover the consumption and for the demand to match the supply. Larger 
conventional power plants, such as coal and nuclear, were used to its full capabilities to cover the base load 
during the year. Some coal power plants were dispatched at medium capabilities and adjusted to meet the 
demand in daily and hourly timeframes or seasonal variations. The peak was covered with dispatching hydro, 
pumped storage hydro and gas-fired power plants, or other more flexible power plants, [17]. 

Active power reserves are offered on the electricity BM by BSPs and are procured by the TSOs. In order to 
ensure power system balancing, TSOs determine the need to use these services either to increase or decrease 
the output of their facilities to meet the demand in real time. They are a part of ancillary services required 
by the TSOs to ensure the operational security of its system and to maintain the integrity, stability and power 
quality in the power grid. Ancillary services can be divided into [18]: 

- Frequency ancillary services; 
- Voltage control; 
- System restoration services or black-start capability. 
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- Validity period: Represents the time in which the submitted bid can be activated by the provider; 

- Mode of activation: Can be either automatic or manual and represents the way system operator can 
activate the relevant bid. 

 
Figure 3: Characteristics of standard product (Source [9]) 

To facilitate the sharing of balancing energy on a transnational market, EBGL has defined a set of standard 
products that can be exchanged on the cross-border platforms [22]. Standard products: 

- Replacement Reserves (RR); 

- Manual Frequency Restoration Reserves (mFRR); 

- Automatic Frequency Restoration Reserves (aFRR). 

 Imbalance settlement 

Imbalance settlement is one of the fundamental parts of the BM. It represents the financial settlement 
mechanism with the goal of settling the costs incurred by the deviations from BRPs’ net positions 
(imbalances). BRPs need to pay for any deviations from the scheduled net positions in negative direction and 
to receive financial compensation for any deviations from the scheduled net positions in positive direction if 
Imbalance price is positive and vice versa if Imbalance price is negative. The deviations are calculated by 
comparing the scheduled market plan of the BRP with the actual realisation, [1], [23], [24]. 

The main goal of financial settlement is to ensure that BRPs help maintain the system’s balance in an eco-
nomically efficient was and to incentivise market participants in helping support the system balance. In the 
regulation, imbalance settlement is defined on a non-discriminatory, fair, objective and transparent basis. To 
help with the increased share of renewables, imbalance prices should reflect the real time value of en-
ergy,[25]. 
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Imbalance price for each imbalance settlement period is required for the financial value of imbalance settle-
ment. Imbalance price is determined for each imbalance price area, for each imbalance settlement period 
and in each direction (positive and negative). The imbalance settlement period is defined as the time for 
which the imbalance is calculated and should be the same duration as “dispatch period”. 

Based on metered values for each imbalance settlement period, the TSO charges/pays BRPs/BSPs depending 
on the situation in the power grid and on market rules defined for the balancing area. Some imbalance 
settlement methodologies may distort a level playing field for BRPs and BSPs between different countries. 
The payment or charge is dependent on BM prices, which motivate market participants to balance their 
demand and supply, so that overall deviations of the system are minimized. Until late 2021, the imbalance 
settlement period of 15 minutes should be implemented in all scheduling areas, [1], [26]. 

In the Table 1 below, the financial cash flow between TSO and BRP is presented regarding to the imbalance 
price and type of imbalance. Each TSO should determine the imbalance price in each direction in its 
imbalance areas for each settlement period. Within its scheduling area, each TSO should also calculate the 
allocated volume, imbalance adjustment and the imbalance for each BRP, for each imbalance settlement 
period and in each imbalance area. If imbalance has a positive sign, that indicates the BRP’s surplus and if it 
has a negative sign, it indicates BRP’s shortage Within its scheduling area, each TSO should calculate the 
allocated volume, imbalance adjustment and the imbalance for each BRP, for each imbalance settlement 
period and in each imbalance area, [1]. 

 Imbalance price is positive Imbalance price is negative 

Positive imbalance TSO pays BRP BRP pays TSO 

Negative imbalance BRP pays TSO TSO pays BRP 

Table 1: Imbalance payment [1] 
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3 Legislation and regulative frameworks in Western Balkan and European Union 
countries 

 Description of methodology 

The overview of the status of development of legislation and regulative frameworks on electricity BM in 
Project participating countries [27] is provided by a top-down approach, starting from the legally binding 
documents at EU and Energy Community (EnC) levels for EU MSs and Contracting Parties (CPs) to the EnC 
Treaty (EnCT) [28] respectively, going down to the specifics of each country.  

