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PART 1 – EUROPEAN COMMISSION

1.1

Background

Assignment Title:

Country and Dates:

121.AZ Development of Azerenerji’s Cross-border Exchanges strategy and building its capacity towards that aim (Azerenerji substituted by Ministry of Energy)
Azerbaijan, January 2015 – February 2016

Beneficiary Organisation(s):

Ministry of Energy

Beneficiary Organisation’s
key contact persons – name
and e-mail address

Mr. Amil Mursaliev,
Head of Electricity Unit,
amil.murseliyev@minenergy.gov.az

Deliverables Produced

A report comprising a review and recommendations on the Legal,
regulatory and market assessment regarding the export prospects
towards the Turkish market”
Mr. Nick Tourlis, Tasks Leader/ Energy Markets Expert

Expert Team Members

Mr. Konstantinos Perrakis, Electricity Regulatory Expert
Ms. Evangelia Vassilaki Energy Law Expert
Mr. Nikolaos Patsos, Energy Analyst

1.2

Essence of the Activity

The present report comprises the final deliverable of an assignment carried out under the Ad-Hoc
Expert Facility (AHEF) of “INOGATE Technical Secretariat & Integrated Programme in support of the
Baku Initiative and the Eastern Partnership energy objectives” project, funded by EC/Europeaid. Two
applications for provision of Technical Assistance have been combined in this technical assistance
assignment as they all shared common characteristics and comprised merits for addressing them
collectively. The applications included:
•

121.AZ Development of Azerenerji’s Cross-border Exchanges strategy and building its capacity
towards that aim (Azerenerji)

•

122.GE “Capacity improvement an preparatory actions for GSE to undertake its future TSO
responsibilities with a focus on internal network strengthening and cross-border trading
operations" (Georgian State Electrosystem)

as they are filed under Component B: Electricity & Gas in the AHEF Registry. The two applications
comprised obvious benefits should they were considered as a merged one. Indeed the joint
evaluation and appraisal of the applications has led to the development of a single regional project
titled AHEF 121.AZ/122.GE: “Preparatory activities for the Azerbaijan, Georgia, Turkey Regional
Electricity Market”. The present report reflects on the activities performed in connection to the
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Azerbaijan side of the assignment since delays in the project elaboration due to ownership issues
have prevented it to proceed as originally planned. The Azeri part of the assignment has been
implemented over the period of January 2015 – February 2015.
According to the ToR the assignment had to engage national and international stakeholders in a
dialogue for the future development of a regional electricity market in southern Caucasus. It further
aimed to provide the necessary knowledge base and practical guidance for the further development
and standardization of planning functions of GSE as well as the legal & regulatory requirements for
cross border trading in Azerenerji’s strategy.
The specific objectives of the task included:
For GSE:
•

To review the on-ongoing practices in regards to transmission planning in Georgia and
compare with the relevant practices followed by EU TSOs as well as the requirements for
contributing to ENTSO-E planning;

•

To propose amendments (if necessary) to current planning processes, document the planning
steps and outline the transmission planning report in order to be informative and meaningful
for the network users;

•

To get acquainted with the EU experience in regards of development and integration of
electricity markets;

For Azerenerji:
•

To understand and validate the export potential in terms of volumes and prices;

•

To map the gaps and propose actions that need to be taken in terms of legal, regulatory and
commercial arrangements so as to enable Azerenerji’s participation to a regional market;

•

To understand the context and discuss the key features of capacity allocation and auction
mechanisms which need to be in place for the cross border exchanges to develop.

For All Beneficiaries:
•

To get acquainted with the EU experience with regard to cross border arrangements in the
EU;

•

To discuss whether these principles would be in whole or in part useful for developing a
regional market in southern Caucasus.
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1.3

Key Findings

In the present assignment the legal and regulatory review has been performed on the basis of the
international experts’ appreciation of the Azeri legislation but without having any evidence on how
these high-level principles provided for in the laws are actually implemented at a practical level
during the day-to-day operations of Azerenerji. In any case our analysis shows that the EU and Azeri
legal and regulatory context comprise significant divergence including the case of cross-border
trading.
On the commercial/regulatory level our analysis has shown that the basis requisites i.e. electricity
surpluses available for exports, adequate infrastructure for transmission, sufficient transfer capacity,
and promising price differences seem to exist in regard of the AGT Power Bridge project idea.

1.4

Ownership and Benefits of the Activity

Ownership on the assignment was not exactly crystal clear from the begging. The project idea was
originally proposed and pursued actively by Azerenerji. Midways through the project Azerenerji’s
management somehow lost interest in the project whereas it has become apparent that the overall
project idea was strategic and therefore the interests of the Ministry of Energy undertaking the
implementation were direct.
The approach involved mixed field work and homework effort that involved a mission to both
countries in February 2015. The assignment commenced earlier on in January 2015 with homework
and development of the necessary knowledge base in relation on the EU practices with regards to
organisation and operation of electricity markets as well as cross border trading. Forward to this
development, the purpose of the mission was to discuss the guiding ideas over which the analysis
would deploy and also to get feedback on specific issues that were of an immediate and specific
interest to the beneficiaries.
As far as Azerbaijan is concerned, following the mission completion the ITS team has requested
through a questionnaire additional information as agreed during the meetings. Azerenerji could
partially provide some of the data and information requested. In an unscheduled second meeting of
the ITS experts in Baku on November 2015 it was agreed that the beneficiary of the assignment
would change to the Ministry of Energy.
The delays on the data collection process on the part of the project that regarded Azerbaijan led to a
decomposition of the regional project and as such the activities in the two countries followed their
own pace.
Forward to a remote analysis based on already retrieved data and information as well as on other
published data and information, the ITS team has developed an analysis of the legal, regulatory and
commercial aspects pertinent to the Azerbaijan export aspirations towards the Turkish electricity
market.
On 8 February 2016 there was a workshop in Baku with participation of experts from the Ministry of
Energy in order to discuss the findings, views and outcomes of this INOGATE activity. The present
report comprises final outcome of the activity.
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1.5

Recommendations

With respect to the recommendations on this assessment, it should be underpinned that the overall
Azerbaijan-Georgia-Turkey (AGT) Power Bridge plan should be placed in the framework of the overall
fluid circumstances in the region these days. The evolution of demand supply patterns in the region is
not solely dependent on what are the reasonable expectations along the AGT corridor but they are
also affected by decisions made by Russia, Armenia and Iran. Our analysis shows that under the
assumptions regarding electricity exporting potential, interconnection infrastructure and transfer
capacity and price differences in the region, Azerbaijan should reasonably pursue an exporting
electricity policy towards Turkey. On the other hand however the Ministry of Energy– being the
overall responsible for the energy sector strategy – is confronted with the dilemma of selecting the
most profitable energy carrier: would it be electricity or natural gas? Should this be a long-term
decision based on the current low natural gas prices or is their recovery going to turn the balance to
the traditional Azerbaijani export product?
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1.6

Challenges Faced

The aim of the study was to develop the necessary background for the beneficiaries in order to contribute in their turn in the national dialogue for the future development of the Southern Caucasus
Regional electricity market. One of the key limitations identified during this assignment is that European legislation especially after the adoption of the 3rd Energy Package has become quite detailed
and specific particularly in the areas of, Regulated Third Party Access and Unbundling of the Transmission System Operators and organisation of cross border trading. While these legal and regulatory
provisions have gradually emerged as a mechanism for the integration the national European markets
into the Internal Electricity Market their validity and transferability is becoming increasingly challenging in countries outside the EU. Azerbaijan, on the other hand, as an Eastern Partnership country and
in the light of the "Memorandum of Understanding on a strategic partnership between the European
Union and the Republic of Azerbaijan in the field of energy ", will eventually have to work towards the
legal and regulatory integration with the EU. The country has so far shown limited progress or a solid
plan to implement reforms in the electricity sector in order for the latter to gradually approximate
primarily with those market rules that are currently seem to shape up in Georgia and Turkey and later
on with the EU cross border trading rules.
On the tactical level, assumptions included in this analysis are prone to significant deviations based
on the lack of price formation transparency in the region, currency exchange rate volatility, etc. The
quality of data appeared to be adequate but only because the analysis relied on published data and
information at the expense of course of their validity (in terms of the age of data used in this analysis).
While not a limitation in the Terms of Reference for this project it is advisable that the overall endeavour of electricity exports to Turkey is compared against either the natural gas alternative or a
more pluralistic market entry in the Turkish energy market where a licensed operator may optimise a
portfolio (i.e. imported electricity, imported natural gas, locally generated electricity based on imported gas).
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1.7

Impact Matrix

The energy system of Azerbaijan works in parallel with the Unified Power System of Russia and periodically with the power system of Georgia. There is also an electricity exchange in an island mode
with Iran and Turkey (Nakhchivan power system). In order to ensure stability and security of the power system of Azerbaijan electricity interconnections with the neighbouring countries have been
strengthened, namely: Russia, Georgia, Iran and Turkey.
Following the commissioning of the newly constructed interconnector between Russia, Azerbaijan
and Iran in the direction Russia – Azerbaijan it will be possible to transmit 500 MW, and in the direction Iran – Azerbaijan 500-800 MW. Electricity export from Azerbaijan to Turkey through Georgia is
planned via the so-called AGT power bridge. Azerbaijan completely reconstructed a 500 kV power
line “Samukh-Gardabani” and a new substation “Samukh 500/330 kV” was constructed. The high
voltage network connecting Georgia and Turkey was commissioned in late 2013 and the project enables transit of 700 MW of power to Turkey.
Prior to the development of this assignment the legal and commercial aspects regarding the participation to the Turkish market via the Georgian power system were largely unknown. Even nowadays
when a small amount of transit transaction (at the order of 80 -100 MW) from Azerbaijan to Turkey
via Georgia has commenced this transaction is more of an energy swap and debt repayment for the
Turkish electricity export to Nakhchivan power system. Even with this small step forward the Ministry
of Energy of Azerbaijan can know gradually look at the proposal of this report and evaluate the volumes, transit fees and relevant timelines for which participation to the Turkish electricity market via
the Georgian power system is economically justified. We understand that this study would gradually
become more important as the reform process in the electricity markets of Azerbaijan and Georgia go
forward. For that purpose we propose to the Ministry of Energy to revisit this and update prices a
volume in the future.
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2

PART 2 - BENEFICIARIES

2.1

Executive Summary

The present report comprises the final deliverable of an assignment carried out under the Ad-Hoc
Expert Facility (AHEF) of “INOGATE Technical Secretariat & Integrated Programme in support of the
Baku Initiative and the Eastern Partnership energy objectives” project, funded by EC/Europeaid. Two
applications for provision of Technical Assistance have been combined in this technical assistance
assignment as they all shared common characteristics and comprised merits for addressing them
collectively. The applications included:
•

121.AZ Development of Azerenerji’s Cross-border Exchanges strategy and building its capacity towards that aim (Azerenerji)
• 122.GE “Capacity improvement an preparatory actions for GSE to undertake its future TSO
responsibilities with a focus on internal network strengthening and cross-border trading operations" (Georgian State Electrosystem)
as they are filed under Component B: Electricity & Gas in the AHEF Registry. The two applications
comprised obvious benefits should they were considered as a merged one. Indeed the joint evaluation and appraisal of the applications has led to the development of a single regional project titled
AHEF 121.AZ/122.GE: “Preparatory activities for the Azerbaijan, Georgia, Turkey Regional Electricity
Market”. The present report reflects on the activities performed in connection to the Azerbaijan side
of the assignment since delays in the project elaboration due to ownership issues have prevented it
to proceed as originally planned. The Azeri part of the assignment has been implemented over the
period of January 2015 – February 2015.
.

2.1.1 Objectives of the study, key findings and recommendations
According to the ToR the assignment had to engage national and international stakeholders in a dialogue for the future development of a regional electricity market in southern Caucasus. It further
aimed to provide the necessary knowledge base and practical guidance for the further development
and standardization of planning functions of GSE as well as the legal & regulatory requirements for
cross border trading in Azerenerji’s strategy.
The specific objectives of the task included:
For GSE:
•

To review the on-ongoing practices in regards to transmission planning in Georgia and compare with the relevant practices followed by EU TSOs as well as the requirements for contributing to ENTSO-E planning;

•

To propose amendments (if necessary) to current planning processes, document the planning steps and outline the transmission planning report in order to be informative and meaningful for the network users;

•

To get acquainted with the EU experience in regards of development and integration of electricity markets;
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For Azerenerji:
•

To understand and validate the export potential in terms of volumes and prices;

•

To map the gaps and propose actions that need to be taken in terms of legal, regulatory and
commercial arrangements so as to enable Azerenerji’s participation to a regional market;

•

To understand the context and discuss the key features of capacity allocation and auction
mechanisms which need to be in place for the cross border exchanges to develop.

For All Beneficiaries:
•

To get acquainted with the EU experience with regard to cross border arrangements in the
EU;

•

To discuss whether these principles would be in all or in part useful for developing a regional
market in southern Caucasus.

In the present assignment the legal and regulatory review has been performed on the basis of the
international experts’ appreciation of the Azeri legislation but without having any evidence on how
these high-level principles provided for in the laws are actually implemented at a practical level during the day-to-day operations of Azerenerji. In any case our analysis shows that the EU and Azeri
legal and regulatory context comprise significant divergence including the case of cross-border trading. On the commercial/regulatory level our analysis has shown that the basic requisites i.e. electricity surpluses available for exports, adequate infrastructure for transmission, sufficient transfer capacity, and promising price differences seem to exist in regard of the AGT Power Bridge project idea.
With respect to the recommendations on this assessment, it should be underpinned that the overall
AGT Power Bridge plan should be placed in the framework of the overall fluid circumstances in the
region these days. The evolution of demand supply patterns in the region is not solely dependent on
what are the reasonable expectations along the AGT corridor but they are also affected by decisions
made by Russia, Armenia and Iran. Our analysis shows that under the assumptions regarding
electricity exporting potential, interconnection infrastructure and transfer capacity and price
differences in the region, Azerbaijan should reasonably pursue an exporting electricity policy towards
Turkey. On the other hand however the Ministry of Energy– being the overall responsible for the
energy sector strategy – is confronted with the dilemma of selecting the most profitable energy
carrier: would it be electricity or natural gas? Should this be a long-term decision based on the
current low natural gas prices or is their recovery going to turn the balance to the traditional
Azerbaijani export product?

2.1.2 Methodology and outputs
The approach involved mixed field work and homework effort that involved a mission to both
countries in February 2015. The assignment commenced earlier on in January 2015 with homework
and development of the necessary knowledge base in relation on the EU practices with regards to
organisation and operation of electricity markets as well as cross border trading. Forward to this
development, the purpose of the mission was to discuss the guiding ideas over which the analysis
would deploy and also to get feedback on specific issues that were of an immediate and specific
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interest to the beneficiaries.
As far as Azerbaijan is concerned, following the mission completion the ITS team has requested
through a questionnaire additional information as agreed during the meetings. Azerenerji could
partially provide some of the data and information requested. In an unscheduled second meeting of
the ITS experts in Baku on November 2015 it was agreed that the beneficiary of the assignment
would change to the Ministry of Energy.
The delays on the data collection process on the part of the project that regarded Azerbaijan led to a
decomposition of the regional project and as such the activities in the two countries followed their
own pace.
Forward to a remote analysis based on already retrieved data and information as well as on other
published data and information, the ITS team has developed an analysis on the legal, regulatory and
commercial aspects pertinent to the Azerbaijan export aspirations towards the Turkish electricity
market.
On 8 February 2016 a workshop was held in Baku with the participation of experts from the Ministry
of Energy has been order to discuss the findings, views and outcomes of this INOGATE activity. The
present report comprises final outcome of the activity.

2.1.3 Limitations and further work
The aim of the study was to develop the necessary background for the beneficiaries in order to
contribute in their turn in the national dialogue for the future development of the Southern Caucasus
Regional electricity market. One of the key limitations identified during this assignment is that
European legislation especially after the adoption of the 3rd Energy Package has become quite
detailed and specific particularly in the areas of, Regulated Third Party Access and Unbundling of the
Transmission System Operators and organisation of cross border trading. While these legal and
regulatory provisions have gradually emerged as a mechanism for the integration the national
European markets into the Internal Electricity Market their validity and transferability is becoming
increasingly challenging in countries outside the EU. Azerbaijan, on the other hand, as an Eastern
Partnership country and in the light of the "Memorandum of Understanding on a strategic
partnership between the European Union and the Republic of Azerbaijan in the field of energy 1", will
eventually have to work towards the legal and regulatory integration with the EU. The country has so
far shown limited progress or a solid plan to implement reforms in the electricity sector in order for
1

Having in mind in particular the areas where the aforementioned MoU refers to the "Gradual harmonisation of the Azerbaijani with the
Community legislation in the field of energy leading to the convergence of the electricity and gas markets" and "Technical cooperation and
exchange of expertise"
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the latter to gradually approximate primarily with those market rules that currently seem to shape up
in Georgia and Turkey and later on with the EU cross border trading rules.
On the tactical level, assumptions included in this analysis are prone to significant deviations based
on the lack of price formation transparency in the region, currency exchange rate volatility, etc. The
quality of data appeared to be adequate but only because the analysis relied on published data and
information at the expense of their validity (in terms of the age of data used in this analysis).
While not a limitation in terms of the Terms of Reference for this project it is advisable that the overall endeavour of electricity exports to Turkey is compared against either the natural gas alternative or
a more pluralistic market entry in the Turkish energy market where a licensed operator may optimise
a portfolio (i.e. imported electricity, imported natural gas, locally generated electricity based on imported gas).

2.1.4 Structure of the report
The report comprises two major parts each one comprising a distinct thematic priority. The first part
comprises chapters 2.2 to 2.4 and briefly provides the relevant EU context while chapters 2.5 and 2.6
are exclusively devoted to the review and assessment of the legal and regulatory gaps and deviations
as well as Azerbaijan’s opportunities to export to Turkey. More specifically:
Chapter 2.2 discusses the basic features of the Electricity markets and concentrates on the
implementation of the EU IEM
Chapter 2.3 focuses on the regulations and approach for the integration of national markets to the
EU IEM
Chapter 2.4 briefly presents the high level principles of the EU legal and regulatory framework
regarding Third Party Access and cross border trading
Chapter 2.5 reviews the relevant available existing Azeri legislation and attempts a high level gap
analysis taking as a reference the respective EU framework
Chapter 2.6 comprises an analysis of the regional situation and explores the key requisites of
electricity exporting potential, interconnection infrastructure and transfer capacity and price
differences in the region in view of the AGT Power Bridge project
Chapter 2.9 provides the conclusions of this works and widens the perspective to a strategic level for
further analysis which may be performed by the Ministry
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2.2

Electricity Markets

2.2.1 Concepts in the new market structure

This section discusses briefly the motivation and economic rationale under which several energy
policy makers (including in Azerbaijan as it is evident by the policy plans of the Ministry of Energy 2) to
restructure their national electricity supply industries and introduce competition in certain segments
while keeping (primarily) the networks as natural monopolies. This section in addition to the description of the resulting organization of the sector extends to the impact of these reforms on price discovery mechanisms and the prevailing wholesale electricity market models.

