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EXECUTIVE SUMMARY 
 

This document provides a detailed overview of the current situation and development plan in terms of 
electricity market opening and implementation of the EU legislation and adoption/transposition of the Third 
Energy Package for Electricity and Gas Markets (TPEGM) for the countries of the CROSSBOW Consortium 
from the South East European (SEE) region. The analysis and conclusions in this document derive from a 
questionnaire which was sent to the TSOs in the region, examining their activities and overall market 
development progress in the respective countries.  

The main topics covered in this report are: 

¶ Implementation of the TPEGM with reference to the eligibility of the customers with special attention 
to the vulnerable customer categories, price regulation, as well as the process of unbundling and 
publication of market data, and effectiveness of the administrative authorities.  

¶ Direct adoption or transposition of ENTSO-E Network Codes (NC) and fulfilment of the obligations 
arising from it in the areas of market opening, cross-border balancing, forward capacity allocation 
and retail market development.  

¶ Actions taken by the TSOs to maintain secure network operation of the interconnected transmission 
system by collaborating with the Regional Security Coordination Centres. 

¶ Requirements for grid connection of generators. 

¶ Overview of the installed capacities of renewable energy sources (RES), RES support schemes and 
their operation, as well as the storage units, demand response program deployment and activities 
for smart grid penetration. 

The results of our research show that the region is quite unified in terms of the implementation of the 
TPEGM, but there is still quite a diversity regarding market opening and the implementation of the NCs. All 
countries are members of the Regional Coordination Centres or use their services such as coordinated 
capacity calculation, common grid model alignment, and short- and medium-term adequacy.   

Concerning the penetration of RES, RES producers have priority dispatch in every country of the region while 
the 2020 RES target will be met in only a few of them. RES support tariffs are present in the majority of the 
considered countries and there are ideas for their changes and improvement in the near future. Regarding 
smart grids and related activities, in non-EU countries there are very little or no projects, while the EU 
countries are quite active in this area since the European Commission is promoting and encouraging 
investment in this sector.   

Overall, countries covered in the report are in various stages of the development in the energy sector and 
therefore have different tasks, plans and priorities, but all of them strive for integration and commitments 
by the common EU goals.  
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1 INTRODUCTION 

1.1 PURPOSE OF THE DOCUMENT 

The objective of this deliverable is to provide an overview of the status and future developments of legislation 
and regulatory framework on regional and national level, with focus on the SEE region. This region is partially 
represented by the countries participating in the CROSSBOW Consortium [1]. The SEE region consists of 
countries that are Member States (MS) of the European Union (EU) as well as countries that are Contracting 
Parties (CP) of the Energy Community (EnC) and members of the Western Balkans 6 (WB6) Initiative1. As part 
of a developing region, these countries are in different stages of the structural reforms of their energy 
sectors. In this context, the countries from the CROSSBOW Consortium are actually representing a specific 
part of Europe and for that reason, may serve as an example of extension of frameworks, rules and practices 
that bring EU closer to its immediate neighbouring regions.  

Therefore, this document provides an overview of current and future developments in the implementation 
of required regulations, transposition of directives, implementation of network codes (NC) and 
harmonization of technical and legal requirements that shall facilitate cross-border trade, efficiency and 
flexibility in use of all available energy resources and products. This document also provides insight into 
detected barriers in the implementation of legislation and practices, which is the essential step to overcome 
them and introduce new products and solutions that facilitate cross-border management of variable energy 
sources and storage units.  

1.2 SCOPE OF THE DOCUMENT 

This document addresses the status and anticipated development of electricity related legislation and 
regulative frameworks in the SEE region. Among the characteristics of the region is the difference in the 
progress of structural reforms in the energy sector. These differences, especially between the EU and the 
other countries of SEE region, emerge from the various stages of development of each country and the 
political and economic motivations to restructure the sector. Furthermore, historical and socio-economic 
background also have an implication to the current state of development of the entire region. 

Namely, about twenty years ago, EU MSs had developed competitive economies, developed gas 
infrastructures and alternative options for heating, as well as experiences in deregulation of transport and 
communications. Therefore, the motivation to introduce energy markets in the EU was mainly guided by the 
needs for: increased competitiveness of the power sector; reduction of monopoly and prices; private 
investments; and development of new efficient technologies to boost national industries. Quite differently, 
the initiative for restructuring and liberalization of energy industries and establishment of free trade in 
network energies2 has found SEE countries in a state of fragile transitional economies, high unemployment, 
poverty and deficit in electricity capacities and production [2]. Under these conditions, the main drives for 
the countries to start the reform processes and to establish EnC were the designated perspectives for EU 
integration and attracting foreign investments. Furthermore, the regional cooperation in the EnC and the 
regional market development was further burdened by non-existence of common legal platform and regional 
legal enforcement. On top of that, the political influence on the reform process has either slowed or 
diminished its expected results. The reason is that priority was, and in some cases still is, on social security 
related to unrealistically low electricity prices as opposed to the development of transparent and liquid 

                                                

1 The WB6 Initiative includes 6 countries and jurisdictions from SEE: Albania, Bosnia and Herzegovina, Kosovo* (*This 
designation is without prejudice to positions on status, and is in line with UNSCR 1244 and the ICJ Opinion on the Kosovo 
declaration of independence.), the Former Yugoslav Republic of Macedonia (FYRO Macedonia), Montenegro and Serbia  

2 The Energy Community Treaty (EnCT) ς electricity, natural gas and oil.  
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electricity markets. During the past ten years however, several of the SEE countries have joined the EU. 
Although more than twenty years ago they had had similar problems as the other non-EU countries from SEE, 
they have managed to push reforms and achieve some palpable goals. At present, the region encompasses 
countries with somewhat similar political and socio-economic historical backgrounds, common objectives to 
achieve the level of development of the prosperous economies of the EU, including integration to the EU 
internal electricity market, and different concepts and starting positions to achieve these objectives. 
Therefore, the investigation undertaken in this task reflects both the characteristics of each of the countries 
and the common features of the region for all of the topics mentioned above. 

The approach for the analyses of the status of electricity legislation, including barriers and future 
developments is bottom-up, starting on national level and then, expanding the conclusions on a regional 
level. The presentation of analysed data and collected information is focused on positive examples at national 
level, as well as on encountered problems that may have an impact on future developments. These analyses, 
along with the work undertaken in the other tasks of WP1 of the Project, serve to investigate opportunities 
and obstacles for various applications envisaged for development under this Project. In fact, by investigating 
the present state of legislation and regulatory frameworks, this document also investigates the requirements 
to achieve coordinated, effective and flexible use of available energy sources under existing electricity market 
conditions and possible future market developments. In addition, this document should serve as basis for 
following-up the development of the region throughout the duration of the Project from the aspect of 
legislation and regulatory framework.  

1.3 STRUCTURE OF THE DOCUMENT 

The full scope of this document is addressed in Chapter 2, which details the current situation and planned 
developments in legislation and regulative frameworks in the investigated SEE countries. Firstly, the research 
methodology for this deliverable is explained in section 2.1, specifically focusing on the questionnaire used 
as the basis of the adopted bottom-up approach. Then, the findings of the research are presented in the 
following topics: implementation of the TPEGM for electricity markets, market codes and electricity markets 
development, system operation, connection of generators, infrastructure and RES, demand response (DR) 
and storage penetration, and smart grids penetration. 

Accordingly, section 2.2 provides an overview of the current situation and anticipated developments in the 
implementation of the TPEGM in the investigated countries with emphasis on the electricity sector. It focuses 
on eligibility of customers with special attention to the vulnerable customer categories, price regulation, the 
process of unbundling, the level of transparency, and effectiveness of the administrative authorities. 

Section 2.3 deals with the development of electricity markets in the SEE region. As the EU MSs are bound by 
European legislation and the non-EU countries share the common objective of integration in the EU internal 
electricity market, the development of electricity markets is assessed in terms of direct adoption or 
transposition of European NCs and fulfilment of the consequential obligations. Explicitly, the emphasis is on 
the following areas: establishment of organized electricity markets and market coupling, cross-border 
balancing, coordinated forward capacity allocation and retail market development.  

The topic of system operation is covered in section 2.4. Because all TSOs considered are members of ENTSO-
E, they follow common planning and operational procedures and support a high level of cooperation. 
Therefore, this section outlines the rules and actions taken by the TSOs to maintain secure network operation 
of the interconnected transmission system and the collaboration with the Regional Security Coordination 
Centres. 

Similarly, the requirements for grid connection of generators are defined by European regulation, and are 
therefore binding and directly applicable in all EU MSs of the SEE region. Although non-EU countries adhere 
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to their own grid codes, these follow the principles given by ENTSO-E, thus aiming to harmonize the rules for 
connection of generators in the entire SEE region. Section 2.5 reiterates this fact in more detail. 

Section 2.6 firstly reports on the implementation of the Trans-European Network Regulation, which aims to 
provide means to overcome some of the key barriers preventing the development of a European-wide energy 
infrastructure, and the Regulation (EU) 838/2010 of 23 September 2010 on laying down guidelines relating 
to the inter-TSO compensation mechanism and a common regulatory approach to transmission charging. 
Furthermore, it provides an overview of installed capacities of RES in the SEE countries, RES support schemes 
and their operation, as well as storage units and DR programme deployment. 

Lastly, section 2.7 informs on the legislation, support and activities for smart grid penetration in each SEE 
country participating in the Project. 

The conclusions drawn from the research are summarised in Chapter 3, while the Annexes provide insight 
into the activities leading up to the preparation of this document. Annex A reports on the first CROSSBOW 
User Group (UG) Workshop held on 29 May 2018 in Vienna, where the objective was to engage UG members 
from National Regulatory Authorities (NRA) and Energy Ministries in the ongoing CROSSBOW project work 
related to electricity regulatory framework and legislation, as well as to establish relations between project 
partners and UG members. Finally, the questionnaire used to receive feedback from the members of the UG 
is appended in Annex B, including the complete answers received to date. 
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2 STATUS AND ANTICIPATED DEVELOPMENT OF LEGISLATION AND REGULATIVE 
FRAMEWORKS IN WESTERN BALKAN AND EUROPEAN UNION COUNTRIES 

2.1 DESCRIPTION OF METHODOLOGY 

The overview of the status of development of legislation in Project participating countries [1] is provided by 
a bottom-up approach, starting from the specifics of each country. Along with relevant publicly available 
documents, a survey has been conducted with the aim to obtain information, data and experiences of current 
practices and existing legislation. The Transmission System Operators (TSO) participating in the Project 
completed a questionnaire prepared for this survey. The countries encompassed with the questionnaire are 
presented in Figure 1 (green colour). 

 

Figure 1: Countries encompassed with the questionnaire  

The questionnaire consisted of nine segments addressing various topics related to electricity markets 
development, cross-border trading and balancing, capacity allocation, system operation, legislative 
preconditions for infrastructure development projects, level of penetration of RES, capabilities for DR and 
storage, as well as development of Smart Grids projects. The questionnaire was designed to provide 
description of all these topics, each of them addressed through a number of questions that should enable 
compilation of information related to the current state, encountered or expected barriers and anticipated 
developments. 

As already stated above, the countries addressed by the survey are either EU MS or CP of the EnC. More 
specifically, the group of non-EU countries from the survey belongs also to the WB6 Initiative of the EnC, 
which has the objectives to support these countries in the establishment of a regional electricity market, 
facilitate infrastructure investments, support and promote sustainability of the energy sector. As these 
objectives are closely related to the topics of this research, not only the responses of the TSOs participating 
in the survey, but also the WB6 monitoring reports of the EnC Secretariat are considered in the investigation. 
In a similar manner, regarding the EU MS, the findings of the Agency for Cooperation of Energy Regulators 
(ACER) are considered too, especially for topics related to the implementation of NCs. 

The results of the analyses are described both in graphical and textual manner. The region is represented 
with an adequate map of the investigated countries, as presented in Figure 1. By means of various colouring 
and patterns, the maps show different levels of implementation of related primary/secondary legislation. As 
a rule, green colour represents implementation without any barriers; red colour shows no legislation or 
lagging in implementation of required legislation. Yellow indicates that some issues still need to be addressed 
to enable full implementation of related legislation. The patterns indicate differences among countries for a 
certain issue. Some of the questions investigated within the report are not measurable nor adequate 
indicators can be introduced, thus the patterns are used for comparison or just introducing differentiation 
between investigated countries. Generally, the background colour of the pattern shows the level of 
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implementation ς red is related to lagging/major issues in implementation of legislation, while green means 
that the country is on a path towards full implementation. The density of patterns shows how far the country 
is from achieving the goals. Every map features a legend to describe each of the used patterns/colours. The 
text related to the maps describes each issue in detail, thus allowing the reader to understand the level of 
development or implementation of the required legislation. There are cases where the general rules do not 
apply due to the nature of the examined issue. The text describing the maps provides explanation for such 
cases.  

2.2 IMPLEMENTATION OF THE THIRD ENERGY PACKAGE FOR ELECTRICITY MARKETS 

EU has adopted three consecutive packages of legislation (in 1996, 2003 and 2009) to reform the energy 
sector in the Union. The packages of legislation addressing the electricity sector enabled the transition from 
electricity system economies dominated by vertically integrated national companies that owned and 
operated generation and networks on their territories, towards competitive and integrated electricity 
markets. The TPEGM entered into force in September 2009 with the objective to provide a framework for 
development of a single EU energy market. The integrated EU market with common rules and cross-border 
infrastructure paved the way for increasing competition and enabling consumers to choose their suppliers. 
The package also includes rules on unbundling of generation and supply from transmission networks, 
independence of the NRAs and establishment of ACER, as well as measures for improved consumer 
protection. With the aim to lead the clean energy transition on global level and considering the overall effects 
of the TPEGM, in November 2016 the European Commission (EC) proposed an additional package of 
measures ς Clean Energy for all Europeans. This package contains proposals for legislation related to energy 
efficiency, RES, electricity market design and development, security of supply and rules of governance of the 
EU.  

The Western Balkan (WB) countries, as signatories of the Energy Community Treaty (EnCT), have agreed to 
extend the EU internal market rules and principles to the region. That is, based on legally binding framework, 
they have agreed to implement the acquis communautaire on energy, environment, renewables and 
competition [3]. Related to electricity, the signatories have agreed to establish adequate regulatory and 
market framework to integrate the countries of the EnC to the pan-European market, attract investments in 
the electricity sector, thus enabling stable socio-economic development and secure supply of electricity. 
Therefore, the signatories of the EnCT have agreed to adopt their primary energy law in compliance with 
TPEGM. FYRO Macedonia adopted the new Energy Law, which transposes the TPEGM, in May 2018; and is 
now in the process of developing and adopting the necessary secondary legislation. Bosnia and Herzegovina 
(BiH) is lagging in implementation of the necessary legislation. The other WB countries have already 
transposed TPEGM into their primary legislation, but practice shows that some aspects are not implemented 
as envisioned. Some specific aspects are discussed in the following subsection. 

The assessment of compliance of the primary energy law on electricity with TPEGM is performed by 
investigating several aspects, including eligibility of customers, elimination of electricity price regulation, 
consumer protection, especially for vulnerable customers, legal unbundling, certification of TSOs, 
independence of NRAs and competences of national authorities for competition and state aid.  

2.2.1 Eligible customers and price regulation 

All customers in the region are eligible by law. Therefore, all customers should be free to select their supplier; 
given there are a number of suppliers to choose from. Consequently, competition among suppliers and 
eligibility of customers should lead to better electricity prices and offers for customers. In practice, this may 
not be the case due to several reasons. A number of these reasons are related to the business activities of 
the suppliers and the economic environment where they conduct their business operations, including level 
of competition among suppliers, unattractive offers, lack of transparency and relevant information for 
customers.  Other reasons are related to the level of success in implementation of competitive retail market 
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model supported by adequate regulatory framework and include existence of incumbent suppliers, price 
regulation, cross subsidies and non-cost-reflective tariffs. While supplier switching is one of the indications 
for the functioning of the retail market, it also shows the opportunities for customers to choose from various 
offers.  

A general characteristic for the region is that small customers and households are not inclined to exercise 
their eligibility right. For example, customers in Croatia and Greece show relatively low interest for switching 
suppliers. The reason for such behaviour lies in the dominance of the incumbent suppliers or lack of attractive 
supplier offers. The case of Bulgaria is also interesting, as majority of households and some small customers 
are reluctant to switch to a new supplier, although the regulated price they pay is somewhat higher than the 
corresponding market prices. In Romania, the liberalization of the energy market allows all consumers to 
benefit from their eligibility right, based on information related to price, duration, methods of payment and 
other contractual conditions. Residential customers who have not exercised their eligibility can opt for any 
of the regulated electricity tariffs corresponding to the category to which they belong, with the exception of 
social tariff users. The situation in most of the WB countries is more distinct, as regulated prices for 
households are lower than those offered on the free market and, thus, there is no incentive for these 
customers to switch/leave the universal supplier. This is particularly the case in BiH and Serbia. Furthermore, 
although the new Energy Law in FYRO Macedonia introduces eligibility for all customers, full market opening 
that should enable small customers and households to choose the supplier freely is envisioned as of 1 January 
2019. At present, households are paying regulated prices that are significantly lower than the market-driven 
prices, due to cross subsidies coming from the regulated price for captive commercial customers, which is 
nearly double than that for households. However, FYRO Macedonia showed real market opening of about 
40% in 2017 with 3281 switchings at measurement points (one customer may have more than one 
measurement point), which is about 36% of all measurement points [4]. This is an indication that the existing 
free market that encompasses large and medium consumers is functional.  

With the aim of dealing with these issues, amendments to secondary legislation are foreseen in some of the 
countries. This is the case in Croatia and BiH. Apart from deficiencies in secondary legislation, political 
influence on the sector is also a limitation. In addition, ad-hoc governmental decisions in the past have 
influenced the market opening in FYRO Macedonia and transparent selection of the universal supplier in 
Serbia. From the analyses, it is also obvious that the existence of regulated low electricity prices for certain 
categories of customers limits the development of electricity markets and business opportunities for 
suppliers in WB. Figure 2 summarizes the issue of eligibility in the CROSSBOW countries encompassed by the 
survey. As discussed above, although prescribed by law, there are still some implementation issues that need 
to be solved. 

In addition, price regulation for all market segments should be phased out. The investigations show that at 
present, price regulation in some form exists in most of the WB countries. It is either direct price regulation 
in generation, as is the case in BiH (Republika Srpska entity), or indirect influence to prices due to existence 
of a single bulk producer ς the case of Montenegro, and possible governmental influences related to 100% 
state ownership of the incumbent power production company ς as is the case for Serbia and FYRO 
Macedonia. The adoption of the New Energy Law eliminates price regulation in generation in FYRO 
Macedonia, which existed under the previous Energy Law and was to be eliminated by mid-2020. According 
to the provisions of the New Energy Law, ELEM, the state owned incumbent, provides electricity for supply 
of households and small customers until 1 January 2019. The company has an obligation to provide a certain 
share of its production to the universal supplier and supplier of last resort under market prices until 2025. 
However, any issues related to practical implementation shall be observable starting 2019. 
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Figure 2: 9ƭƛƎƛōƛƭƛǘȅ ƻŦ ŎǳǎǘƻƳŜǊǎΩ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ 

According to the survey, even in the EU MS, some form of price regulation is observable. Bulgaria allows 
regulation of prices for some producers in a form of yearly quotas for production of electricity needed to 
supply small customers and households. However, it is expected that this should be eliminated by 2020. 
While Croatia and Greece have already eliminated price regulation in general, the barriers for the former are 
in the existence of a single bulk producer and low market liquidity and for the latter in the Administrative 
Maximum Energy Offer Price set by the NRA, which equals 300 Eur/MWh. There is also a Minimum Energy 
Offer Price that is equal to the minimum variable cost of the unit. For hydro units an estimation of the 
opportunity cost is used as a variable operation cost and applies as a Minimum Energy Offer Price. These 
barriers are expected to be overcome with the full implementation of the EU target model. Romania has 
shown a fair progress in this regard, as price regulation has been phased out and no implementation barriers 
have been recognized. The summary regarding generation price regulation phase out is presented in Figure 3. 