The countries encompassed with the overview are presented in Figure 4 (green colour), representing a large 
part of South East Europe (SEE). Legislation and regulative frameworks in SEE countries which are EU MSs1 
is considered highly harmonized and thus, it is presented by examining the electricity BM related EU acquis. 

However, analysing the regulative frameworks in the Project participating Western Balkans (WB) countries2, 
which are EnC CPs and members of the WB6 Initiative3, has proven to be a more challenging task. Therefore, 
along with analysing relevant publicly available documents, participating WB TSOs were requested to draft 
subchapters on legislation and regulative frameworks in their own countries with the aim to obtain the very 
latest information and existing legislation as well as the realistic level of its implementation in practice.  

 

Figure 4: Countries encompassed with the analyses (Source [12]) 

While the legally binding acquis from the Third Package for Electricity and Gas Markets (TPEGM)4, for both 
EU MSs and via EnCT for all EnC CPs5, is perfectly clear in its aim to establish functional EU and pan-European 
energy markets including electricity BM, which is the topic of this research, the implementation of this acquis 
does not always deliver the anticipated results as it is often delayed for different reasons. This is especially 

                                                

1 Bulgaria, Croatia, Greece and Romania 

2 Bosnia and Herzegovina (BiH), Montenegro, North Macedonia and Serbia 

3 https://www.energy-community.org/regionalinitiatives/WB6.html 

4 https://ec.europa.eu/energy/en/topics/markets-and-consumers/market-legislation 

5 https://www.energy-community.org/legal/acquis.html 
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Figure 5: EU Target model - Market Network Codes (source [31]) 

Implementation of basic legislation pieces of the TPEGM in EnC was due on 1 January 2015. Today, most of 
the WB6, except Bosnia and Herzegovina (BiH), are on a good track on its implementation at least [32], [33]. 
However, introducing the NCs in EnC legal framework requires a special procedure of negotiating the 
adaption of the NC text between EnCS and EC and its approval by the Permanent High Level Group of the 
EnC. After completion of the process by the EnC, these regulations become legally binding and applicable not 
only between any two CPs, but also between any CP and EU MS. Such adapted text of NC should be 
implemented in the CPs “without any changes in the structure and text of the Regulation … other than 
translation and the adaptations made…”, in the same way it is done in all MSs. 

For the time being, EnCS and the EC succeeded to agree on adaption of several NCs, specifically Connection 
NCs6 and the NC on wholesale energy market integrity and transparency7. The market NCs are still pending 
to enter into the adaption procedure. However, the WB6 Initiative has called upon WB participating countries 
and territories for an “early implementation” of CACM. 

WB6 Initiative was launched at the Berlin Summit in 2014, by several leading EU MSs and with the 
governments of six WB countries and territories8. The general aim of the Initiative is to strengthen regional 
cooperation and drive sustainable growth and job creation. The EnC implements the WB6 initiative in the 
areas of energy infrastructure development, energy ‘connectivity’ and sustainability9. This part of the 
Initiative culminated with signing the Memorandum of Understanding (MoU) on developing SEE regional 
electricity market in April 2016. The MoU sets out the general principles of cooperation as well as concrete 
actions to develop the SEE regional electricity market, in terms of driving regional DAM and IDM coupling 

                                                

6 COMMISSION REGULATION (EU) 2016/631 of 14 April 2016 establishing a network code on requirements for grid 
connection of generators, COMMISSION REGULATION (EU) 2016/1447 of 26 August 2016 establishing a network code 
on requirements for grid connection of high voltage direct current systems and direct current-connected power park 
modules and COMMISSION REGULATION (EU) 2016/1388 of 17 August 2016 establishing a Network Code on Demand 
Connection 

7 REGULATION (EU) 1227/2011 of 25 October 2011 on wholesale energy market integrity and transparency (REMIT) 

8 Albania, BiH, Kosovo*(*this position is without prejudice on status and in line with UNSCR 1224 and the ICJ Opinion 
on the Kosovo declaration of independence), North Macedonia, Montenegro and Serbia 

9 https://www.energy-community.org/regionalinitiatives/WB6.html 
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between the EnC CPs and neighbouring EU MSs; cross-border balancing; regional capacity allocation; 
introduction of a coordinated capacity calculation process for the allocation of day-ahead capacities through 
the establishment of a regionally coordinated calculator; and cross-cutting measures of a horizontal 
dimension.10  

This study gives an importance to the WB6 MoU, not only because it supports electricity market development 
and cross-border balancing in WB6, but also because stakeholders from all EU MSs that neighbour the WB6 
countries, including those which participate in this Project, have joined the initiative by signing the MoU. 