2.2.2 The rationale of preserving networks as natural monopoly

Electricity in general has the typical characteristics of a service to be supplied by a natural monopoly.
At least this was the prevailing economic perspective of the industry from its emergence during the
Thomas Edison and Nicola Tesla era until recently. There are several arguments justifying that, with
most of them being founded on the premises of economies of scale, and security of operations, etc..
Firstly, the generation of electricity involves significant economies of scale. In order to produce electricity, a plant needs to be erected to generate the first kilowatt-hour. After the initial investment,
however, additional megawatts can be produced in the same generation plant without incurring new
fixed costs. Consequently, production on a larger scale can be done at decreasing average cost. Secondly, transmission and distribution are quintessential natural monopolies 3. The building of networks
entails high, largely sunk fixed costs so that it would be economically wasteful to have multiple network resources covering the same area. Thirdly, complementarities between generation and transmission lead to substantial economies of scope. This explains the rationale for the structural integration of the electricity industry. A striking attribute of a transmission grid is “its ability to synchronize
dispersed generating units into a stable network” 4. Production from facilities with higher marginal
cost can be substituted by production from facilities with lower marginal cost in real time, thereby
increasing efficiency. Moreover, in order to ensure electricity supply, there needs to be a continuous
balancing of generation and consumption. If one single element of the system (e.g. a generation unit
or a transmission line) does not work properly, it can endanger the stability of the entire electricity
grid 5. These special characteristics of electricity makes it very complicated to replace the existing
vertical and horizontal integration with decentralized market mechanisms 6.
The recent economic appreciation of the network industries - in general and within them the electricity supply industry - continues to recognise the merits of monopoly but only with regards to the networks i.e. proposing that inefficiencies of the monopoly are less than the avoided cost of spontaneous network investment and that allocative efficiencies may be achieved by introducing competition
2

The priority directions of the long-term energy sector development strategy as approved by the Minister of Energy on July 23, 2015

3

Kessides (2004). p. 133. Reforming Infrastructure: Privatization, Regulation and Competition. Herndon, VA, USA: World Bank
According to Joskow, cited in: Kessidis (2004). p. 133, Reforming Infrastructure: Privatization, Regulation and Competition. Herndon, VA,
USA: World Bank

4

5

Kessides (2004). p. 133. Reforming Infrastructure: Privatization, Regulation and Competition. Herndon, VA, USA: World Bank

6

Joskow (2003). p. 5. Electricity Sector Restructuring and Competition: Lessons Learned. Latin American Economic Review.
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to the generation and supply segments. The high cost of electricity networks (both at transmission
and distribution level) can make it efficient to have a single supplier of network services in a particular geographic area, leading to a natural monopoly industry structure. In addition, the electricity
networks are regulated to manage the risk of monopoly pricing, where a business can charge higher
prices or provide poorer services compared with the situation in a competitive market. Thus, even in
the liberalized electricity sector, network tariffs are not determined by market forces: because each
network is a monopoly and so market forces cannot be relied upon to provide efficient prices.

2.2.3 Unbundling

Keeping certain parts of the industry as a natural monopoly while allowing third parties to get access
to the networks and eventually compete on a level playing field led to the introduction of the notion
of unbundling.
The Notion of Unbundling
Unbundling in the context of energy markets refers to the unbundling of vertically integrated structures. The unbundling of generation, transmission, distribution and retail sales has an important role
within the electricity market with regard to the introduction of competition. The inclination towards
the unbundling of the transmission and distribution operations, which are referred to as network
operations and which, as already mentioned, comprise natural monopoly characteristics, from generation and retail sales activities, is based on the concern that the dominant undertaking may limit in
various ways the access of other undertakings that it is competing with in generation and retail sales
areas. The mechanism referred to as unbundling of a vertically integrated utility aims to provide the
access of all players to distribution and transmission systems without discrimination and the prevention of cross subsidization between undertakings conducting generation, transmission, distribution
and supply activities.
Unbundling within the electricity market may be realized as:
1) unbundling of accounts, which provides for the independent accounting for separate operations
2) legal unbundling, which provides for the organization of different activities under different
legal entities. However, this does not prevent such different activities from being owned by
the investment group.
3) functional unbundling: accounting separation, plus (1) relying on the same information about
its transmission system as the other market players when buying and selling power, and (2)
separating employees involved in transmission from those involved in power sales.
4) operational unbundling: operation of, and decisions about, investment in the transmission
grid are the responsibility of an entity that is independent of the owner(s) of generation;
however, ownership of the transmission grid remains with the owner(s) of generation.
5) ownership unbundling, to the contrary of legal unbundling, requires the unbundled assets
and activities to not be owned by the same investment group.
Thus, within the electricity sector, it is essential that unbundling be realized within vertically integrated undertakings in order to support the entry of new players to the market and to prevent discrimination between undertakings within the market.
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2.2.3.1

Trading in wholesale electricity markets

Trading in liberalized wholesale electricity markets 7&8 can be characterized according to the features
of the underlying contracts, i.e. whether the underlying contract is for ‘physical’ delivery or just a
pure financial contract:
•

Contracts for physical delivery tend to be formed closer to the delivery time, and are formed
between appropriate market participants, in this case between generators and suppliers or
end –users.
• Financial contracts tend to be formed well in advance of the delivery time; in such contracts
it is not necessary that the parties can actually be engaged in transactions of physical delivery
of electricity, i.e. traders not owing / representing any generation capacity or any consumption installation may engage in such contracts.
Concerning the type of market, wholesale electricity trading can be performed via:
•

•

2.2.3.2

Bilateral Over-the-Counter (OTC) contracts with free formats; such contracts may be established over a variety of products and for various time horizons (from long-term, i.e. 3 years
ahead, up to one-day ahead).
Organized markets (Pools or Power Exchanges/PXs); organised markets can be implemented in different horizons:
o Long-term / forward markets (for physical or financial delivery of energy), with different standardized formats of contracts; usually implemented through a PX;
o Day-Ahead organized markets (physical delivery of energy); usually implemented
through a Pool or a PX;
o Intraday markets (physical delivery of energy); usually implemented through a PX;
Bilateral contracts

As for many commodities, a way to trade electricity is a market mechanism based on (physical or
financial) bilateral contracts. This means that sellers and buyers freely enter into bilateral contracts
for power supply. Sellers will normally be generators and buyers can be traders, electricity suppliers,
distribution companies and eligible consumers. However, generators could also become a buyer (e.g.
in case they have a shortage of generation). Likewise, consumers can become sellers. Brokers can act
as an intermediate between buyers and sellers dealing in standard contracts. These types of transactions are referred to as Over the Counter (OTC).
As mentioned above, such contracts may be established over a variety of products and for various
time horizons (from long-term, i.e. 3 years ahead, up to one-day ahead). In addition, they may involve ‘physical’ delivery of electricity or be just pure financial contracts.
2.2.3.3

Power Pools or Electricity pools

Power Pools constitute an organized market having its origin to the way that traditional utilities used
to operate before the liberalization era. Electricity pools require generators to submit bids indicating
how much electricity they can generate at a given price (price-based pools).
7

http://www.oscogen.ethz.ch/reports/oscogen_d5_1b_010702.pdf

8

http://ocw.mit.edu/courses/engineering-systems-division/esd-934-engineering-economics-and-regulation-ofthe-electric-power-sector-spring-2010/lecture-notes/MITESD_934S10_lec_11.pdf
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On the demand side, the market operator may forecast demand and dispatch generating units
against this. This is called a one-sided pool. In more sophisticated pools (two-sided pools), the market
operator may dispatch on the basis of a demand curve created from price-quantity bids made by the
buyers on the market, such as distribution companies and eligible consumers (Figure 1).
Market participants submit the required quantity (in MW or MWh), as pools usually operate on hourly or ½ hr granularity.

Source: CIGRE, 2005

Figure 1: Price discovery - either at the intersection of demand and supply, two-sided pool (left) or supply
and predicted demand, one-sided pool (right)

Thus, Generators submit bids for supplying a given volume of power at a specific price, usually a day
ahead. When Suppliers do not submit price – quantity offers (i.e. they only submit quantity required),
the market operator accepts bids from generators, starting with the cheapest, until the demand
forecasts are met. Generators are ‘in merit’ when their bids are successful and ‘out of merit’ when
unsuccessful. When Suppliers submit price – quantity offers the market is ‘solved’ through an algorithm aiming to maximize the social welfare 9. Pools usually have horizon of 24 hours, thus implementing a Day-Ahead market. The bids and offers are normally firm and they are matched in the
market clearing process and result in an obligation to take and deliver the matched volumes (physical
delivery of electricity). These volumes will be financially settled at some later point in time.
Based on the set of generator costs received and on customer demand for electricity, the System
Marginal Price (SMP) for each (hourly or half-hour) trading period is determined by the Market Operator, using a stack of the cheapest generator cost bids necessary to meet the demand. More efficient
generators are generally run to meet demand in the trading period. The marginal generator needed
to meet the demand sets the SMP for that trading period. The other generators who have submitted
bids lower than this price are deemed to be in merit and will also be scheduled to run. The SMP for
each trading period is paid to all generators that are needed to meet demand. All generators who
have submitted a bid which is under the SMP earn a profit, known as infra-marginal rent, on the dif9

The term ‘social welfare’ is used in microeconomics; in the electricity markets context it can be described as the sum of the benefits that
Generators and Suppliers obtain from the electricity market. In turn this means the sum of the amounts above the bids of Generators and
below the offers of Suppliers. In one-sided pool, this corresponds to the traditional Economic Dispatch, i.e. the dispatching algorithm aims
to minimize total costs for meeting the load, based on bids of the Generators.
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ference between their bid offer and the SMP. In some pool implementations the market is solved
and SMP is calculated for each trading period independently from other trading periods. In some
other implementations, all 24 hours of the Day-ahead horizon are solved simultaneously (cooptimized), thus taking into account intertemporal constraints such as start-up/shut down times of
generating units, ramping rates of generating units etc.
A pool can be a compulsory pool or a voluntary pool. A compulsory (or gross pool) requires all generators, except the smallest ones, to sell their output to the pool at the pool’s price. In a voluntary (or
net pool), generators can agree bilateral trades with buyers for the delivery of electricity, but must
inform the system operator who takes it into account when scheduling (see below Section 2.2.3.7.3
on ‘Hybrid Model’.)
During the matching process the network can be treated as a “copper plate” resulting in a single energy price in the whole control area. The cheapest generation gets priority regardless of network
constraints. In a second stage the feasibility of the achieved solution is examined. If there is congestion or other constraints, some out-of-merit generators are dispatched to replace in-merit generators. This is the so-called “constrained-on/off” generation. The cost of this action constitutes the
uplift charge and is added to the ‘equilibrium’ price (Pc):

P energy = Pc + P congestion
Alternatively the matching can be on the basis of a security constrained dispatch taking into account
both generation marginal price and the physical aspects of the transmission system. This is common
in a pool model.

2.2.3.4

Power exchanges

Power exchanges in the liberalised electricity market context signify an important mechanism to
implement organised wholesale electricity markets. Over the last years and in the face of the ongoing
liberalisation of the electricity sector in Europe and many other parts of the world, a number of electricity exchanges have been put into operation.
The main goal of exchange-based markets lies in the facilitation of the trading standardized products
and the promotion of market information, competition, and liquidity. Power exchanges (ideally) also
provide other benefits, such as a neutral marketplace, a neutral price reference, easy access, low
transaction costs, a safe counterpart, and clearing and settlement service. Besides, exchange-based
spot market prices are an important reference both for over-the-counter (bilateral) trading, and for
the trading of forward, future and option contracts.

2.2.3.4.1 Auction trading

The basic structure of auction trading is depicted in Figure 2: Basic structure of an auction
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Figure 2: Basic structure of an auction

. Participants can submit (usually cannot change) their bids until the closure of the ‘call’ phase (or
‘gate closure’). For price determination all the bids collected up to the gate closure’ are sorted according to the price and aggregated to get a market demand and supply curve for every hour.
The simple bid matching ignores any execution conditions or grid capacity constraints and results in
an initial market clearing price (MCP), for every hour and trade volumes for every bid (see
) 11. The MCP is the price level at the intersection of the aggregated demand and supply curves. If
there is no intersection of the two curves, there may be a second round of submitting bids in order to
get an auction price or the last calculated MCP.
The initial solution has first to be checked against all the conditions added to the bid 12. If not all conditions are satisfied the initial solution is not valid. In this case one of the unfulfilled bids is eliminated
and the price calculation is run again. This checking process is iterated until all the remaining bids can
be fulfilled.
In general, the auctions organized by PXs are 13:
•
•
•
•

10
11

double-sided: there is demand and supply side bidding by generators, suppliers, traders,
large consumers, etc.
Multi unit: orders are typically expressed in MWh for delivery or off-take in a certain hour of
the next day
Uniform priced: all orders are settled at the same price
Sealed bid - Single round: order books are not disclosed and orders cannot be changed.

Source: OSCOGEN, 2002
Source: OSCOGEN, 2002

12

e.g. for ‘block bids’ which span a period of more than I hour, an average of the market clearing prices for the
hours included in the bid is calculated. This price has to be equal, or better, than the price limit stated by the
participant to satisfy the bid (minimum income (sales) or maximum payment (purchases) condition)
13

Power Exchange Auction Platform Design, L. Meeus, 2006
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Figure 2: Basic structure of an auction

Figure 3: Simple bid matching
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2.2.3.4.2 Continuous trading

Some exchanges provide an alternative trading form to the auction system called continuous trading.
This form is used to either trade only block contracts (Borzen, EEX) or individual hours and block contracts (UKPX, APX UK). Continuous trading differs from auctions in the following points. Firstly, participants have access to the order book. Secondly, each incoming bid is immediately checked and
matched if possible according to price/time priority. Finally, the transaction price is not the same for
all transactions as it is determined according to only the concerned bids.
2.2.3.5

Balancing markets

Power systems have to be kept continuously in balance, i.e. electricity injected must be equal to electricity absorbed from the system. Thus, errors in forecasted demand or outages of generators dispatched or the intermittence of generation from some type of RES (e.g. wind or solar PV) must be
treated on a continuous basis either by automatic mechanisms (provision of primary and control and
load following by specific generators) or manually, by bringing on-line or asking available generators
to adjust their output (tertiary control). The task of balancing is performed by the system operator,
being responsible for allocating specific units to provide ancillary services in short term (in the order
of minutes to ½ hour).
In more advanced markets, the system operator (or the market operator) runs a balancing market in
order to establish a market based price for the settlement of the imbalances.
Balancing markets operate shortly before the time interval during which the balancing service would
be required (e.g. few hours or even 1 hour before the hour of provision of the service.)
2.2.3.6

Coordination of electricity markets

Electricity can be traded across different time scales. However, trading arrangements are designed in
a way that, at a set point before real-time delivery, contracts are fixed. This allows generators to
finalise their physical outputs according to their contracted volumes and to notify their expected
output for each of the next contracted periods to the system operator. The above described electricity markets can be seen operating as follows time-wise and product / objective -wise:
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Figure 4: Electricity Markets Time-line

2.2.3.7

Short Term Wholesale market models

Based on the above described electricity trading mechanisms, short–term (i.e. 24 – 72 hours) wholesale markets for electricity have developed along several models, as follows:
2.2.3.7.1

The ‘Pool’ (or ‘Integrated’) model

Participation in the Pool is mandatory, meaning that all electricity to be sold and bought has to be
traded through the Pool.
The salient feature of the pool is that Generators do not try to find specific customers (Suppliers) to
sell energy. In order to sell they only have to be ‘successful’ so that their bid is below the market
clearing price. Same holds for Suppliers, with the only difference that their offer has to be equal or
higher to the market clearing price.
The pool model is used usually for short term (time wise) wholesale electricity markets, e.g. 24 to 72
hours ahead. Participants to the Pool agree to physical transactions of energy, in the sense that they
are meant to physically inject or absorb electricity from the grid (as opposed to financial transactions,
which means that participants are not obliged to actually produce or consume electricity)
Ancillary services and transmission constraints are usually solved / co-optimized for the whole period
for which the market is solved (e.g. 24 hours for a Day-Ahead market);
The Pool model, like every short term electricity wholesale market model, is usually complemented
by a Balancing market.
The UK model (the England and Wales Power Pool, 1990-2001) is the most famous example of an
Electricity Pool and has deeply influenced reform processes in several countries in Europe, Latin
America and Asia.
Participants in a competitive Pool market tend to bid close to their variable costs (Generators) and
‘value’ of electricity (Suppliers / off-takers). This may cause, under conditions, a problem for Generators to recover their investment cost.
Potentially, a generator who sells directly to the wholesale pool market may receive the following
payments 14:
1. Energy Payment- The market price per MWh sold.
2. Capacity Payments – Compensation for being available to generate upon instruction from the
system operator.
2.2.3.7.2 The ‘Bilateral’ model

The basic trading mechanism in the Bilateral model includes Bilateral Contracts as well as trading in
Power Exchanges. Each Seller must have a Buyer & each Buyer must have a Seller; the amount
bought must equal the amount sold. Thus, the aim is to leave as much of the trading as possible to
the market participants. Actually, the market players are rather forced to trading in the –privatemarkets of the Bilateral Model (OTC or in PXs).
14

http://www.wattics.com/the-electricity-market-in-ireland/
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In the Bilateral Model, the ‘Unit commitment’ function, i.e. the decision whether a generator is ON or
OFF, is performed in a decentralized way, by market participants themselves (self – scheduling and
dispatch).
The system operator schedules the system explicitly using the bilateral transactions + any PX transactions. It does not simultaneously clear all markets (energy + ancillary services + transmission network
congestion) as it happens in the Integrated/Pool model. The system operator tries to implement the
agreed transactions but also verifies that sufficient transmission capacity exists to complete the
transactions (maintaining transmission security). Thus, unlike what happens in the Pool Model, in the
Bilateral Model there is no ex-ante guarantee that all the agreed transactions shall be implemented;
some might be modified by the system operator in order to maintain the system’s operational security. The process of notification of the system operator about the agreed transactions is depicted in
the picture below.

Generator /
Trader

Schedules

System Operator
(TenneT)

Schedules

Bilateral
transactions

Power
Exchange
(APX)

Schedules

Consumer/
Trader

Source: own elaboration

Figure 5: Bilateral or Decentralised model

As is the case for the Pool model, and like every short term electricity wholesale market model, the
Bilateral model is complemented by a Balancing market.

2.2.3.7.3

‘Hybrid’ models

Short term electricity markets may combine:
o
o

Bilateral contracts and a voluntary pool OR
Bilateral contracts and a (public, auction-based) Power exchange (sometimes mandatory for any remaining capacity).
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The model with bilateral contracts and a power exchange has been implemented in several European
countries, with exchanges in the Netherlands (Amsterdam Power eXchange), France (Powernext), the
Scandinavian countries (NordPool), Germany (EEX), Poland (PolPX) and Austria (EXAA). One can even
have several competing exchanges in one country, as was the case in Germany (EEX and LPX) and
England (UKPX , APX, PowerEX and IPE).
A power exchange offers day-ahead and intra-day trade with the following benefits for the market
participants:
o More price transparency,
o No counter party risk,
o Anonymous trading,
o Tool to optimize trading portfolio.
In addition, pools and bilateral contracts, though so much different, can coexist. The figure below 15
shows the general framework of the two hybrid models.

Figure 6: Pool model and bilateral trade model

2.2.3.8

Determination of the wholesale price of electricity

In a pool model, the price buyers pay and successful bidders are paid is a single price which is determined in the pool. This price, however, varies significantly throughout the day as demand fluctuates.
Hence, market participants use hedging instruments, such as Contracts for Difference (CfDs), to manage this price volatility. There is also high likelihood of the imposition of price caps within a pool especially in capacity short situations or where “demand response is limited or absent”.

15

Source: CIGRE, 2005
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In the Pool model, the price (uniform for all participants) is provided by the solution of the unit
commitment problem (usually formed as a Mixed Integer Program – MIP), and theoretically consists
of the shadow price of each hourly load balance constraint.
In a Power Exchange (auction-based), the hourly price is determined by solving, separately for each
hour, the market as determined by Generator bids and Suppliers (off-takers) offers.
Prices in the bilateral model are negotiated between a buyer and seller.