 

 

 

 

 

Figure 3: Price regulation in generation 
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Concerning the price regulation in other market functions, the investigations have shown that some 
measures still need to be implemented. The recent EnC Secretariat monitoring report [5] shows that all WB6 
countries have still to advance in phasing out of price regulation for small consumers and households. 
Namely, direct regulation for households and small consumers should be eliminated in BiH, procedures for 
selection of universal and/or supplier of last resort should be completed in FYRO Macedonia and for supplier 
of last resort in Montenegro, and the low regulated price under the universal supplier in Serbia that hinders 
development of competition should be revised [5]. Market liberalisation shall be fully completed if the 
establishment and operation of the universal supplier, or the supplier of last resort, do not provide conditions 
for indirect (hidden) price regulation.  

2.2.2 ±ǳƭƴŜǊŀōƭŜ ŎǳǎǘƻƳŜǊǎΩ ǇǊƻǘŜŎǘƛƻƴ 

The rights of energy customers prescribed in the TPEGM include the right of every customer to electricity 
connection and supply, the right to choose an electricity supplier, easy supply switching process as well as 
clear, transparent and accurate information related to the contract with the supplier, consumption and 
billing. Furthermore, information on how to increase electricity efficiency, use of RES and energy efficiency 
of properties should be available to customers. The possibility of easy resolution of complaints and disputes 
and information on single point of contact for energy rights should also be available. In addition, these rights 
also take into account provision of measures for vulnerable customers - a category of customers that should 
be defined in national legislation.  

Article 3 of the Directive 2009/72/EC requires each MS to define the concept of vulnerable consumers and 
to ensure implementation of measures for protection of these customers. There is no strict rule on the 
definition of the categories of vulnerable customers and it should reflect the specifics of each country. 
However, the measures it encompasses have to be designed in a manner that does not interfere with 
competitive market functions nor with other social measures. The mechanisms for vulnerable customers 
should be based on long-term policy solutions instead of short-term fast relief measures. The 
recommendations in [6] from the Vulnerable Consumer Working Group3, propose complementary social, 
energy and consumer policy to strengthen protection and assist the vulnerable consumers. The social policy 
should include a broad set of measures to ensure fast impact, i.e. support for the vulnerable consumers, 
while energy efficiency measures should ensure long-term effects with lowest costs, providing prevention 
for this category. Financial support should be provided by solidarity tariff or discount on energy bills, the cost 
of which should be distributed among consumers and should serve as a mechanism against energy poverty. 
However, specific measures should target consumers that may be omitted by the mechanisms against energy 
poverty. These measures should be tailored for consumers in vulnerable situations, for example due to 
disability or lack of IT skills. Other recommendations of the working group address availability of 
comprehensive information for vulnerable customers, availability of a range of products for vulnerable 
customers as well, affordable energy for heating and cooling and increasing the engagement of stakeholders 
as NRA and other public bodies. 

The vulnerable customer category has been defined in the energy legislation of most of the countries of the 
analysed region. Usually, the category encompasses households with low income, receivers of social support 
and households of persons with disabilities or special medical needs, as it is in FYRO Macedonia, BiH, Serbia 
and Montenegro. However, even if the Energy Law recognizes this category of customers, the Government 
of Montenegro has not set the rules on providing subsidies to these customers [7]. The Serbian government 

                                                

3 Vulnerable Consumer Working Group was established by the Commission services of the Directorate General on 
Energy (ENER) in close collaboration with DG Health and Consumers (SANCO) to support the discussions in the Citizens 
Energy Forum, and thus support the implementation of the TPEGM. 
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has also adopted a decree on vulnerable customers, which defines the conditions for obtaining the status of 
vulnerable customer. The social tariff is funded by the state budget.  

EU MSs of the region have adopted various definitions of vulnerable customers, except Croatia, where the 
ŎƻƴŎŜǇǘ ƛǎ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ ŎƻƴǎǳƳŜǊǎ ǿƘƻ ŀǊŜ άǎƻŎƛŀƭƭȅ ŘƛǎŀŘǾŀƴǘŀƎŜŘέ4 and therefore, are entitled to some 
form of support in line the social security law. Bulgaria has introduced the concept in the Energy Law, 
encompassing receivers of social welfare. In Romania, according to the Romanian NRA ς ANRE, the definition 
of a vulnerable customer is a final consumer that belongs to a category of household consumers, which, from 
reasons of age, health or low income is at risk of social exclusion, and for the prevention of that risk, he/she 
benefits from social protection, including financial protection. Since 2005, a series of regulations have been 
adopted to provide the adequate support for this category of customers in Romania. By the end of 2016, 
about 10.96% (937,337) of households were considered vulnerable. The category of vulnerable customers in 
Greece encompasses low-income families, families with three or more children, unemployed persons, and 
persons requiring medical support. It concerns only the electricity consumption of their main residence. The 
tariff gives discount of approximately 40% on annual consumption up to 5,000 kWh. The cost is shared by all 
consumers via Public Service Obligation. The social tariff was introduced in 2011 and a preferential social 
solidarity tariff was introduced in 2014 to promote access to electricity of certified non-profit institutions. 
Additionally, in 2015 a program offering free reconnection, free consumption of 300 kWh per month and 
social funding for house rental became eligible for low-income families. In 2016, nearly 700,000 consumers 
received benefits from preferential tariff programs. The example of Greece shows that energy poverty has 
to be addressed profoundly, but also, that the measures need not rely solely on special tariffs and discounts 
of bills. In fact, alternative suppliers in Greece have started offering competitive and innovative tariffs that 
are expected to contribute to sustainable and efficient electricity use. 

2.2.3 Unbundling 

The TPEGM rules on unbundling aim at preventing companies, which are involved both in transmission and 
generation and/or supply of energy, i.e. vertically integrated undertakings, from using their privileged 
position as operators of a transmission network to prevent or obstruct access of network users ς of other 
than their affiliated companies - to their network. A company active in generation or supply, which at the 
same time owns transmission network assets, can use its control over the network in order to prevent or 
limit competition in other areas. That distorts the level playing field and renders market entry more difficult, 
which could lead to reinforcing the market power of the incumbent. The latter would not have an incentive 
to invest in network expansion. In particular, the problems of discrimination with regard to third party access 
to the grids, information leakage between the network and supply companies and distortion of investment 
incentives are quite important [8].  

Unbundling requires the effective separation of activities of energy transmission from production and supply 
interests. It aims at ensuring non-discriminatory access to networks as an essential condition to allow fair 
competition between suppliers and stimulating investment in infrastructure when construction of new 
interconnectors may negatively affect the market share of the vertically related supplier. 

Regarding the unbundling of TSOs, the TPEGM gives an opportunity for the alignment with the respective 
Directives by choosing one of the endorsed unbundling models, which apply equally to both electricity and 
gas sector: Ownership Unbundling (OU), Independent System Operator (ISO) and Independent Transmission 
Operator (ITO)Φ ¢ƘŜǎŜ ǘƘǊŜŜ ƻǇǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ Ŝǉǳŀƭƭȅ άŜŦŦŜŎǘƛǾŜ ƛƴ ǊŜƳƻǾƛƴƎ ŀƴȅ ŎƻƴŦƭƛŎǘ ƻŦ ƛƴǘŜǊŜǎǘǎ 
between producers, suppliers and TSOs, in order to create incentives for the necessary investments and 
guarantee the access of new market entrants under a transparent and efficient regulatory regime and should 

                                                

4 Insigt_E, Policy Report, May 2016 
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not create an overly onerous regulatory regime for national regulatory authorities.5έ The Figure 4 shows the 
schematic representation of the three unbundling models.  

 

Figure 4: Schematic representation of the TPEGM unbundling models [9] 

The unbundling process is in various stages of completion in the region. The major characteristics are 
represented in Figure 5 a) and b), the former showing the stage of unbundling of the TSOs6 and the latter of 
the distribution system operators (DSO). 

 

 

 

 

 

  

a) unbundling of TSO  b) unbundling of DSOs 

Figure 5: Unbundling according TPEGM 

                                                

5 Recital 12 of the Directive 2009/72/EC 

6 The status of EMS unbundling is subject to ongoing discussions between AERS and EnC Secretariat. 
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Although the Energy Law compliant with TPEGM has been adopted just a few months ago, the unbundling 
process in FYRO Macedonia is advancing as planned. At present, the TSO is legally unbundled and started the 
procedure for OU according the provisions of the new Law. The distribution system operator (DSO), EVN 
Distribucija, is legally and functionally unbundled, with approved compliance program by the NRA and 
appointed compliance officer. Rebranding of the DSO is to be completed within 6 months of adoption of the 
new Law. In BiH, NOS BiH and the network owner and operator Elektroprenos are functionally and legally 
unbundled, according to requirements of the Second Package. However, according to [7] these companies 
are influenced by the same entity authorities controlling incumbents in generation and supply and therefore, 
not complying with the TPEGM. Furthermore, the DSOs are still part of vertically integrated public utilities 
including production, distribution and supply. In addition, there is lack of application of compliance programs. 
In Montenegro, the primary legislation in place transposes the TPEGM, including the provisions related to 
the unbundling and certification of TSO. The Montenegrin NRA recently certified CGES, the Montenegrin TSO, 
based on the approval of the EnC Secretariat. CGES is yet to appoint a compliance officer and finish 
amendments of the Energy Law. The legal unbundling of the DSO is also completed, with appointed 
compliance officer and required rebranding fulfilled. While the legislative framework in Serbia is largely 
compliant with TPEGM, the unbundling process, as described in [7] is not yet fully compliant with the acquis. 
In June 2017, the EnC Secretariat issued its Opinion regarding the ownership unbundling of the TSO, stating 
that EMS, the Serbian TSO, is not fully unbundled according to the OU model. The Law on Ministries was 
changed after the Secretariat issued its opinion and in August 2017 the Serbian NRA certified  the TSO as 
compliant with ownership unbundling rules of the TPEGM. The EnC Secretariat formally requested the 
regulator to reopen the certification procedure in September 2017. At present, there is still an open 
discussion between the Serbian NRA AERS and the EnC Secretariat on this issue. According to [5], [7], the 
DSO in Serbia is still not functionally unbundled and actions need to be taken to fully implement the 
compliance program. 

It is also important to observe that in most of the WB countries, relations between companies with activities 
in generation and supply still exist and in some form, the relations between mother-daughter companies may 
interfere in the activities of the already unbundled undertakings. Therefore, it may be concluded that the 
general problem of the WB countries regarding unbundling is the existence of relations of TSOs and/or DSOs 
with entities having influence (or even control) in public activities related to generation and supply. 

The unbundling and certification process in the countries of the region that are EU MS is mostly completed 
and the unbundling of the DSOs is also largely finished. Croatia still needs to take some additional actions to 
provide full unbundling of the DSO. The Croatian TSO is certified under the model of ITO. The unbundling 
process of the DSO is not fully completed. In Greece, the process of unbundling of the vertically integrated 
company Public Power Corporation (PPC) started in 2012 and resulted in the establishment of the Greek TSO 
- ADMIE, the market operator LAGIE, and the DSO - HEDNO. HEDNO is a subsidiary of PPC, but is legally 
independent retaining all the independence requirements that are incorporated in the Directive 2009/72/EC 
relating to the electricity market organization. PPC retains the ownership of the electricity distribution 
network. ADMIE is certified under the ITO model and is currently being privatized. Its share capital is divided 
into 3 parts: 51% to a holding company (ADMIE), 25% to a publicly controlled company (DES ADMIE) and 24% 
to a strategic investor (State Grid of China). Concerning Romania, all eight DSO companies that have more 
than 100,000 customers have concluded the process of legally separating distribution activity from that of 
supplying electricity. In addition, the Romanian NRA has adopted a rebranding calendar in 2016 to remove 
possible confusions between the companies performing supply and operation of distribution system 
functions. The Romanian TSO Transelectrica has been certified by ANRE. ANRE also monitors the compliance 
ǿƛǘƘ ǘƘŜ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ŎƻƴŘƛǘƛƻƴǎ ƻƴ ǘƘŜ ƻŎŎŀǎƛƻƴǎ ƻŦ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 
management (members of the management and the supervisory board). For each modification notified by 
the TSO, ANRE has checked the compliance with the separation conditions, ascertaining that the legal 
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requirements in the matter are met. Similarly, the Bulgarian TSO and DSOs have completed the unbundling 
process in accordance to TPEGM.  

2.2.4 Submission and publication of data in electricity markets 

The Regulation (EU) 543/2013 of 14 June 2013 on submission and publication of data in electricity markets 
and amending Annex I to Regulation (EU) 714/2009 requires a number of data published on the central 
information transparency paltform within ENTSO-E. This Regulation is obligatory (without any changes to the 
structure and text of the document) for both EU and non-EU countries in the Region. The obligation for BiH 
TSO arises mainly from the membership in ENTSO-E, as the EnC acquis from the TPEGM is not yet transposed 
in the national law. 

All of the questioned TSOs claim that they are publishing the data requested by ENTSO-E on a regular basis. 
The position of ENTSO-E on this matter shall be examined further. 

Data providers for the Serbian-Montenegrin-FYRO Macedonian Control Block (SMM) are the respective TSOs, 
SEE Coordinated Auction Office (SEECAO) and Joint Allocation Office (JAO). Publication of requested Load, 
Generation, Transmission and Balancing data is implemented and Outage data is highly implemented. Iht{Ωs 
main challenges were establishing cooperation with data owners and assuring collection of defined data 
types for further processing and delivery to the ENTSO-E Transparency Platform. Data providers for the 
Slovenian-Croatian-BiH Control Block (SHB) are the respective TSOs, JAO and SEECAO. Publication of 
requested Load data is fully implemented, Transmission data is highly implemented, and Generation data is 
currently at 25%, while Balancing and Outage data are currently below the 25% of implementation.  

Regarding expected future developments, Serbia and Montenegro have mentioned some pending IT 
solutions to support presentation of data, along with the expected developments of local transparency 
project according to the new release of Manual of Procedure for ENTSO-E transparency platform and 
continuing activities with owners of generation units, renewables and DSO. 

2.2.5 National regulatory authorities and ACER membership 

According to the TPEGM the core duties of the NRA are as follows: 

¶ to fix or approve the transmission, distribution tariffs and balancing services or their methodology; 

¶ to enforce the consumer protection provisions and 

¶ to monitor market operation. 

It is also important to note that the TPEGM gives the NRA a clear regional mandate: the NRA must promote 
a competitive, secure and environmentally sustainable internal market for electricity and gas.  

NRAs are given not only extensive duties, but also the necessary powers to be able to carry out their duties. 
The minimum but not exhaustive list of powers that have to be assigned to NRAs includes [10]: 

¶ to issue binding decisions on electricity and gas undertakings; 

¶ to carry out investigations into the functioning of the electricity and gas markets, and to decide upon 
and impose any necessary and proportionate measures to promote effective competition and ensure 
the proper functioning of the market;  

¶ to require any information from electricity and natural gas undertakings relevant for the fulfilment 
of its tasks. It remains up to the NRA alone to judge whether the information it asks from the under-
taking is relevant;  

¶ to impose effective, proportionate and dissuasive penalties on electricity and gas undertakings not 
complying with their obligations. CPs have the choice to assign the power to impose penalties to the 
regulatory authority or to give the NRA the power to propose to a competent court (but not to any 
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other public or private body) to impoǎŜ ǎǳŎƘ ǇŜƴŀƭǘƛŜǎΦ Lǘ ƴŜŜŘǎ ǘƻ ōŜ ǳƴŘŜǊƭƛƴŜŘ ǘƘŀǘ ǘƘŜ bw!ǎΩ 
duties include following up on non-compliance of electricity and gas undertakings with network 
codes, once made legally binding in the EnC. 

An overview of the current level of independence of NRAs in the region is presented in Figure 6. 

 

 

 

 

 

Figure 6: NRA independence 

The lagging in transposition of the TPEGM in BiH leads consequently to non-implemented respective duties 
and powers for NRA. In fact, nominating a single NRA for electricity and gas at State level is one of the major 
problems blocking adaption of a TPEGM compliant Electricity Law in BiH. Currently there are three Regulatory 
Agencies for electricity in BiH with one of them, the State Electricity Regulatory Commission (SERC), being 
only in charge of electricity transmission in the State and electricity regulation on the territory of Brcko 
5ƛǎǘǊƛŎǘΦ ¢ƘŜ ƻǘƘŜǊ ŜƴŜǊƎȅ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ǊŜƎǳƭŀǘŜŘ ōȅ 9ƴǘƛǘƛŜǎΩ wŜƎǳƭŀǘƻǊȅ 9ƴŜǊƎȅ !ƎŜƴcies.  

The rest of the participants in the survey are all claiming independence in accordance with TPEGM of their 
NRAs. NRAs of Bulgaria, Croatia, Greece, FYRO Macedonia, Montenegro, Romania and Serbia are 
autonomous administrative authorities with legal personality under parliamentary control. They are fully 
financed from their own revenues, with full decisional, organizational and functional independence and 
having as object the elaboration, approval and monitoring of the application of the mandatory national 
regulations necessary for the operation of electricity, heating and natural gas markets and in terms of 
efficiency, competition, transparency and consumer protection. However, the EnC Secretariat does not share 
the judgement of WB NRAs. In its Monitoring Report [5], the Secretariat notes that the regulator of 
Montenegro lacks the full set of TPEGM independence requirements, including full autonomy over budget, 
internal organization and the power to issue penalties. In the case of Serbia, the Secretariat notes insufficient 
autonomy and uncertainty over budget and internal organization due to limitations stemming from the Law 
on Maximum Number of Employees in the Public Sector. In addition, the new responsibilities and duties of 
the Macedonian NRA are still to be exercised in practice, upon full adoption and implementation of the 
secondary legislation. 

As a prerequisite for non-EU NRAs to apply for ACER observer status, the TPEGM needs to be transposed, 
regulatory independence ensured and all secondary legislation adopted. Based on application and positive 
opinion of the EnC Secretariat, the ACER Director on 25 October 2017 approved the admission of the 
Montenegrin NRA as observer in ACER Working Groups. The Serbian NRA ς AERS also submitted the 
application for observer status in ACER Working Groups in May 2016 but was rejected upon a negative 
opinion of the EnC Secretariat. The Macedonian NRA has not yet applied for the status of observer in ACER. 
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2.2.6 Effectiveness of the national administrative authorities 

All of the examined countries have established Competition and State Aid authorities for longer than 10 - 15 
years and claimed their full effectiveness and financial independence without any noticed obstacle in their 
functioning.  

Competition authorƛǘȅ ƻŦ .ǳƭƎŀǊƛŀ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ōŀŎƪ ƛƴ мффмΦ wŜƎǳƭŀǘƛƻƴǎ ό˩˻ύ Ѕ мκнлло ŀƴŘ ό˩˻ύ Ѕ 
139/2004 are in force. The decisions of Competition authority are obligatory for all electricity market 
participants. It is financed by state budget and taxes. The Croatian Competition Authority (CCA) was 
established by the Decision of the Croatian Parliament of 20 September 1995 and became operative in early 
1997. The CCA has public authority -  therefore independently and autonomously performs the activities 
within its scope and powers regulated under the Competition Act (Official Gazette 79/09) and the Act on the 
Amendments to the Competition Act (Official Gazette 80/13). The CCA focuses on the different kinds of 
anticompetitive practices ς be it price fixing, market sharing, abuse of a dominant position ς to be detected, 
assessed and accordingly sanctioned if they represent infringements of competition rules. As a peculiarity, 
the CCA has never acted in the energy sector so far. The Hellenic Competition Commission (HCC) is the 
authority responsible for the enforcement of Greek law 3959/2011, "Protection of Free Competition" 
όƘŜǊŜƛƴŀŦǘŜǊ ά/ƻƳǇŜǘƛǘƛƻƴ !ŎǘέύΣ ǇǊŜǾƛƻǳǎƭȅ [ŀǿ тлоκмфттΣ ŀǎ ǿŜƭƭ ŀǎ ƻŦ !ǊǘƛŎƭŜǎ млм ŀƴŘ млн ƻŦ ǘƘŜ ¢ǊŜŀǘȅ 
for the Functioning of the European Union (TFEU). Pursuant to Law 2296/95, the HCC is an Independent 
Administrative Authority with procedural and decision-making autonomy. Pursuant to Law 2837/2000, the 
HCC also enjoys financial autonomy. The Competition Council of Romania is also an autonomous body, which 
administers and implements the Competition Law (No. 21/1996) aiming to protect, maintain and stimulate 
competition and a normal competitive environment in order to promote the interest of consumers. In close 
cooperation with the NRA ς ANRE, it analyses the energy market on a permanent basis.  