In addition to the activities under the WB6 MoU, most of the Project participants, both EU MSs and EnC CPs, 
have already taken actions for establishing national BM and participation in EU projects that support 
implementation of the EBGL, like Platform for the International Coordination of Automated Frequency 
Restoration and Stable System Operation (PICASSO), Manually Activated Reserves Initiative (MARI), Trans 
European Replacement Reserves Exchange (TERRE) and International Grid Control Cooperation (IGCC) 
platform, as presented in WP1, D1.1 [12]. For the non-EU participating countries, this is assumed that is 
mainly influenced by membership of their TSOs in ENTSO-E and the obligations forthcoming from that 
membership. 

However, establishing a functional SEE regional electricity market including cross-border balancing can hardly 
happen without previous and uniform implementation of Market and System Operation NCs in all examined 
countries of the SEE region (Figure 4). This necessity and the regulatory details are addressed in the next 
subchapter. 

 Electricity balancing code 

Development and harmonization of BMs across Europe is facilitated by the EBGL, especially in terms of BM 
market design and the imbalance settlement mechanism. However, BM design and arrangements cannot be 
fully decoupled from real time system operation as they occur in real time, and consequently, SOGL is also 
relevant for the discussion of electricity balancing. SOGL primarily addresses three aspects of balancing: the 
harmonisation of reserve categories, the activation strategy for balancing energy in real-time and the sizing 
of reserves [34]. 

Therefore, in this subchapter the accent will be given to EBGL and provisions of SOGL will be considered in 
function of those of EBGL and the operation of BM. 

EBGL entered into force on 18 December 2017 accompanied with expectations that within the next 6 years 
it will result in one European platform where all TSOs would have access to different types of balancing 
energy while taking into account the transmission capacities available between different areas11. 

Namely, the objective of EBGL is to foster BM integration with the aim to reduce total costs and to increase 
social welfare while ensuring operational security. EBGL provides a definition of the concept of “Balancing 
energy”, which is provided by BSPs. This energy is needed so that the TSOs balance the deviations between 
supply and demand in real-time. The BSPs should meet the necessary technical requirements in order to be 
able to deliver this service. Balancing can be provided by a wide range of technologies including small-scale 
generation, energy storage, Demand Side Response, renewable resources and intermittent resources. In 
general, EBGL does not refer to any technology type and therefore provides opportunities for all potential 
sources of balancing which fosters competition and thus maximises the social welfare gain. EBGL is guided 
by the notion that actions which are not explicitly forbidden, like participation or initiative for cooperation, 
are allowed [35].  

                                                

10 https://www.energy-community.org/regionalinitiatives/WB6/MoU.html 

11 https://acer.europa.eu/en/Electricity/FG_and_network_codes/Pages/Balancing.aspx 
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As TSOs are faced with the risk that they will not have enough offers for balancing energy from BSPs in real-
time, they hedge this uncertainty by securing in advance a sufficient amount of balancing capacity available 
in their responsibility area. An option which gives the TSOs the possibility to activate the certain amount of 
balancing energy within a certain timeframe is referred to as “Reserve Capacity”. It is typically defined as the 
available generation or demand capacity which can be activated either automatically or manually to balance 
the system in real-time. Balancing capacity, as used in the EBGL, refers to the contracted part of the reserve 
capacity. The balancing energy can be provided by balancing sources, which were secured in advance as 
balancing capacity, or by other resources that can offer balancing energy. The interaction of EBGL with SOGL 
is substantially needed and occurs in respect of real-time transformation of reserve capacity into balancing 
energy by its activation. 

EBGL consists of the following titles [1]: 
1. General provisions; 

2. Electricity BMs; 

3. Procurement of balancing services; 

4. Cross- zonal capacity for balancing services; 

5. Settlement; 

6. Algorithm; 

7. Reporting; 

8. Cost-benefit analysis 

9. Derogations and monitoring; 

10. Transitional and final provisions. 

Title I - General provisions defines the subject matter and scope of EBGL and provides definitions on the used 
terms, objectives and regulatory aspects, the terms and conditions or methodologies of TSOs, publication of 
information and delegation and assignment of tasks. Article 1 (8) of this title also prescribes that EBGL “shall 
apply to all system states defined in Article 18” of SOGL; namely, normal state, alert state, emergency state, 
blackout state and restoration state. 