2.2.4 Electricity markets liberalization in the EU
2.2.4.1

Drivers of liberalisation and its evolution in the EU

The international economic tendency of “less-state” in national productive structures and public
utilities has since the 80s been in the focus of reforms particularly in the United States and later on in
the United Kingdom and the EU. The electricity industry has traditionally been a pivotal area of reforms given its importance in the economy and society in each country. The European Union was
already moving in that direction by the Maastricht Treaty of 1992 but specifically laid the legal basis
for the organisation of the Internal Electricity market in December 1996 with the Directive 96/92/EC.
The establishment of the internal market in electricity is particularly important to increase efficiency
in production, transportation and distribution of electricity, while enhancing security of supply and
the competitiveness of European economy with respect to the environmental protection. There were
established, under the principle of subsidiary, general authorities for the organization of energy markets at the EU level, but the definition of specific terms application were left to Member States which
had decided which best suited to their particular situation status.
There are three packages for the liberalization of electricity markets. The first package for the liberalization of electricity market was adopted at 19 December 1996 with the Directive 96/92/EC. This Directive establishes common rules for the generation, transmission and distribution of electricity. It
lays down rules on the organization and conduct of electricity, market access, criteria and procedures
applicable to tendering, licensing and exploitation of networks. The completion of a competitive electricity market is an important step towards completing the internal energy market.
The Directive 2003/54/EC, which has introduced the second package for the liberalization of electricity market, emphasizes that fair and impartial access to network is needed as far as the appropriate
transmission and distribution systems (vertically integrated enterprises with a distinct legal personality) and finally it is crucial to ensure the independence of transmission system operators and distribution over the producers and suppliers.
The third package for liberalization of the electricity market includes Directive 2009/72/EC and the
Regulation 714/2009 on conditions network access for cross-border exchanges in electricity and Regulation 713/2009 establishing the Organization for Cooperation of Energy Regulatory Authorities. This
Directive repealed at 3/3/2011, the previous directive 2003/54/EC.
The third energy package in 2009 was considered as the completion of the internal EU energy market
and it is supposed to separate the production from distribution, transportation and delivery.
This package "was introduced to reduce energy prices," said Johannes Kleis from the European Organization of Consumers, but we see the prices to get increased in a lot of countries. In countries like the
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UK, the price of energy for households was increased approximately 140% since 2004, with a percentage of about 90% only in the last 6 years.
Furthermore, at the beginning of its existence the Commission believed that liberalization would increase competition; it would prevent monopolies and would bring benefits in the wallet of consumers.
"We know that markets bring the best prices and best services," said the Commissioner for Energy
Andris Piebalgs in 2007. ‘’You really need to create competition in order to reduce prices’’. 16
The above chronicle of the energy packages succession reflects on the European Commission and the
Parliament aim to reach the goals of “Europe 2020 Strategy” through a secure, competitive and sustainable supply of energy to the economy and the society.

Source: CEER

Figure 7: The electricity market liberalisation time-line of the EU Directives

Between the Electricity Directive versions of 1996 and amended in 2003, the EU Institutions had to
face a significant fact: despite many efforts to set up an effective EU internal energy market, the correct transposition of the European electricity (and gas) legislation in all Member States was still not
complete, monopoly situations still prevailed in some EU Member States, unbundling between
transmission, distribution and generation was not successfully implemented.
Because of this, the Third Internal Energy Market Package was adopted in 2009 in order to:
•
•

Accelerate investments in energy infrastructure
Enhance cross border trade and

16
Source: The ‘’Story’’ of the Liberalization of Electricity Market in Europe, Strategy International, July 2012
(http://www.strategyinternational.org/index.php/en/sectors/goeconomicsgeopoliticsgeography/economics/281-the-story-of-theliberalization-of-electricity-market-in-europe)
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•

Allow better access to diversified sources of energy (such as renewable).

Legislation in the 3rd Energy Package:
The Third Energy Package consists of two Directives and three Regulations:
Directive 2009/72/EC concerning common rules for the internal market in electricity and repealing
Directive 2003/54/EC
Directive 2009/73/EC concerning common rules for the internal market in natural gas repealing Directive 2003/55/EC
Regulation (EC) No 714/2009 on conditions for access to the network for cross-border exchanges in
electricity and repealing Regulation (EC) No 1228/2003
Regulation (EC) No 715/2009 on conditions for access to the natural gas transmission networks and
repealing Regulation (EC) No 1775/2005
Regulation (EC) No 713/2009 of the European Parliament and of the Council of 13 July 2009 establishing an Agency for the Cooperation of Energy Regulators
Additionally, the 3rd energy package aimed at reducing market concentration on the EU energy market, where a small number of companies control a large part of the market.

2.2.4.2

The latest step of harmonisation of the EU Internal Electricity Market by means of the 3rd
Package

In the electricity sector, the European Union's Third Energy Package is a legislative package for an
internal electricity market in the European Union. Its purpose is to further open up the electricity
markets in the European Union. The package was proposed by the European Commission in September 2007, and adopted by the European Parliament and the Council of the European Union in July
2009. It entered into force on 3 September 2009.
Core elements of the third package include:
•

Unbundling, which stipulates the separation of companies' generation and sale operations
from their transmission networks,
• The establishment of a National regulatory authority (NRA) for each EU Member State, and
• The Agency for the Cooperation of Energy Regulators which provides a forum for National
regulatory Agencies to work together.
Directive 2009/72/EC of the European Parliament published within the Official Journal dated August
14, 2009 concerning rules for the internal market in electricity ("Directive 2009/72/EC"). Directive
2009/72/EC repealed Directive 2003/54/EC ("Directive 2003/54/EC") that was published in the Official Journal dated July 15, 2003.
The EU Member States had to transpose the provisions of the Electricity Directive 2009/72/EC, which
are a fundamental part of the Third Energy Package, by 3 March 2011 and to apply them from that
date. The Electricity Directive 2009/72/EC set out key rules necessary for a proper functioning of the
electricity market. The new or reinforced requirements concerning the unbundling of networks, the
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independence and the powers of national regulators and the functioning of retail markets via enhanced consumer protection measures represent major developments compared to the provisions of
the Second Energy Package adopted in 2003.
In addition, important rules for the operation of the markets are also set out in the Electricity Regulation (EC) No 714/2009, also part of the Third Energy Package and applicable as from 3 March 2011.
2.2.4.3

Unbundling in the notion of the EU legislation

According to Directive 2003/54/EC, in the case of vertically integrated undertakings, transmission
and distribution systems operators within such undertakings were required to be organized under
different legal entities with independent decision making mechanisms.
Directive 2009/72/EC emphasized the importance of the independent functioning of distribution and
transmission systems especially with regard to other players within the market engaged in generation and retail sales and stated that for this reason, transmission and distribution system operators
must have independent management structures. In this context, parent companies were prohibited
from giving instructions with respect to the day to day operations of the subsidiary. In addition to
these, the unbundling and transparency of accounts were also accepted. However, it did not require
ownership unbundling.
Directive 2009/72/EC accepts three models of unbundling; setting forth that legal unbundling provided within the Directive 2003/54/EC did not implement effective unbundling with regard to transmission systems. Scholars and policy makers argue that the only way in which effective transparency
and prevention of discrimination within the market can be implemented is the removal of the incentive for vertically integrated undertakings to discriminate, by the ownership unbundling of network
operations and generation. Accordingly, the unbundling of distribution and transmission system operators has been required for vertically integrated undertakings. The following paragraphs describe
briefly the unbundling models provided in Directive 2009/72/EC.
Ownership unbundling
Ownership unbundling is advocated by the European Commission and the European Parliament. This
option is intended to split generation (production of electricity) from transmission (of electricity from
electrical generating station via a system to a distribution system operator or to the consumer).
The purpose of this system is to ensure that the European energy market does not suffer from vertical integration (competition law provisions). Note that ownership unbundling has brought some
tough discussions:
•
•

Some players see there a good option to enhance competition and avoid survival of monopoly situations
Some other raise questions as to who can buy the transmission networks, and question
whether such a system will regulate the market-place and who will pay possible compensation to the energy firms.

Independent system operator (ISO)
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Art. 13 to 16 of the Directive 2009/72/EC give the member states the opportunity to:
•
•
•

Let the transmission networks remain under the ownership of energy groups, but
Transferring operation and control of their day-to-day business to an independent system
operator.
Investments on the network will be made, not only by the owner’s funding but also by the
ISO’s management. This represents a form of ownership unbundling, but with a trustee. In
theory, this would allow transmission and generation to remain under the same owner, but
would remove conflicts of interest.

Independent transmission operator (ITO)
Eight EU member states (Austria, Bulgaria, France, Germany, Greece, Luxembourg, Latvia and the
Slovak Republic) presented at the end of January 2008 a proposal for a third option, the ITO. This
model, envisages energy companies retaining ownership of their transmission networks, but the
transmission subsidiaries would be legally independent joint stock companies operating under their
own brand name, under a strictly autonomous management and under stringent regulatory control.
However, investment decisions would be made jointly by the parent company and the regulatory
authority. In order to exclude discrimination against competitors, one prerequisite is the existence of
a compliance officer, who is assigned to monitor a specific programme of relevant measures against
market abuse. It is also named a legal unbundling.
2.2.4.4

National Regulatory Authorities

Establishment
Chapter IX of the Directive 2009/72/EC requires each Member State to designate a single National
Regulatory Authority (NRA). EU Member States may designate other regulatory authorities for regions within the Member State, but there must be a senior representative at national level. Member
States must ensure that the NRA is able to carry out its regulatory activities independently from government and from any other public or private entity.
Functions
The Directive sets out eight general objectives of NRAs and 21 specific duties. In addition to a duty to
fix or approve tariffs, NRAs have a number of monitoring and reporting duties, and are granted information rights and investigative and enforcement powers to enable them to carry out their duties.

2.2.5 Agency for Cooperation of Energy Regulators

Regulation 713/2009 establishes an Agency for the Cooperation of Energy Regulators. The purpose of
the Agency is to assist NRAs to exercise their duties and to provide means of coordinating their actions where necessary.
2.2.5.1

Cross-border cooperation

Regulation 714/2009 aims at laying down rules for cross-border exchanges in electricity with a view
to improving competition and harmonisation in the internal market for electricity. In addition, lays
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down the procedure and condition for the certification of Transmission System Operators; provides
for the creation of the European Network of Transmission System Operators (ENTSO) for electricity
and its tasks concerning the development of the pan-European network codes following the issuing
of Framework Guidelines by ACER.
2.2.5.2

Summary for the 3rd EC Legislative Package for electricity

The following table summarises the key questions connected to the 3rd EC Legislative Package for
electricity:

QUESTION

ANSWER

What is the aim of The aim is to make the energy market fully effective and to create a single EU
the "third energy electricity market. This will help to keep prices as low as possible and increase
package"?
standards of service and security of supply
What does the 3rd
energy
package
bring to the EU electricity market?

•

Effective unbundling of energy production and supply interests from
the network. This should eliminate any conflict of interests between
these activities. Unbundling should prevent network operators from favouring their own energy production and supply companies

•

Increased transparency of retail markets and strengthening of consumer
protection rules

•

More effective regulatory oversight by independent market watchdogs,
the national regulatory authorities

•

Establishment of the Agency for the cooperation of Energy Regulators
(ACER) to ensure effective cooperation between national regulatory authorities and to take decisions on cross-border issues

•

Better cross-border collaboration and investment: a new European
Network for Transmission System Operators will bring together EU electricity grid operators to cooperate and develop common commercial and
technical codes and security standards.

Effective and properly regulated competition will offer the best deal for conWhat’s in it for con- sumers. The Third energy package has introduced new deadlines so that consumers?
sumers can switch supplier within three weeks.
The rules on unbundling aim at preventing companies which are involved
Why do we need both in transmission of energy and in production and/or supply of energy
unbundling
of from using their privileged position as operators of a transmission network to
transmission
net- prevent or obstruct access of their competitors to this network. Unbundling
works?
requires the effective separation of activities of energy transmission from
production and supply interests.
Yes. The third energy package provides for three basic models for unbunAre there different dling: Ownership Unbundling (OU), the Independent System Operator (ISO)
unbundling models? and the Independent Transmission Operator (ITO). When implementing the
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QUESTION

ANSWER
unbundling rules of the third energy package EU Member States have to decide whether to implement exclusively the Ownership Unbundling model, or
leave to the TSO a choice between the different models.

Ownership Unbun- If an EU Member State decides to impose full ownership unbundling, all
integrated energy companies would have to sell off their electricity grids. In
dling
this case, no supply and production company would be allowed to hold a
majority share in a transmission system operator, nor exercise voting rights
or appoint board members. Supply and production company are free to
decide to whom and to what price they sell their networks.

Independent
tem Operator
Independent
Transmission
tem Operator

A number of large integrated companies in the EU have already proceeded in
this way. For instance in electricity both E.ON and Vattenfall Europe divested
their high voltage grid in Germany, while Endesa divested its transmission
assets in Spain.
Under this model, the supply company can still own the physical network, but
Sys- it has to leave the entire operation, maintenance and investment to an independent company.

Sys-

Are exemptions of
the regulated regime possible for
transmission
systems?

Why was the new
agency ACER created?

What
do?

does

ACER

Under this model, the supply company can own and operate the network.
The management of the network must be done by a subsidiary of the parent
company, which can make all financial, technical and other decisions independently from the parent company. A supervisory body is in charge of preserving the financial interest of the mother company without being involved
in the day-to-day business.
Yes. This is possible for new electricity infrastructure. Under the conditions
listed in the Third energy package, the competent national authority may
grant an exemption (full or partial) from certain obligations, including from
the obligation of Third party access, regulated tariffs and unbundling, if the
level of risk attached to the investment is such that the investment would not
take place unless an exemption was granted. The conditions for obtaining an
exemption include that the infrastructure must enhance competition and that
the exemption itself must not be detrimental to competition.
Over the years of working towards creating a well-functioning EU internal
market it has become clear that national energy regulators alone and the
existing advisory group – the European Regulator Group for Electricity and
Gas (ERGEG) – are insufficient to cope with the tasks of regulation at the EU
level. Thus it was decided to create an independent body with special expertise on technical issues. This new body ACER is independent from the EU
Commission, national governments and energy companies.
•
Drafting framework guidelines for the operation of cross-border electricity networks. Based on these guidelines the operators of pipelines and
electricity networks will establish concrete rules;
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QUESTION

ANSWER
•

checking that these rules are consistent with these framework guidelines;

•

reviewing the implementation of the EU-wide ten-year network development plans as well as national network development plans;

•

Deciding cross-border issues, if national regulators cannot agree or ask
ACER to intervene. This includes the method by which operators can sell
the very lucrative capacities during peak hours, when demand is high;

•

Monitoring the functioning of the internal market, including retail prices,
available network access for electricity produced from renewable and
respect of consumer rights. Each year the agency will publish a report on
its findings and it may suggest to the Commission and the European Parliament measures that help remove barriers to the completion of the internal market.

In case national regulators cannot reach an agreement on how to regulate
When can ACER cross-border energy infrastructure ACER will decide on:
take legally binding •
allocating the scarce capacity of electricity cables among interested
ecisions?
market participants ("capacity allocation")
sharing the profits from selling the capacity and charges on cable and
pipeline users
•

ACER may "exempt" new cross border electricity cables from some of the
rules of the internal energy market. The idea of such exemptions is to increase the profitability of a new interconnector in order to overcome certain
risks which fend off its investors. But this is subject to the approval by the
European Commission which must approve any type of exemption from the
internal market rules, also including exemptions granted by national regulators.
Source: EU Commission, Memo/11/125, Brussels, 2 March 2011 „Questions and Answers on the third legislative package for an internal EU gas and electricity market“ http://europa.eu/rapid/press-release_MEMO-11125_de.htm?locale=en

Table 1: Questions and Answers on the third legislative package for an internal EU electricity market

2.3

Integration of national markets – the EU Internal Energy Market

The liberalisation of European energy markets promised many benefits to Europe's citizens and industry: more choice, increased competition pushing prices down, better service and improved security of supply.
The following main steps can be distinguished in the process of the formation of the EU IEM in electricity:
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1. 2nd energy Package - Adoption of Regulation 1228/2003 on cross-border trade (2003) and EC
Directive 2003/54 (part of the ‘2nd Energy Package’ (2003)
2. The Regional Initiatives, launched by the ERGEG (2006)
3. The 3rd Energy Package (including the EC Directive 2009/72/EC concerning common rules for
the internal market in electricity and Regulation (EC) No 714/2009 on conditions for access
to the network for cross-border exchanges in electricity
4. The development and implementation of the ‘Target Model’
These steps are briefly described below.

2.3.1 Regulation 1228/2003 and Directive 2003/54

While the 1st Electricity directive (92/1996) focused on liberalisation of national electricity markets
(with emphasis to wholesale markets), the Electricity Directive adopted in June 2003 (EC 2003/54)
set important rules for the EU Internal Electricity Market (IEM). The opening of a previously closed
sector to the EU single market was planned to be achieved through:
• effective ownership unbundling of power generation and supply assets,
• free choice of supplier and
• enhanced market monitoring and transparency.
In addition, with an aim to intensify trade in electricity, Regulation (EC) 1228/03 was enacted in July
2003. The act regulates the access to the network for cross-border exchanges and spells out the principles of cross-border congestion management:
•

•

•

•
•

Transmission system operators must be compensated for costs incurred as a result of hosting
cross-border flows of electricity on their networks. This is prerequisite for an open, competitive market.
Non-discriminatory and transparent tariffs for access to networks must be set to reflect
payments and receipts resulting from compensation between transmission system operators. This is a precondition for effective competition in the internal market.
In cases of network congestion, the allocation of cross-border capacities shall be addressed
with non-discriminatory, market based solutions to give efficient signals to market participants and transmission system operators.
Different safety, operational and planning standards used by national transmission system
operators should be harmonized in order to avoid distortion of competition.
Publication of relevant data for the market participants to eliminate asymmetries in information.

As part of the enforcement, the national governments had the duty to lay down the rules on penalties applicable to infringements of the regulation. The penalties had to be effective, proportionate
and dissuasive.
Pursuant to the Regulation 1228/2003, congestion management should be based on the following
principles:
•
•
•
•

economic efficiency and promotion of competition
maximizing of the amount of capacity available and the use made of it
transparency to network users on a non-discriminatory basis
secure network operation
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•

largely revenue neutral mechanisms from the point of view of TSOs.

The Regulation (EC) 1228/03 identified explicit and implicit auctions as an appropriate market orientated measure to allocate available cross-border capacities on interconnectors for cross-border trading.

2.3.2

Regional Initiatives within the EU

The European Commission set out a statement of the vision and process for the creation of a Single
Electricity Market in its March 2004 Strategy Paper Medium term vision for the internal electricity
market. This anticipated the integrated single market being reached via the interim step of the establishment and further development of a number of regional markets. Market arrangements within
regions are likely to be relatively strongly harmonized, and reflective of strong underlying physical,
institutional, and political links. The Nordic region was supposed to be a good example of an existing
regional electricity market, although there remained scope for further integration.
Regions or markets would in due course become more closely integrated and so approach the single
market paradigm.
Experience by that time had shown that it is not necessary for the establishment of the single electricity market that full harmonisation of national and regional arrangements must occur. However
some degree of co-ordination and harmonisation in material areas is likely to be required to ensure
that national and regional markets do not create any impediments to effective operation of the
overall market. For example, some co-ordination of market rules, clear rules for operation within a
market and transparency within and between markets will be required to ensure that market participants act upon their commercial incentives to trade.
2.3.2.1

The 1st generation of EU regional initiatives: the 7 “mini-fora” 17

For the management of congestion on electricity interconnectors between Member States, the regional approach has been the subject of direct action following the 11th Florence Forum of September 2004. The Forum called for the establishment of 7 “mini-fora”. Each mini-forum is a grouping of
relevant stakeholders from a number of neighbouring Member States. Each is to provide a plan and
detailed timetable for the introduction of at least day ahead co-ordinated market based mechanisms
for congestion management between territories. The ‘Central Western’ mini-forum, for
Example, comprised Belgium, France, Germany, Luxembourg, and the Netherlands. A central idea
was that these smaller Regions would be able to introduce feasible and pragmatic congestion management methods that take account of local conditions and markets more easily than methods that
attempt to cover the whole EU. Each mini-forum was expected to report back progress on its regional initiative on a yearly basis.