Similarly, regarding State Aid authorities, the EU MS are notifying high level of developments. An interesting 
solution is noted in Bulgaria, where NRA is responsible concerning State Aid. As of 2013, the Central State 
Aid Unit (CSAU/KE.M.K.E.) is the competent authority for State Aid in Greece and the unique contact point 
for State Aid issues with EC and other European institutions. The goal of the CSAU and the relevant network 
of Decentralized State Aid Units is the efficient and organized utilization of State resources in order to 
promote economic growth and avoid the negative effects of granting illegal and/ or incompatible State Aid. 
The CSAU examines and assesses every draft State Aid measure for its compatibility with EU State Aid rules, 
expresses its opinion, which is attached to the draft measure, and is responsible for notification of all draft 
measures to the EC. Moreover, the CSAU monitors all State Aid cases and coordinates authorities granting 
State Aid on a national level, while advising other authorities on State Aid policies. State Aid authority in 
Romania is the Romanian State Aid Network. The main legal act is the Government Emergency Ordinance no. 
77/2014 on the national procedures in the State aid field. Romania also applies directly the relevant 
legislation in the State aid field (Regulations, Communications etc.) in the national legislation. In Croatia, a 
State Aid Provider is the central state administration body, local and regional self-governing units and each 
legal entity that grants state aid. The competition authority CCA has important obligations concerning 
implementation of state aid. The CCA issues expert opinions on compliance of proposals for state aid 
programs and individual state aid before applying for approval to the EC as well as opinions on proposals for 
state aid submitted to the EC. The CCA also issues opinions on proposals for state aid schemes and individual 
state aid exempted from the obligation to report to the EC. It provides expert assistance to donors, collects, 
processes and records data on the state aid granted. It cooperates with the Ministry of Finance working with 
international legal entities on state aid activities, issues opinions on draft regulations concerning state aid 
and cooperates with the Ministry of Finance in drafting the annual State Aid Report. 

The WB countries in the Region are less advanced in the subject matter than the MS [5]. In BiH, the 
effectiveness of national competition and State aid authorities is not at a satisfactory level. Furthermore, the 
independence of the State Aid Council remains questionable. The Commission for Protection of Competition 
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of FYRO Macedonia, as competition and State aid enforcement authority, does not notify pending energy 
cases to the Secretariat pursuant to the Energy Community Dispute Settlement Rules. In practice, there are 
no enforcement activities related to competition and State aid rules in the energy sector. The Competition 
Authority and the State Aid Commission of Montenegro should notify pending energy cases to the Secretariat 
pursuant to the Energy Community Dispute Settlement Rules. However, there is no enforcement of 
competition and State aid rules by the national competition authority in the energy sector. According to the 
opinion of the EnC Secretariat the independence of the State Aid Control Commission in Serbia is 
questionable and should be improved with the adoption of the new draft State aid law, which provides for 
the State Aid Control Commission to gain independence from the Ministry of Finance. The State Aid Control 
Commission has improved its cooperation with EnC Secretariat, which led to closing of the dispute settlement 
regarding state aid granted to Kolubara B plant. In the meantime, another investigation related to state aid 
of Kostolac project has been opened [5].  

2.3 MARKET CODES AND ELECTRICITY MARKETS DEVELOPMENT 

The EU regulations, including the NCs set the framework for all stakeholders in the electricity markets. In 
fact, with the adoption of the TPEGM and subsequent transformation/establishment of the institutions 
responsible for further development and harmonization of regulative frameworks (ACER, ENTSO-E), the 
process of development of the EU Electricity Market Target Model continued with adoption of the NCs, which 
are technical regulations that describe the EU Target Model. The Market NCs include Regulation (EU) 
2016/1719 establishing a guideline on forward capacity allocation (FCA), Regulation (EU) 2015/1222 
establishing a guideline on capacity allocation and congestion management (CACM) and Regulation (EU) 
2017/2195 establishing a guideline on electricity balancing (EBGL). These NCs set the framework for the 
different market timeframes (forward market (FM), day-ahead (DAM), intraday market (IDM) and balancing 
market (BM)) presented in Table 1. 

Managing risk Managing energy Managing the system 

FM DAM IDM BM 

¶ Market players 
managing price risks 

¶ Forwards, futures and 
transmission rights 

¶ Market players balancing 
their physical positions 

¶ Operational planning, 
capacity allocation, 
congestion management 

¶ TSO balancing the 
system in real time 

¶ Re-dispatching, 
frequency control and 
incidents management  

Years ahead to 24 hours 
prior hour of operation 

12-36 hours 
prior hour of 

operation 

>1 hour prior 
hour of 

operation 

Hour of operation 

FCA CACM EBGL 

Table 1: Market timeframes 

2.3.1 Establishment of organized electricity markets and market coupling 

2.3.1.1 Organized electricity markets 

The organization of wholesale electricity market (DAM, IDM) and real time BM varies between the countries 
of the region. The electricity wholesale market models in BiH, Montenegro and FYRO Macedonia are based 
on bilateral contracts. However, all of these countries are taking steps for establishing functional power 
exchanges (PX) that will start operations with DAM. By making use of technical assistance in the framework 
of WB6 initiative, BiH and FYRO Macedonia already have proposals for establishment and institutional set-
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up of organized market places. BiH should have an operating PX, hopefully by the end of 2019, with 
outsourced main functions [5]. Montenegro is a step ahead, as the Montenegrin PX ς MEPX has already been 
established as a limited liability company in August 2017 and should start operation beginning 2019, after a 
strategic partner is selected. In addition, Montenegro is the first WB6 country that has removed the 
requirement for wholesale trading license.  

The wholesale electricity market models in Serbia, Bulgaria and Croatia are based both on bilateral contracts 
and on spot markets. All of these countries have national PXs providing day ahead trading. The Bulgarian PX 
IBEX and Croatian CROPEX have already launched IDM and Serbia plans to enable intraday trading on SEEPEX 
in the near future. The major challenge in the functioning of these PXs is liquidity and lack of competition, 
especially on generation side. The survey showed that Bulgaria plans to change its regulation so that all 
transactions go through the PX. As a first step, starting from 1 July 2018 only RES transactions are out of the 
scope of PX, but they should be included starting from 1 January 2019. The trading volumes on SEEPEX have 
been gradually increasing since the opening, but to further increase, some additional measures will be 
needed. 

The Romanian wholesale electricity market includes DAM, IDM and BM. Opcom - the Romanian gas and 
electricity market operator is responsible for DAM and IDM and the Romanian TSO operates the BM. Opcom 
is also responsible for the centralized market for bilateral contracts, including contracts with double 
continuous negotiation and the Green certificates market.  

 

 

 

 

 

 

Figure 7: Wholesale market organization and development of spot markets  

At present, the electricity market model in Greece is based on mandatory pool operated by the market 
operator LAGIE, being responsible for day-ahead scheduling and settlement based on system marginal price. 
However, Greece is in the process of moving towards the European Electricity Market Target model. For this 
purpose, the necessary legislation is already in place to allow organizing FM, DAM, IDM and BM. In addition, 
the Hellenic Energy Exchange Market (HEEM) has been established with the support of the European Bank 
for Reconstruction and Development and it is expected that the exchange will be operational in mid-2019. 
The HEEM will be responsible for the wholesale, day-ahead and intraday markets while ADMIE will operate 
the balancing market. HEEM will substitute LAGIE as the new National Energy Market Operator. Currently, 
the National Regulatory Authority of Greece - RAE is preparing the final consultation on the new markets. 
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!ŦǘŜǊǿŀǊŘǎΣ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ 9ƴŜǊƎȅΣ ōŀǎŜŘ ƻƴ w!9Ωǎ ƻǇƛƴƛƻƴΣ ǿƛƭƭ ƘŀǾŜ ǘƻ ǇǊƻǾƛŘŜ ǘƘŜ Ŧƛƴŀƭ ǊŜƎǳƭŀǘƛƻƴǎ ŀƴŘ 
directives that will signal the beginning of their operation. The current situation related to spot markets and 
wholesale market organization is presented in Figure 7.  

It can be concluded that the region is committed to establishing and running national PXs that should be 
operational (starting with the DAM timeframe) by mid-2020 and the process shall continue with market 
coupling with neighbouring markets. 

Table 2 presents general information on establishment and ownership of the national PXs in the region. 

PX Company (ownership) Established (year) 

Opcom JSC, Subsidiary of Transelectrica 2000 

CROPEX 50% Croatian Market Operator ς HROTE and 50% Croatian TSO ς HOPS 2016 

IBEX Bulgarian Stock Exchange - Starting from 15 February 2018 

(Ex-owner Bulgarian Energy Holding EAD)  

2016 

SEEPEX 75% Serbian TSO - EMS and 25% EPEX Spot  2015 

MEPX (BELEN) Market operator COTEE, TSO-CGES, utility EPCG 2017 (not in operation) 

HEEM European Bank for Reconstruction and Development, market operator 
LAGIE, the Athens Exchange Group, TSO - ADMIE and the Hellenic Gas 
Transmission System Operator SA 

2018 (not in operation) 

Table 2: PXs in the region 

Liquidity is essential for successful operation of any DAM and has been pointed out as one of the issues of 
concern of the national PXs in the region. Possible ways to increase liquidity is to integrate RES production 
into the organized markets, introduce market makers and (mandatory) purchase of all or portion of electricity 
needed to cover network losses on the organized market and market coupling. With the aim to increase 
liquidity, stakeholders in Serbia consider integrating RES and market coupling. Market makers are 
implemented in Bulgaria and Croatia and are envisioned in Montenegro. The Energy Law in FYRO Macedonia 
envisages competence to RKE, the Macedonian NRA, to impose measures to increase liquidity if needed. 
Purchase of electricity to cover losses is suggested as a measure to increase liquidity in all operational PXs of 
the region. Market coupling has been considered as a measure to ensure liquidity of the Romanian PX, whose 
business is coupled with the Hungarian, Czech, Slovakian and Polish organized markets. 

2.3.1.2 Market coupling 

The objective of CACM is to enable establishment of cross-border EU electricity markets in the DAM and IDM 
timeframes, as well as methods for the calculation of cross-zonal capacity. CACM entered in force in August 
2015 and since then, relevant stakeholders in EU MSs have worked on development of tools and 
methodologies introduced by CACM. Furthermore, CACM envisages extension of market coupling beyond EU 
borders, so the inclusion of EnC CPs from SEE is supported by introducing a clear target (after all SEE countries 
participate in a single day ahead coupling) and timeline (no longer than two years of achievement of the 
target) to implement common capacity calculation for the region of SEE. In this context, even though CACM 
is still not mandatory for EnC CPs, the WB6 countries receive technical assistance to provide conditions for 
early CACM NC implementation. Furthermore, the WB6 TSOs, as ENTSO-E members, are introduced to 
operational issues of CACM NC implementation, although formally, CACM does not apply yet.  

The CACM requirements include designation of nominated electricity market operator (NEMO), responsible 
for performing tasks related to single day-ahead or single intraday coupling. The WB6 countries have not 
started the implementation of CACM and therefore, there are no designated NEMOs in these countries. The 
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Energy Law that is under preparation in BiH shall introduce a NEMO designation process. The Energy Law in 
FYRO Macedonia has set the preliminary provisions for establishment of NEMO. The EU MS with operational 
PXs have designated NEMOs, i.e. in Bulgaria it is IBEX, in Croatia it is CROPEX and in Romania it is Opcom.  

Developments related to market coupling for the region of the survey are presented in Figure 8. The whole 
process should be considered through the ongoing activities and collaboration of various institutions and 
projects. 

 

             

 

 

 
both/multiple sides taking steps 

 

steps taken from one side 

 

no steps taken / considering options 

Figure 8: Market coupling developments in the region7 

The Price Coupling of Region (PCR) Project8 is a key project of several European PXs that contributes to market 
integration and harmonization. It uses a single algorithm (Euphemia) for price coupling, decentralized data 
sharing and common services (PCR Matcher and Broker) at member PXs. CROPEX and IBEX as service users 
of Nord Pool have become associate members of PCR and joined Multi-Regional Coupling (MRC). SEEPEX is 
an independent user of PCR, i.e. uses the single price coupling algorithm. Opcom is among the PXs operating 
PCR, but it is currently coupled in the 4M Market Coupling (4MMC) region (Hungary, Czech Republic, Slovakia 
and Romania) using the common PCR algorithm. The goal of 4MMC is to prepare for joining MRC by using 
common PCR solutions. The Greek DAM is associate member of PCR. The Croatian and Slovenian DAM 
coupled in June 2018, using the common PCR solutions, thus joining the MRC. In addition, CROPEX has already 
expressed an interest for technical assistance within the framework of WB6 initiative for market coupling 
with BiH, but the process is under consideration from BiH side [5]. FYRO Macedonia and Bulgaria have signed 
a Memorandum of Understanding (MoU) for market coupling in May 2018 under the auspices of the WB6 

                                                

7 Albania, Italy, Montenegro and Serbia have agreed to set up a sub-regional day ahead market-coupling project called 
AIMS. The specific objective of the established AIMS working group is to create preconditions for allowing Albania, 
Montenegro and Serbia to join the Multi Regional Coupling (MRC) via Italy. 

8 EPEX Spot / Market Coupling /PCR, available online 
https://www.epexspot.com/document/35380/PCR%20Standard%20Presentation%20-%20August%202016.pdf 
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regional energy market connectivity programme. The progress of market coupling in Montenegro is delayed 
and depends on selection of the strategic partner for the Montenegrin PX and actual start of its operation. 
Serbian and Hungarian TSOs and the European Power Exchange EPEXSPOT signed MoU to support market 
coupling in February 2018. It is expected that that the process shall continue with negotiations between 
relevant parties. Market coupling between Greece and Albania has been envisioned within the WB6 initiative, 
but no actual steps have been taken. Greece is also considering coupling with the markets in Italy, Bulgaria 
and FYRO Macedonia.  

The ultimate goal of the Western Balkan 6 Memorandum of Understanding (WB6 MoU) is to integrate the 
markets of the WB6 countries with the day-ahead Multi-Regional Coupling (MRC) markets. In order to 
achieve this goal, it is necessary to adopt a stepwise approach starting from the implementation of local/sub-
regional day ahead market coupling projects to ensure achievement of all the prerequisites of the MRC. In 
this context, a subgroup of countries signatories of WB6 MoU (Albania, Italy, Montenegro and Serbia) have 
agreed to set up a sub-regional day ahead market-coupling project called AIMS. The specific objective of the 
established AIMS working group is to create preconditions for allowing Albania, Montenegro and Serbia to 
join the MRC via Italy. 

Further DAM coupling plans [11] include flow-based market coupling under the Core Project 9, where 
Romanian and Croatian DAMs are to couple with the neighbouring countries already in MRC. The process 
should be completed by the end of the third quarter of 2019, although some delays may be expected. The 
DAMs coupling should continue [11] using capacity calculation methods based on coordinated net 
transmission capacity and should include two parts of the SEE region: 1) BiH, Croatia, Serbia, Romania, 
Hungary and 2) Bulgaria, Romania and Greece. These DAMs are expected to be coupled by 2020. The DAMs 
of whole WB6 region are expected to be coupled by the end of 2022 [11].   

As already described in subsection 2.3.1.1, all of the countries of the region have either 
established/operational spot markets or are in the process of their establishment. In order to facilitate their 
operation and electricity trade, EnC proposed Guidelines for amendments to Value Added Tax (VAT) and 
Public Procurement Law that should facilitate transposition of EU legislation. Harmonization of VAT rules in 
WB6 and neighbouring EU MS is a precondition to enable real market coupling and functional BMs that allow 
cross-border trade. These amendments have been introduced in Serbian and partially in Macedonian 
legislation (only for cross-border capacity), while Montenegro has not yet begun with required adjustments. 
BiH is already preparing new VAT Law to enable cross-border trade and market coupling. The national 
legislation on public procurement in the WB6 countries of the region is in line with EU legislation, but the 
practical implementation remains a challenge [5]. So far, contracting entities are obliged to apply public 
procurement rules for procuring electricity for their own needs in Serbia and FYRO Macedonia. BiH and Serbia 
also introduced preferential treatment for domestic bidders. The major obstacles in implementation of public 
procurement rules by contracting entities is the lack of market competition [5]. The EU countries of the 
surveyed region, except Greece, have already operational PXs. The Directive 2006/112/EC on common 
system of VAT, which defines the principles for treatment of electricity and gas and related services for 
taxation, is supposed to already be transposed in the national legislation in MS. The level of harmonization 
is provisionally described in Figure 9.  

                                                

9 CORE CCR Project, Details available online, https://www.entsoe.eu/network_codes/cacm/implementation/core/ 
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a) VAT harmonization  b) Public procurement harmonization 

Figure 9: Harmonization of VAT and public procurement legislation  

2.3.1.3 Balancing markets 

The BM is an efficient and transparent tool for TSOs to ensure access to sufficient amount of energy to 
balance the differences between supply and demand with least possible costs for customers. Balancing 
services are offered by market players-balancing service providers under common BM framework and 
include balancing energy and balancing capacity. The differentiation between these services emerges from 
the requirements for the TSOs to have access to sufficient amounts of energy when needed, thus providing 
adequate response of their system in normal or emergency states. According to EBGL, balancing capacity 
refers to the volume of reserve capacity that a service provider has agreed to hold and has agreed to submit 
bids for a corresponding volume of energy. Balancing energy refers to the energy activated and used by the 
TSO for balancing purposes and is provided by the service provider.  

The survey has shown that the countries of the region are in different stages of development of their national 
BM as well as of the prospects for cross-border exchange of balancing services. Given the fact that EBGL was 
adopted in 2017 and the process of harmonization of rules and practices across the EU is ongoing, the 
situation in the region is not surprising. However, the cooperation between the TSOs under the umbrella of 
ENTSO-E as well as with the supporting WB6 EnC projects, ensures the prospects of development of national 
and regional BM.  

Concerning the WB countries, BiH is well advanced and has an operational national BM (both capacity and 
energy) operated by the BiH TSO ς NOS BiH since 2016. The secondary legislation provides market-based and 
non-discriminatory procurement of balancing services compliant with Article 15 of Directive 2009/72/EC. 
Balancing services are activated upon merit order lists of balancing service providers. In 2017, five providers 
participated in the BM. The Market Rules in FYRO Macedonia were amended in October 2016 in order to 
provide legal possibility for the TSO to acquire balancing services from all operators in the national and in 
perspective of a regional market under competitive conditions. The amendments should have been 
applicable from beginning of July 2018. However, the new Energy Law in FYRO Macedonia sets the 
requirement for adoption of new balancing rules by September of 2018 that will enable the TSO to acquire 
balancing services in a market-based manner. Until then, a real BM is not established in the country and the 
incumbent energy producer provides the balancing services. This is also an impediment for the development 
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of the BM in the country. Montenegro has an adequate framework for a functional national BM, which is in 
line with EU legislation and operated by CGES ς the Montenegrin TSO. At present, two balancing service 
providers are active ς the incumbent generation company EPCG and an industrial partner. The Market 
operator COTEE performs the imbalance settlement procedure. However, prices for balancing reserves are 
still regulated until sufficient level of competition is established [5]. 

The BM in Serbia is established by law and there are no legal obstacles for the Serbian TSO - EMS to obtain 
balancing services following market-based procedures. The main challenge in the operation of the BM in 
Serbia is that there is no real competition because there is currently only one balance service provider ς the 
incumbent EPS, so it was necessary to introduce appropriate mechanism to limit the possibility of missusing 
the market dominant position in the Market Code. Prices for balancing capacity are regulated by the Serbian 
NRA, while prices for balancing energy are determined in a market-based procedure prescribed in the Market 
Code based on hourly bids submitted by balance service provider. The Serbian TSO acts also as Imbalance 
Settlement Operator for Serbia and hourly imbalance settlement prices are calculated and published. Similar 
situation occurs in Croatia as well, where the Croatian TSO - HOPS is responsible for BM operation and the 
settlement process. The market operator HROTE does imbalance calculation based on the methodology 
adopted by the NRA. An impediment in the development of the Croatian BM is that there is only one service 
provider and that price regulation is still in place for some of the balancing services. As a result, imbalance 
costs may become quite high. In addition, there is lack of data coming from distribution level that hinders 
reserve procurement.   