Title II, within its chapter on functions and responsibilities, encompasses definitions of the roles and 
responsibilities of TSOs and their cooperation with DSOs, the roles of BSPs and BRPs, as well as the terms and 
conditions related to balancing. Prescribing the qualification of BSPs for providing bids for balancing energy 
or balancing capacity, it recalls Article 159 and Article 162 of SOGL on (BSPs’) prequalification procedure, 
which “shall be considered as a prerequisite for the successful completion of the qualification process”12 to 
become BSP. SOGL is also recalled within Article 15 and Article 18 of this Title, which define the cooperation 
of any TSO with the reserve connecting DSOs. Furthermore, it defines the European platforms for the 
exchange of balancing energy and imbalance netting. A participation in development of individual European 
platforms is obligatory for all TSOs performing the RR and aFRR processes pursuant to Part IV of SOGL13. It 
provides framework for defining balancing energy gate closure time and definitions for standard and specific 
products. The standardization of gate closure time and definition of standard products on European level is 
essential for regional integration and acquiring increased competition and liquidity of BMs. 

                                                

12 EBGL, Title II: Article 16 - Role of balancing service providers (1) 

13 EBGL, Title II: Article 19 - European platform for the exchange of balancing energy from replacement reserves, Article 
21 - European platform for the exchange of balancing energy from frequency restoration reserves with automatic 
activation and Article 22 - European platform for imbalance netting process 
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Title III is related to procurement of balancing services and the close interaction of EBGL with SOGL is rather 
frequent in this title14. The balancing services are grouped in two types: balancing energy and balancing 
capacity. The procurement of balancing energy in regional BM is linked to activation of balancing energy bids 
from a common merit order list. In this process, Activation optimization function, which will consider the 
limited cross-zonal transmission capacity, is needed. EBGL also sets a framework for pricing of balancing 
energy and Cross Zonal Capacity (CZC) used for exchange of balancing energy or imbalance netting. Regarding 
balancing capacity, a set of procurement rules is defined in EBGL along with concepts for exchange and 
transfer of balancing capacity. In this part of EBGL, the TSO-BSP model for exchange of balancing services is 
defined too. However, this solution for exchange of reserves is temporary and in four years after entering 
into force of EBGL all exchanges of balancing capacity, with some exceptions, shall be based on the TSO-TSO 
model.  

Title IV provides a framework for use and calculation of cross-zonal transmission capacity for exchange of 
balancing energy or imbalance netting, as well as for exchange of balancing capacity or sharing of reserves. 
Framework for calculation of market value of CZC and co-optimized allocation process, market-based 
allocation process, and allocation processes based on economic efficiency analysis are also provided in this 
title.  

Title V of EBGL encompasses a framework for developing common methods for settlement. Several types of 
settlement are defined. The settlement of balancing energy concerns activated balancing energy for 
frequency containment, frequency restoration and reserve replacement process from BSPs and TSO. In 
addition, provisions for settlement of balancing energy exchanges between TSOs and unintended exchanges 
of energy between TSOs are given. Another issue for which provisions for harmonisation are given is the 
imbalance settlement of BRPs regarding pricing, imbalance settlement period and imbalance calculation. 
Provisions for settlement of balancing capacity are also given in EBGL. 

In Title VI additional provisions for the algorithm for activation of balancing energy bids in the scope of the 
activation optimization function, are given. Among others, the prescribed algorithms should “take into 
account the process descriptions for imbalance netting and cross-border activation pursuant to Part IV Title 
III of SOGL”15. 

Title VII gives instructions to ENTSO-E to publish European report on integration of BMs on yearly basis and 
provides a framework for this report. Also, TSOs should publish a report on balancing at least once every two 
years. 

Title VIII gives additional provisions regarding the criteria and methodology for performing of Cost-benefit 
analyses by TSOs required by EBGL. 

The provisions from Title IX give possibilities to regulatory authorities to grant a derogation from one or more 
provisions of EBGL to relevant TSOs. It also appoints ENTSO-E to monitor the implementation of EBGL. 

Finally, Title X of EBGL gives the transitional and final provisions. 

 Regulatory framework in WB6 countries 

Over the years, the EnC has actively and continuously supported regional activities related to development 
of BMs. Aiming to provide adequate support to drive the development of regional BM in the WB6 countries, 
EnCS has initiated several activities that encompass development of legal, contractual and governance 

                                                

14 EBGL, Title III: Chapter 1 - Balancing energy: Article 29 - Activation of balancing energy bids from common merit order 
list and Article 30 - Pricing for balancing energy and cross-zonal capacity used for exchange of balancing energy or for 
operating the imbalance netting process; Chapter 2 - Balancing capacity: Article 32 – Procurement rules, Article 33 - 
Exchange of balancing capacity and Article 34 - Transfer of balancing capacity; Chapter 3 - TSO-BSP model: Article 35 - 
Exchange of balancing services. 

15 EBGL, Title VI: Article 58 – Balancing algorithms 
















































































































