17
CEER, 2005:
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/CROSSSECTORAL/Creation%20
of%20REMs/CD/E05-PC-04-01_ERGEG_CREATION_OF_REM_DISCUSSIONPAPER_PUBLI.PDF
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2.3.2.2

Independent initiatives within EU

The regional approach to market integration was also reflected in a number of separate initiatives
taken forward by individual member states working in cooperation with others:
•

•
•

-The Nordic market was a particularly good example of a regional electricity market, where
three Member States and Norway adopted a large degree of harmonization methods designed to allow seamless and efficient trade of electricity across the four countries.
-The Spanish and Portuguese governments have committed themselves to creating a single
Iberian market for electricity.
-The ‘all-island’ electricity market of Ireland: government and regulatory authorities have
adopted plans to create an all-island electricity market across the Republic of Ireland and
Northern Ireland. A single electricity market across Great Britain came into effect on 1 April
2005 from which point the two separate markets became fully integrated.

Steps were also being taken towards establishing a South East European Energy Market (which would
include both EU and non EU states). Finally, in relation to Austria and some parts of France and Germany a common wholesale price area developed as a result of a high degree of interconnection capacity.
2.3.2.3

The ERGEG Regional Initiatives

CEER considered that the existence of a regional market will be signalled where the following conditions exist:
(i) sufficient transmission capacity exists between the markets within the region and is made available to market participants (such capacity may be made available through the use of implicit or explicit auctions)
(ii) there are no distortions within the local markets which significantly affect the functioning of the
regional market
(iii) an appropriate legal and regulatory framework is in place which allows for action across a regional market
(iv) national institutions within the regional market co-ordinate and co-operate closely with each
other within an appropriate legal framework. In particular:
•
•

TSOs working together in order to ensure that interconnector capacity is optimised and allocated efficiently
Regulators working together and freely exchanging information so that proper monitoring
and regulation both of national and regional markets can happen.

In a CEER document 18, the following were considered as obstacles to trade within the envisaged EU
Internal Electricity Market:

18

http://www.ceer.eu/portal/page/portal/EER_HOME/EER_CONSULT/CLOSED%20PUBLIC%20CONSULTATIONS/CROSSSECTORAL/Creation%
20of%20REMs/CD/E05-PC-04-01_ERGEG_CREATION_OF_REM_DISCUSSIONPAPER_PUBLI.PDF
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Network operations
― The role of the TSO
― Network capacity and investment
― Network access
― Transmission charging
― Live network operation
― Emergency planning and black start
― Network maintenance
― Co-operation between TSOs
― Information provision by TSOs
wholesale market arrangements
― Market types
― Key market characteristics
― Assessment of possible obstacles to effective trade between markets
In June 2006, ERGEG concluded 19 that a pragmatic way to achieve this aim would be via the interim
step of integrating national markets into regions, in a manner which will allow the subsequent step
of full market integration. The idea was that groupings of neighbouring countries with an interest in
fostering trade would form a ‘regional initiative’. Thus it was possible to initiate a process to make
concrete progress in integrating national markets and so facilitate further the creation of regional
markets. Aim for each regional market was to identify specific problems of impediments to trade or
distortions to trade, and introduce practical improvements that would contribute to removing such
impediments. Such ‘regional initiatives’ should enable local stakeholders to identify, and plans solutions for, the priority areas for action needed to deliver integrated markets. Hence each regional
initiative had as objectives to:
•

•

•

Identify and publish, based on the priority areas discussed in this conclusions paper and
through open consultation with market participants, the priority areas to be addressed in the
region.
Establish and publish a timetable for the technical work required to address these areas, including allocating responsibility for the tasks to the stakeholders most able to accomplish the
relevant work.
Take forward and oversee that this work is done to timetable. Monitor and report progress.
Note any reasons for any delay.

The composition of the ERGEG regional initiatives was as follows:
•

Baltic States : Estonia, Latvia, Lithuania

19
http://www.ceer.eu/portal/page/portal/EER_HOME/EER_PUBLICATIONS/CEER_PAPERS/Electricity/2006/ERGEG_REMCREATIONCONCLUSIONS_2006-02-08_0-1.pdf
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•
•
•
•
•
•
•

Central Eastern Europe : Austria, Czech Republic, Germany, Hungary, Poland,
Slovakia, Slovenia
Central Southern Europe : Austria, France, Germany, Greece, Italy, Slovenia (and Switzerland)
Central Western Europe : Belgium, France, Germany, Luxembourg, Netherlands
Northern Europe : Denmark, Finland, Germany, Norway, Poland, Sweden
South Western Europe : France, Portugal, Spain
UK and Ireland : France, Republic of Ireland, UK

The regional initiatives involved all stakeholders and consulted on proposals for market integration.
Each regional initiative would identify its own priority issues needed to best foster market integration, taking into account therefore local details and requirements. Each tried to establish a process
for delivering solutions, and so this involved collaboration with and action by, among others, regulators, government, and TSOs.
For the purpose of creating finally a single electricity market it was of utmost importance that each
regional initiative considers the need for compatibility of the established processes with those in
connected regions, -especially given the (intentional) participation of several countries in more than
one regions-, although progress in one region should not be contingent on progress in another.
It was also be important for the overall process to progress compliance with the relevant EU legislation. Full compliance with the EU legislation, in particular the Electricity Directive 2003/54/EC, Regulation (EC) 1228/2003 and the associated congestion management guidelines and other legal instruments of relevance for the European electricity market, had to be ensured in all the activities and
deliverables of the regional initiatives, including the mini fora. Furthermore, the results of the related
activities at the European level, (e.g. DG-TREN’s reports and Electricity Sector Inquiry by DG Competition) had to be taken into account. Ensuring this compliance was the duty of the national regulators
and was reported regularly on an annual basis to ERGEG.
Governance of Regional Initiatives
Each regional initiative would tailor an organisational framework to its own needs. However the
framework should achieve results in accordance with the objectives above, and monitor and report
on progress. Some regional initiatives had regulators working closely with member states to identify
and publish priority areas for action and action plans for solutions. Regulators and other institutions
in countries that are part of more than one region might combine and/or target resources as necessary.
At the core of the framework, ERGEG established Regional Co-ordination Committees (RCCs) which
comprised the regulators for each region. Each of the ERGEG’s RCCs had responsibility and authority
for driving forward the work in their region. An RCC’s role included acting as overall co-ordinator of
the tasks facing the Region and providing leadership, strategy and decisions. Each RCC also consulted
stakeholders. The RCC’s duties could therefore include the establishment and lead of the regional
projects and activities such as mini fora, defining the way of work, involving stakeholders and setting
up priorities, milestones and deliverables in line with the general EU/ERGEG objectives, in suitable
collaboration with Member States and the Commission. Each RCC should also ensure compliance
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with the relevant EU legislation. Each RCC would also be responsible for reporting on the progress of
their regional initiative through ERGEG to the Florence Forum.
The following figure depicts the envisaged organizational framework:

Source: The Creation of Regional Electricity Markets - An ERGEG Conclusions Paper, February 2006

Figure 8: Regional Initiatives- Elements of an organisational framework
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Source: Nina Grall-Elder, 2010

Figure 9: The final 7+1 regions in which “Regional Initiatives” were established

2.3.3 The 3rd Energy Package (2009)

It is generally accepted that the way in which national markets in the EU were liberalised and integrated was not in the absence of difficulties. The original voluntary character of initiatives for the
integration of the EU electricity market achieved progressive but limited national market convergence within a region and created divergences between regions. This made it difficult to take full
advantage of liberalisation. Differences in gate closure times, cross-border trading and congestion
management methods were not thoroughly addressed or coordinated and, eventually, more topdown regulatory intervention at European level was required.
The introduction of the 3rd Energy Package which came into force in March 2011, created a new
context for the achievement of the single European energy market notably through the provision of
binding framework Guidelines and Network Codes. These set the legal framework for cross-border
transmission management and market integration in an effort to accelerate the progress towards a
single European energy market. In addition, the establishment of new European institutions (i.e.
ACER and ENTSOs) would complement a binding cross-border regulatory framework.
These measures were expected to transform the context within which the ERGEG Regional Initiatives
used to operate from an essentially voluntary one, to one with binding and enforceable rules.

2.3.4 The Target Model for the EU electricity market

The above activities, initiatives and legislative framework resulted to the adoption of a ‘target model’
for the electricity sector in the EU.
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The European Electricity Regulatory Forum (Florence Forum) decided in November 2008 to establish
a Project Coordination Group of experts drawn from the European Commission, regulators, and relevant stakeholders, to develop an EU-wide Target Model (TM) and a roadmap for the integration of
electricity markets across regions. The tasks were to develop a practical and achievable model for the
harmonization of co-ordinated EU-wide transmission capacity allocation, to manage congestions and
to propose a roadmap with concrete measures for the integration of forward, day-ahead, intraday
and balancing markets – including governance issues.
The main areas of work to achieve the TM were (see Figure 10):
i.
ii.

A flow-based transmission capacity allocation method in highly meshed networks
A single European platform for the allocation and nomination of long-term transmission
rights on interconnectors between countries (or ‘bidding areas’)
iii.
A single European price market coupling (for the Day-Ahead market)
iv.
Implementation of continuous implicit cross-border trading (for the Intraday markets)
v.
Pilot projects for the implementation of balancing markets
The importance of the measures outlined in the TM was underlined by the EU Heads of State meeting at the European Council on 4 February 2011. It agreed to achieve the IEM with all necessary regulatory measures by 2014, and made this a top priority for the European Commission (Figure 11 for
the roadmap).

Source: EWEA, 2012

Figure 10: The EU Target model
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Source: EWEA, 2012

Figure 11: The roadmap for the integration of electricity markets across regions

European market coupling for the Day-Ahead 20
The target model for the day-ahead timeframe is a European Price Coupling (EPC) model which will
simultaneously determine volumes and prices for all price zones in Europe. This solution requires
TSOs and PXs to develop common arrangements for each stage of the process, including pre-coupling
aspects (such as how much transmission capacity to make available to the market), the coupling solution (the development and implementation of the algorithm) and post-coupling aspects (such as the
financial settlement between PXs and between PXs and TSOs). The implementation of a single European price market coupling model follows a step-wise approach which went live first in the NorthWest Europe (NWE) region on 4 February 2014, quickly followed by its extension to the Iberian Peninsula on 13 May 2014. With this extension, the project has been renamed Multi-Regional Coupling
(MRC). Other markets should join as soon as ready.
The implementation of day-ahead market coupling made a tremendous step forward on the 24th of
February 2015 when the Italian Northern Borders join the MRC. Before this achievement, within the
Central East region, the 4 Market Coupling Project which aims at coupling the Czech, Slovak, Hungarian and Romanian with the MRC solution successfully went live on the 19th of November 2014. This
milestone is an intermediate step until the North West Europe – Central East Europe Flow-Based
20
ACER report on ERIs, May 2015
http://www.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/2nd%20ERI%20Progress%20Report.pdf
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Market Coupling project goes live. This area is not coupled with the MRC one due to a difference in
the gate closure time.
As of drafting of the present report, the status of implementation of the Day-Ahead markets was as
depicted in the figure below.

Source: ACER, 2015

Figure 12: The status of implementation of Day-Ahead markets in the EU

The European target model for electricity
The European target model 21 describes a common, integrated marked framework for the EU single
market in electricity. The model proposes a market design for each time frame, i.e. forward markets, day ahead and intraday markets, cf. Figure 13 (ENTSO-E, 2012) 22. Guidelines for balancing
(ACER, 2012) 23 and a coordinated approach to cross-border interconnector capacity calculation
(CACM) are integral parts of the implementation of the target model.
According to the target model the markets will be integrated across country and system borders in
all time frames.

21

European Commission, ‘Capacity Mechanisms in Individual Markets within the Internal energy Market’, June 2013

22

Draft CACM network code – supporting document (better reference?)

23

Framework Guidelines on Electricity Balancing
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Source: ENTSO-E (2012)

Figure 13: The EU Target Model

Forward Market
In the forward market the market participants can enter into long term contracts for electricity
trade. The main benefit of forward markets is to give market participants the opportunity to hedge
uncertainties related to forward price risks. Within the target model, financial forwards mainly
provide hedging related to prices in the DAM, with reference to the DAM price in a specified market area. Forward contracts may be traded between market players on derivatives exchanges or
bilaterally.
Liquid forward markets referred to different market areas provide hedging opportunities for crossborder trades as well. Hence, the target model implies the provision of opportunities to manage
forward cross-border price risks. The target model prescribes that physical transmission rights
(PTRs) with use-it or sell-it clauses or financial transmission rights (FTRs) on cross-border interconnections are to be auctioned by TSOs if a relevant liquid forward derivatives market does not exists.
Day-ahead Market (DAM)
In the DAM supply (generation) and demand (customer serving entities and/or large consumers)
provide bids and offers for every hour of the next day. The market solution for each hour is calculated so that marginal costs equal the marginal willingness to pay, subject to available transmission
capacity (ATC) between market areas. Market areas may be defined by national borders, borders
between control areas (area controlled by one transmission system operator, TSO) or according to
grid bottlenecks within a country or control area. According to the target model, trade between
market areas in the DAM are to be determined by implicit market coupling. Implicit market coupling implies that all order books from the power exchanges (all bid and offers) are aggregated and
optimized in one algorithm that calculates prices and flows, subject to the available transmission
capacity between market areas. Price differences occur subject to bottlenecks between market
areas (congestion on interconnections).
In current implicit market coupling arrangements TSOs calculate ATC values ex ante based on ex-
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pected flows. In the future Flow Based Market Coupling (FBMC) is expected to be implemented,
implying that ATC values will be calculated as part of the market algorithm itself, i.e. simultaneously and not ex ante.
As the DAM solution is calculated several hours ahead of real-time generation and consumption,
the DAM solution can be understood as a (short term) plan for generation and consumption during the next day. (Trading in the DAM is voluntary. Market players may also trade according to
physical contracts agreed in the OTC market. All planned physical trades must however be submitted to the TSO – after clearing in the DAM – and the balance responsible parties are responsible
for compliance with the plan.)
Intraday Market (IDM)
Balance responsible market participants are obliged to adhere to the plan determined in the DAM,
or else pay a penalty (as a minimum equal to the cost of handling the imbalance). The bids and
offers in the DAM are based on expectations of supply and demand for the next day (12-36 hours
ahead). After gate closure (the deadline for submission of bids and offers) in the DAM circumstances may change in ways that leads to deviations from the plan. Wind power generation may
deviate from forecasts, plants and lines may trip and consumption may deviate from expectations.
The IDM offers market participants the opportunity to adjust the plan set in the DAM. In the IDM
market participants can trade continuously up to one hour before real-time in order to reduce
imbalances. Thus the outcome of IDM trading is a revision of the plan from the DAM. IDM trades
may be cross-border as well. Transmission congestions are taken into account by updating ATC
values according to each trade so that IDM transactions cannot be struck across congested lines
unless they flow in the opposite direction of already planned flows.
Balancing Market
In real-time there will be deviations from the plan reached through trade in DAM and IDM. Plants
may still trip on short notice and demand may deviate. Moreover generation and consumption is
not constant through the hour. Deviations and variations in real-time must be handled by the TSO.
The TSO maintains the balance by purchasing system services from the market players. Market
players bid reserves for balancing purposes (up and down regulation) as tertiary reserves, secondary reserves or primary reserves depending on the defined speed and duration of the flexibility
they provide. Balancing resources can also be shared cross-border and across regions as long as
connections are not congested. Sharing of balancing resources requires cooperation between TSOs
and is facilitated by harmonized definitions of balancing products in the target model. Due to system configurations and limited grid capacities, it is however important to have balancing and reserve resources available at different locations in the system.
Implications of the target model
By integrating control areas and national and regional markets across Europe in a common market
coupling arrangement, including the “pooling” of balancing resources, cost efficient utilization of
common resources is facilitated in the short term, and more efficient investment signals are provided for long term investments in generation and transmission capacity. Long term price expectations will affect investments and behaviour affecting long term demand for electricity as well.
Implementation of the IEM in terms of the target model is set to provide efficiency gains across
the European electricity market. It is generally recognized that the success of the IEM, including
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the ability to accommodate increased shares of new renewable generation and activate demand
side participation, rests on the improved functioning of short term markets.
Efficient short term price formation is crucial for investment decisions and risk management in
futures markets. The target model improves price signals and the utilization of generation and
transmission capacities, and as such, security of supply (and capacity adequacy) in the short and
long term in the following ways:
1

The forward market implies that long term hedging may be done independently of physical
transmission rights and the short term utilization of interconnector capacity. Price conversion
and increased cross-border competition (liquidity) creates larger markets an possibilities for a
limited number of more liquid forward products, improving the opportunities for risk management and ultimately limiting investment risks.

2

Implicit market coupling in DAM and improved capacity calculation (via implementation of
coordinated CACM and/or FBMC) improves the short term utilization of interconnector capacity and is likely to improve locational price signals.

3

Cross-border IDM and Balancing trade improves the utilization of interconnector capacity
further, it reduces the cost of imbalances for market participants and system operators, and it
improves the payment for flexibility in the system.

The target model design is based on a so-called energy-only market approach (see next section), i.e.
explicit payment for long term capacity availability is so far not included in the target model.
Generators (and consumers) may however also receive revenues from services such as supply of
ancillary services and balancing in real time. Hence, although the target model is basically an energyonly market design, important elements of capacity payments exist.

2.4

The EU Legal and Regulatory Context in relation to TPA

2.4.1 Background

The liberalisation of the electricity markets in the European Union has opened possibilities for electricity companies to become active in Member States other than their national markets. This trend is
increasingly leading to a new pattern of electricity trade across national borders. As a result, some
interconnectors among networks in different Member States have become congested. Interconnectors are the electricity lines linking different networks, typically the networks of different Member
States. In the past, these interconnecting lines were mainly used for reasons of security of supply,
and were not intended for massive commercial electricity export or import. Therefore, current interconnector capacity is deemed insufficient in supporting the process of developing a true liquid single
Internal Electricity Market (IEM). The EC has called for a target for 10% interconnection (compared to
the domestic installed capacity) in each Member State by 2020 with a view to increase the target to
15% by 2030.

2.4.2 The EU Acquis Communautaire on Electricity
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The European Council initiated the liberalisation of the electricity and gas market with the implementation of Directives 96/92/EG and 98/30/EG (the so called 1st Energy Package). These were followed
by the newer Directives 2003/54/EC and 2003/55/EC as part of the 2nd Energy Package and finally by
Directives 2009/72/EC and 2009/73/EC as part of the 3rd Energy Package. The aim of the liberalisation of the energy markets is to offer end-users a choice between suppliers so that they can profit
from lower prices for energy and a better quality of services. In addition, these Directives guide the
creation of the internal markets for electricity and gas by setting up a framework for harmonisation.
A keystone of the reform process was the so-called Third Party Access (TPA) scheme. Directive
96/92/EC devoted articles 16, 17 and 18 to the organisation of access to the transmission system /
electricity T&D networks, which was then depended on the wholesale market model and allowed for
both a negotiated and regulated procedure. Article 20 of the repealing Directive 2003/54/EC practically defines TPA and relates the procedure only with the one referring to the regulated type. Last
but not least, the so-called “3rd Package”, Directive 72/2009/EC Article 5 (for electricity) and Directive 73/2009/EC Article 8 (for gas), provide for:
“The regulatory authorities where Member States have so provided or Member
States shall ensure that technical safety criteria are defined and that technical
rules establishing the minimum technical design and operational requirements
for the connection to the system of generating installations, distribution systems,
directly connected consumers’ equipment, interconnector circuits and direct lines
are developed and made public.”
The provision practically abolishes any other option than the regulated type of Third Party Access (rTPA) whereas it introduces the “minimum technical design and operational requirements” as the
compliance interface between the network operator (TSO or DSO) and the third party wishing to be
granted access to the relevant network.