BM and settlement process in Bulgaria have been implemented since June 2014. The Bulgarian BM is 
operated by ESO ς the Bulgarian TSO. It is a BM for energy and its operation is based on the Market Rules 
adopted in 2017. According to these rules, the Bulgarian NRA ς EWRC, defines the methodology for 
determining balancing energy prices on the national BM. In some cases, when imbalance prices were lower 
than the prices on IBEX, market participants preferred to be in a short position. Starting in February 2018, by 
decision of EWRC, the BM is tied to the DAM. This has been done to prevent foul play from market 
participants. The price cap for shortage is to be 2.5 times the base load price from IBEX DAM and the price 
for surplus is 0 EUR/MWh. The price caps do not apply for balancing energy purchased (or sold) from 
neighbouring energy systems under bilateral agreements or on a regional balancing market. In addition, an 
ancillary services market is used by the TSO and DSOs to purchase ancillary services. Ancillary services are 
obtained by auctions and/or bilateral contracts.  

Transelectrica ς the Romanian TSO operates the Romanian BM. It is an example of a highly functional BM for 
balancing energy with a large number of participants. For example, in the beginning of October 2018, there 
were 120 economic agents that operated a total of 335 dispatchable units. There were also 67 licensed 
Balancing Service Providers. The ancillary services market, which is operated by the TSO, is used to obtain 
the necessary reserves (for example for secondary on/off peak regulation, fast and slow tertiary reserves and 
capacity).  

In Greece, the independent market operator LAGIE is responsible for the day ahead schedule. ADMIE, the 
TSO, is responsible for clearing the imbalance of the day-ahead schedule through a special imbalance 
mechanism in which deviations from the day-ahead schedule are charged or compensated for, based on the 
imbalance price. The system marginal price is computed by LAGIE and the imbalance price is derived ex-post 
from ADMIE. The imbalance price is based on actual, metered values and corresponds to the uniform market 
clearing price. Although the described system is market-based, in 2018 a BM operated by ADMIE shall replace 
it, aiming to reach the European Target Model. The preparatory activities are underway. 

The overview of the development of BM on national level is presented in Figure 10. The analyses show that 
although the region moves towards developing functional national BMs, quite a few challenges remain. Some 
of the countries are in the process of adopting legislation that shall allow establishment of competitive BM, 
like Greece and FYRO Macedonia. In the countries where there is an established BM, like Croatia, 
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Montenegro and Serbia, practical implementation is mainly hindered by lack of competition and even price 
regulation. In fact, one of the main drawbacks is low level of competition and the dominant market position 
of the incumbent power generation companies that are the major providers of balancing services. If this is to 
be related with price regulation, then there are no favourable conditions to attract other market players. In 
Figure 10, the countries coloured in green, with light patterns have functional national BMs that differ among 
themselves in the manner of organization of the BMs. 

 

    

 

 

 

 

Figure 10: National BM establishment and operation  

2.3.1.3.1 Ancillary services procurement 
An important aspect of balancing is the provision of ancillary services, referring to a set of functions that TSOs 
use to guarantee system security (black start capability, frequency control, voltage control). These services 
may be provided by various providers (generators, load, pumped storage hydro plants (PSHP) and other 
forms of storage, virtual power plants) in a market-based manner, including tendering procedure, auction 
and on organized BM or ancillary market. The role of the TSOs may be operator of the market platform and/or 
single buyer of balancing services. The analyses of the survey also showed that there are differences in the 
definition of various services used for balancing and regulation across the region, which may lead to some 
ambiguity in the presentation of the results. A similar problem was also observed in the survey of ENTSO-E 
[12]. This survey encompasses all of the countries from the CROSSBOW survey, except FYRO Macedonia, 
Montenegro and Bulgaria (missing data). By cooperating with these TSOs, the data required for this Project 
was collected. According to [12], frequency containment reserve (FCR) in the region is procured as mandatory 
capacity provided by generation units connected to the grid which are obligated to reserve a certain amount 
of capacity to meet TSO requirements for a fixed price set by the TSO, NRA or free of charge. The exception 
is Greece, where FCR is procured in a market-based manner, using marginal pricing. As common 
characteristic for the region, [12] shows that generators are the only providers for FCR and that transfer of 
the obligation to other balancing service providers is not allowed/ technically possible at the moment. 
Consequently, energy for FCR is also a mandatory service.  

The countries in the survey [12] also use automatic and manual frequency restoration reserve (aFRR/mFRR) 
services. The procurement methods for aFRR capacity and energy are presented in Table 3. The market-based 
approach relies on voluntary participation of service providers. Capacity and energy for aFRR are provided by 
generators only and the obligation may not be transferred to other service provider except for capacity for 
aFRR in Romania. In all of the examined countries apart from BiH and Serbia, there are no possibilities to 
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activate energy procured for aFRR for other purposes (for example for congestion management). The BiH 
NRA is responsible for introducing price regulation. The aFRR and mFRR capacity prices are capped.  In terms 
of balancing energy, maximum allowed difference of prices between upward and downward aFRR and mFRR, 
as well as caps on downward mFRR are applied. Practically only mFRR downward energy is not capped. 

FRR services in BiH are procured on yearly and monthly basis and in case the procurement does not cover 
the required reserves, additional direct agreement is made with service providers. In case any agreement is 
not possible the required reserves are shared between registered providers in accordance to their previous 
offers and load share. In the case of Montenegro, there are two balancing service providers ς the bulk 
producer providing upward and downward FCR and mFRR and aluminium industry customer providing 
upward mFRR. The bulk producer uses its two existing hydro power plants (HPPs) to provide aFRR and mFRR. 
In fact, HPP Perucica provides aFRR (20 MW upward and downward regulation) and HPP Perucica, HPP Piva 
and TPP Plevlja provide mFRR. 

 aFRR (capacity) aFRR (energy) 

 
Procurement 

approach 
Pricing 

Product 
resolution time 

Procurement Pricing 
Product 

resolution time 
Activation time 

(0 to max) 

BiH Market Pay as bid Year Market Pay as bid Hour (or blocks) <= 90s 

BG Mandatory Regulated hour Mandatory Regulated hour 
Start: <= 30s; 

End: <= 15 min 

HR Mandatory Pay as bid Year Mandatory Pay as bid Hour (or blocks) 90 s < t <=5 min 

GR Market Marginal pricing Hour 
Mandatory 
+market 

   

ME Mandatory Regulated Year Randatory Regulated Hour < =60s 

MK Mandatory Pay as bid Month Mandatory Pay as bid Hour (or blocks) <=30s 

RS Mandatory Regulated Year Mandatory Pay as bid Hour (or blocks) 90 s < t <=5 min 

RO Market Marginal pricing hour 
Mandatory 
+market 

Marginal Hour (or blocks) 90 s < t <=5 min 

Table 3: aFRR services procurement 

 mFRR (capacity) mFRR (energy) 

 
Procurement 

approach 
Pricing 

Product 
resolution time 

Procurement Pricing 
Product 

resolution time 
Activation time 

(0 to max) 

BiH Market Pay as bid Year Market Pay as bid Hour (or blocks) t <= 15 min 

BG Mandatory Regulated hour Market Pay as bid Hour 
5 min < t <= 15 

min 

HR Mandatory Regulated Year Mandatory Pay as bid  
5 min < t <= 15 

min 

GR Mandatory   Market    

ME Mandatory Regulated Year Mandatory Regulated Hour <=5 min 

MK Mandatory  Month 
Mandatory 
+market 

Pay as bid Hour (or blocks) 
5 min<t<=15 

min 

RS Mandatory Regulated Year Mandatory Pay as bid Hour (or blocks) 
5 min < t <= 15 

min 

RO Market Marginal pricing hour Market Pay as bid Hour (or blocks) 
5 min < t <= 15 

min 

Table 4: mFRR services procurement 
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In a similar manner, Table 4 presents basic information related to mFRR procurement in the region. Service 
providers for mFRR are generating units. In addition, the service can be also provided by load in BiH and PSHP 
in Croatia and Serbia. Activation of mFRR energy for other purposes is allowed in Croatia, Greece and Serbia. 

Replacement reserve is used in Romania and it is procured under market-based conditions, using marginal 
prices.  

Other ancillary services used by the TSOs are voltage control, black start capability and island operation 
capability. In general, voltage control is a mandatory service for all power plants connected to the 
transmission grid. The case of Greece includes power plants with installed capacity above 2 MW, excluding 
RES. In the region, this service is not provided by DSOs, large industrial customers, photovoltaic plants and 
wind farms in general. The exceptions are Croatia, where wind producers participate in voltage regulation, 
and Bulgaria where all generators and consumers connected to the transmission grid should participate in 
voltage regulation including RES. It is expected that in the near future wind producers in Serbia will also 
participate in voltage regulation. The service is paid by the TSO in Serbia, but not in BiH, Bulgaria, Croatia and 
Greece, while partial payment by the TSO is in place in Romania. Voltage service price regulation is applied 
in Serbia and Romania.  

Regarding Montenegro, voltage regulation can be provided by EPCG (generators), KAP (static VAR 
compensator) and CGES (on-load-tap-change transformers). Black start service is provided by HPP Perucica. 
These two services are free of charge. 

In FYRO Macedonia, voltage control is a mandatory service for all power plants connected to the transmission 
grid including  WPPs, as it is prescribed in the MEPSO Grid Code. The industrial custumers connected to the 
transmission grid do not provide this service. Black start capability is required from all types of power plants 
during power system restoration after partial or total blackout, upon request of the TSO. 

Black start capability service is generally mandatory and provided by specified plants that have the technical 
capability to provide the service. The service is paid by the TSO in Croatia, Greece, Serbia and Romania under 
regulated prices, but it is not paid in BiH and Bulgaria. 

2.3.2 Cross-border balancing 

2.3.2.1 Adoption of a market based balancing model for cross-border exchange 

As already described in subsection 2.3.1.3, regional developments towards the establishment of BM show 
some positive perspectives as well as quite a few challenges. Bearing in mind the outlook of a regional BM 
and cross-border exchange of balancing services, it is essential that all countries of the region have 
harmonized their legislation. Furthermore, cooperation between TSOs related to development of common 
rules and platforms for cross-border exchange of balancing energy from FRR and RR (in line with EBGL, 
Regulation (EU) 2017/1485 on establishing a guideline on electricity transmission system operation (SOGL) 
and CACM) and the exchange of balancing energy are priority steps in development of a European BM. 
Functional DAM and IDM (implementation of CACM) are important enablers, while a functional national BM 
is a prerequisite for the implementation of market-based cross-border balancing. Harmonization of market 
timeframes, gate closure times and standardization of products are among the essential steps to be taken to 
ensure conditions for cross-border balancing. Giving advantage to national resources even when conditions 
for cross-border exchange of reserve capacity are fulfilled and costs are lower than using national resources 
is another drawback to cost-effective use of regional resources. Sufficient generation capacity and flexibility 
resources, as well as cross-zonal transmission capacity shall also have a strong impact on providing conditions 
for development of competition and participation of various units (generation, load and storage) to a regional 
BM.  

The legislation in BiH provides conditions for implementation of market-based procurement of balancing 
services. NOS BiH is the responsible TSO for cross-border exchange within the SHB control block. NOS BiH 
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started cross-border exchange of mFRR with the Croatian TSO ς HOPS and the Slovenian TSO ς ELES in 2016, 
as well as with the Serbian TSO - EMS in 2017 [5]. The exchange between NOS BiH and the Montenegrin TSO 
- CGES recently became operational too. The cooperation with the Serbian and Montenegrin TSOs is based 
on mutual agreements, given that each TSO uses its own reserves prior to using cross-border reserves, even 
if prices for using own reserves are higher than in neighbouring countries. Inter-TSO cooperation between 
the Montenegrin and Serbian TSO allows cross-border exchange of mFRR. The SMM control block is in the 
preparatory phase to implement a project for imbalance netting, but implementation during 2018 is unlikely. 

In Bulgaria, the secondary legislation is adopted, but there is not any real market-based cross-border 
balancing with neighbouring countries. Only emergency assistance exists with neighbouring TSOs, but it is an 
exchange without payment, except the contract between ESO and Transelectrica, where the price of 
emergency assistance is applied based on DAMs clearing prices and networks services in both countries όάƛƴ 
ƪƛƴŘέύ. Therefore, negotiations with neighbouring countries are planned on political and TSO levels. In 
Greece, the NCs are prepared for implementation and major development are expected throughout 2018 
and 2019. In this term, currently, a public consultation addressing the Daily Capacity Allocation on the 
Bulgaria-Greece border is conducted. Romania, as described above, has organized BM operated by the TSO. 
There are no legal issues to prevent cross-border exchange of balancing energy.  

2.3.2.2 Coordinated integration path towards a regional balancing market with implementa-
tion of regional imbalance netting in WB6 Countries 

The EnC Secretariat selected Electricity Coordination Centre - Belgrade as a technical assistance coordinator 
with the aim to implement platforms for imbalance netting and cross-border exchange of balancing energy 
by the end of 2018. The platforms will be developed based on the European rules and practice, as an 
intermediary step towards full integration into the European platforms for balancing cooperation. Major 
challenges from the aspect of the WB region are different rules and timeframes of engaging balancing 
services.  

The coordinated balancing integration plans are related to SMM Control Block. The establishment of 
imbalance netting between the Serbian and Montenegrin TSOs, EMS and CGES, and the start of integration 
in European imbalance netting mechanism is planned in 2018. MEPSO, the FYRO Macedonian TSO, is 
expected to join mFRR and imbalance netting mechanisms after necessary amendments in domestic 
regulatory framework. In addition, this is related to the possibility of organizing common FRR procurement 
in SMM Control Block, which is not presently on TSO agenda. 

2.3.2.3 Participation in projects for implementation of the Network Code on Electricity Bal-
ancing 

Several EU projects support the implementation of the EBGL. The Croatian TSO is a member and the Greek, 
Romanian and Bulgarian TSOs are observers in the Platform for the International Coordination of Automated 
Frequency Restoration and Stable System Operation (PICASSO) initiative, while the Montenegrin, Serbian and 
FYRO Macedonian TSOs are planning also to join the initiative as observers. NOS BiH is not taking any 
immediate activities to join this initiative.  

The Romanian and Greek TSOs participate in the Manually Activated Reserves Initiative (MARI), the Bulgarian, 
Croatian and Serbian TSOs are observers, while the Croatian TSO has expressed interest to join the project. 
From the observed countries in this survey, the Romanian and Bulgarian TSOs participate in the Trans 
European Replacement Reserves Exchange (TERRE), but not yet as full members. The observed countries do 
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not participate in the FCR Cooperation, which is a regional project10 for development of a common market 
for procurement and exchange of FCR. 

Croatian, Greek, Serbian and Romanian TSOs are members, while Bulgarian and FYRO Macedonian TSOs are 
observers of the International Grid Control Cooperation (IGCC) platform and imbalance netting is already 
applied between Slovenia, Austria and Croatia. NOS BiH is planning to join an imbalance netting project for 
SHB Load Frequency Control (LFC) Block. In addition, NOS BiH is in phase of becoming an observer of IGCC. 
The situation is similar in the countries of the SMM block.  

2.3.3 Forward capacity allocation  

2.3.3.1 Participation in Coordinated Auction Offices 

SEECAO was established in 2014 by its shareholders TSOs from Croatia, Bosnia & Herzegovina, Montenegro, 
Albania, Kosovo*, Greece and Turkey. SEECAO is responsible for explicit allocation of cross-border 
transmission capacity in both directions between the Control Areas of the participating TSOs. The 
establishment and operation of SEECAO is in accordance to the requirements of the Regulation (EC) 714/2009 
of the European Parliament and the Council on conditions for access to the network for cross border 
exchanges in electricity and EnC acquis. The objective of establishment of SEECAO was to encompass all 
borders of the SEE region and to provide coordinated capacity allocation on the borders between EU and 
non-EU countries in WB.  

MEPSO signed an Agreement on 31 May 2016 and became SEECAO shareholder. Consequently, starting from 
2017, the capacity auctions on the border between FYRO Macedonia and Greece are performed by SEECAO. 
In addition, MEPSO performs joint auctions with the Serbian and Bulgarian TSOs, since these TSOs are not 
participating in SEECAO. 

There are no legal obstacles for EMS to participate in any regional or pan-European Auction Office. EMS 
applied to become shareholder and/or service user of SEECAO but its application was rejected by SEECAO 
shareholders. EMS is a service user of JAO for allocation of capacities on the Serbian-Croatian border and 
also on the Serbian-Bulgarian border starting from 1 January 2019. The Serbian TSO performs joint capacity 
auctions with all its neighbours except Montenegro and Albania, where the auctions are split.  

The Bulgarian and Romanian TSOs do not participate in SEECAO and perform joint auctions on all their 
borders. From the EU countries in this survey, the Croatian TSO participates in JAO, while the Romanian and 
Bulgarian TSOs are in process of joining. JAO will start auctions for the Bulgarian TSO from 1 January 2019.  

The participation of the countries of the region in the auction offices (SEECAO, JAO) are presented in 
Figure 11. Figure 12 presents types of auctions on the borders of the countries included in the survey. 

                                                

10 The project is conducted by the Austrian, Belgian, Dutch, French, German and Swiss TSOs and supported by the NRAs 
of these countries. Expansion towards Western Denmark is foreseen, details available online 
https://www.entsoe.eu/network_codes/eb/fcr/ 
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Figure 11: Coordinated Auction Offices participation of the countries from the survey  

 

   

 

 

 

 

 

Figure 12: Types of auctions on the borders of the region  

Early implementation of the FCA Regulation in SEE has been conducted by implementing Harmonised 
Allocation Rules in SEECAO in 2017 for yearly and monthly auctions for 2018. The Harmonised Allocation 
Rules are also implemented on the following Serbian borders ς with Hungary from 2016, with Croatia from 
2018 and with Bulgaria from 2019. The next major challenge in SEE is the implementation of the provision 
from CACM regarding implicit short-term allocation and possible introduction of Financial Transmission 
Rights (FTRs) in forward capacity allocation. 
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Allocation of FTRs in the countries covered with this survey is not performed currently. The implementation 
of this type of allocation depends on the introduction of market coupling, which is not undertaken between 
the countries of the region. 

2.3.3.2 Establishment of Coordinated Capacity Calculators 

According to the CACM and FCA Regulations, the role of Coordinated Capacity Calculator (CCC) should be 
introduced in the SEE region as well. This regional entity should calculate the available cross-zonal capacities, 
based on data provided in Common Grid Models (CGMs) for different time horizons (from intraday up to year 
ahead). The mentioned Regulations recommend a flow-based approach for capacity calculation, but also 
leave possibility to use coordinated a Net Transfer Capacity (NTC) approach. It is foreseen that the role of 
CCC is performed by Regional Security Coordinators (RSCs). 

Bearing in mind the technical requirements for capacity allocation as well as that the SEE region is composed 
of EU and non-EU countries, the need to include the countries of the WB6 region in regional capacity 
calculation becomes a necessity. In fact, according to CACM: άbƻ ƭŀǘŜǊ ǘƘŀƴ ǎƛȄ ƳƻƴǘƘǎ ŀŦǘŜǊ ŀǘ ƭŜŀǎǘ ŀƭƭ {ƻǳǘƘ 
East Europe Energy Community Contracting Parties participate in the single day-ahead coupling, the TSOs 
from at least Croatia, Romania, Bulgaria and Greece shall jointly submit a proposal to introduce a common 
capacity calculation methodology using the flow-based approach for the day-ahead and intraday market 
time-frame. The proposal shall provide for an implementation date of the common capacity calculation 
methodology using the flow-based approach of no longer than two years after the participation of all SEE 
Energy Community Contracting Parties in the single day-ahead coupling.11έ 

BaseŘ ƻƴ ΨΩ5ŜŎƛǎƛƻƴ ƻŦ ǘƘŜ !ƎŜƴŎȅ ŦƻǊ ǘƘŜ /ƻƻǇŜǊŀǘƛƻƴ ƻŦ 9ƴŜǊƎȅ wŜƎǳƭŀǘƻǊǎ bƻ лсκнлмс ƻŦ мт bƻǾŜƳōŜǊ 
нлмс ƻƴ ǘƘŜ ŜƭŜŎǘǊƛŎƛǘȅ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎȅǎǘŜƳ ƻǇŜǊŀǘƻǊǎΩ ǇǊƻǇƻǎŀƭ ŦƻǊ ǘƘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ Ŏŀpacity calculation 
ǊŜƎƛƻƴǎΩΩ /ŀǇŀŎƛǘȅ /ŀƭŎǳƭŀǘƛƻƴ wŜƎƛƻƴ (CCR) 10 consists of EU TSOs: IPTO, Transelectrica and ESO. At present, 
there is no coordinated capacity calculation methodology in the WB6 region. Therefore, the EnC Secretariat 
started a technical assistance project for developing a common capacity calculation methodology for SEE in 
the framework of the WB6 regional energy market connectivity programme. The gradual inclusion of non-EU 
TSOs from the SEE region in coordinated capacity calculation process is foreseen by the EnC Secretariat 
through creation of Shadow CCR 10 (CCR 10 TSOs including the WB6 TSOs) Coordinated Capacity Calculation 
methodology. 

