REPORT
www.ceep.be ▪ No. 2(53) ▪ 2018 (Q2)

Miguel Arias Cañete

Commissioner for Climate Action and Energy
Central and South-Eastern Europe has extraordinary

Borchardt Borchardt Borchardt Borchardtresources
and ITW
potential
for renewable energy
Borchardt
Borchardt
Klossowski
The Clean
Energy
Package
– taking
the
The science
is clear
on climate
change;stock
withoutof
a significant
in energy
and use the world is on track
marketshift
design
andproduction
RES proposals
experience catastrophic changes. The Paris Agreement
Revisedto
rules
for RES in the new electricity maris an unprecedented global commitment; it sets a clear
ket design
direction for the low carbon economic transformation. It
demonstrates our generation's responsibility towards this
and future generations.

Market impact
of theUnion
large-scale
ofIt has
The European
drove thedeployment
Paris Agreement.
been energy
a frontrunner in clean energy transition and already
renewable
changed the course of its energy policy with the 2020 tarInterconnections of energy markets – nice to
gets set by its leaders in 2007. Back then, Member States
have ortook
an increasing
must?targets for raising the share of
on binding national

renewables in their energy consumption to ensure that
the European Union as a whole would reach 20% by 2020,
with targets reflecting countries' different starting points
The position
and function
DSOs
new
for renewables
productionofand
abilityintothe
further
increase it.
marketWe
design
will meet this target; in 2016, the European Union as a
whole already achieved a 17 % share of renewable energy
and the vast majority of its Member States are now above
or well on track to reach their 2020 binding targets. The
Regional
Cooperation
Centres
(ROC)
and the with the
European
Union is the
world leader
in renewables
highest level persecurity
capita of investments made and new genrisk of operational
erating capacity installed.

Every European should be deeply proud of these
achievements which bring concrete benefits to European
citizens. Thanks to the European Union's early engagement
and promotion of renewables, the cost of electricity from
renewable energy technologies has fallen tremendously.
This is especially the case with the rise of solar and wind
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power. Over a period of only four years (2012-2016) the cost
of wind onshore and solar PV have dropped by more than
50%. Today, power generation from renewable sources and
technologies has become increasingly competitive with fossil-based or nuclear power. Without the European Union's
early action which set the pace for renewables, these cost
reductions simply would not have happened and the investments we now see across the world would not have taken
place.

740 GW out of which already today 130 GW could be implemented cost-effectively. In comparison, the region’s current
installed capacity is around 120 GW with around 36 GW of renewables. Considering that electricity demand is expected to
grow by around 10% up to 20352, renewables could already
today supply the region's future demand with cost-effective
renewable electricity. Particularly, the wind and solar potential is extraordinary and remains largely untapped. The barriers for a stronger renewables deployment that we see include support schemes, administrative barriers, the high cost
of capital as well as the lack of sufficient grid infrastructure.

INTERVIEW

We must now look forward. The European Union and its
Member States are currently finalizing the most advanced
regulatory framework in the world to enable it to remain
frontrunner in the clean energy transition. And ambition for
now prevails. On 14 June, EU negotiators agreed to increase
the 2030 renewable energy target to 32% up from the original 27% target, with an upwards review clause by 2030.

With this in mind, we decided, as a first step, to thoroughly assess the national cost-competitive renewable energy
potential of each Central and South Eastern country and see
how enhanced cooperation can help in best exploiting it. We
have agreed to create a truly integrated South-East Europe
electricity market by coordinating grid developments and
trading arrangements between the nine regional European
Union Member States and the eight Energy Community partners. We have allocated 185 million euros from the European
budget through the Connecting Europe Facility to build the
missing links and alleviate the existing bottlenecks which
hinder the creation of an interconnected regional electricity
market.

By 2030 at least 50% of the electricity produced in the
European Union will come from renewables, making a huge
contribution to achieving our commitments under the Paris Agreement. At the same time they will make the lives of
our citizens better in very concrete ways; investing in clean
energy brings us benefits in terms of growth and jobs, the
competitiveness of our industries and for individual consumers. In 2016, the renewables sector employed 1.4 million citizens in the European Union, and had a turnover of 153 billion
euro.