2.4.3 Third Party Access (TPA)

1. The European Commission issued the Directive 2009/72/EC to liberalize further the electricity
market and create an internal market the European Union. Liberalization requires, inter alia, energy
infrastructure to be re-positioned in order to create more scope for market forces and facilitate new
entrants into the energy market - it is essential that parties wishing to supply energy can use the
existing networks. Directive 2009/72/EC has promoted ownership unbundling and the concepts of
‘independent system operator’ (ISO) and ‘independent transmission operator’ (ITO). Vertical integration in the network energy industries of Member States is prohibited, and the importance of financial, legal and human resource autonomy for NRA (National Regulatory Authorities) is underlined.
2. With respect to Third-Party Access (TPA), the Directive 2009/72/EC retains regulated TPA “based
on published tariffs, applicable to all eligible customers and applied objectively and without discrimination between system users”. Also, Directive 2009/72/EC entails close cooperation of NRAs with the
EU Agency for Cooperation of Energy Regulators (ACER) and the ‘Council of European Energy Regulators’ (CEER). With the Directive, the EU endeavours to reduce vertical integration, improve crossborder trade, strengthen regulatory enforcement and increase co-operation between Transmission
System Operators (TSOs) in Member States.
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3. Under the Directive 24, each member state must introduce a system guaranteeing access by third
parties to electricity transmission and distribution networks, a process known as third-party access.
The member states are required to regulate such access.
4. Thus, in the EU framework, Third Party Access (TPA) right is a fundamental tool for opening the European
energy market to competition and creating an open and non-discriminatory energy infrastructure. A TPA right
is granted in gas and electricity production industry, in order for the market players to be able to use the network systems that they do not own for the transportation, delivery and trade of their product. According to
Commission, such rights are essential because when network owners or operators maintain strong relations
with energy producers and suppliers (subsidiary companies or not), they usually avoid to grant access to third
parties, especially in areas where they will be in competition with the Transmission System Operator (TSO)
itself or an affiliated company. Furthermore, without such right energy producers cannot reach the final (eligi25
ble) customer and cannot trade, as there is no alternative to an energy network .

4. The principles governing third-party access are rooted in EU competition law and more particularly
in the essential facilities doctrine. This doctrine states that a company which has a dominant position
with regard to the performance of an essential service that it uses itself (through a facility or infrastructure, without which competitors are not able to provide the service to their customers) and
which refuses other companies access to that facility without good reason, or allows access under
less favourable conditions, is abusing its dominant economic position.
5. The electricity networks are essential facilities. However, application of the doctrine is not sufficient to guarantee third-party access. Electricity distribution regularly faces shortages in capacity,
which under normal circumstances would justify a refusal of access. In addition, third-party access
must be restricted for companies to make a reasonable return on their investments in energy infrastructure. Therefore, detailed sector-specific Regulation (714/2009) have been developed at national
and EU levels for third-party access in the electricity sector, with the aim of guaranteeing objective,

24

The EU Electricity Directive includes the following provisions with regard to regulated network access:

•

Member states shall ensure a system of third-party access to the transmission and distribution networks is implemented;

•

The system is based on published tariffs which are applied objectively and without discrimination;

•

The tariffs and/or the methodologies underlying their calculation shall be approved by a regulatory authority prior to their entry
into force;

•

The tariffs or their methodologies shall be published prior to their entry into force;

•

The regulatory authority shall be wholly independent from the interests of the electricity and gas sectors; and

•

A network operator may refuse access only where it lacks the necessary capacity.

A regulatory authority can require transmission and distribution system operators, where necessary, to modify their terms and conditions,
tariffs, rules, mechanisms and methodologies to ensure that they are proportionate and applied in a non-discriminatory manner. In addition
to ex ante tariff supervision, the regulatory authority also has an ex post function - any party with a complaint against a network operator
regarding, among other things, tariffs, terms and conditions, or methodologies may refer the complaint to the regulatory authority which,
acting as a dispute settlement authority, will issue a decision within two months of receiving the complaint. In requiring the establishment
of an independent regulatory authority which approves the tariffs or methodologies before they enter into force and can also intervene in
these respects, the EU Electricity Directive goes much further than the previous directive, to the benefit of third-party access regulation.
25
electricity and gas networks are assumed to be natural monopolies since it is not economically justifiable to have more than one network
serving a specific geographical area
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transparent and non-discriminatory access to the energy infrastructure. Where sector-specific regulation falls short of offering the necessary legal protection for third-party access, EU competition law
(in particular on abuse of a dominant position) can act as a safety net.
6. Cross-border connections-As mentioned above, a specific Regulation (714/2009) has been issued
supplementary to the provisions of the EU Electricity Directive, on third-party access conditions for
cross-border exchanges in electricity. The Regulation aims at promoting new cross-border connections (interconnectors) for electricity and expand the capacity of existing interconnectors. Annexed
to the Regulation are guidelines for managing and allocating the capacity of interconnectors, including selling capacity by auction.
7. The Regulation also allows for the exemption of interconnectors from the third-party access obligation. Conditions for an exemption include the following:
•

The investment enhances competition in electricity supply;

•

The investment's level of risk is such that it would not take place unless an exemption is
granted; (exemption from TPA might, for instance, allow for long term contracts for use of
the capacity of the interconnector, thus ensuring future positive cash-flows for the project);

•

The interconnector is owned by a natural or legal person which is separate, at least in terms
of its legal form, from the system operators in whose systems the inter-connector will be
built; and

•

Charges are levied on users of that interconnector.

2.4.4 The relationship between the notions of TPA and unbundling and their impact on
cross border trading

Third Party Access (TPA) right is defined as the legally enforceable right of economically independent
undertakings to access and use, in certain circumstances, various energy network facilities owned by
other companies. This TPA right is established by First, Second and Third Internal Energy Package
(Directives 96/92/EC, 2003/54/EC and 2009/72/EC) respectively.
As explained in 4.3.4. above, without TPA the competition in downstream and overall energy markets
cannot work effectively. Moreover, the infrastructure related to TPA (energy networks) is not duplicable and is usually perceived –with few exemptions- as a natural monopoly of companies that had
official monopoly rights on energy market during the pre-liberalization era, due to huge economic
(low growth rates of gas and electricity volumes do not offer an incentive to uptake the enormous
cost of a new network), environmental and social costs that may derive from an effort of establishment of parallel networks. According to article 2 of Directive 2009/72/EC and 2 of Directive
2009/73/EC, TPA rights are not autonomous, as they are reserved only for ‘eligible customers’, so the
concept of ‘eligibility’ and of the underlying energy supply contract limits and defines TPA rights.
TPA is distinguished between negotiated and regulated access. First Internal Energy Package introduced them as equal alternatives, however Second and Third Packages imposed regulated access
granted by unbundled operators as the minimum TPA requirement – without forbidding of course a
possible negotiated access -, due to the fact that competition was not developing fast in energy markets.
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It is also noted that EU seems to favor ownership unbundling as a means to succeed effective TPA
and open and non-discriminatory access to energy network infrastructure. According to Directive
2009/72/EC: ‘Only the removal of the incentive for vertically integrated undertakings to discriminate
against competitors as regards network access and investment can ensure effective unbundling.
Ownership unbundling, which implies the appointment of the network owner as the system operator
and its independence from any supply and production interests, is clearly an effective and stable way
to solve the inherent conflict of interests and to ensure security of supply”.
Therefore, the issue of ownership unbundling is strongly related to third party access according to
the following rationale. In order to have a strong and competitive energy market, barriers of entrance to the market should be reduced, so that new competitors could enter and liberalize the
downstream market. As access to the network is an essential prerequisite for this entrance and as
the network constitutes a natural monopoly –in most cases-, access to the network should open for
new entrants –under some conditions-. In order that effective access is granted to third parties, incentives to refuse access should be reduced. The strongest incentive to refuse is the usual relation
between a network operator and an affiliated competitor in downstream market. Therefore, if this
relation ceases to exist or becomes weaker, third party access will become more effective and competition in downstream markets will be strengthened for the benefit of consumers. According to this
argumentation, energy sector regulation in EU provides for both unbundling and TPA.
The European legislation on the liberalization of the electricity market provides that the Transmission
System Operator (TSO) determines the use of interconnectors on the basis of objective, transparent,
and non-discriminatory criteria. Indeed, the non-discrimination principle is of paramount importance
for the creation of an internal electricity market.
Given the market structure, with many vertically integrated companies, TSOs, were initially part of
the national incumbent companies, the big electricity generators.
Indeed the Directive 2009/72/EC provides three options for the member states: The Independent
System Operator (ISO) Model: (a) The appointment of an independent system operator whereas the
vertically integrated company retains the ownership of the network on the condition that it is actually managed by a completely independent company or body. (b) ISO should be certified and subject to
continuous supervision. Since the ISO model is a strongly regulated alternative, its popularity is rather low in the Member States and even lower in the undertakings. The Independent Transmission
Operator (ITO): (a) TSO, as a separate company (ITO), has to own the necessary assets (network and
any other assets necessary for the activity of transmission) and must be equipped with sufficient
human, technical, physical and financial resources in order to ensure independent decision making
and carry out the activity of electricity transmission. The company remains a part of the group of the
mother company. (b) Basic characteristics of the ITO are the confidentiality of information flows as
well as the required independent management and staff. Ownership Unbundling (OU): Full independence of the Operator and the owner of the assets from the generation supply
As Transmission system operator is mainly responsible, among others, for: Ensuring the long-term
ability of the system to meet demands for electricity; ensuring adequate means to meet service obligations; contributing to security of supply; managing electricity flows on the system; providing to the
operator of any other system information related to the operation, development and interoperability
of the interconnected system; ensuring non-discrimination between system users, its role is crucial
as regards the promotion of co-operation with TSOs of different countries and the determination
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and update of the available capacities on the interconnections (based on an ATC or a flow-based
model). In this role, it is of great importance that it also defines a clear delegation of responsibility
concerning the allocation of capacity and respective adaptation of the available capacity and guarantees the firmness of all the nominated transactions.

2.4.5 Cross-Border Trading

Trade in electricity can help bring down energy prices, mitigate against power shocks, relieve shortages and provide incentives for market extension and integration.
Today, a rapid rise in the number of wholesale power markets is witnessed in developing regions.
Vertically integrated utilities that once held monopolies have been unbundled, creating renewed
potential for greater cooperation. Certain preconditions must be in place to realize this potential.
From a World Bank study 26 of six major regional power pools—in Africa, Europe and the Americas—it
is clear that openness to trade and a broader pre-commitment to free trade are critical. Five of the
six cases involved countries that already had free trade agreements in place, and trade in electricity
was promoted as part of the wider trade development agenda.
In the EU, Regulation 714/2007 aims at laying down rules for cross-border exchanges in electricity
with a view to improving competition and harmonization in the internal market for electricity. It lays
down the procedure and condition for the certification of Transmission System Operators; provides
for the creation of the European Network of Transmission System Operators (ENTSO) for electricity
and its tasks concerning the development of the pan-European network codes following the issuing
of Framework Guidelines by ACER.
The network codes for electricity, regulate who can use cross-border infrastructure and under what
conditions. While access to infrastructure must generally be granted to energy companies on a nondiscriminatory basis, in certain circumstances new infrastructure may be exempt from this rule. This
may be necessary to implement particularly risky investments which could not be made otherwise.
These exemptions are always linked to strict conditions from the European Commission.
2.4.5.1

A focus on Regulation 714/2009 provisions

Cross border trade has an effect on electricity prices. Cross border electricity flows make easier to
meet peak demand when there is not enough generation capacity or to balance supply and demand
when there is excess supply. Moreover, cross border electricity flows helps optimize the use of different kinds of utilities and to benefit from regional differences in a mix of primary sources of energy.
Cross border trading is constrained by availability of interconnector capacity.
Interconnectors have been considered in the EU on several occasions. The core legal documents addressing interconnection today are Regulation 714/2009 and the amended congestions management
guidelines (hereinafter the “guidelines”). It is noted that Regulation 714/2009, which repeals Regulation 1228/2003 basically (as it does not create any new substantive rules on congestion management
and capacity allocation), strengthens the duty on TSOs to co-operate at the regional level (article 12).
These legal documents set the framework within which national TSOs and Regulators how to manage
the allocation of cross border capacities in a context of a scarcity.

26

http://blogs.worldbank.org/trade/power-pools-how-cross-border-trade-electricity-can-help-meet-development-goals
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More specifically, the primary aim of Regulation 1228/2003 was to clarify the rules in three core areas: The cross border tarification and inter –TSO compensation scheme, transparency and methods of
cross border allocation. Regulation 714/2009 provides: (a) directly applicable rules and principles, (b)
set fair rules for cross border exchanges in electricity, (c) establish a compensation mechanism for
cross-border flows of electricity and (d) set harmonized principles on cross border transmission
charges and the allocation of available capacities of interconnections between national transmission
systems (Recital 10, Article1).
Fairness must be ensured by addressing network congestion problems with non-discriminatory market based solutions (article 16 para 1). The maximum capacity of the interconnections and or transmission networks affecting cross border trading must be made available to market participants (article 16 para 3). Congestion problems must “preferentially” be addressed by methods that do not involve a selection between contracts of individual market participants (“non-transaction based method” (article 16 para 1). Capacity must be allocated to market participants for an operational period in
an open, transparent, and non-discriminatory manner (article 16 para 4). On the other hand, transactions that relieve congestion must never be denied (article 16 para 5).
The compensation mechanism is based in a number of rules: (a) Transmission system operators shall
receive compensation for costs incurred as a result of hosting cross-border flows of electricity on
their networks (article 13 para 1). Any revenues resulting from the allocation of interconnection shall
be used for certain purposes (article 16para 6) and Commission decided on the payments payable.
Exemptions may be requested by interconnectors for a limited period of time (art 17), (b) The compensation must be paid by the national TSOs from which the which cross border flows originate and
the systems where those flows end (13 para 2). (c) The charges must not be distant related but the
level of tariffs applied to producers and or consumers should provide locational signals (article 14
para 1, 2 Recital 14, 15). For this reason there must not be any specific network charge on individual
transactions for declared transits or electricity (article 14 para 5). However, the level of tariffs should
take into account the amount of network losses and congestion including investment cost for infrastructure (14 para 2). (d) The compensation payment should be made on a regular basis with regard
to a given period of time in the part (13 para 3). (e) The Commission must adopt guidelines according
to the principle of subsidiarity. The Member States may adopt detailed provisions.
The Commission guidelines are annexed to Regulations 1228/2003 and 714/2009. For purposes of
market coupling, the most important provisions relate to congestion management methods. They
must be market based. Transmission capacity on an interconnector must be allocated by means of
explicit (capacity) or implicit (capacity and energy. The main characteristic of implicit auctions is that
transmission capacity and energy are coupled and traded simultaneously, ensuring that transmission
capacity is allocated according to energy trading requirements) auctions.
The main rule is that the highest value bids shall prevail. Capacity allocation may not discriminate
between market participants that wish to use their rights to make use of bilateral supply contracts or
to bid into power exchanges (Annex I of Regulation 714/2009 point 2.7.). In principle all potential
market participants should be allowed to participate in allocation process without restriction. However, participation of certain market participants may be limited due to competition concerns (Annex
I of Regulation 714/2009 point 2.10).
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2.4.5.2

Explicit and implicit capacity auction 27

Explicit auction is when the transmission capacity on an interconnector is auctioned to the market
separately and independently from the marketplaces where electrical energy is auctioned. Explicit
auction is considered as a simple method of handling the capacity on the international interconnections in Europe. The capacity is normally auctioned in portions through annual, monthly and daily
auctions. However, since the two commodities, transmission capacity and electrical energy are traded at two separate auctions, there is a lack of information about the prices of the other commodity.
This lack of information can result in an inefficient utilization of interconnectors, i.e. less social welfare, less price convergence and more frequent adverse flows.
With implicit auction, the day-ahead transmission capacity is used to integrate the spot markets in
the different bidding areas in order to maximize the overall social welfare in both (or more) markets.
The flow on an interconnector is found based on market data from the marketplace/s in the connected markets. Thus the auctioning of transmission capacity is included (implicitly) in the auctions of
electrical energy in the market. In implicit auctions, the transmission capacity between bidding areas
(price areas/control areas) is made available to the spot price calculation mechanism in addition to
bid/offers per area, thus the resulting prices per area reflect both the cost of energy in each internal
bidding area (price area) and the cost of congestion. Implicit auctions ensure that electrical energy
flows from the surplus areas (low price areas) towards the deficit areas (high price areas) thus also
leading to price convergence.
Implicit auction signifies the concept used for both ‘market coupling’ and ‘market splitting’. There is
not necessarily any difference in the calculation algorithms or principals used for market coupling
and market splitting. What differentiates market coupling from market splitting is how the algorithm
is operated and owned, and which results from the central calculation the local markets use subsequently.
Although explicit auctioning is theoretically and with perfect foresight an efficient mechanism, it has
efficiency deficits compared to implicit auctioning especially where intraday and balancing markets
are illiquid. With implicit auctions results of trade are less likely to have economically irrational use of
the interconnector capacity” 28. Thus, implicit allocation methods are more efficient than explicit
auctions and should be the target mechanism for all regions for the day-ahead timeframe.
With DA explicit auctions, since there are two different markets for the capacity and the energy:


Operators have to coordinate their capacity and energy positions. Therefore, their bidding
strategy must take into account the trading risk due to the separate trading of capacity and
energy



Problem of asymmetry of information may be relevant, especially in presence of immature
energy markets that do not have a clear price signal



Operators have to bear the costs of participating to two different markets/platforms (guarantees, IT)

27

https://nordpoolspot.com/globalassets/download-center/pcr/how-does-it-work_explicit-and-implicit-capacity-auction.pdf

28

European Commission, DG for competition Energy sector inquiry, January 2007
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By integrating capacity and energy markets, DA implicit auctions reduce, ceteris paribus, trading risks
and trading costs
The superiority of DA implicit auction in allocating cross-border capacity, respect to DA explicit auction, relies on two main features:


DA implicit auction allocates the cross-border capacity between two areas as a function of
the price differential of the prices in the area energy markets.



DA implicit auction enable the netting of the flows in opposite direction

Therefore, the outcomes of a DA implicit auction ensure that:


the net cross-border schedules go always from the low price area towards the high price area



the congestion revenue calculated on the basis of price differential is the “true” congestion
revenue, unlike with explicit auctions where, as it may turn out, there can be a congestion
revenue even if there is no congestion

DA Implicit auctions:
 are compatible with explicit auction for the allocation of longer term capacity rights (weekly,
monthly, yearly products)
 are compatible both with a “flow-based” capacity model (PTDF/BC) and with ATC/NTC
framework as well
2.4.5.3

The New CACM Regulation

The European Commission has recently adopted new electricity market rules which will bring the
goal of a well-integrated EU internal energy market a step closer The Regulation (EU) 2015/1222 of
24 July 2015 establishing a guideline on capacity allocation and congestion management29 creates a
comprehensive legal framework for electricity trading in Europe and makes so-called 'market coupling' legally binding across the EU. Market coupling essentially brings all bids and offers from different national power exchanges for cross-border trading into one 'basket' and allows matching them in
an optimal manner across borders. Market coupling is estimated to save customers in Europe from
€2.5 to 4.0 billion a year .
The Regulation is part of the Commission's project to create an Energy Union with a truly integrated
electricity market. One pillar of this project is the initiative to remove barriers to electricity trade and
coordinated grid operation through a series of new EU laws (known as 'network codes and guidelines'). More cross-border trade will increase competition in electricity markets, and more coordinated system operation will save unnecessary costs resulting from the current fragmented grid operation.
The Regulation on market coupling is also expected to increase trading of electricity over shorter
time horizons. This will allow for a more efficient integration of renewables into the grid as suppliers
and traders can take into account better forecasts on how much solar or wind energy will be pro-

29

Published in the EU’s Official Journal on 25th July 2015 and entered into force on 14th August 2015.
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duced. Finally, the new rules establish a new decision-making procedure which enables effective
regional cooperation amongst grid operators, power exchanges and regulators.