Security Coordination Centre (SCC), as RSC for the SEE region, is chosen by several TSOs (Albanian, BiH, 
Bulgarian, Greek, FYRO Macedonian, Montenegrin, and Serbian) to provide RSC services including the 
creation of CGMs and calculation of cross border capacities, which is currently in dry-run. The calculations 
are based on two days-ahead congestion forecast common grid models (D2CF CGMs). Coordinated Capacity 
Calculation Methodology is proposed by Shadow CCR 10 for the day-ahead timeframe and it is under 
consideration by MS NRAs in the SEE region. The Methodology should be tested and approved by the NRAs. 
In coordination with the project leader and the EnC Secretariat, TSOs from the Shadow CCR 10 should sign a 
bona fide commitment to follow the processes as defined in the Methodology. Together, all TSOs from SEE 
region (EU and non-EU) should improve mutual cooperation, as well as regional coordinated capacity 
calculation through SCC. However, the process needs to be further supported by the EC [5], as they have 
expressed some concerns regarding the possibility for SCC to perform coordinated capacity calculation for 
the EU TSOs in SEE region, as SOGL is still not applicable within EnC. However, in response, ENTSO-E 
expressed its support to SCC. 

                                                

11 Regulation (EU) 2015/1222 establishing a guideline on capacity allocation and congestion management (CACM) 
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HOPS is a shareholder of TSCNET12 and Transelectrica is a user of their services. TSCNET is currently providing 
the flow-based capacity calculations for its service users, while long-term capacity calculations are still 
provided by individual TSOs. In fact, TSCNET provides its services to several capacity calculation regions 
(CCRs), but its focus is on the Core Project countries. The Core Project is a very important development 
related to regional capacity calculation. The Core Project, upon a decision from ACER, combines the regional 
activities of 16 TSOs within the Central Eastern and Central Western Europe regions into a common initiative. 
The objectives are to continue the development of a common day-ahead flow-based capacity calculation 
methodology in the core CCR and propose and implement capacity calculation methodologies for the 
intraday and long-term timeframes. HOPS and Transelectrica are the only TSOs from the survey participating 
countries in the Core CCR. 

2.3.4 Retail market development 

The development and functioning of the retail markets is closely related to full implementation of TPEGM 
and providing conditions for all consumers to select their supplier freely. While there are no major legal 
obstacles for the functioning of retail markets in the region, low number of suppliers, market position of 
incumbents, price regulation, political influences and cross-subsidizing threaten its practical implementation, 
as already explained in subsection 2.2.1.  

A number of suppliers are active in each country of the region, but one, two or three suppliers cover the 
largest share of the market. Examples of such problems are observed in BiH, where although 20 retail market 
suppliers exist, the three incumbents supply about 95% of customers. The relatively small market and the 
existence of a single incumbent impedes the development of the retail market in Montenegro. There are only 
two significant suppliers - EPCG and UNIPROM. The situation is similar in Serbia, where the incumbent 
supplier supplies about 95% of customers. In addition, low transparency of offers by suppliers is one of the 
obstacles observed in Serbia. The free electricity market in FYRO Macedonia is relatively competitive, as there 
were 17 active participants in 2017 [4], of which the share of the largest was about 50%, the second largest 
about 25% and the other 15 with shares varying from 0.1 to 5%. According to [13], and concerning supply in 
the non-household segment, the concentration ratio of the three largest suppliers (CR3) is above 70% in 
Bulgaria, Croatia and Greece, while in Romania is only 40%. If CR3 is related to a low number of suppliers 
playing in this market segment, then it is an indicator of low competition and choice for customers. The same 
report [13] indicates that in the household segment, CR3 is above 80% for Bulgaria, Croatia, Greece and 
Romania. For this market segment, the number of suppliers with share above 5% in Romania is four, in 
Bulgaria is three and in Croatia and Greece is one. In practice, Romania has shown significant progress in 
development of the retail market. Although all customers were eligible since 2007, customers (especially 
households) could have benefited from the liberalization process starting from 2015 when a number of new 
suppliers penetrated the market segment of household customers.  

From the collected information, it can be concluded that the dominant market share of incumbent suppliers 
in the whole region is a limitation to further development of competition in retail markets, so actions should 
be considered to reduce their influence. For example, the present share of the incumbent supplier in Greece 
is about 80% and actions are already undertaken to reduce its share to 50% by 2020. 

2.4 SYSTEM OPERATION  

System operation encompasses all actions undertaken by TSOs to manage their grids as well as cooperative 
actions between TSOs to maintain secure operation of the interconnected transmission system. All of the 
TSOs encompassed in the survey are members of ENTSO-E, thus have common planning and operational 
procedures, cooperate on various levels and follow ENTSO-E policies and guidelines. Because of the strong 

                                                

12 TSCNET, https://www.tscnet.eu/ 
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cooperative actions within ENTSO-E, the TSOs of the region collaborate on many levels and about system 
operations, follow the requirements of the ENTSO-E Continental Europe Operational Handbook (ENTSO-E CE 
OH). 

The SOGL, adopted in August 2017, merges the NCs for operational planning and scheduling, operational 
security and load frequency control and reserve. In light of the new SOGL, the regional cooperation between 
TSOs is further increased and cooperation between TSOs and NRAs is strengthened. In this context, the TSOs 
are in the process of developing a number of common methodologies as required in the SOGL that should be 
approved by the NRAs. The process is ongoing and shall enable full implementation of SOGL in practice. At 
present, SOGL is in force in EU MSs, but is not incorporated in the legally binding electricity acquis under 
EnCT and is not applicable in WB6 countries. However, the TSOs and NRAs of these countries take actions or 
are included in ENTSO-E activities related to implementation of SOGL. 

For example, the Romanian NRA - ANRE has submitted a number of draft decisions and orders in relation 
with various articles of SOGL: Draft decision on the proposal for all TSOs to determine RFP blocks for the 
Continental Europe Synchronous Zone in accordance with Article 141 ς phase II; Draft Order on the proposal 
for all TSOs in Continental and Northern Europe on the assumptions and methodology for Cost-Benefit 
Analysis in accordance with Article 156; Draft order on the approval of the proposal of all TSO for key 
organizational requirements, roles and responsibilities for data exchange according to the provisions of 
Article 40, par (6); and Draft decision for approving the proposal of all TSOs for the common network model 
methodology, in accordance with the provisions of Article 67 par (1) and Article 70 par (1). 

NOS BiH, jointly with HOPS and ELES, prepared an Operational agreement on LFC block SHB in accordance 
with SOGL. It is in the approval phase and it will be in force as soon as the Synchronous Area Framework 
Agreement is adopted. MEPSO also considers implementation of Synchronous Area Framework Agreement. 

2.4.1 Relation between TSOs and Regional Security Coordinators 

The participation of the TSOs from the region in Regional Security Coordination Initiatives is an obligation 
ŦǊƻƳ ǘƘŜ άaǳƭǘƛƭŀǘŜǊŀƭ !ƎǊŜŜƳŜƴǘ ƻƴ tŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ wŜƎƛƻƴŀƭ {ŜŎǳǊƛǘȅ /ƻƻǊŘƛƴŀǘƛƻƴ LƴƛǘƛŀǘƛǾŜǎέ ōŜǘǿŜŜƴ 
ENTSO-E and its member TSOs [14]. The agreement together with EU regulation (NCs and guidelines) adopted 
under Regulation (EC) No 714/2009 will create a Europe-wide harmonised power system operation 
framework with cross-regional and pan-European geographical coverage. The main aim is to implement and 
enforce a higher level of coordination among the TSOs for operating the European transmission system, as 
an answer to the challenge of the transformation of the European electricity system. 

The RSCs have been developed proactively by TSOs. They offer regional coordination services and provide 
TSOs with an overview of electricity flows at regional level to complement their own system data. This 
enables them to identify and manage potential threats to secure system operation arising from large-scale, 
regional power flows. RSCs play an increasingly important support role for operators in the control centres. 
However, full decision-making responsibility remains with the TSOs. 

Essential coordination functions that should be performed by existing or new RSC are:  
ω Improved Individual Grid Model / Common Grid Model Delivery; 

ω Coordinated Security Analysis (including Remedial Actions-related analysis); 

ω Coordinated Capacity Calculation; 

ω Outage Planning Coordination; 

ω Short and Medium Term Adequacy Forecasts. 

When implementing those five services, TSOs may decide to delegate additional tasks to RSCs, remaining 
responsible for their proper fulfilment. 
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The TSOs of the surveyed region are founders/users of different RSC, as presented in Figure 13. The patterns 
on the light green colour in Figure 13 show that some of the countries are service users of SCC and not 
shareholders. 

 

    

 

 

 

 

Figure 13: RSCs in the examined region  

Most of the TSOs from the region, as mentioned in subsection 2.3.3.2 are either founders and shareholders 
(EMS, NOS BiH and CGES) or service users (IPTO, ESO and MEPSO) of SCC. SCC is established as a company 
with the objective of developing the necessary five services defined by ENTSO-9ϥǎ tƻƭƛŎȅ tŀǇŜǊ ά/ƻǊŜ ǎǘǊŀǘŜƎȅ 
ŦƻǊ ¢{h /ƻƻǊŘƛƴŀǘƛƻƴέ ŀƴŘ άCǳǘǳǊŜ ¢{h /ƻƻǊŘƛƴŀǘƛƻƴ ŦƻǊ 9ǳǊƻǇŜέ ƛƴ ƻǊŘŜǊ ǘƻ ŦǳƭŦƛƭ ƻǇŜǊŀǘƛƻƴŀƭ ǇƭŀƴƴƛƴƎ 
standards defined by the European Network Codes/Guidelines. Not all services are yet applicable, but it is 
expected to be finalised in the upcomming years. The status of services is the following: 

ω Validation and correction of Individual Grid Models delivered by the Service users for the time 
domain of Day-ahead Congestion Forecast (DACF) (process started in Q3 2015) and Intraday Con-
gestion Forecast (IDCF) (process started in Q3 2016); 

ω Merging of the Individual Grid Models of the Service users with the Individual Grid Models of 
other Continental Europe transmission system operators and creating a Common Grid Model for 
Continental Europe interconnection for time domains DACF and IDCF (started in Q3 2015 and Q3 
2016, respectively); 

ω Performing the Security Analysis based on Common Grid Models for Continental Europe inter-
connection for time domains DACF and IDCF (started in Q3 2015 and Q3 2016, respectively); 

ω Coordinated Capacity Calculation (dry run); 

ω Short and Medium Term Adequacy (officially started from December 2017 and is performed on 
a rotational base by all RSCs); 

ω Outage Planning Coordination (year ahead process will be established from November 2018);  

ω Common Grid Model Alignment (will start at a later stage); 

ω Preparation and delivery of Monthly and Yearly statistical reports on overloading of transmission 
system elements (operational since January 2017).  

Another service is being considered on pan-European level ς Critical Grid Situation (CGS). During 
development phase of this process, SCC proposed draft version of SEE CGS procedure. After performing a 
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successful dry run process (where all SCC Service users participated), official CGS procedure for SEE region 
was established. The same procedure was approved by System Operation Commity in October 2017 and it is 
operational from Winter 2017/2018. 

As already mentioned in the text above, the Croatian TSO - HOPS and the Romanian TSO - Transelectrica are 
shareholders of TSCNET, which acts as RSC and/or provides various services for its users. TSCNET renders 
coordination services for operational planning, forecast data merging, congestion assessment, and capacity 
ŎŀƭŎǳƭŀǘƛƻƴ ŦƻǊ ¢{hǎΩ ŎƻƴǘǊƻƭ ŎŜƴǘǊŜǎΦ Lǘ ŎƻƴŘǳŎǘǎ ŀƴŘ ƳƻŘŜǊŀǘŜǎ ŎƻƴƎŜǎǘƛƻƴ ŦƻǊŜŎŀǎǘ ǇǊƻŎŜŘǳǊŜǎ ŦƻǊ ол ¢{hǎ 
ƛƴ нф ŎƻƴǘƛƴŜƴǘŀƭ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎΦ CǳǊǘƘŜǊƳƻǊŜΣ ǎƻƳŜ ƻŦ ¢{/b9¢Ωǎ Řŀǘŀ ƛǎ ŀǾŀƛƭŀōƭŜ ǘƻ ŀƭƭ ƻther RSCs in 
Europe. Its IT infrastructure is ready to be embedded into ENTSO-9Ωǎ ŦǳǘǳǊŜ hǇŜǊŀǘƛƻƴŀƭ tƭŀƴƴƛƴƎ 5ŀǘŀ 
Environment and the processing of the Common Grid Model Exchange Standard. 

The rules and responsibilities for the coordination and data exchange between TSOs, between TSOs and 
DSOs, and between TSOs or DSOs and significant grid users, in operational planning and in close to real-time 
operation in all of the countries included with the survey are following the ENTSO-E CE OH. Coordination/data 
exchange are performed based on agreements. Additional efforts are put so that the responsibilities and 
rules need to be in line with System Operation Guidelines, in BiH and Greece. 

2.4.2 Rules for training and certification of system operator employees 

The TSOs from the survey follow the ENTSO-E CE OH, (Policy 8), for defining standard and operational staff 
training and certification rules.  

In Montenegro, the training includes technical visits and a final test. In Greece, the minimum standard rules 
for training and certifying the operational staff include 6 months on-site training for engineers or 1-year on-
site training for sub-engineers, led by the corresponding director, an authorization process and a number of 
workshops, which are considered relevant to the training. In addition, the DSO has established training and 
certification procedure for it operational staff. 

In FYRO Macedonia, according to ENTSO-E CE OH, MEPSO provides its dispatchers with a structured training 
program that is designed to develop and improve their skills by using On-the-job training and Dispatcher 
Training Simulator. In addition, at least once a year there is an Inter-TSO training workshop. The same goes 
for EMS who regularly organizes regional dispatcher workshops.  

NOS BiH organizes training for its own operational staff on a Dispatcher Training Simulator (for certification 
purposes) 3 to 4 times per year and organizes workshops for neighbouring TSOs in accordance with Policy 8. 

In Romania, the minimum standard rules for training operational staff include six months on-site training for 
engineers with a final test included at the end of the six month period. 

SOGL envisages that 18 months after its enforcement, each TSO shall develop and adopt training programmes 
for certification and for continuous training of employees responsible for real-time operation of the system, 
training programs for employees responsible for operational planning and for employees responsible for 
balancing. The TSOs should also be included in the development of the training programmes of their RSCs. 
Furthermore, the employees responsible for real-time operations should also receive training on 
interoperability issues. The TSOs within EU MSs should be already undertaking actions to meet the required 
timeline in SOGL. 

2.4.3 Outage coordination 

The TSOs in the region follow the requirements of ENTSO-E CE OH (Policy 4) in the outage coordination 
procedures by implementing a coordinated outage maintenance plan. Regional group for outage 
coordination is established on SEE region level. Yearly, monthly and weekly outage coordination is implied. 
Every Friday, a weekly operational teleconference is organised by the TSO coordinator of the SEE region 
about planned or operational outages (this is a rotating position; every year a different TSO is in charge).  
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SOGL envisages that outage coordination regions should be at least equal to the CCRs and that outage 
planning coordination is a service provided by the RSCs. Therefore, based on cooperation between TSOs and 
RSC, any outage planning incompatibilities should be detected and resolved. Furthermore, the existing RSCs 
have the obligation to coordinate their analyses. With the aim to facilitate the process of development of a 
harmonized RSC procedure for outage coordination, ENTSO-E implements the Operation Planning 
Coordination Project. In the framework of the project, led by TSCNET, 5 RSCs and 26 TSOs in Europe, work 
on harmonizing the procedures for outage coordination and perform dry runs to test the proposed 
procedures. 

The challenges for improvement in this area are identified by NOS BiH as improvement of network models 
and exchange of information regarding outages. ADMIE envisages possible small adaptations based on the 
requirements from SOGL. 

2.4.4 Scheduling between TSOs control areas 

The requirements for scheduling between the TSOs' control areas follow ENTSO-E CE OH (Policy 2). This policy 
contains three parts referring to Scheduling of Power Exchange, Online Observation and Accounting of 
Unintentional Deviations and describes the approach for scheduling in normal operational conditions. The 
scheduling is a hierarchical process, which starts with nomination of cross-border trades by market 
participants to the control area operator and continues towards matching and coordination of schedules 
within the internal borders of the control block, exchange of schedules and matching external borders 
between control block operators and finishes at the coordination centres (UCTE South and North). The 
coordinated scheduling procedure is essential to prevent problems in load frequency control. 

For the scheduling, MEPSO has established Market Management System that is the main system for 
scheduling. MEPSO exchanges Control Area Schedule files with the neighbouring TSOs twice a day: 08:00 and 
14:00/14:30 and sends Control Area Exchange file to the control block operator EMS. The format of the 
exchanged files is xml. The files are sent to the Transparency Platform and the Verification Platform on daily 
bases. The process is done in a very similar manner by all TSOs participating in control blocks (MEPSO, EMS, 
CGES, NOS BiH, HOPS). The other countries of the region under the survey represent separate control areas, 
operated by a single TSO and follow the general procedure described above. 

SOGL requirements include provisions of establishment of scheduling processes and roles of TSOs, market 
participants and scheduling agents within these processes. These provisions set the framework for common 
scheduling within bidding zones covering several control areas and between control areas as well as exchange 
and verification of scheduling information between the TSOs, market players and scheduling agents.  

2.4.5 Operational testing and monitoring 

!ŎŎƻǊŘƛƴƎ ǘƻ {hD[Υ άhǇŜǊŀǘƛƻƴŀƭ ǘŜǎǘƛƴƎ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƛƳ ŀǘ Ŝƴǎǳring the correct 
functioning of the elements of the transmission system, the distribution system and of the grid users' 
equipment. Planning for and the coordination of operational tests are necessary to minimise disruptions in 
the stability, operation and ŜŎƻƴƻƳƛŎ ŜŦŦƛŎƛŜƴŎȅ ƻŦ ǘƘŜ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ǎȅǎǘŜƳΦέ 

In the region, the TSOs follow rules for operational testing and monitoring according to the ruling ENTSO-E 
grid codes. Among TSOs, elements of mutual interest are tested and monitored based on TSO-TSO relevant 
agreements and by the application of relevant policies. Increase of the number of monitored elements and 
updates of the relevant agreements between TSOs is envisaged.  

2.4.6 Load frequency control blocks 

The creation of LFC blocks enables TSOs to maintain easily the Area Control Error within defined limits. The 
participation in LFC blocks requires cooperation between the TSOs in the block and exchange of data.  
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As already mentioned above, two control blocks exist in the region of SEE - SMM and SHB. Serbian TSO (EMS) 
is the control block leader of SMM and the Slovenian TSO (ELES) is control block leader in SHB. The other 
countries of the region under the survey represent separate control areas, operated by a single TSO. 

An important contribution of the existence of LFC blocks is the reduction of the required FRR due to the 
reserve sharing principles. Additional advantage is the exchange of data and cooperation among TSOs in the 
balancing process. This will facilitate the application of the imbalance netting process and the development 
of regional balancing market set by the EU regulation. However, this process is impeded by the overall 
implementation of the legislation in the region especially for the non-EU countries. 

2.5 CONNECTION OF GENERATORS 

The NCs of the countries of the region that are part of the EU follow the Regulation (EU) 2016/631 on 
establishing a network code on requirements for grid connection of generators (RfG) from April 2016. This 
Regulation is binding in its entirety and directly applicable in all MSs. These countries currently work on its 
implementation in due terms up to September 2019.  

The countries in the region that are not part of the EU follow their own grid codes for connection of 
generators. These grid codes follow the principles given by ENTSO-E. In January 2018, the Permanent High 
Level Group of EnC incorporated and adapted RfG. The CPs of EnCT should transpose this Regulation by 12 
June 2018. Transposition shall be made without changes to the structure and text of Regulation (EU) 
2016/631 other than translation and the adaptations adopted by EnC. The regulation shall be implemented 
no later than 12 June 2021. 

According to RfG, the harmonization of the rules for connection of generators in the region will provide a 
clear legal framework for grid connections, facilitate trade in electricity, ensure system security, facilitate the 
integration of renewable electricity sources, increase competition and allow more efficient use of the 
network and resources, for the benefit of consumers. 