2.5

A Review of the Legal Framework of the Republic of Azerbaijan

2.5.1 Main Legislative Acts on Electricity

For the purposes of reviewing the Legal Framework of the Republic of Azerbaijan in the electricity
sector, the ITS team has identified the following documents:
•

Law on natural monopolies dated 15.12.1998.

•

Law on Energy, version dated 24 .11. 1998

•

Law on electric and heat power stations , version dated 6.5.2000

•

Law on energy resources, version dated 30.5.1999.

•

Law on power engineering (electricity law) version dated 3.4.1998.

•

State Programme on the Development of Fuel-Energetic Complex of Azerbaijan (2005-2015).

2.5.1.1

The Law on Natural Monopolies

The Law No. 590-IG “On Natural Monopolies” dated December 15, 1998 (O.G. 62/19.3.1999) establishes the organisational and legal basis of the state regulation with respect to natural monopolies
and aims at ensuring a balance of interests between the natural monopoly and consumers.
The Law regulates relations on the market of products, works and services with the participation of
natural monopolies, consumers and the relevant executive bodies of the state and local governments.
Natural monopoly activities include, inter alia:
• Transportation of oil and refinery products through the main pipelines;
• Services related to pipeline transportation, storage and distribution of natural gas;
• Services related to transmission and distribution of electricity and heat.
Activities of natural monopolies are regulated by the relevant executive authorities (hereinafter referred to as the “Natural Monopoly Regulation Bodies”). In order to ensure the regulation of activities of natural monopolies and with a view to preventing or eliminating activities that may negatively
affect interests of consumers or impede an economically justified transition from a monopoly situation to free competition, the Natural Monopoly Regulation Bodies may take appropriate measures
envisaged by this Law and other rules and regulations, such as the regulation of product prices; the
determination of consumers eligible for mandatory service; or the introduction of minimum supply
levels in the event of an impossibility to fully satisfy the demand of consumers for a product produced by the natural monopoly.
The Natural Monopoly Regulation Bodies exercise control over the activities of natural monopolies in
accordance with this Law and other rules or regulations of the Azerbaijani Republic (article 8). They
include, inter alia,:
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• Acquisition of ownership and use of rights over capital assets for the production (sales) of goods,
which are not subject to state regulation under this Law;
• Transfer to another economic agent of ownership and use of rights of natural monopoly agents
through sale, lease, and other action over capital assets for the production (sales) of goods, which is
subject to state regulation under this Law;
• Lease of capital assets.
The subjects of natural monopoly have no right to refuse to conclude agreement with a customer on
sale of specific good (article 10).
2.5.1.2

Law on Energy

The law “On Energy” (1998) summarises the most general principles of the state regulation of the oil,
gas and electricity sectors. This law pertains to all areas in the energy sector and materials and products used in the production of energy. It states the objectives of the state energy policies. It contains
requirements for the efficient use of energy and also has provisions for the obligations with respect
to environmental protection, health and safety. It addresses exploration, transportation and distribution of energy, and the rights that must be contained within contracts.
The objectives of the Energy Policy are: To ensure efficient extraction, production, transport, distribution, storage, use and security; to ensure the creation of an infrastructure to provide efficient supply of energy to all consumers taking into account the creation of competition and minimum monopoly situation in respect of types of activities in the Energy Sector; construction activities in Energy
Sector on the basis of property types, long term agreements and special permissions (article 3).
In accordance with the Constitution of the Azerbaijan Republic, the State, without prejudice to the
exclusive rights of any natural or legal persons and having exclusive ownership rights over the deposits of all primary energy resources, enjoys the sole rights in the following areas (article 5):
• Exploration;
• Development of deposits and production of energy material and products;
• Construction and operation of underground storage facilities;
• Construction and management of main energy transportation systems.
Any natural or legal entity wishing to engage in energy-related activities 30 should, under the procedure established by law and on the basis of an energy contract or application, obtain a special permit
from the Ministry of Fuel and Energy. Any natural or legal person wishing to engage in new energyrelated activities or substantially expand an existing activity should obtain a new special permit. Such
a permit may be granted subject to the use of advanced technologies enhancing the efficient use of
energy materials and products, safety, health and environmental protection and, at the same time,
do not call for unjustified expenditures (art 10). Energy contracts are concluded between the relevant executive authority (i.e. Ministry of Fuel and Energy) and a contractor.
They should clearly define the relevant energy and contractual area, permitted exploration techniques and the procedure of reporting exploration results to the relevant executive authority.
30
Activities in energy sector means activities in prospection, exploration, extraction, production, treatment, storage, transportation,
distribution and use of energy materials and products (energy resources).
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Any legal or natural person is responsible under the Law for the efficient use of energy materials and
products and for the observance of rules for the use of energy and waste disposal not exceeding the
established standards.
The relevant executive authority determines economic, technical and organisational requirements in
the area of energy efficiency. All commissioned energy installations must comply with these standards.
Any person involved in energy-related activities and using energy materials and products should protect the environment from pollution in accordance with the relevant laws, rules and regulations.
Environmental protection costs, safety and public health measures and all investigation carried out
or expert conclusions are settled by the enterprise, which engages in energy-related activities. Upon
receipt of an application for the energy contract or for a special permit (license), the appropriate
executive authority initiates an expert evaluation, performed by independent experts, and determines the impact of the corresponding activities on the local environment.
A contractor must give priority to the use of the existing main energy transportation systems of the
energy materials and products covered by the contract. Favourable conditions must be created for
the access of the contractor to the main energy transportation systems. In the absence of such systems, or if they do not comply with the contractor’ conditions, he has the right to build and operate
such means of transportation at his own expense.
In order to satisfy national needs, the energy contract envisages the right of the state to purchase
energy materials and products at international market prices. A contractor wishing to transport his
energy materials and products through the energy transportation systems of a third party should
comply with the following requirements (article 16 para 3):
• To set up prices and tariffs, as well as commercial and technological conditions for the transportation of energy materials and products;
• Τo accept any order for the transportation of energy materials and products, regardless of their
origin, by capacity allocation or reservation and establish the prices without unjustified delays, restrictions and levies, and be impartial with regard to all orders;
• To make available their own unused transport facilities.
Third party transportation of energy materials and products may not affect transportation of the
contractor’s energy materials and products.
The contractor of a contract for Energy Distribution may distribute and stock up the contractual energy products to all consumers within the contract area. The contractor shall establish process and
tariffs as well as conditions for the connection to its energy distribution facilities (art 17).
According to article 22 of the law where the legislation does not provide otherwise, the contractors
are free to determine, negotiate and agree with their customers’ prices, commercial and technical
conditions of trade.
2.5.1.3

Law on electric and heat power stations

The Law on electric and heat power stations (2000) determines the legal framework for the design,
construction and operation of power plans including independent power plans, namely those economically and organizationally independent entities not subordinated to the state power grid. Ac-
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cording to the law any natural or legal entity has the right to construct, rehabilitate and operate the
power plants. The Law makes distinction between small power plants and industrial power plants.
The activity connected with industrial power plants construction and operation may only be performed following a license granted by the Ministry of Fuel and Energy.
In case of limitation of current producers and distributors as well as limitation of provision to energy
consumers with electric power and heat the Ministry of Fuel and Energy grants licenses to new power plant construction if it will ensure current and anticipated demand of consumers; the energy prices offered by the plant will “be lower than the prices established by other suppliers” (article 5) ; and
the process for energy exceed the current process only due to security reasons, environment protection, health and solution of other social problems. The holder of the license may supply energy to
industrial enterprises and other consumers if the transmission lines are organised “on the basis of
their own immovable or property passed on them for use”.
The holder of the license cannot connect its facilities to the transmission lines or facilities of energy
distributor without the latter’s written permission (article 6). The technical and commercial conditions for transmission and distribution of the generated power should openly discussed between the
parties (producer -distributor). Article 7 provides the advantages and exemptions guaranteed by the
State as regards power plant construction of rehabilitation of old ones as well as power plant construction by foreign investors. The law also included provisions regarding technical requirements for
construction of the plants their rehabilitation and operation.
2.5.1.4

Law on energy resources

Law on energy resources utilisation (1999) determines legal, economic and social basis of the State
policy in the field of energy resources utilization as well as main directions of its implementation
mechanisms. It also regulates the relations between the State and the natural and legal entities in
this field.
According to the law, any energy consuming products (works, services) all power projects and production, technological processes, services, facilities, and devices connected with or related to the use
of energy resources and their production, transmission, and consumption, are subject to mandatory
certification, i.e., confirmation of compliance with state standards on the power consumption or
other legislative document on the standardisation (possibly ecological, sanitary, fire, construction,
and health and safety standards) (article 21). Law also provides for the establishment of a fund financing the energy resources rational utilisation activity.
The law also states in article 12, that independent electric and thermal power producers nonincluded in the State power supply system shall have the right to use State power supply system to
transmit produced energy. Supply systems should properly receive the energy according to coordinated prices and terms.
2.5.1.5

Law on power engineering

According to Law on power engineering dated April 3rd 1998, the term “power engineering” means
the sector of the economy covering the electrical and thermal power generation, transportation
(transmission) and distribution. In view of the above, the law provides the legal grounds for electrical
and thermal power generation, transmission, distribution, purchase sale and consumption. The purpose of the law is also to provide for rational utilization of power resources as well as environmental
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protection and supply to power market in the social and economic interest of production and consuming. The relevant subjects are State Power Engineering enterprise-state power grid, power supply
enterprises, independent power producers and consumers.
The Ministry of Fuel and Energy is liable for:
• The issue of license for the electric and thermal power generation, transmission, distribution
and sale;
• conclusion of contracts, providing the right for the transmission and distribution of electric
and thermal power within certain areas ;
• control over prices (tariffs) on electric and thermal power (with the Ministry of Economic Development, Ministry of Finance);
• de-monopolisation of electric and thermal power generation (and Ministry of Economic Development within the competences granted to them);
• issue of a license for operations on the electric power export and import(Ministry of Fuel and
Energy;
• performance of state control over the power efficient, safe and reliable generation transmission, distribution and consumption;
• Determination of general rules and standards on the electric and thermal power generation,
transmission, sale, distribution, as well as electric and thermal power plants safe, reliable
construction and control over the mentioned rules and standards observance (along with
State Committee on Safety Conduct of Works in Industry and Mining Control within the competences granted to them).
Licensing
-Activities related to the power generation, transmission and distribution are carried out on licensing
base. A license is granted to natural and legal entities regardless the form of property by means of
tender (competition) and in the procedure provided by the legislation. In exceptional cases, a license
may be issued by resolution of the Ministry of Fuel and Energy with approval of Cabinet of Ministers)
without tender (competition). (According to article 22, the tender for electric power engineering
units’ construction, expanding and reconstruction projects is to be conducted in accordance with the
Law of the Azerbaijan Republic “On tender”. Units’ construction, expanding and reconstruction projects participate in the tender with the feasibility studies. Projects selection is carried out in compliance with the state power strategy and consideration of requirements for efficiency, reliability and
safety, as well as environment protection norms and power resources rational utilisation).
The Ministry of Fuel and Energy issues the license for the activity in the field of electric and thermal
power, following an application from any interested party.
- In order to obtain the license for new electric power facilities a pre-project study documents and
designs should be submitted to the Ministry of Fuel and Energy.
- Contract for distribution of electric and thermal energy between consumers is concluded between
the relevant executive authority and future supplying (distributing) body. Contracts for power distribution are concluded for a certain limited period, not exceeding 30 years. The holder of a license on
the basis of power distribution contracts has the following rights:
• to provide consumers with electric and thermal energy within the site (territory), envisioned by the
contract;
• to transport electric and thermal energy;
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• to carry out construction and operation of all facilities, mentioned in the license and required for
licensed activity performance.
Prices and tariffs
According to article 10 of the Law, State regulates the prices (tariffs) on electric and thermal energy.
Prices (tariffs) on electric and thermal energy are the follows:
• purchase prices (tariff) for electrical and thermal energy from producer;
• wholesale price (tariff) on electric and thermal energy;
• retail price (tariff) on electric and thermal energy;
• import - export price (tariff) on electric energy.
Prices (tariffs) on electric and thermal energy, fully covering enterprise’s expenditures for the power
generation, transmission and distribution, are to ensure enterprises profitable activity and power
industry development in conditions of natural growth of power demands in the country.
The thermal energy price in a certain region (territory) cannot exceed the price of thermal energy,
produced by means electric energy.
On regular basis distributor should submit a report to the Ministry of Fuel and Energy, Ministry of
Economic Development, Ministry of Finance about defined prices and conditions.
However, electric and thermal energy purchase, sale and exchange have to be carried out on contractual basis. Contracts, concluded in accordance with the “Rules of electric and thermal power utilisation” are to reflect the following:
• prices on electric and thermal power, power volume and supply regime;
• conditions for network connection and disconnection;
• power quality (voltage, frequency and reliability);
• category of the consumer;
• conditions for reimbursement of losses resulted from emergencies and power low
• quality, excluding natural disasters and other force majeure circumstances;
• establishment of boundaries between the consumer and supplier

Imports & Exports
According to article 17, electric power import and export is fulfilled on the basis of Azerbaijan Republic corresponding legislative act. In the case of absence of license power import and export is to
be carried out exclusively by the State. In case the power import and export does not conflict with
public interests, a license is to be issued for its import and export.

2.5.1.6

The State Programme on the Development of Fuel-Energetic Complex of Azerbaijan
(2005-2015)

The principal specific objectives of the State Program are:
•

To determine the priority development targets for Azerbaijan’s fuel and energy sector in
compliance with the best practices and standards of the modern world;

•

To implement appropriate scientific and institutional actions aimed at enhancing the operating effectiveness of the various industries within the fuel and energy sector;
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•

To ensure implementation of appropriate technology measures for improved production,
processing, transportation, storage, accounting and consumption of energy resources;

•

To help enable environment for sound competition in the fuel and energy sector;

•

To increase the volume of investments drawn for development of the fuel and energy sector;

•

To ensure environmental safety in the fuel and energy sector;

•

To ensure fuller collections of fuel and energy (electricity and natural gas) bill

The commitments of the Government as regards cross-border relations with neighbouring countries
and development of high voltage networks are described in Annex II below.

2.5.2 Azerenerji

Azerenerji (Azerenerji Joint Stock Company (JSC)) is the largest electrical power producer in Azerbaijan. It also maintains the largest distribution network in the country although the regional power
networks are being privatized. Azerenerji was recreated as a state-owned joint stock company in
1996, by Presidential Decree. Based on information provided by “Azerenerji”, by virtue of Decree No.
423 dated September 17, 1996, the State Company "Azerenerji" was converted into an open joint
stock company (OJSC) "Azerenerji" whose shares are 100% State-owned. The amendments to the
order are not available.
Further, by order of the President dated 10 February 2015, OAO «Azerišyg» was established, performing the distribution and supply of electricity to consumers in the entire country. Thus, the function of the distribution of electric power was vested to "Azerišyg", separating transmission from distribution electric networks.

2.5.3 Gaps and Deviations

From the materials provided the following are deriving:
• The Azerbaijani electricity market has not opened yet and no formal opening time frame has
been envisaged. Legislation provides for principles of non-discriminatory access to network
infrastructure, though this has not been implemented in practice due to the market structure.
• Azerbaijan’s legislation neither requires transmission and distribution to be separated from
generation, nor envisages the presence of a separate transmission system operator and a
distribution system operator. Accounting, functional and/or managerial disaggregation has
not been accomplished or envisaged by legislation. Nonetheless, during 2015, a distribution
company have been formed, undertaking from Azerenerji the distribution and supply activity.
• There is no competitive wholesale electricity market.
• There are no specific provisions on cross border trading, including the authority which determines the capacity (MW), the direction (e.g. from Azerbaijan to Georgia) and negotiates
with the pertinent authority of the neighbouring country, the authority drafting the auction
rules.
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•

•

•

•

There are no provisions in the law referring to:
o (a) the way according to which the cross border trade will be performed and interconnection capacity will be allocated (i.e. auctions),
o (b) an independent TSO, which will have an explicit role and it will be entrusted: (i)
the co-operation with TSOs of different countries, (ii) the definition and update of
the available capacities on the interconnections (based on an ATC or a flow-based
model), (iii) to guarantee the firmness of all the nominated cross-border transactions, (iv) the actual physical realisation of the energy transfer corresponding to each
transaction, with full respect of security of the system, etc.,
o (c) to the natural or legal entities entitled to participate in cross border trade.
No grid code is in force in Azerbaijan. This code should include provisions as to
o the rules regulating cross border trade,
o the provision of auctions and the duties of the TSO, which should be independent
from participants (e.g. suppliers) and co-ordination arrangements,
o the main auction rules including participation requirements (e.g. holder of supply license), registration procedure (e.g. submission of contact data, bank guarantee etc.),
way of determination of auction results and price (e.g. uniform pricing), financial arrangements for the awarded capacity, payment procedure, issue of invoices, invoice
disputes, jurisdiction and applicable law in case of disputes filed before the courts.
There are no access tariffs for generation /retailing and transmission/distribution. All the parties requiring access to transmission and distribution networks are obliged by law to comply
with the same technical specifications, without discrimination or preference for any one party over another.
The calculated tariffs31 are reviewed by the Tariff Council and published upon approval. A
uniform tariff for the population and other tariffs for commercial and industrial enterprises
are in force. The following types of tariffs exist in the electricity sector:
-tariff for purchase of electricity from its producer;
-wholesale electricity sale tariff;
-retail electricity sale tariff; and
-export and import electricity tariff.

2.5.4 Energy Community

In the light of the above it should be noted that the country lacks the experience of a peripheral energy market setting an effective regulatory and commercial framework, aiming at efficacy, securing
security of supply, and innovation. In this context, it would be of great importance for the country to
start approaching such an environment by participating (e.g. as observer) in an organization providing the envisaged environment such as the Energy Community. Energy Community is an international
organization with a double role combining public international law and European Community Law. In
addition, the Energy Community is a peripheral initiative aiming to energy co-operation, which extends the internal EU market in countries of Southeast Europe and upgrades the issue of energy in
the framework of the EU international relations. The Contracting parties are the EU and Albania,

31
Tariffs are calculated on a cost basis using reports for previous years and actual data, as well as forecasted data taking account of an
entity’s offer. A tariff rate incorporates the subsidy amounts, which are determined by the Government and outside of the control of the
Tariff Council
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Bosnia-Herzegovina, Croatia, Montenegro, Moldavia, Ukraine, Serbia, FYROM and Kosovo. Some
third countries are also accepted as observers, not entitled to participate in the discussions of the
institutional bodies. The Contracting parties have undertaken the obligation to implement the acquis
communautaire in energy sector, but also to the environment sector, competition and renewable
energy (RES) sectors.
As it derives of the above, Energy Community provides the experience on how the creation of an
integrated peripheral electricity market could be achieved, which will contribute to the full opening
of the wholesale markets. Further, the establishment and operation of a peripheral coordinating
system of cross border capacity allocation and congestion management is provided. This mission is
undertaken by a Coordinated Auction Office. The Coordinated Auction Office in South East Europe
(SEE CAO) centres on the implementation of the principles of Regulation 714/2009. Harmonisation
of congestion management methods and optimization of cross border capacity allocation are the key
tasks to tackle. SEE CAO is responsible towards the Participating TSOs to carry out the Auction Process in accordance with the Auction Rules which are based, inter alia, on the EC Regulation 714/2009.
SEE CAO will perform Auction Processes in its own name but on behalf and for the account of the
Participating TSOs.
Thus, the observation of the operations of this kind of organization would significantly contribute to
the initiation and acceleration of the process of liberalization of the market, familiarization with
measures for the energy transmission in significant distances, the security of supply, the high standard services to citizens, the harmonization of models for the market operation, the mutual recognition of licensing, free establishment of companies of network energy, rules for import and export of
energy etc.

2.6

Trading Opportunities through the AZ-GE-TR Corridor

2.6.1 Introduction

This Chapter describes opportunities for trade between AZ and Turkey in the sense of Azerbaijan
exporting to Turkey through the AZ-GE-TR corridor. The steps followed in this analysis are the following:
(a) analysis of export capabilities of Azerbaijan, in terms of:
(i) available generation
(ii) costs and prices
(b) analysis of the AZ-GE-TR corridor in terms of
(i) capacity available
(ii) transit tariffs
(c) analysis of the level of the Turkish wholesale market prices
Then, an assessment (on a monthly basis) is performed of the margin that an export transaction from
Azerbaijan to Turkey would provide.
The analysis is conducted based on the most recent available data (years 2014 and 2015).
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2.6.2 The energy situation and trading prospects in the region

A main trading pattern in the region can be as follows: (a) Georgia exporting to Turkey, (b) Azerbaijan
exporting to Turkey through Georgia and (c) Armenia exporting to Georgia (thus allowing Georgia to
export additional amounts to Turkey) as well as to Russia and Iran. Georgia’s Transmission system
role is crucial, being in the geographical centre of the region.
Electricity demand in Turkey is expected to grow up and reach 416-463 TWh by 2023 [4]. According
to the World Bank’s 2012 forecast Turkey is expected to face more than 45 TWh electricity deficit by
2020. Thus, long-term opportunities for trade arise in the region. As mentioned above, among potential exporters of electricity to Turkey is Georgia and Azerbaijan.
Georgia currently has a peak load of 1,620 MW and could thus absorb only a fraction of the power
that Azerbaijan plans to have available for export.
Turkey’s peak load currently exceeds 30,000 MW. Demand is highest in the summer months, when
also the other countries in the region have excess hydro energy due to a similar hydrological regime.
Generation in Turkey also peaks in summer, thus export of hydro power to Turkey is limited in summer because of network constrains in Turkey - limiting its import potential - due to hydro power generation in Turkey at the same time.
Georgia is contractually obliged to provide 650 MW to Turkey 32 , but in winter does not have sufficient capacity. In the short term (over the next five years) the winter gap could be filled with Georgia
importing from Azerbaijan or Armenia.
Georgia‘s energy prices on the wholesale market are around $10/MWh in summer and do not exceed
$60/MWh in winter. The electricity sector in Georgia operates mostly (99%) with bilateral contracts.
Generators belong to private companies but they sell electricity at regulated prices.
Wholesale market prices in Turkey reflect the high demand in the summer. Prices are around
$90/MWh in July and August and around $70/MWh in spring and fall.
Prices for export to Turkey must not only be competitive with the wholesale market prices in Turkey, but also consider additional costs that further reduce the maximum acceptable price for Turkey. Such additional costs comprise the current costs of transmission and dispatching through Georgia ($5/MWh), the additional transmission cost resulting from substantial investments in the Georgia-Turkey interconnection ($18/MWh) and the risk margin of the Turkish importer ($5/MWh), totaling $28/MWh33.
Azerbaijan exported energy in 2011-2012 at $42-43/MWh [1]. By comparison, and based on the exchange rate September 2015 on which this exercise of INOGATE has been performed, while taking
also into account the regulated wholesale electricity price in Azerbaijan we may define an estimated
export price of 35 €/MWh.

32
USAID: Azerbaijan-Georgia-Turkey AGT Power Bridge Project, Final Report - Study of the Technical Potential for Trade of Electricity
Between the Countries of Azerbaijan, Georgia and Turkey, March 2012, p.33
33
See [1], p.4-7
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Russia currently exports winter energy to Georgia in exchange for imports of Georgian surplus hydro
energy in summer. Russia wants to export energy to the region rather than import it. A new nuclear
power plant with two units of 1,000 MW each in southern Russia (at Volgodonsk) would further reduce the need for imports.
Prices at the Russian wholesale market are rather low at around $40/MWh in winter.
Finally, Iran might become a player in the region as the new 400 kV interconnection between Iran
and Armenia may be used to export Iranian energy to Georgia, Russia and Europe. As a potential
importer, Iran needs base load to meet the demand for air conditioning. Whether the demand for
base load will persist in the future is uncertain as Iran plans to add 5,000 MW annually to its capacity
[1].
There are currently no electricity exchanges of Azerbaijan with Iran or Russia.
With the current generation capacity, Azerbaijan power system may contribute to supply deficit coverage in Turkey. For the purposes of the analysis of the opportunity of AZ exporting to TR through
GE, the following assumption is made regarding the regulated wholesale electricity price in Azerbaijan 34:
•

0.041 AZM/kWh, which is equivalent to ~ 35 Euro/MWh.

2.6.3 The Transmission Network in the region (topology and modelling results)

The power system of Azerbaijan works in parallel with the Single Energy System of Russia and periodically with the energy system of Georgia [6]. There is also electricity exchange - in island mode - with
Iran and Georgia. In order to ensure stability and security of the energy system the electricity connection with the neighbouring countries (Russia, Georgia, Iran and Turkey) has been strengthened.
Electricity trading in the region is affected by two major transmission projects, namely the AM-GE
interconnector (planned for commissioning by 2018-2019) and the AZ-GE interconnector.
2.6.3.1

The Azerbaijan-Georgia-Turkey (AGT) Power Bridge

The Azerbaijan-Georgia-Turkey Project (“AGT Power Bridge”) was initiated by Azerenerji, GSE and
TEIAS in 2009 for achievement of technical solution of the electricity delivery from Azerbaijan to Turkey though the Georgian Power Transmission System. The project consists of a ‘corridor’ from Azerbaijan to Turkey through Georgia. Main elements of this corridor are the interconnectors AZ-GE and
GE-TR (see Figure 14).
The connection between Turkey and Georgia is asynchronous through the HVDC B2B substation (500
kV at Akhaltsikhe SS, Georgia). The interconnection is as follows:
•
•

34

Interconnection between the Akhaltsikhe SS (in Georgia) and Borcka SS (in Turkey).
3x350 MW HVDC B2B converters installed at the Akhaltsikhe SS by GSE).

http://www.tariffcouncil.gov.az/?/en/resolution/view/5/
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Figure 14: The so-called “AGT Power Bridge”
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Figure 15: the Georgian transmission network and interconnections to neighbouring countries

The Azerbaijan-Georgia-Turkey (AGT) Power Bridge Project [2] studied and analyzed the high voltage
electricity networks in Turkey, Georgia and Azerbaijan from a sub-regional perspective to determine
their capacity to support increased trade and exchange of electricity. The project recognized that
Azerbaijan and Georgia have excess generating capacity and Turkey has a rapidly growing demand
for electricity. Turkey, in synchronous operation with ENTSO-E, may provide an export route to Europe for Azerbaijan and Georgia in the near future.
The underlying analysis contained in the report proves that export of electricity from Azerbaijan and
Georgia through the back-to-back interconnection which is constructed to connect Akhaltsikhe (GE)
to Borcka (TR) is feasible in terms of capacity, power quality and system stability. Although proven
feasible, significant congestion in Turkey’s transmission network limits the capacity Turkey’s network
to securely accept imports from Georgia. Coupled with development of Georgia’s export oriented
generating capacity, this factor presents challenges to allocating cross-border transmission capacity
between Georgia and Azerbaijan at the back-to-back station in Akhaltsikhe (GE) for export to Turkey.
The addition of the new 500 kV line connecting Azerbaijan’s power system with Georgia’s strengthens their synchronous connection and brings benefits to both parties. It provides an export path for
Azeri electricity to Georgia and through Georgia to Turkey. It gives Georgia seasonal access to Azerbaijan’s thermal capacity when Georgia’s hydroelectric plants operate at low capacity factors. And, it
provides Azerbaijan with additional fast reacting reserves for frequency and voltage control through
access to Georgian hydropower plants.
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2.6.3.2

The Armenia - Georgia interconnection project

The project consists of the construction of a new back-to-back station in Ayrum (Armenia) close to
the Georgian border and a power transmission line linking the two countries. The new electricity
infrastructure is expected to deepen regional integration by facilitating energy trade between the
two countries and provide Armenia and Georgia with better access to European electricity markets.
The European Investment Bank (EIB) lends EUR 10 million towards project implementation. The project is also being supported by a EUR 85.2 million loan from lead financier KfW Bankengruppe on
behalf of the German government, a EUR 10 million grant from the EU Neighbourhood Investment
Facility (NIF), and the own resources of Armenia (EUR 1.5 million) and Georgia (EUR 6.6 million).
The final configuration of the project consists of a 500kV line and a back-to-back station (2X350MW)
to be installed on the Armenian side, which will increase the power flow volume between Georgia
and Armenia and reinforce stability of the system. Cost of the project is in the order of 130 Meuro
(assuming only Stage 1, i.e. 350MW) and 240 Meuro for the 2x350 MW configuration. More the 95%
of the project cost is on the Armenian side.
The Government of Armenia aims at signing an agreement encompassing both Phase I+II of the project which translate to 350+350 MW converters’ capacity by 2018. The overall plan includes the reinforcement of the backbone of the Armenian grid in order for it to extend from the Georgian to the
Iranian borders and include the Substation near the Hrazdan 5 CCGT plant.
The analysis performed in order to assess the economic viability of the interconnector shows that the
impact of utilization rate, export quantities and export tariffs, and transit charge are the factors
which significantly affect the economic viability of the Project. Thus it is necessary to ensure a high
utilization of the interconnection and to achieve a high trading benefit through a high energy exports
at high tariffs and high wheeling charges. Consequently, when the revenues from energy trade are
insufficient to cover the costs of the Project, there is the ultimate risk that the end-user tariff for
domestic customers has to be increased to cover the costs of the Project. In order to mitigate the
market risk it is desirable to have bilateral agreements on the traded quantities and prices in place
before implementing the Project. Alternatively, the Project could be built in stages, with each subsequent stage only implemented when it is justified by the trade opportunities.

2.6.4 Regulatory and tariff issues

According to [5], the general principles of regulatory treatment of new interconnections in Georgia
are as follows:
Access
•
•
•
•

Electricity export and import is fully deregulated and can be performed by any person based
on direct contracts;
Exporter and importer are obliged to act in accordance with the Electricity (Capacity) Balances
Electricity (Capacity) Balances are approved by the Ministry of Energy under the proposal
submitted by the Dispatch Licensee
To perform electricity transit one has to conclude an agreement with a dispatch licensee on
the provision of technical support for transiting electricity.
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Tariffs – transmission pricing
•
•
•
•

No regulation fees are charged for power transit.
The respective tariffs set by the Commission for transmission and dispatch services shall not
be applied in case of power transit;
Electricity transit fee covers all costs related to transiting electricity including electricity losses
The dispatch and transmission licensees shall enter into the separate agreement, which shall
stipulate the amount of compensation for the use of transmission licensee’s networks.

•
The transmission cost for exporting electricity from Georgia is as follows [5]:

Figure 16: Transmission Cost for Exporting Electricity from Georgia

According to GSE, current legislation mentions transit but is not clear what the tariff would be. In
general the tariff from Azerbaijan to Turkey would be affected by the following 4 components:
i.
Transmission Network tariff in Georgia
ii.
Tariff on the AZ-GE-TR ‘bridge’
iii.
Congestion fee on border Georgia - Turkey
iv.
Losses
A transit fee is currently being discussed between Azerbaijan and Georgia between Azerenerji and
GSE respectively 35.
For the purposes of the analysis of the opportunity of Azerbaijan exporting to Turkey through Georgia, the following assumptions are made regarding the transit charges 36:

35

1st mission (Feb. 2015)

36

See Table 3 in page 14 of the document:

65

i.
ii.

Transit Charge equal to GE-TR (if no congestion exists):
Transit Charge including a Congestion fee 37:
13 Euro/MWh

10 Euro/MWh

2.6.5 Demand – supply balance in Azerbaijan
In Error! Reference source not found. the following are depicted concerning the electricity supply
side in Azerbaijan:
- electricity generation plants (installed capacity as of end 2013);
- energy generated during 2012.

Table 2: Power plants in Azerbaijan > 10 MW
Power Plant

Type

Installed
Capacity as
of 2013
(MW)

Annual
Generation
in 2012
(GWh)

Year of
Commissioning

Azerbaijan

Oil-fired ST

2,400

8,126.40

1981-1990

Shirvan

Oil-fired ST

900

2,880.50

1962

Janub

CCGT

780

Shimal

CCGT

400

2,019.50

2002

Sumgayit

CCGT

525.3

2,026.10

2008

Baku IEM

CHP

107

547.2

2001

Baku

Gas-Engine

104.4

572.1

2001

Astara

Gas-Engine

87

290.1

2006

Shaki

Gas-Engine

87

308.3

2006

Khachmaz

Gas-Engine

87

385.1

2006

Shahdagh

Gas-Engine

104.4

336.5

2009

Sangachal

Gas-Engine

299.2

1463.7

2008

5,881

18,956

Mingachevir HPP

Hydro

401.6

755.6

1953

Shamkir HPP

Hydro

380

632.3

1983

Yenikend HPP

Hydro

150

277.7

2000

Varvara HPP

Hydro

16.5

-

1956

Fizuli HPP

Hydro

25

-

2012

Total Thermal Generation

Total Hydro Generation
Total Generation

-

2013

973

1,666

6,854

20,621

(Source: Azerenergy from [3] and [4] )

http://www.ggp.com.ge/images/attachments/Georgia_s_Hydropower_Sector_Friendlier_rules_strong_prospects.pdf
37

This includes the arbitrary assumption that congestion in the network of Georgia or the GE-TR incurs costs to GSE which need to be
recovered and/or imply participation to the GE-TR auction. In all cases this is assumed here to not exceed the value of 3 Euros/MWh. In
reality the exact value needs to be determined through calculations of the system’s operation at a yearly basis for the case of congestion
relief by redispatch or by witnessing the auction results in the GE-TR auction.
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Table 3: Analysis of electricity demand per sector in Azerbaijan

Former Baku
Electrecibeke)

Azerenerji

Consumer Groups
Residential
Public sector
Trade and services
Industry, transport and
construction

3,623.80
1,382.50

Share on
total
consumption
(%)
43
16

380.7

5

2,843.10

34

Consumption
(GWh)

Whole Country

Consumption
(GWh)

Consumption
(GWh)
3239.70
6,863.50
1205.47
2,587.97
376.71

757.41

2561.62
150.68
7,534

5,404.72
344.28
15,957.88

Others
193.6
2
Total
8423.7
100
Source: Azerenerji, 2012
Data: Response to INOGATE questionnaire. Note: The figures referring to Baku Electrecibeke result
out of the % shares of consumers it used to serve according to past statistics

In addition, the following are assumed for 2012:
• Net exports ( 2012, approx.): 539 GWh
• Losses (~20%): 4124.22 GWh
In Error! Reference source not found. are depicted Peak Load and Energy Demand forecasts up to
year 2020.
Error! Reference source not found. shows the resulting power and energy balances for Azerbaijan up
to year 2020, under the (unlikely) assumption that the generation system of the country does not
change significantly till this year.
There several third party assessments on the peak demand and energy consumption patterns in
Azerbaijan. TEPCO – the electricity utility of Japan – has performed an energy sector assessment in
2013 under JICA financing. ADB has later on during the year asked Fichtner to produce an “Update of
the Power Sector Master Plan of Azerbaijan 2013 – 2025” in which the latter concluded that Tepco’s
forecasts are realistic. The below evolution of peak demand and electricity consumption is calculated
on the basis of the simplified assumption that they increase proportionally to the TEPCO assumptions
for GDP and peak demand increase rate respectively. We use this evolution of peak demand and
electricity consumption to check if the surplus is maintained (basis: actual 2012) in the long run.
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Table 4: Peak Load and Energy Demand forecasts up to year 2020

Year
2012
2013
Peak Demand
(MW)
3624
3805
*Assumed increase
(%)
5%
Consumption
(MWh)
20000
20800
**Assumed GDP
(%) increase
4%
*According to TEPCO assumptions

2014

2015

2016

2017

2018

2019

2020

3995

4195

4405

4625

4857

5099

5354

5%

5%

5%

5%

5%

5%

5%

21632

22497

23397

24333

25306

26319

27371

4%

4%

4%

4%

4%

4%

4%

** Medium Scenario according to TEPCO

Table 5: Power and energy balances for Azerbaijan up to year 2020 (in case no investment decision is being taken)
Year
Capacity
Balance
Energy
Balance

2012

2013

2014

2015

2016

2017

2018

2019

2020

3,230

3,049

2,859

2,659

2,449

2,229

1,998

1,755

1,500

621

-179

-1,011

-1,876

-2,776

-3,712

-4,685

-5,698

-6,750
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2.6.6 Available capacity on the AZ-GE-TR corridor

Τhe operating regimes of the AZ-GE-TR ‘bridge’ are as follows:
(a) island / barter, i.e. Azerbaijan exports to Georgia and Georgia exports to Turkey at some
later stage ;
(b) parallel operation: due to loop flows, Georgia can operate in parallel either with Russia or
with Azerbaijan (i.e. when exporting to Georgia, Azerbaijan has to disconnect from Russia).
According to the Azerenerji 38, the transfer capacity of the AZ-GE-TR ‘bridge’ is 650 MW of ATC, to be
reached at 2 stages (350 MW w/out anti-emergency system)
According to GSE, ATC to Turkey is lower than the above numbers 39, as ~200 MW are already reserved by existing and under-development small-hydro plants in Georgia.
In addition, Armenia, on a yearly basis, is estimated to have available energy in the order of 4000
GWh to export to Georgia; this might limit the capability of Azerbaijan to export to Georgia and Turkey.
According to GSE, NTC should be allocated on the whole corridor AZ-GE-TR (i.e. through coordinated
explicit auctions) rather that separately on each border (un-coordinated auctions).
The corridor might be available ~9 months (not available year round due to water availability issues) 40.
Concluding, the issue of NTC of the AZ-GE-TR ‘bridge’ is rather controversial. Just to mention as an
example that for October 2014, the NTC from Georgia to Turkey was agreed to be 300 MW, which is
significantly lower than the values agreed in a memorandum signed by TEIAS and GSE defining 12
monthly NTC values 12 months in advance (500-700 MW) 41. Due to this fact, a ‘parametric’ approach regarding the capacity of the AGT power bridge is used in the analysis which follows regarding the benefits from AZ exporting to TR through GE.

38

Meeting with Azerenerji , 17 Feb. 2015

39

Meeting with GSE, 19 Feb. 2015

40

(During our discussion GSE suggested that a clarification on NTC issues is required before discussing transit tariffs with AZ side.)

41

USAID, AGT Power Bridge Project: Results of NTC calculations for October 2014.
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2.6.7 The Turkish wholesale market and opportunities to trade with AZ

This section presents the results of the analysis concerning monetary benefits to AZ from electricity
exports to Turkey through Georgia. For this purpose, prices of the Turkish wholesale market for 2014
have been used as retrieved by the EPIAS reporting website 42. Figure 17 presents the price duration
curve for year 2014 (1/1/2014 to 31/12/2014).