2.6 INFRASTRUCTURE AND RES, DR AND STORAGE PENETRATION 

2.6.1 Implementation of the Trans-European Network Regulation 

Trans-European Network Regulation (EC) 347/2013 (TEN-E Regulation) regarding licensing and permitting as 
well as one-stop shop procedures were designed to help overcome some of the key barriers which were 
identified as slowing or preventing the development of European-wide energy infrastructure. These barriers 
included the complex and time consuming nature of getting the required permits to build the infrastructure, 
delays caused by a lack of public acceptance, lack of incentives and systems to capture the EU level benefits 
of cross-border energy transmissions projects and difficulties in accessing finance to construct the projects. 
By encouraging more integrated networks, the TEN-E Regulation aims to help encourage a more competitive 
and sustainable energy market with improved security of supply. 13 In 2015, the EnC adopted the TEN-E 
Regulation, with certain adaptations and set January 2017 as a deadline for its implementation by CPs. 

The TEN-E Regulation sets out a new method for planning trans-European energy transmission infrastructure. 
It defines broad energy infrastructure priority corridors (e.g. North to South, West Europe electricity corridor) 
and thematic areas (e.g. smart grids) and is intended to help identify and implement the projects that are 
needed to improve these networks. These projects are known as Projects of Common Interests ("PCIs").14  
Such projects ware extended to EnC through the Energy Infrastructure Initiative in form of selecting and 

                                                

13 https://ec.europa.eu/energy/en/consultations/evaluation-ten-e-regulation 

14 https://ec.europa.eu/energy/en/topics/infrastructure/projects-common-interest 



 

 

 

 

D1.1 Legislation and Regulatory Frameworks  43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CROSS BOrder management of variable renewable energies 
and storage units enabling a transnational Wholesale market 

 

supporting Projects of EnC Interest (PECI) and Projects of Mutual EU/EnC Interest (PMI)15. Namely, PECI refers 
to infrastructure projects that comply with the general and specific criteria, as defined in the EnC adapted 
TEN-E Regulation, their long-term benefits outweigh their costs and have a cross-border dimension. These 
projects are supposed to benefit from streamlined permitting procedures within CPs ς in case the Competent 
Authorities are put in place. 

However, in spite of the provided technical assistance by the EnC Secretariat, BiH and FYRO Macedonia have 
still not transposed the Trans-European Network Regulation. A step ahead in this respect are Montenegro 
and Serbia. Namely, Montenegro should adopt the law and supporting by-law to transpose TEN-E Regulation 
soon. The national competent authority should also be designated and become fully operational. The Serbian 
Government adopted the Programme for the Implementation of the Energy Development Strategy by 2025 
for the period 2017-2023 in October 2017 by which this Regulation is partially transposed in the national 
legislation. The Strategy stipulates that a new law shall be adopted every time a new infrastructure project 
is commenced [5]. Additional activities are needed to fully transpose and implement the Regulation, including 
designation of the National Competent Authority.  

2.6.2 Implementation of the Inter-TSO Compensation Mechanism Regulation 

Implementation of the Regulation (EU) 838/2010 of 23 September 2010 on laying down guidelines relating 
to the inter-TSO compensation mechanism and a common regulatory approach to transmission charging is 
satisfactory within the Region, mainly thanks to the participation of the countries into the ENTSO-E daily 
activities on the bases of their full membership. 

2.6.3 RES ς capacity, support and operation 

2.6.3.1 RES ς installed capacity and targets 

Table 5 presents the actual RES installed capacities in 2017. From available projections on total installed 
capacity by 2020, it is expected that RES capacity shall amount to about 595 MW in Serbia, 135 MW in 
Montenegro, 5,655 MW in Greece and 237 MW in FYRO Macedonia. 

Country Bosnia and 
Herzegovina 

Serbia Montenegro Bulgaria Croatia Romania Greece FYRO  
Macedonia 

Total 
installed 
capacity 
[MW] 

112.15  
(additional 
50.6 in 2018) 

112 89 ~ 2,000 822 5,228.3 5,211 
(interconnected) 
482.8 (islands) 

121 

Table 5: RES installed capacity by country (without large hydro plants) ς survey data 

The analyses have shown that about half of the installed capacity in BiH is in large HPPs and accounts to 
2,095 MW. The table above presents the other RES installations in BiH that include small HPPs, wind and 
photovoltaic (PV) installations. In Serbia, about half of the installed capacity consists of mini HPPs, followed 
by wind and biogas installations with approximately same share and PV installations with smallest share. The 
installed capacity of RES in Montenegro is split between a wind power plant (WPP) with installed capacity of 
72 MW and a number of small HPPs with total installed capacity of 17 MW. Additional 46 MW of wind 
capacity are expected in near future. The larger share of the installed RES capacity (>50%) in Bulgaria consists 
of PV installations and the rest is shared among wind, hydro and biomass installations. The total of RES 
installed capacity in Greece is shared between PV (50%) and wind installations (45%) and just a small share 
of small hydro and biomass installations. In FYRO Macedonia, about 50% of installed RES are small HPPs, 30% 

                                                

15 https://www.energy-community.org/regionalinitiatives/infrastructure/selection.html 
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are WPPs (i.e. a single WPP with 36.8 MW installed capacity), about 13% are PV plants and the rest is in 
biogas plants. 

Following the binding targets for RES share in energy consumption defined within Renewable Energy 
Directive 2009/28/EC, the EU MSs have developed National Renewable Energy Action Plans (NREAP) to 
define the paths for achieving the 2020 targets. Similarly, the EnCT CPs have agreed to binding national 
targets and developed NREAP using the same methodology as for EU MSs. Indicative representation of the 
achievement of the 2020 targets is shown in Figure 14. For the WB countries, the EnC Secretariat closely 
follows the process of implementation of the action plans. The report on the progress of use of RES in the 
EnCT CPs from 2017 [15]  shows that all of the WB countries, except Montenegro, have failed to follow the 
indicative trajectory from the Renewable Energy Directive for 2013/2014, which mainly indicates that 
additional efforts have to be made to achieve the targets for 2020. However, all WB countries have achieved 
positive progress when compared to their NREAP trajectories. In this context, according to [15], the NREAP 
for FYRO Macedonia has not been developed to meet the 2020 targets. Bulgaria, Croatia and Romania have 
already reached the binding targets of share of energy from RES in the gross final energy consumption, while 
Greece is still on the path towards achieving the target. From the WB countries, so far only Montenegro has 
achieved the 2020 target. 

 

    

    

    

 

Figure 14: Achievement of RES share 2020 targets  

2.6.3.2 RES support schemes  

Implementation of various RES support schemes has facilitated RES technologies penetration and provided 
conditions for their wider deployment. All of the countries in the region, except Romania, implement feed-
in tariffs for support of RES. The scheme enables a favourable economic environment for RES operators, 
reducing their long-term financial risks and thus, provides conditions for wide RES deployment. However, it 
is not a market-based scheme, so it allows only limited possibilities for market integration of RES. In Romania, 
obligatory quota scheme using green certificates is implemented. Romania implements additional schemes 
that are used to provide non-refundable financial support from structural funds during implementation 
periods of RES projects. The first one is a regional state aid scheme for companies and the second one is a 
co-financing scheme, used for local public administration and intercommunity associations.  

Serbia and Bulgaria plan to introduce feed-in premium as support scheme for RES in future, while BiH has 
only vague plans for transition towards a market-based scheme. Greece and FYRO Macedonia have already 
envisioned implementation of this scheme in their new energy legislation. Actually, Greece has introduced 
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feed-in premium in the Energy Law (4414/2016) adopted in 2016 and should start implementation quite 
soon, while FYRO of Macedonia just introduced this scheme in the new Energy Law adopted in May 2018 and 
shall start implementation when secondary legislation is in place. In FYRO Macedonia, the feed-in tariff 
scheme shall stay in place for the existing contracts and for supporting new units with very low installed 
capacities. No information on market integration of RES is available for the other countries of the region.  

Figure 15 presents the current and future developments related to implementation of RES support schemes. 

 

 

a) Present situation 

 

 

 

 

  

b) future developments 

Figure 15: RES support schemes ς present and future developments  

Analyses of the survey showed that barriers to implementation of the support schemes might be seen in too 
low or high installed capacities of certain RES technologies that receive support, which are administratively 
set by state bodies, without detailed analyses of true costs of the RES technology. In addition, frequent 
changes in the mechanisms may lead to low confidence of investors into state institutions responsible for 
implementation of RES support. 

The survey has shown that in the region there are no competitive procedures for granting RES support, rather 
ǘƘŜ ǎǳǇǇƻǊǘ ƛǎ ƎǊŀƴǘŜŘ ƻƴ ǘƘŜ άŦƛǊǎǘ ŎƻƳŜ-ŦƛǊǎǘ ǎŜǊǾŜŘέ ǊǳƭŜΦ !ǎ ŀƴ ŜȄŎŜǇǘƛƻƴΣ ǘƘŜ energy laws in Greece and 
FYRO Macedonia lay down framework for auctions for granting RES support, which in the case of FYRO 
Macedonia are envisaged to apply only to feed-in premium. So far, a pilot technology specific auction has 
been organized for granting support of 200 MW PV generation. Croatian legislation also provides conditions 
for competitive procedures, but these are still not applied. The relatively high feed-in tariffs that are in place 
in BiH, especially for wind and solar energy, have led to initializing discussions for introduction of competitive 
procedures.  

Non-taxation levy introduced in the electricity bill is the usual approach for financing RES support in the 
region. However, there are differences in the mechanisms for determining the levy and the manner of 
conducting the procedures to distribute the collected finances to the RES producers. The differences include 
different methodologies and different authorities (Government/Ministry or NRA) responsible for 
determining the levy. In addition, in some of the countries, there is a designated body/institution responsible 
for buying the electricity from RES and selling it to the licensed suppliers. There are also additional sources 
for financing the support that comes from taxation on energy producers using fossil fuels (for example ς CO2 
levy and fees for generators using lignite in Greece). In general, there are no exemptions from contribution 
to RES support. However, self-consumed electricity that is generated from RES producers in BiH and Greece 
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is not included in the support scheme (they do not receive support for that part of generated electricity). In 
Serbia, PSHPs do not pay contribution to RES support for the energy used for pumping.  

Distribution of costs per technology varies between countries. The data collected from the survey addresses 
2016 or 2017, depending on the available data sources. In BiH, the distribution of costs for RES is as follows: 
42.9% for WPPs, 1.8% for PV, 7% for biomass and 48.2% is for small HPPs (<10 MW). In Serbia, the largest 
share of costs is dedicated to HPPs, i.e. 70%, biogas plants receive 14% of the total amount for support, while 
wind and PV plants receive 5% and 7% respectively and 4% is for highly efficient co-generation plants. The 
commissioning of the first WPP in Montenegro was in November 2017, and for that year, the total 
distribution of costs for support were split between the WPP (45%) and the HPPs (55%). In Croatia, about 
50% of the support is received by the WPPs, more than 17% is for biogas plants, about 14% for biomass 
plants, less than 10% for PV and HPP and 8% for co-generation plants. In Greece, the largest share of the 
support, that is 57%, is for PV plants and additional 11% is for rooftop PV systems. The rest of the financial 
support is distributed among WPPs ς 25%, biomass plants ς 2% and small HPPs ς 3%. Distribution of costs 
per technology is not available for the other countries in the region.  

2.6.3.3 RES operation 

The balancing responsibility of RES producers is one of the essential conditions to ensure market integration 
of RES. Figure 16 presents an overview of balancing responsibility of RES producers in the region. Only RES 
producers in Romania and Bulgaria have balancing responsibilities, either by themselves or within their 
balancing groups. In the other countries of the region, the balancing responsibility for RES producers is 
transferred to other entity (either TSO or RES operator). In Croatia and Serbia, RES producers that are not 
part of the RES support scheme have balancing responsibility. It is also expected that all of the RES producers 
in Croatia shall become balancing responsible in the upcoming period, as the country plans to establish a 
special ECO balancing group for RES producers. Greece and FYRO Macedonia also plan to introduce balancing 
responsibility for RES producers supported with feed-in premium once this scheme is fully implemented in 
both countries. 

 

    

    

    

 

Figure 16: Balancing responsibility of RES producers  

Non-discriminatory connection of RES producers is applied in most of the countries in the region, i.e. Serbia, 
BiH, Croatia, Greece and Romania. Greece is likely to change this approach to a new, regional approach, 
where the decision for connection shall be made based on the characteristics of the region where the RES 
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producer is to be connected. RES producers have a priority in connection to the grid in Bulgaria and 
Montenegro.   

As presented in Table 6, a general characteristic of the region is that RES generating units have priority in 
dispatch. In case of Serbia, RES units that are not receiving support mechanisms have priority dispatch, but 
are obliged to offer ancillary services in accordance to their technical characteristics. In the occasion of 
congestion in the system, RES generation can be curtailed. In fact, this is the case for all countries in the 
region, with some differences for generation that can be curtailed as well as in the treatment of RES 
producers in comparison to the other generators. The TSOs in the region have the right to send re-dispatch 
orders in case of congestion, but so far, this was rarely applied. In Serbia, at present, the RES units under 
support mechanisms are connected to the distribution system, but they can also receive re-dispatch orders 
if needed. For RES producers receiving support mechanism the compensation is done by extending the 
duration of the feed-in tariff contract for the same amount of time as the total curtailment time. RES 
generation units that are not included in the RES support scheme in Serbia have the same treatment as any 
other generating unit, therefore standard settlement mechanism is applied. In Croatia and Bulgaria, RES 
producers are the last ones to curtail their production and no compensation is foreseen. Proportional 
curtailment to RES producers in the congested region is applied in Bulgaria. The case is similar for Romania 
and Greece, where RES producers do not receive compensation for curtailment of their production. In Greece 
mainland there has rarely been any need for curtailment of RES production. On the Greek islands, where RES 
generation is more often curtailed, a rule on rotational curtailment of RES generating units is applied, with 
the aim to ensure equal treatment of all RES producers. However, it is expected that future regulative 
framework in Greece shall introduce compensation for RES production curtailment. In Montenegro, the 
production of RES units can be reduced up to 10 MW and the TSO compensates the RES producers for any 
curtailment. 

 Dispatch 
priority 

Curtailment 
of RES in case 
of congestion 

Curtailment ς specific rules Compensation for curtailment 

BiH P P  No compensation 

BG P P Last units to be curtailed, 
proportional curtailment  

No compensation 

HR P P Last units to be curtailed No compensation 

GR P P Proportional curtailment of RES 
units in islands 

No compensation 

ME P P Last to be curtailed, reduction of 
production up to 10 MW 

Compensated 

MK P P  No compensation 

RS P P   RES receiving support and 
connected to distribution system 
may also receive orders to change 
production  

For RES without support scheme same 
rules apply as for other production units 

Extension of feed-in tariff contract for 
the amount of curtailment time for RES 
receiving support 

RO P P Curtailement can be applied only in 
exceptional cases if it is necessary 
for the stability and security of the 
National Power Grid. 

No compensation 

Table 6: RES operation: priority dispatch and curtailment 
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Net metering is also related to operation of RES. In Romania, Serbia and BiH, there is no net metering scheme 
in place. In Montenegro, Bulgaria, Croatia, and to some extent in Greece, net metering is implemented. In 
this context, RES producers in Bulgaria and Croatia cover their self-consumption. In the case that there is 
no/not enough production for self-consumption, the RES producer is obliged to provide the required energy 
from an electricity supplier. In Greece, net-metering is introduced for systems up to 500 kW in the beginning 
of January 2015. The produced electricity is counter-balanced with the electricity consumed on an annual 
basis upon a 25-year long contractual agreement with the supplier. Any excess of injected electricity is not 
compensated. The new Energy Law in FYRO Macedonia lays grounds for development of net metering or a 
similar scheme, but the details are to be specified with a secondary legislation, which is currently under 
preparation. 

Concerning promotion of self-ǎǳŦŦƛŎƛŜƴŎȅΣ ŀǎ ƛƴǘǊƻŘǳŎŜŘ ƛƴ ǘƘŜ ƴŜǿ ǇǊƻǇƻǎŜŘ ŜƴŜǊƎȅ ǇŀŎƪŀƎŜ όά/ƭŜŀƴ 9ƴŜǊƎȅ 
ŦƻǊ ŀƭƭ 9ǳǊƻǇŜŀƴǎέύΣ ǘƘere are not any actual plans for implementation in the region. However, the Greek 
aƛƴƛǎǘǊȅ ƻŦ 9ƴŜǊƎȅ Ƙŀǎ ǎǳōƳƛǘǘŜŘ ŀ ǇǊƻǇƻǎŀƭ ǘƻ ǘƘŜ tŀǊƭƛŀƳŜƴǘ ŜƴǘƛǘƭŜŘ ά9ƴŜǊƎȅ /ƻƳƳǳƴƛǘƛŜǎ ŀƴŘ ƻǘƘŜǊ 
ǇǊƻǾƛǎƛƻƴǎέΣ ǘƘŀǘ ŀƛƳǎ ǘƻ ƛƴǘǊƻŘǳŎŜ ǎƻƳŜ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ 9¦ ŜƴŜǊƎy package and among other 
aspects, deals with self-sufficiency as well. The TSOs of BiH and Serbia are inclined to early implementation 
regarding TSO business that is not in collision with actual national legislation.  

2.6.4 Generation and available flexibility assets 

As a general characteristic of the countries of the region, the generation mix is usually split between fossil 
fuels (lignite/coal), hydro energy and other RES, except Romania and Bulgaria, where nuclear power is also 
included in the generation mix. Table 7 presents an overview of the installed capacity by technology. 

 Nuclear 
TPP 

Fossil 
fuel TPP  

Natural 
gas TPP 

Large 
HPP 

PHSP WPP PV Plant Small HPP Biomass/Biog
as PP 

BiH  1,888  2,095  51    

BG 2,000 4,481 563 1,433 1,399 701 1,043 372 69 

HR  210 1,784 2,104 276 567 52 6 94 

GR - 4,337 4,148 3,094 699 2,302 2,445 230 61 

ME  210  649  72  17  

MK  1,035 287 561  37 17 61 6 

RS  4,386 347 2336 600 25 9 62 (RES) +38 15 

RO 1,413 5,190 3,888 5,709 265 3,030 1,375 694 130 

Table 7: Generation ς installed capacity [MW] 

Most of the large HPPs and thermal power plants (TPPs) were built in the period 1960-1980. RES production 
units (wind & solar) were mainly commissioned in the last few years. 

The generation profile of BiH is split between hydro and thermal energy. A new WPP was commissioned in 
2018, with installed capacity of 50.6 MW. Small RES power plants are connected on distribution level. 

Bulgaria has a quite diversified energy mix. Fossil fuels (lignite, hard coal) have the largest share, followed by 
nuclear, hydro production, including production from PSHPs, natural gas and RES plants. PV plants, WPPs and 
biomass plants are connected both on transmission and distribution level.  

In Croatia, there is state owned bulk producer, with certain hydro-thermal mix, and the rest are RES 
producers, mostly WPPs connected to transmission level, and biomass and solar connected to distribution 
level. Assets that provide flexibility are mainly HPPs. 
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Greece generation mix is dominated by fossil fuels (mainly lignite/coal), followed by natural gas, hydro 
production and solar/wind production. The dominance of fossil fuels is steadily decreasing over the past 
decade, with the production of solar and wind showing substantial growth. The vertically integrated state-
owned PPC dominates the electricity sector, accounting for 70.23% of the installed thermal generation 
capacity and for about 75% of thermal electricity generation. Independent power producers are only engaged 
in gas-fired generation and renewables, building a total capacity of 7,610.6 MW (2,625.6 MW of TPPS and 
4,985 MW of RES PPs), accounting for 43.3% of the supply in 2017. Imports and exports are market driven 
reflecting the price differentials among the Greek wholesale market and the prices in neighbouring countries. 
RES share reached 20% % of the supply in 2017.  

There are two large HPPs in Montenegro and one TPP. The WPPs are connected to the transmission system 
and the small HPPs on distribution level. Additional 46 MW installed wind capacity is expected to be 
connected by the end of 2018. 

The state owned bulk producer in FYRO Macedonia, ELEM, owns TPPs, large HPPs and a WPP. A gas fired 
combined cycle cogeneration power plant (CHP) TE-TO is an independent producer. Additionally, most of the 
RES production is connected to distribution level and consists of small HPPS, PV plants and biogas plants. In 
general, about 40% of the installed capacity uses lignite, 33% is based on hydro energy (large and small HPPs), 
10% is based on oil (in general TPP Negotino is not in operation), 14% on natural gas, 2% on wind, 1% on solar 
and less than 1% on biogas.  

The bulk generation company in Serbia, EPS, owns 9 TPPs and CHPs, 16 HPPs (including PHSPs) and 16 small 
HPPs. The total installed capacity of 16 HPPs is 2,936 MW, which is about 40.2 % of total power potential of 
EPS. The installed capacity of TPPs and CHPs is more than 4700 MW. 

The energy mix in Romania is quite diversified. About 33% of energy is generated by HPPs, almost 24% from 
TPPs, almost 16% by nuclear power plants, about 15% from hydrocarbons (natural gas & oil), 10% from WPPs 
and the rest from solar and biomass.   

The analyses of the survey show that PSHP is the general source of flexibility, followed by only limited use of 
load for DR. PSHPs are flexibility source in Bulgaria, Croatia, BiH and Serbia. In Romania, there is an ongoing 
project for building the PSHP Tarnita-Lapustesti, with 1,000 MW installed capacity. Romania has five PSHP 
that have never worked in pumping mode (except during commissioning testing phase) because it is not 
profitable. 

In BiH, there is one PSHP with pumping capacity of 2x220MW. Besides power generation, it is also providing 
upward mFFR. An industrial consumer was also providing upward mFRR in the past, but the service is no 
longer offered due to changes in the operating regime of the company. There are several potential flexibility 
providers ς mainly industrial companies, but so far, they have not showed interest to participate in any form 
of service. In the case of Montenegro, the largest consumer is the general source of flexibility, with possibility 
to use it for manual tertiary reserve (up to 50 MW). Bulgaria also uses industrial consumers for flexibility and 
there are already three contracts in place. Their number might increase if legislative barriers are removed 
(consultation process has already started) and after the new market rules are adopted in 2018. Apart from 
that, Bulgaria has three PSHPs, with total pumping capacity of 932 MW. Croatia has one PSHP with installed 
pumping capacity of 240 MW. Romania plans to introduce additional storage capacity in two wind power 
plants. The case of Greece is somewhat specific, as a Transitory Flexibility Remuneration Mechanism is in 
place and sets the requirements for provision of flexibility services. The following types of power plants can 
provide these services: combined cycle gas turbines, open cycle gas turbines, combined heat and power 
plants and hydro power plants. In particular, under the instructions from the TSO and subject to a specified 
notice period, beneficiaries have to increase or decrease the amount of electricity injected into the electricity 
system at a specified minimum rate on a multi-hour time-scale. This scheme was in effect for a period of 12 
months (starting 1 May 2016), and during this period the remuneration level was defined by the Greek NRA 
- RAE. A new scheme shall replace the existing one, where the beneficiaries and remuneration shall be 



 

 

 

 

D1.1 Legislation and Regulatory Frameworks  50 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CROSS BOrder management of variable renewable energies 
and storage units enabling a transnational Wholesale market 

 

determined in a competitive process. The major limitation of the present scheme is that it does not provide 
sufficient motivation for the two existing PSHPs to participate. 

2.6.5 Energy storage 

As presented in Figure 17, the region lacks regulation related to energy storage, except in some of the 
countries (BiH, Bulgaria and Serbia) where connection rules related to PSHP exist or the existing connection 
rules are adequate to allow for their connection. Connection rules related to storage are to be changed in 
near future in Bulgaria and Romania. In Greece, storage is mentioned only as part of hybrid RES plants in non-
connected islands.  

 

    

    

    

 

Figure 17: Regulation on storage  

There is lack of rules that regulate ownership of storage, procurement of storage by TSO/DSO and support 
measures for storage. Existing rules on PSHPs in Serbia only outline that these storage units can be used for 
market and network security purposes. In Bulgaria, TSO and DSOs are not allowed to own storage assets. 
However, storage units can participate in the balancing market. In Croatia, PSHPs are allowed to participate 
in the market to provide tertiary reserve in both directions. It is expected regulation on storage to be adopted 
in Romania, along with support measures for promotion of the use of storage. 

2.6.6 Demand response 

It seems that although in some countries there is no specific regulation on DR, no specific regulatory 
limitations to its use are observed either. DR is mainly provisioned as ancillary service by the TSO, following 
the rules and practices for ancillary services provision. 

As indicated in Figure 18, the survey showed that in Bulgaria, BiH, Croatia, Montenegro and FYRO Macedonia, 
DR services could be provided through a contract between the TSO and a DR provider. Additionally, in 
Bulgaria and Romania, DR providers can participate in the balancing market. In Serbia, there is no specific 
regulation on use of DR, but it can be used in the same manner as storage. Greece applies a mechanism called 
άLƴǘŜǊǊǳǇǘƛōƭŜ [ƻŀŘ {ŜǊǾƛŎŜέ ǿƘƛŎƘ ŜƴŀōƭŜǎ ƘƛƎƘ ŀƴŘ ƳŜŘƛǳƳ ǾƻƭǘŀƎŜ ŎƻƴǎǳƳŜǊǎ ǘƻ ŀǳŎǘƛƻƴ ŦƻǊ ŀ ǇǊŜ-specified 
amount of power. The beneficiaries are then obligated to reduce or interrupt active power flow if the TSO 
issues an order, with a notice period of 5 minutes, and maintain their active power flow below the ordered 
level until the TSO issues a reverse order. 

  
  

Regulation for PSHP 

No specific regulation 



 

 

 

 

D1.1 Legislation and Regulatory Frameworks  51 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CROSS BOrder management of variable renewable energies 
and storage units enabling a transnational Wholesale market 

 

The survey in the region shows that in general, there are no existing consumer groups engaged in providing 
DR. In Montenegro, DR is provided by the aluminium industry (large consumers) with maximum amount up 
to 50 MW. In Bulgaria, negotiations between TSO and DSOs have already started with the aim to facilitate 
DR implementation. In future, DSOs shall act as DR aggregators in Bulgaria. Additional legislation 
interventions are required to provision of DR concerning load shaving. Croatia conducts a pilot project for 
consumer aggregation, so it is expected that aggregators of various consumer groups will join the ongoing 
project. BiH has had experience in using large customers for obtaining mFRR. A few potential consumers are 
observed, but so far, there has not been sufficient motivation to engage in DR from their side. 

 

    

    

    

    

 

Figure 18: Provision of DR  

The contract between TSO and DR provider usually defines the DR activation procedure as well as the 
methodology to determine the baseline of the DR provider. It is clear that DR activation and baseline of the 
provider depend strongly on the characteristics of electricity consumption of the DR provider. For example, 
in Croatia, definition of activated energy, expressed as MWh is the difference between consumption without 
activation of DR and with activated DR. There are three options for calculation of baseline to be chosen by 
the DR provider: consumption prior activation, based on planned consumption and based on historical data 
for a similar day. In Serbia, baseline consumption is the consumption specified in a daily schedule, as 
submitted by a balancing responsible party to the TSO. 

2.7 SMART GRIDS PENETRATION 

2.7.1 Legislation, support and implementation of Smart Grids 

The survey has shown that there are no incentives or support measures for Smart Grids and Smart 
technologies research, innovation and deployment in the WB countries. While universities and utilities of 
these countries have participated in international research projects, they have not been involved in a 
thematic Smart Grids project. In fact, even if some activities on national level exist, they are not nearly 
ŜƴƻǳƎƘ ǘƻ ǇǊƻǾƛŘŜ ŎƻƴŘƛǘƛƻƴǎ ŦƻǊ {ƳŀǊǘ DǊƛŘǎ άǾƛǎƛōƛƭƛǘȅέ ŀƴŘ ǇŜƴŜǘǊŀǘƛƻƴΦ ¢ƘŜ ƭŀŎƪ ƻŦ ƴŀǘƛƻƴŀƭ ŦǳƴŘƛƴƎ ǘƻ 
support research of the Smart Grids concept is one of the barriers for pilot projects development and 
deployment of new Smart Grids technologies. Apart from this, TSOs in this region have been involved in 
providing technical solutions to modernize transmission networks, improve interconnectivity between the 
neighbouring power systems and solve inherent problems, rather than focus on research projects in areas as 
Smart Grids. However, the existing grid problems may serve as a starting point for TSOs to look into new 
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technologies and strategies for solving the existing technical issues, and thus, pave the way for new, smart 
technologies. In this regard, the TSOs and DSOs in the WB countries are involved in projects to increase the 
level of automation of major substations as well as to provide conditions for remote control. For example, 
the Serbian TSO has already implemented remote control in one of its substations on 400 kV/110 kV and 
plans to complete this activity for all existing 400 kV/110 kV substations in the country by 2020. Similarly, an 
ongoing project for automatic transformer tap control is carried out. Although these activities are not strictly 
related to Smart Grids, they are a prerequisite for development and implementation of advanced control 
strategies in the transmission systems, improvement of transmission network performance and enabling 
Smart Grids deployment in future.  

There is certain progress related to these issues in the EU MS Croatia, Romania and Greece, while the 
situation in Bulgaria is not very different from the WB countries. There are national funds available for Smart 
Grids projects in Croatia and Romania, while Greek TSO - ADMIE and DSO - HEDNO use EU funding for such 
projects. Croatian TSO ς HOPS is undertaking the SIREN [16] research project which aims to update and 
ŘŜǾŜƭƻǇ ƴŜǿ ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ Iht{Ωs operation practices in the area of wind integration and energy storage in 
ǘƘŜ /Ǌƻŀǘƛŀƴ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎȅǎǘŜƳΦ !ƳƻƴƎ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ƛǎǎǳŜǎ ƻŦ ǿƛƴŘ ƛƴǘŜƎǊŀǘƛƻƴ ŀǎ ²ttǎΩ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ 
their expected output and effects of uncertainty, the project also takes into account the adequacy of the 
transmission system and generating units in order to determine the flexibility requirements at different 
operating states of the system and different levels of wind integration. The project investigates usage of 
various storage units for arbitrage, storing energy from WPPs, corrective actions after a contingency, voltage 
support and deferment of investments in transmission lines and generators. In addition, regulatory aspects 
of large-scale integration of storage are investigated. Romania also carries out research in Smart Grids that 
is generally financed by the Government. As mentioned above, Greece is involved in a number of Smart Grids 
research projects, mostly funded by EC. An overview of availability of funding of research activities as well as 
implementation of Smart Grids pilot projects in the region is presented in Figure 19. 

   

  

  

    

Figure 19: Smart Grids ς research funding and pilot projects  
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Concerning pilot projects, the survey showed that Romania and Greece are the most advanced, with several 
pilot projects implemented on distribution level. The Smart Grids pilot sites in Greece include a Microgrid in 
the island of Kythnos [17], the Meltemi Microgrid [18], as well as the sites tested in the framework of the 
VIMSEN project [19]. The Kythnos Microgird consists of 12 households, powered solely by PVs, batteries and 
a back-up diesel generator as well as flexible load (irrigation pumps) that are controlled via intelligent load 
controllers. The Meltemi pilot project is located at a seaside camping near the Athens coast, consisting of 
230 cottages connected to the same MV/LV. A number of distributed generators (DGs) are installed, including 
a diesel generator, photovoltaic panels and small residential wind turbines that can partially support the 
Meltemi camping load in islanded Microgrid operation. The pilot site includes a multi-agent intelligent control 
system installed in a number of households that allows the DGs and the load to negotiate in order to decide 
next sequence of actions. The VIMSEN pilot project comprises of 12 sites in the Attica region that are used 
to test a toolbox for aggregation and management of DGs. In this context, Greece may serve as an example 
for research, development and deployment of Smart Grids for the region. The continuous work of the 
universities, research centres and utilities in Greece under various EC funded projects has been a key to gain 
substantial experience in Smart Grids and contribute to the global progress of new smart technologies, 
applications and concepts.  

Concerning Smart Grids development and implementation on national level, the region generally lacks 
concrete plans. The Greek DSO HEDNO proposes an operational plan based on 12 Strategic Projects over a 
wide range of modernization activities to pave the way towards the Smart Grids era in Greece. The ongoing 
projects include modernization of Distribution Control Centres, upgrade of network remote control 
equipment and implementation of geographical information system. The projects also include improvement 
of network planning ς techno-economic evaluation of smart grids deployment strategies, infrastructure 
development of non-interconnected islands and implementation of "Smart Islands" pilot project and its large-
scale promotion. The projects also take account of roll-out for automatic meter reading or low voltage 
consumption. 

2.7.2 Smart meters 

The TPEGM requires that MS ensure implementation of intelligent metering systems for the long-term 
benefit of electricity consumers. Smart meters deployment in EU MS depends on the results of cost benefit 
analyses (CBA) undertaken by MS in 2012. According the EC Report [20] on smart meter roll out, the target 
is set on rolling out at least 80% of the positive cases from the conducted CBAs [21]. According to [21], 
Romania and Greece have concluded the CBA, both with positive outcomes. As a result, both countries have 
decided in favour of large-scale smart meter roll-out by 2020. Romanian NRA ANRE has issued an order for 
smart ƳŜǘŜǊǎΩ deployment in 2014 and a modified order at the end of 2017.  In Romania, the total number 
of consumers who have been integrated into smart metering systems during 2015 ς 2017 is 443,000, which 
represents 4,8% of the total number of consumers connected to the low voltage level. Greece has already 
deployed smart meters for medium voltage and large low voltage (>55 kVA) customers. A tender for a pilot 
project for providing telemetry for 200,000 customers has been conducted, but the contract signing is 
stopped by the Council of State due to appeal of the second bidder in the procedure. Greece plans to use the 
results from the above-mentioned pilot project of HEDNO to provide detailed planning and specifications of 
the roll-out that should be deployed throughout the whole country. Bulgaria has not yet decided to roll out 
smart meters to all customers. However, EVN Bulgaria, one of the DSOs in the country, has made a purchase 
deal for 550,000 smart meters at the end of 2016, so it is anticipated that a phase roll-out to some of its 
customers is already taking place. There is no information on actual state of roll-out. According the survey, a 
full roll-out is expected by the end of 2030 in Croatia. According a report from 2010 [22] there is 100% 
penetration of smart meters for commercial and industrial customers on medium and high voltage level in 
Croatia. However, there is no information on actual state of smart meter roll-out. 
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Smart meters are installed at industrial consumers on high voltage level in Serbia, BiH and Montenegro, as 
described in [22]. According the same report, in BiH in 2010, smart meter penetration on low voltage level 
was 0.19% for households and 0.16% for commercial customers, while penetration on medium voltage level 
was 11.78%. Currently, it is assumed that the penetration of smart meters is somewhat higher. However, the 
project for smart meter roll-out in BiH has not met the expectations, which is one of the barriers for future 
smart meters deployment. The same report [22] shows about 30% of smart meter penetration at medium 
voltage level and less than 3% on low voltage level in Serbia. However, there is no information on actual level 
of deployment. In addition, there is no current information for the level of deployment of smart meters in 
FYRO Macedonia and Montenegro. 

The privacy of measurement data in BiH and Serbia is regulated in the Energy Law, for the former only in a 
general manner. There is no information related to this issue for the other WB countries. The General Data 
Protection Regulation (EU) 2016 (679) and Recommendation 2012/148/EU are in force in EU MS. 

In most of the countries in the region, the data collected from smart meters is property of the TSO or DSO(s), 
depending on the location of the meter, except in Serbia, where the owner of the data is the 
producer/consumer. In general, the measurements are also used for market purposes. No detailed 
information is available on Montenegro and FYRO Macedonia. 

Concerning functional requirements of the smart meters, the survey showed that smart meters procured by 
the Greek DSO HEDNO comply with the requirements of the Recommendation 2012/148/EU. The Romanian 
NRA has issued Order 145/2014, subsequently modified by Orders 17/2017 and 31/2017 which define the 
smart meters functionalities in the country and comply with the Recommendation. In BiH, the requirements 
are defined by national standards that comply with the EU Recommendation 2012/148/EU. There is no 
information on definition and implementation of minimum functional requirements of the smart meters for 
the other countries in the region. 
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3 CONCLUSION 
 

The report describes in detail the situation and the status of electricity legislation, including barriers and 
future developments in the CROSBOW SEE countries on national and regional level. The main information 
provided was collected by a questionnaire completed by the TSOs in the region covering different areas of 
their work, mainly regarding the national electricity legislation and implementation of European NCs. The 
nine areas covered addressed various topics related to electricity markets development, cross-border trading 
and balancing, capacity allocation, system operation, legislative preconditions for infrastructure 
development projects, level of penetration of RES, capabilities for DR and storage as well as development of 
Smart Grids projects. 

¶ Regarding the implementation of the TPEGM, it can be concluded that all countries, except BiH, have 
already transposed TPEGM into their primary legislation but some further steps still need to be taken 
in relation to the implementation of the secondary legislation. Several aspects were checked, 
including eligibility of customers, elimination of electricity price regulation, consumer protection, 
especially for vulnerable customers, legal unbundling, certification of TSOs, independence of NRAs 
and competences of national authorities for competition and state aid, and the main findings were 
collected here.  

¶ With regards to eligibility of customers to choose their energy supplier, households and small 
customers are not motivated to change their supplier, mainly because of the dominance of the 
incumbent supplier.  

¶ Concerning price regulation, it has been completely phased out in Romania, while in some form it 
still exists in other countries.  

¶ The vulnerable customer category has been defined in the energy legislation of most of the countries 
of the analysed region. Usually, the category encompasses households with low income, receivers of 
social support and households of persons with disabilities or special medical needs.  

¶ The NRAs of the countries, except in BiH, claim independence in accordance with the TPEGM. 
Regarding ACER membership, from the non-EU countries, only Montenegro has obtained an 
observer status. National administrative authorities for competition and state aid from all countries 
have been already established for many years now. Countries claimed that they all have full financial 
independence without any obstacles in their functioning.  

In relation to the EU regulation and market development, there are big differences in market opening and 
the implementation of European NCs among the countries. Technical regulations that describe the EU Target 
Model were examined in four key areas: establishment of organized electricity markets and market coupling, 
balancing markets, forward capacity allocation and retail market development.  

¶ General conclusion is that all countries have already taken some steps for establishing PX or have 
already a fully operating PX as it is the case for Romania and to some extent Bulgaria, Croatia and 
Serbia.  

¶ The WB6 countries have not started the implementation of CACM yet and therefore there are no 
designated NEMOs in these countries.  

¶ For the market coupling process, there have been developments and small steps in every country 
with the ultimate goal of having these markets join the day-ahead MRC markets. Croatia and 
Romania are already operationally coupled on one of their borders, while other countries are 
preparing the procedures and documents for its implementation in future.  
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¶ As for the balancing market, every country has established some kind of balancing market with plans 
of improvement in the upcoming years.  

¶ Capacity allocation for the observed countries in the SEE region is performed by Coordinated auction 
offices, namely SEE CAO and JAO. Capacities on borders that are not covered by these auctioning 
offices are calculated through either joint or split auctions.  

¶ Security Coordination Centre (SCC) serves as the main provider responsible for RSC services for most 
of the SEE countries and is foreseen to have the role of CCC. The services of TSCNET are currently 
used only by Croatia and Romania.  

¶ As for the retail market development, it can be concluded that the presence of the incumbent 
suppliers in the whole region prevents further development of competition.  

¶ Number one priority for the TSOs is to ensure reliable, secure and efficient supply to the final 
consumers. For them, the top priority is fully functional operation of the system as a whole, especially 
of the inter-connected tie lines. With the new SOGL, the regional cooperation between TSOs is 
further improved and cooperation between TSOs and NRAs is strengthened, which makes this NC 
crucial for the secure work of the system.  

Furthermore, a detailed analysis of the areas of work that enable normal and secure system operation was 
checked, namely: outage planning coordination, coordinated capacity calculation, individual and common 
grid model delivery, short- and medium-term adequacy, as well as scheduling between TSO control areas, 
operational testing and monitoring for ensuring the correct functioning of the elements of the transmission 
system.  

¶ The implementation of the Trans-European Network Regulation that sets out a new method for 
planning trans-European energy transmission infrastructure is still not transposed in the national 
legislation of BiH and FYRO Macedonia, despite the provided technical assistance by the EnC 
Secretariat.  

¶ As for the implementation of the Inter-TSO Compensation Mechanism, it is completed in all countries 
of the region. So far, the 2020 target for RES is achieved by Croatia, Greece, Montenegro and 
Romania. However, the WB6 countries have achieved positive progress when compared to their 
NREAP trajectories.  