Figure 17: Price duration curve of the Turkish wholesale electricity market

Using the 8760 data series representing the Market Clearing Price of the Turkish wholesale market
we have first calculated the frequencies i.e. number of hours at which a certain MCP prevailed. This
was the exercise of developing the so-called price duration curve of the Turkish wholesale market in
2014 as it is shown on Figure 17 above. On the same chart we have also drew the lines reflecting the
prices at which Azeri energy might “enter” the Turkish wholesale market, at:
•
•

€35/MWh if no transit or other charges were to be imposed on the regulated wholesale
electricity price of Azerbaijan 43
€45/MWh if on top of the above a 10 €/MWh transit charge is imposed

42

https://rapor.epias.com.tr/rapor/xhtml/ptfSmfListeleme.xhtml

43

http://www.tariffcouncil.gov.az/?/en/resolution/view/5/ (assuming an exchange rate of EUR/AZN = 0.8441
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•

€48/MWh if on top of the regulated wholesale electricity price of Azerbaijan a 10 €/MWh
transit charge as well as a 3 €/MWh congestion charge are imposed (please see discussion in
section 2.6.4 above)
Taking into account the above price options we can calculate the hours over the model year (2014)
at which Azeri energy would be competitive or equivalently the hours Azeri energy would “enter”
the Turkish wholesale market as mentioned above 44. More specifically:
•

At €35/MWh there are only 287 hours in the year that the MCP is lower than the regulated
wholesale electricity price of Azerbaijan and therefore the remainder 8473 hours
• At €45/MWh Azeri imports to the Turkish wholesale would be competitive for 6138 hours,
and
• At €48/MWh Azeri imports to the Turkish wholesale would be competitive for 5413 hours
We can easily notice from the above that the costs of transit comprise a significant impact to the
hours on which the Azeri energy would have been competitive if offered to the Turkish wholesale
market. With a view to see the dynamics of this influential factor we have assumed that transit fee
ranges between 10 and 15 €/MWh in order to see what would be the effect on the hours on which
the Azeri energy seems to be competitive in the Turkish wholesale electricity market. Similarly we
repeat the exercise taking into account that the transit fee is also added to our assumed congestion
cost (3 €/MWh) and therefore the respective overall transit tariff ranges between 13 and 18 €/MWh.
The results of this analysis are graphically presented below in Figure 18 for the aforementioned price
range when only a transit fee is assumed and in Figure 19 for the aforementioned price range when a
congestion fee on top of the transit fee is assumed:
Hours per year;
PMUM
10; 6138

competitive hours per year (No Congestion fee)

Hours per year; Hours per year; Hours per year;
11; 5413
12; 5413
13; 5413

10
11
12
13
Hours per year; Hours per year;
14; 4685
15; 468514
15

Transit fee options
Figure 18: The effect of transit fee on Azeri imports to the Turkish wholesale electricity market

44

We note that the injection of cheap Azeri energy would itself have an impact on the calculation for MCP. The price duration curve
analysis does not capture this effect as it only looks at the price discovery mechanism in a retrospective (statistical) manner. Based on the
proportions however of the capacity of Azeri energy offered to the Turkish market, which in turn is constrained at maximum by the
capacity of the GE-TR interconnection, this effect can be neglected.
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Hours per year;
PMUM
13; 5413

competitive hours per year (incl. a Congestion
fee)

Hours per year; Hours per year; Hours per year;
14; 4685
15; 4685
16; 4685

13
14
15
Hours per year; Hours per year;
17; 4073
18; 407316
17
18

Transit fee options
Figure 19: The effect of transit fee (incl. congestion fee) on Azeri imports to the Turkish wholesale electricity market

We can easily notice that imposing a transit fee at the levels assumed based on the current practices
have a noticeable and non-linear impact on the number of hours for which Azeri imports would be
competitive in the Turkish wholesale electricity market. The extreme values of the above analysis
involve:
•

At the high end the case where only the GE-TR transit tariff (€10/MWh) is imposed on the
Azeri regulated wholesale electricity tariff (€35/MWh) resulting on the maximum number of
hours (6138) over the year for which Azeri imported energy is competitive in the Turkish
wholesale electricity market
• At the low end the case where the higher assumed GE-TR transit tariff (€15/MWh) in addition to an assumed congestion fee(€3/MWh) is imposed on the Azeri regulated wholesale
electricity tariff (€35/MWh) resulting on the minimum number of hours (4073) over the year
for which Azeri imported energy is competitive in the Turkish wholesale electricity market
Taking a step further we may recall that in section 2.6.6 we referred to a max 650 MW capacity in
regards to the calculated transfer capacity over the so-called AGT Power Bridge. On our base-case
scenarios this will imply that Azerenerji may be up to sell constantly these 650 MW for all hours at
which Azeri is competitive in the Turkish wholesale electricity market. Being competitive in the Turkish wholesale electricity market means that Azeri imports will receive the MCP price of all hours as
per our above estimates. It would also however need to pay a transit fee (or a transit including congestion) to Georgia for the respective volume (i.e. capacity times the sum of hours in the year) transited through their system. Based on our discussion on the transit tariff and congestion tariff (if applied) above we could see the following sales, fees and profits at 650 MW.
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Table 6: Estimated sales, transit fees and profits from AZ to TR yearly exports
All Prices in Euros
At Georgian transit fee:

€/MWh

Sales

Transit fees

Profits

10

222,296,100

41,040,613

181,255,487

11

201,089,850

38,702,950

162,386,900

12

201,089,850

42,221,400

158,868,450

13

201,089,850

45,739,850

155,350,000

14

178,376,250

42,633,500

135,742,750

15

178,376,250

45,678,750

132,697,500

Table 7: Estimated sales, transit & congestion fees and profits from AZ to TR yearly exports
All Prices in Euros
At Georgian transit fee+
congestion:

€/MWh

Sales

Transit fees

Profits

13

201,089,850

46,754,092

154,335,758

14

178,376,250

43,511,336

134,864,914

15

178,376,250

46,556,586

131,819,664

16

178,376,250

49,601,836

128,774,414

17

158,088,450

45,769,814

112,318,636

18

158,088,450

48,417,264

109,671,186

Given the fact however that the supply/demand as discussed above in section 2.6.5 does not provide
grounds for a clear estimate on energy surpluses in the Azeri system in the horizon towards 2020 it
might be interesting to see what happens on profits if this 650 MW are not kept fixed in the analysis.
The reasons of reduction of this 650 MW may be include either the inability of the Azeri power system to derive these surpluses at a year round basis or if the Georgian system cannot accommodate
the transit and has to restrain the capacity accordingly.
For the purposes of this analysis we keep the transit fees (with or without congestion fees) fixed at
their minimum i.e. 10 €/MWh and 13 €/MWh, respectively. Pursuant to our above analysis 650 MW
sold to the Turkish wholesale market would leave a profit of ca. 181 million €/year in the first case or
similarly a profit of ca. 154 million €/year for the case where an additional congestion fee applies.
We notice that there is a 17.5% profit loss in the case where an additional 3 €/MWh is assumed to
be imposed on top of the GE-TR transit tariff and this percentage is maintained irrespectively of the
offered capacity. Given the uncertainty in the transfer capacity of the AGT power bridge or the surplus in the Azeri system, the analysis has been conducted for a range of possible NTC values or available export capacities (50 to 650 MW). In addition, two cases are examined, one assuming no congestion exists on the GE-TR interconnection and one assuming congestion. The 17.5% percent profit
loss is noticeable at a capacity of 50MW (i.e. 13.9 -11.9 = 2.1 million €) but becomes increasingly
important as the capacity reaches the targeted 650MW (i.e. 167.3 -142.5 = 26.9 million €). The full
range of the results at fixed transit tariff and transit tariff including congestion fee are provided in
the following chart:
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Figure 20: The effect of capacity on fixed transit fee/transit fee incl. congestion on profits by Azeri imports to the Turkish
wholesale electricity market

2.6.7.1

Exchange rate discussion

It is important to underpin that the exchange rates - and particularly the exchange rate of the Azerbaijani Manat which during the course of this study has significantly devaluated against our reference currency (the Euro) – have a significant effect on our analysis. As it is also previously mentioned, the estimate on the Azeri electricity export price is based on the wholesale electricity tariff as
it is provided in Azerbaijani Manat by the Tariff Council of the Republic of Azerbaijan in a regulation
which remains in force since 2007. This is converted to Euro using the exchange rate of early to mid2015 which amounted to 1 Euro = 0.844 AZN. The resulting price in Euro is 35 €/MWh.
At the time of finalization of this report (early 2016) the specific exchange rate has dropped to 1
Euro = 0.564 AZN. The equivalent price in euros would now read as low as 23 €/MWh. On the other
and the estimated Euro to Turkish Lira exchange rate remained almost constant at 1 Euro = 0.3 TRY.
Pursuant to our above discussion and keeping the transit fee rate fixed, the Azeri exports would now
enter the Turkish wholesale market below competition for all but 99 hours in 2014. At the maximum
transfer capacity and lowest transit fee rate the impact on profits by this new exchange rate is at the
order of + 35% (extra profits). While this is a significant change for one to simply neglect, the purpose of our analysis still remains; this is to develop the concept and logic for the evaluation of cross
border trading opportunities by the Ministry of Energy and not to provide professional advice on the
profitability of the AGT Power Bridge initiative. We also believe that the exchange rate might partially recover in the short to mid-term and this will imply that the results of this analysis would even in
that case be outdated. Since however this exercise relies on relatively old but publishable data from
external sources i.e. demand/supply figures refer to 2012-14, Turkish market price series to 2014 we
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believe that even wit with the appreciated Azerbaijani Manat the positive signals towards an export
strategy for Azerbaijan are clearly justified.

2.7

Key Findings

In the present assignment the legal and regulatory review has been performed on the basis of the
international experts’ appreciation of the Azeri legislation but without having any evidence on how
these high-level principles provided for in the laws are actually implemented at a practical level
during the day-to-day operations of Azerenerji. In any case our analysis shows that the EU and Azeri
legal and regulatory context comprise significant divergence including the case of cross-border
trading.
On the commercial/regulatory level our analysis has shown that the basis requisites i.e. electricity
surpluses available for exports, adequate infrastructure for transmission, sufficient transfer capacity,
and promising price differences seem to exist in regard of the AGT Power Bridge project idea.
It should be underpinned that the overall AGT Power Bridge plan should be placed in the framework
of the overall fluid circumstances in the region these days. The evolution of demand supply patterns
in the region is not solely dependent on what are the reasonable expectations along the AGT
corridor but they are also affected by decisions made by Russia, Armenia and Iran. Our analysis
shows that under the assumptions regarding electricity exporting potential, interconnection
infrastructure and transfer capacity and price differences in the region, Azerbaijan should reasonably
pursue an exporting electricity policy towards Turkey. On the other hand however the Ministry of
Energy– being the overall responsible for the energy sector strategy – is confronted with the
dilemma of selecting the most profitable energy carrier: would it be electricity or natural gas? Should
this be a long-term decision based on the current low natural gas prices or is their recovery going to
turn the balance to the traditional Azerbaijani export product?

2.8

Ownership and Benefits of the Activity

Ownership on the assignment was not exactly crystal clear from the begging. The project idea as
originally proposed and pursued actively by Azerenerji. Midways the project Azerenerji’s
management somehow lost interest in the project whereas it has become apparent that the overall
project idea was strategic and therefore the merits of the Ministry of Energy undertaking the
implementation were direct.
The approach involved a mixed field work and homework effort that involved a mission to both
countries in February 2015. The assignment commenced earlier on in January 2015 with homework
and development of the necessary knowledge base in relation on the EU practices with regards to
organisation and operation of electricity markets as well as cross border trading. Forward to this
development, the purpose of the mission was to discuss the guiding ideas over which the analysis
would deploy and also to get feedback on specific issues that were of an immediate and specific
interest to the beneficiaries.
As far as Azerbaijan is concerned, following the mission completion the ITS team has requested
through a questionnaire additional information as agreed during the meetings. Azerenerji could
partially provide some of the data and information requested. In an unscheduled second meeting of
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the ITS experts in Baku on November 2015 it was agreed that the beneficiary of the assignment
would change to the Ministry of Energy.
The delays on the data collection process on the part of the project that regarded Azerbaijan led to a
decomposition of the regional project and as such the activities in the two countries followed their
own pace.
Forward to a remote analysis based on already retrieved data and information as well as on other
published data and information, the ITS team has developed an analysis on the legal, regulatory and
commercial aspects pertinent to the Azerbaijan export aspirations towards the Turkish electricity
market.
In 8 February 2016 a workshop with the participation of experts from the Ministry of Energy has
been order to discuss the findings, views and outcomes of this INOGATE activity. The present report
comprises final outcome of the activity.

2.9

Conclusions and recommendations

A review of the legal and regulatory framework as well as the trading volumes and relevant prices
are integral part of a market study. In the present assignment the legal and regulatory review has
been performed on the basis of the international experts’ appreciation of the Azeri legislation but
without having any evidence on how these high-level principles provided for in the laws are actually
implemented at a practical level during the day-to-day operations of Azerenerji. In any case our
analysis shows that the EU and Azeri legal and regulatory context comprise significant divergence
including the case of cross-border trading. A non-exhaustive and high level of gaps and deviations
compared to the EU practices is included in section 2.5.3. Based on this fact a large part of this report (chapters 2-4) is devoted in summarizing the principles and notions under which the EU electricity markets operate.
As far as the trading volumes are concerned and in the absence of a regional study which would
suggest the demand/supply balances and price differences in the region, we looked at three key
factors:
The electricity surplus and its development for the next years in Azerbaijan; The answer to this is
not exactly crystal clear as Azerbaijan, although being a hydrocarbon rich country, comprises a
mostly old and inefficient generation system (with the exemption of the recent 2 CCGT plants) while
the demand is growing at an estimated rate of 4-5% per year. During the course of the study
Azerenerji suggested that an almost constant high reserve margin (at the order of 25-40 % of the
installed capacity) is intended to be maintained. Apart from the fact that this requirement is not fully
justified in the available literature, there was no generation adequacy forecast or any other study or
investment plan that became available to as in order to support this strategy.
The transfer capacity was reportedly referred to as 650 MW involving the whole AGT power bridge.
For the major part of this analysis this transfer capacity has remained as a given constant. However,
the validity of this assumption might be challenged in the next years, depending on the exporting
capabilities of other countries in the region and the schemes adopted to manage any congestion in
the direction of exporting from Georgia to Turkey.
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The prices prevailing in the target market (Turkey) is where we concentrated our analysis given the
strategic orientation on the export policy by both the Ministry of Energy and Azerenerji. It is fair to
generally mention that the price transparency in the region severely lacks that of the EU both in
terms of setting and in terms of reporting. We had therefore to base our analysis on a mix of referenced information and assumptions. Our analysis was based on the price duration curve of the Turkish wholesale electricity market using a full data series for 2014. In brief the conclusions of our analysis can be summarized as follows:
•
•

•

It generally makes sense for Azerbaijan to export to Turkey through the Georgian system
and generally the infrastructure that would accommodate such a transaction is in place;
The transit fees which yet need to be defined by Georgia have a considerable impact on the
competitiveness of Azeri imports to the Turkish wholesale electricity market since the “entry” price the latter “sees” comprises the sum of the Azeri price plus the transit imposed on
it by Georgia. There is a non-linear relationship between the number of hours over which
Azeri imports may be competitively placed in the Turkish wholesale electricity market and
the transit fees imposed by Georgia;
On the contrary there is a linear relationship between the capacity offered to the Turkish
wholesale electricity market and the profits anticipated by the Azerbaijan exporters. Transit
fees are also proportional to the capacity which in this part was used as a parameter in order
to show the sensitivity of expected profits on possible miss-estimations of the Azeri electricity surplus or the magnitude of the calculated transfer capacity in the so-called AGT Power
Bridge.

It should be underpinned that the overall AGT Power Bridge plan should be placed in the framework of the overall fluid circumstances in the region these days. The evolution of demand supply
patterns in the region is not solely dependent on what are the reasonable expectations along
the AGT corridor but they are also affected by decisions made by Russia, Armenia and Iran. Further to that, assumptions in this analysis are prone to significant deviations based on the lack of
price formation transparency in the region, currency exchange rate volatility, etc. The above
analysis shows that under the assumptions regarding electricity exporting potential, interconnection infrastructure and transfer capacity and price differences in the region Azerbaijan should
reasonably pursue an exporting electricity policy towards Turkey. On the other hand however
the Ministry of Energy– being the overall responsible for the energy sector strategy – is confronted with the dilemma of selecting the most profitable energy carrier: would it be electricity
or natural gas? Should this be a long-term decision based on the current low natural gas prices
or is their recovery going to turn the balance to the traditional Azerbaijani export product?

2.10 Challenges Faced
The aim of the study was to develop the necessary background for the beneficiaries in order to contribute in their turn in the national dialogue for the future development of the Southern Caucasus
Regional electricity market. One of the key limitations identified during this assignment is that European legislation especially after the adoption of the 3rd Energy Package has become quite detailed
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and specific particularly in the areas of, Regulated Third Party Access and Unbundling of the Transmission System Operators and organisation of cross border trading. While these legal and regulatory
provisions have gradually emerged as a mechanism for the integration the national European markets into the Internal Electricity Market their validity and transferability is becoming increasingly challenging in countries outside the EU. Azerbaijan, on the other hand, as an Eastern Partnership country
and in the light of the "Memorandum of Understanding on a strategic partnership between the European Union and the Republic of Azerbaijan in the field of energy ", will eventually have to work
towards the legal and regulatory integration with the EU. The country has so far shown limited progress or a solid plan to implement reforms in the electricity sector in order for the latter to gradually
approximate primarily with those market rules that are currently seem to shape up in Georgia and
Turkey and later on with the EU cross border trading rules.
On the tactical level, assumptions included in this analysis are prone to significant deviations based
on the lack of price formation transparency in the region, currency exchange rate volatility, etc. The
quality of data appeared to be adequate but only because the analysis relied on published data and
information at the expense of course of their validity (in terms of the age of data used in this analysis).
While not a limitation in the terms of Terms of Reference for this project it is advisable that the
overall endeavour of electricity exports to Turkey is compared against either the natural gas
alternative or a more pluralistic market entry in the Turkish energy market where a licensed operator
may optimise a portfolio (i.e. imported electricity, imported natural gas, locally generated electricity
based on imported gas).

2.11 Impact
The energy system of Azerbaijan works in parallel with the Unified Power System of Russia and periodically with the power system of Georgia. There is also an electricity exchange in an island mode
with Iran and Turkey (Nakhchivan power system). In order to ensure stability and security of the
power system of Azerbaijan electricity interconnections with the neighboring countries have been
strengthened, namely: Russia, Georgia, Iran and Turkey.
Following the commissioning of the newly constructed interconnector between Russia, Azerbaijan
and Iran in the direction Russia – Azerbaijan it will be possible to transmit 500 MW, and in the direction Iran – Azerbaijan 500-800 MW. Electricity export from Azerbaijan to Turkey through Georgia is
planned via the so-called Azerbaijan-Georgia-Turkey (AGT) power bridge. Azerbaijan completely reconstructed a 500 kV power line “Samukh-Gardabani” and a new substation “Samukh 500/330 kV”
was constructed. The high voltage network connecting Georgia and Turkey was commissioned in late
2013 and the project enables transit 700 MW of power to Turkey.
Prior to the development of this assignment the legal and commercial aspects regarding the participation to the Turkish market via the Georgian power system were largely unknown. Even nowadays
when a small amount of transit transaction (at the order of 80 -100 MW) from Azerbaijan to Turkey
via Georgia has commenced this transaction is more of an energy swap and debt repayment for the
Turkish electricity export to Nakhchivan power system. Even with this small step forward the Ministry
of Energy of Azerbaijan can know gradually look at the proposal of this report and evaluate the volumes, transit fees and relevant timelines for which participation to the Turkish electricity market via
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the Georgian power system is economically justified. We understand that this study would gradually
become more important as the reform process in the electricity markets of Azerbaijan and Georgia
go forward. For that purpose we propose to the Ministry of Energy to revisit this and update prices
and volumes in the future.
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