The implementation of RES support schemes resulted in wider distribution of RES in these countries.  

¶ The overall outcome is that all of them, except Romania, have implemented feed-in tariffs for support 
of RES and plan to make further developments in future by switching to feed-in premiums. Only 
Romania, even today, has a market-based scheme.  

¶ Regarding balance responsibility of RES producers, only in Bulgaria and Romania RES producers are 
balance responsible for themselves. In all other countries, balance responsibility is transferred to 
another entity.  

¶ Non-discriminatory connection of RES producers is applied in most of the countries in the region. In 
Bulgaria and Montenegro, RES producers have priority in connection to the grid, and in every country 
they have priority in dispatch.  

¶ Although, DR is mainly provisioned as ancillary service by the TSO, in some countries there is no 
specific regulation regarding DR. According to the survey, none of the groups of consumers in the 
region are responsible for providing DR. However, there are intentions for DR to be procured on the 
BM or from DR providers. Lack of national financial support and pilot projects for implementation of 
smart grids and smart technologies are the main reasons for their absence in most of the CROSSBOW 
countries. Pioneers in this segment are Croatia, Greece and Romania, which have national and 
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international funding for research projects. On the other hand, WB6 countries and Bulgaria have no 
incentives or support measures on this. 

Finally, it can be summed up that CROSSBOW SEE countries have made a big step forward in the 
implementation of the EU regulations from TPEGM, however some progress is still to be made in order to 
pave the path towards the EU Target Model by cross-border connection among the countries of the SEE 
region and further connecting and coupling with the rest of Continental Europe.  
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5 ANNEX 1. CROSSBOW User Group Workshop 

The first CROSSBOW UG Workshop was held on 29 May 2018 in Vienna, at the premises of the EnC 
Secretariat. It was a joint Workshop organized by CROSSBOW partners (UKIM, ETRA) and EnC Secretariat, as 
a member of CROSSBOW UG. The objective of the Workshop was to engage UG members coming from NRAs 
and Energy Ministries in the ongoing CROSSBOW project work related to electricity regulatory frameworks 
and legislation and to provide an extensive overview of the recent developments related to electricity 
markets and use of RES in EnC. Furthermore, the aim was to establish relations between project partners and 
UG members that should continue throughout the duration of the project. 

Experts from six NRAs from SEE, representatives of the EnC Secretariat and members of the BRIDGE initiative, 
as well CROSSBOW partners, participated in the Workshop. The list of participants and their affiliation is 
presented in Table 8. 

 First Name Last Name Affiliation  

1 Aca Vuckovic Energy Agency of the Republic of Serbia 

2 Martin Martinoski Energy Regulatory Commission of the Republic of Macedonia 

3 Milen Trifonov Energy and Water Regulatory Commission of Bulgaria 

4 Radostina Metodieva Energy and Water Regulatory Commission of Bulgaria 

5 Dragutin Martinovic Montenegro Energy Regulatory Agency 

6 Almir Imamovic Bosnia and Herzegovina State Electricity Regulatory Commission 

7 Nikola Dubajic Bosnia and Herzegovina State Electricity Regulatory Commission 

8 Oriana Kallaku Albanian Energy Regulatory Entity 

9 Eltona Dragoti Albanian Energy Regulatory Entity 

10 Takis Ktenidis BRIDGE 

11 Andreas Tuerk BRIDGE 

12 Vesna .ǊŀŎŀƴƻǾƛŏ CGES 

13 Ivan .ǳƭŀǘƻǾƛŏ CGES 

14 Biljana LǾŀƴƻǾƛŏ CGES 

15 Kliment Naumoski MEPSO 

16 Josip 5ƻƭƛŏ NOSBiH 

17 Mario Krajina NOSBiH 

18 Nikolay Iliev ESO 

19 Branslav  Djukic EMS 

20 Marko Bezbradica EMS 

21 Andrej Gubina UL 

22 Edin Lakic UL 

23 Manuel Serrano ETRA 

24 Vesna Borozan UKIM 

26 Aleksandra Krkoleva Mateska UKIM 

27 Petar Krstevski UKIM 
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Table 8: List of participants at the first User Group Workshop in Vienna, 29 May 2018 

The Workshop was organized in two blocks of presentations and discussions. The first one was dedicated to 
presentation of the CROSSBOW project and the ongoing work related to electricity regulatory framework, 
legislation, development of business models and social and ethical aspects. In addition, the first part included 
an introduction of the BRIDGE initiative. The second block of the Workshop was dedicated to EnC Secretariat 
and its ongoing projects in the SEE region related to implementation of Network Codes, WB6 electricity 
markets development and implementation of RES. The detailed agenda of the Workshop is presented in 
Table 9 below. 

 

Duration Presentation Title Presented by 

09:30  10:00  Registration and welcome coffee   

10:00  10:15  Welcome and introduction  ETRA, EnCS  

10:15  12:00  CROSSBOW overview  ETRA  
Manuel Serrano  

CROSSBOW  High Level User Cases   UKIM  
Petar Krstevski  

Transmission Grids and energy market  
legislation and regulatory frameworks   

UKIM  
Aleksandra Krkoleva Mateska  

Emerging business models and energy  
market models  
Social and ethical aspects  

UL  
Andrej Gubina  

Discussion   

12:00  12:30   BRIDGE  

Takis Ktenidis, Andreas Tuerk  

12:30  13:30  Lunch break  

13:30  15:30  Legislative developments - adoption of Network 
Codes and Guidelines in EnC  

EnC  

Nina Grall-Edler 

Implementation of a regional electricity market in 
the WB6  

Current state of play  

Day-ahead market development  

Market coupling projects  

Regional balancing market   

Coordinated capacity calculation  

EnC 

Simon Uzunov 

 

 

Development of Renewable Energy Sources in 
the EnC  

Implementation status  

Moving towards competitive selection process  

EnC 

Gabriela Cretu 

 

Table 9: Agenda of the first User Group Workshop 

  

28 Nina Grall-Edler EnCS 

29 Gabriela Cretu EnCS 

30 Simon Uzunov EnCS 
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The first block of presentations enabled the participants to familiarize themselves with the general objectives 
and expected CROSSBOW outcomes. The Workshop was used to present the envisioned CROSSBOW 
products and the HLUs developed for demonstration of the use of these products. Furthermore, the 
participants had the opportunity to follow presentations about the initial project investigations and results 
related to electricity regulatory frameworks and legislation, opportunities emerging form new business 
models as well as investigations about social and ethical aspects. The first block of presentations continued 
with BRIDGE16, which is an EC initiative that unites Horizon 2020 Smart Grid and Energy Storage Projects. It 
aims to provide a structured view of crosscutting issues in various demonstration projects. The initiative 
enables knowledge sharing among projects through joint Working Groups on Data Management, Business 
models, Regulations and Customer engagement. The first block of presentations was followed by a discussion 
moderated by prof. Borozan, which enabled the participants to state their views and expectations of the 
project. 

The second block included presentations by EnC experts. This block provided up-to-date overview of EnC 
activities related to legislation development and procedures for Network Codes implementation in EnC. 
Furthermore, an extensive presentation of current development of electricity markets with emphasis on 
DAM and BM timeframes was included in this block. The presentations of EnC also included plans of market 
coupling and recent developments related to coordinated capacity calculation in the WB6 region. The second 
block was completed by a presentation of use of RES in the EnC. 

At the end of the Workshop, the participants from NRAs reaffirmed their interest in the CROSSBOW project 
results and their inclination to provide feedback on ongoing and future project work. 

                                                

16 https://www.h2020-bridge.eu/ 
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6 ANNEX 2. User Group questionnaire 

As a follow up of the Workshop on regulatory and market issues organized for the CROSSBOW project UG, 
UKIM has developed and sent a questionnaire to the members of the UG members whose scope of work is 
on regulatory frameworks and legislation development (NRAs and the EnC Secretariat). The purpose of the 
questionnaire was to receive feedback from the members of the UG on the project work related to electricity 
regulatory frameworks as well as to engage the UG members in future CROSSBOW activities. 

The list of questions included in the questionnaire is presented in the Table below. 

 Question 

1 Do you find that the conclusions from the report D1.1 (short presentation attached ς annex1.pdf) represent realistically 
the current state of implementation of the EU/EnC regulatory framework for establishing an efficient regional electricity 
market and cross-border use of variable energy in the examined region of the CROSSBOW project17 and/or in your 
country? 

Please support your statement with a short explanation. 

2 Relying on your experience, do you consider that there are other relevant issues that impede the development of the 
regional electricity market in South East Europe in all market timeframes (day-ahead, intra-day and balancing)? 

Please describe shortly those issues. 

3 Within the CROSSBOW project, there are nine products to be developed and demonstrated in practice in different 
scenarios (described as nine High Level Use cases (HLUs) ς annex2.pdf). 

Assuming that the Third Energy Package is fully implemented, do you foresee any regulatory barriers to demonstration 
(HLUs) and/or further implementation of the CROSSBOW products on regional/EU level?  

Please provide a short explanation. 

4 The CROSSBOW project shall continue to follow the development of the relevant regulatory framework for the duration of 
the project, and based on the results of the HLUs will propose appropriate changes in the EU regulatory framework to 
enable CROSSBOW products implementation. 

Do you consider that our future findings and proposals would contribute to the market development and would be useful 
for your field of work?  

5 CROSSBOW project foresees another workshop for the members of the User Group (UG), which you belong to, with the 
aim to present the project findings, before the end of the project. 

If you attended the first UG workshop18, do you consider that the workshop was sufficiently informative and useful for 
answering this questionnaire?  

Please provide any suggestions in terms of successful organization of the final UG workshop, if you have any. 

Table 10: Questions for the representatives of the members of the UG 

Two additional documents supported the questionnaire: 1) presentation of results and main conclusions of 
the draft Deliverable 1.1 and 2) description of CROSSBOW products and use cases. The aim of these 
supportive documents was to update the members of the UG with the project work and activities undertaken 
in the past few months.  

Until the completion of this Deliverable, answers from six NRAs and the Enc Secretariat have been received. 
Their complete answers are appended at the end of this Annex. The answers confirm that CROSSBOW project 
tackles very important issues, which are also in the focus of the NRAs of the region. They have reaffirmed 
their interest in the future project work and support the relevance of the project findings represented in this 
Deliverable.    
  

                                                

17 Bosnia and Herzegovina, Bulgaria, Croatia, Greece, FYRO Macedonia, Montenegro, Serbia, Romania 

18 http://crossbowproject.eu/news/ 

http://crossbowproject.eu/news/
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The answers of each member of UG for the set of questions from Table 10 are organized by question in tables 
11 to 15, shown below. The answers are represented in the original form in which they have been received. 

Q1. Do you find that the conclusions from the report D1.1 (short presentation attached ς annex1.pdf) represent 
realistically the current state of implementation of the EU/EnC regulatory framework for establishing an 
efficient regional electricity market and cross-border use of variable energy in the examined region of the 
CROSSBOW project19 and/or in your country? 

Please support your statement with a short explanation. 

AL Referring the regional energy market the indications taken into account, conclusion and the deliveries are 
realistic and valid, but regarding to our country (Albania) it is not included in this presentation and in this 
project. Albania was not one of the countries which is part of this project. We are interested to learn more 
about maybe for the future of the regional market, if we became a part of it.  

BG Our opinion is that the conclusions of the report represent the actual situation in the region. 

BiH Conclusions from the report represent realistic view regarding the implementation of EU legislation. Generally 
speaking, there is one objection regarding the statement from Conclusion 1 (Annex 1) ς ά5ƻƳƛƴŀƴǘ ƳŀǊƪŜǘ 
ǎƘŀǊŜ ƻŦ ƛƴŎǳƳōŜƴǘ ǎǳǇǇƭƛŜǊǎ ƛƴ ǘƘŜ ǿƘƻƭŜ ǊŜƎƛƻƴ ƛǎ ŀ ƭƛƳƛǘ ǘƻ ŦǳǊǘƘŜǊ ŘŜǾŜƭƻǇƳŜƴǘέΦ  ¢ƘŜǊŜ ƛǎ ƴƻ ŀƴȅ 
restriction for non-incumbent suppliers to participate on the market, which is matter of choice and business 
policy. 

ME Yes. 

MK Presented conclusions from the report D1.1 reflect realistic current state of the EU/EnC regulatory framework 
in the examined region. They are based on comprehensive analysis which includes key variables/factors in 
legislation and practise related to establishing an efficient regional electricity market and cross-border use of 
variable energy. 

RS Presented conclusion realistic represent current level of electricity market development and RES penetration.  

But more explanation is needed for two conclusions. It has been concluded that there is a political influence in 
the WB6 countries as a barrier to the implementation of TPEGM. It is not clear - on the basis of which 
assumptions/data that has been concluded and in which countries that influence exist? Also, in cross border 
balancing, has concluded that in Serbia does not plan to introduce cross border balancing. On what 
information that is concluded? In our market code allowed that non-Serbian energy entity (for example power 
plant from neighbouring country) can participate in the balancing in Serbia. 

For system operation conclusions it is necessary to add one more sentence that there is a Security 
Coordination Centre SCC Ltd. Belgrade as the first Regional Security Coordinator (RSC) in the Southeast Europe 
(SEE) also established within CROSSBOW Region one of advantage in the region. 

EnC The findings and conclusions presented closely reflect the state of reforms and development of functional 
mechanisms in the corresponding markets at this moment. Well illustrated and presented conditions in 
aggregated manner, provides a valuable indicative reference. Further steps could expand the analysis to more 
specific identification of obstacles in various areas of the market environment (legal, political, structural, 
ŎƻƳƳŜǊŎƛŀƭΣ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜΧύΣ ǿƛǘƘ ǇǊƻǇƻǎŀƭǎ ŦƻǊ ƳŜŀǎǳǊŜǎ όƻǇǘƛƻƴŀƭύΦ 

Table 11: Answers to Question 1 of the questionnaire 

 

Q2. Relying on your experience, do you consider that there are other relevant issues that impede the 
development of the regional electricity market in South East Europe in all market timeframes (day-ahead, 
intra-day and balancing)? 

Please describe shortly those issues. 

AL It is important for the development of the regional market to establish and harmonize the day-ahead, intra-day 
and balancing markets and another crucial issue is the cross border capacities and allocation management too, 
the harmonization and cooperating standardizations is required too in case of regional market development. 

                                                

19 Bosnia and Herzegovina, Bulgaria, Croatia, Greece, FYRO Macedonia, Montenegro, Serbia, Romania 
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BG From Bulgarian side, as an EU member state, in our opinion, we do not foresee any impediments for the 
development of the regional electricity market in South East Europe in all market timeframes. 

BiH Relying on our experience we do not see any relevant issues that impede further development of regional 
electricity market in SEE. 

ME No. 

MK Presented findings are comprehensive and include all relevant issues. 

RS There is from regulatory point of view a gap between EU countries and non-EU countries within CROSSBOW 
area that can influence on development of regional electricity market - concerning ACER jurisdictions in REMIT 
ƛǎǎǳŜǎΣ ƛƴ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ƴŜǘǿƻǊƪ ŎƻŘŜǎ ό/!/aΣ C/!Σ /.¢Χύ ŦƻǊ ƴƻƴ-EU countries within CROSSBOW area. 

EnC 
The conditions in market environment areas already mentioned are all, potential or imminent, sources of ob-
stacles in one country or another. In general, the indicated region / electricity market is relatively small, di-
verse and economically limited (compared to more developed EU markets). Political priorities, low administra-
tive capacity and legal uncertainty are other limiting factor. 

Table 12: Answers to Question 2 of the questionnaire 

 

Q3. Within the CROSSBOW project, there are nine products to be developed and demonstrated in practice in 
different scenarios (described as nine High Level Use cases (HLUs) ς annex2.pdf). 

Assuming that the Third Energy Package is fully implemented, do you foresee any regulatory barriers to 
demonstration (HLUs) and/or further implementation of the CROSSBOW products on regional/EU level?  

Please provide a short explanation. 

AL Our primary Power Sector Law-PLS 43/2015 as amended is in fully compliance with the Third Energy Package, 
while the secondary legislation are in the process of transposing referring to that primary Law and the technical 
aspects/ standardizations are in process of adaptation with EU level too. 

BG We do not foresee any regulatory barriers to the project products when developed in Bulgaria. 

BiH Regarding the Bosnia and Herzegovina, we can discuss HLUs only with assumption that 3rd EP is fully 
implemented. All proposed tools (1.1 ς мΦфύ ŀǊŜ ǾŜǊȅ ǳǎŜŦǳƭΣ ōǳǘΣ ƳŀȅōŜΣ ǿŜ ƴŜŜŘ ǘƻ ǎŜŜ άƭƛǾŜ ŜȄŀƳǇƭŜέΣ 
somewhere, where are all issues or most of them fully implemented. 

Each HLU should be, as a draft version, presented to NRA because in some occasions we do not have any kind 
of legislation or rules, what can be problem during the implementation phase. 

ME Energy Regulatory Agency in Montenegro is not in charge for energy policy for RES. It is a duty of Ministry of 
Economy. 

MK If we assume that TEP is fully implemented, the risk of regulatory barriers for demonstration and further 
implementation of HLUs is on a low level. However, there might be need for eventual regulatory 
changes/adjustments in the process of practical implementation. 

RS Probably barriers exist. In order to define barriers, it is necessary to analyse each product in more detail. 

EnC 
All of the described CROSSBOW packages / products are valuable for the region. Some are already being de-
veloped (locally or on regional level) ς such as those related to balancing and market operation. In any case, all 
facilities for RES, storage, DSO/TSO operation or data management are generally missing and could be of high 
interest. 

Table 13: Answers to Question 3 of the questionnaire 
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Q4. The CROSSBOW project shall continue to follow the development of the relevant regulatory framework for 
the duration of the project, and based on the results of the HLUs will propose appropriate changes in the EU 
regulatory framework to enable CROSSBOW products implementation. 

Do you consider that our future findings and proposals would contribute to the market development and 
would be useful for your field of work? 

AL Yes, we think that the project findings and proposal will be useful and contribute to our market development in 
the future. 

BG Yes, in our opinion, the CROSSBOW Project will be helpful for future work of NRAs from the Western Balkan 
initiative. 

BiH Yes, we consider that CROSSBOW findings and proposals could be very useful in our field of work but also further 
market development. 

ME Yes, we consider it as a very useful. 

MK Absolutely, the findings and proposals from this project, aimed to contribute to the market development, will 
be of great benefit for ERC scope of work.   

RS Development of each HUL will defined regulatory framework which is needed for its realisation. For example, 
demand side management has a lot of prerequisites for opening a market like Smart meters, IT infrastructure 
and appropriate regulatory framework - which are different in whole region. 

EnC The Energy Community is mandated and versatile in analysis, compliance assessment, drafting and 
implementation support for the related energy market legal and regulatory framework, and that is one feature 
of the common interest for cooperation with the CROSSBOW project. There are many domains where 
CROSSBOW may provide valuable direct support and assist the beneficiaries and market participants, both 
locally and regionally. 

Table 14: Answers to Question 4 of the questionnaire 
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Q5. CROSSBOW project foresees another workshop for the members of the User Group (UG), which you belong 
to, with the aim to present the project findings, before the end of the project. 

If you attended the first UG workshop20, do you consider that the workshop was sufficiently informative and 
useful for answering this questionnaire?  

Please provide any suggestions in terms of successful organization of the final UG workshop, if you have any. 

AL The workshop was sufficiently informative for answering this questionnaire. 

BG The project information presented at the workshop was helpful for EWRC representative. 

BiH The first meeting in Vienna was informative in many ways but as a member of Energy Community and other 
related organizations and agencies we have knowledge about most of items numbered in Annex 1. Further 
scope should be on proposed items in Annex 2 with the aim on implementation possibility. 

ME Yes, I attended the First UG workshop held in Vienna and it was very informative for me. 

MK /  

RS /  

EnC It is of high relevance to organize a final workshop with the UG and present the findings, but not only. A 
quantitative data comparison / benchmark could be presented in detail and discussed (commented ς if that is 
not already provided) - and the beneficiaries could be allowed to react, explain and draw conclusions for their 
further steps. Furthermore, proposals for new activities (policy analysis and reform measures) or application of 
products could be presented for the future CROSSBOW activities, and gain support. 

Table 15: Answers to Question 5 of the questionnaire 

 

                                                

20 http://crossbowproject.eu/news/ 
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