Regional cooperation under the umbrella of the Central
and South Eastern Energy Connectivity High Level Group
(CESEC) has delivered real progress and the Member States
of the region deserve great credit for the progress that they
have made, and the leading role that they are taking to drive
these changes forward, placing their citizens at the very
heart of these developments.

This is just the beginning. Further action on renewables is
expected to double the positive impact on GDP from around
0.6% to more than 1.2% and increase employment by around
0.3% up to 2050 and even up by 1% in some European Union
countries1.

On 29th of June, I had the privilege of meeting the Energy Ministers in Sofia, where we took further decisive steps to
strengthen the implementation of the clean energy transition in the region for the benefit of all citizens.

Central and South-Eastern Europe has extraordinary resources and potential for renewable energy. With respect to
the power sector, the International Renewable Energy Agency (IRENA) indicates a vast renewable energy potential of
1
2

IRENA (2018) Global Energy Transformation, A Roadmap to 2050.
JRC/IENE (2016) Τender for the acquisition of a report and dataset on energy scenarios for South Eastern Europe
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PSE S.A.

INTERVIEW
Polish Network Development
Plan
TSO solution to accommodate to new conditions
Paweł Sadowski
Specialist in System Development Department, PSE

Polskie Sieci Elektroenergetyczne (PSE), as the transmission
system operator in Poland, plays a key role in creating conditions for the growing renewable energy sector. The strategic goal of PSE is to create a meshed grid based on a 400 kV
network capable of accommodating planned development
scenarios of the Polish power system, especially focusing on
the generation sector, including renewable energy sources.

cross-border or cross-border relevant projects. The projects
are intended to increase the interconnectivity of the Polish
transmission system with neighbouring systems. Simultaneously, it should create conditions for the integration of renewable energy sources in the Central and Eastern Europe region.

PSE periodically prepares a Transmission Network Development Plan intended to meet the expected electric system
development from the grid perspective. PSE plans the system
development, taking into account the following aspects.

The process of transmission network development planning is coordinated between the Transmission System Operator (TSO) and Distribution System Operators (DSOs). The
needs for network development, on transmission and distribution levels, are identified through network analyses of the
impact of new generation connections, including renewable
energy sources.

Other commitments and including agreements with DSOs

The Concept of National Spatial Planning
The National Spatial Planning Concept creates the framework for other strategic documents and provides coordination in terms of national and local plans and programmes of
socio-economic development of the country. In regards to
the energy infrastructure, the document creates conditions
for assuring security of supply through the diversification of
energy sources, indicating corridors for development of transmission and distribution networks.

Connection agreements and conditions for connection
As of 15 December 2017, PSE agreed to the connection of
16 GW new generation sources, from which, 5.2 GW is renewable energy, of which 3 GW are on-shore wind farms and 2.2
GW are off-shore wind farms located on the Baltic Sea.
Currently the installed capacity in renewable energy, i.e.
wind, biomass, run-on-river and solar in the Polish power system is about 8.2 GW, compared to 43 GW of total generation
capacity, that makes almost 20% of the total. The share of onshore wind energy with a 5,8 GW capacity outweighs other
renewable sources, yet the capacity of biomass/biogas is 1.1
GW, run-on-river is almost 1 GW and photovoltaics capacity
reaches almost 300 MW. The average growth rate of renewable capacity has been about 600 MW per year during the last
10 years.

Voivodeship Spatial Development Plans
On the regional level, the Voivodeship Spatial Development Plans constitute basic planning documents from the
point of view of the national transmission grid development.
In particular, the plans define new transmission connections,
including cross-border connections, as well as the geographical location of supra local, or regional, investments.
Polish Energy Policy

Effects of the system development plan

One of the main goals defined in the Polish Energy Policy document, regarding the generation and transmission of
electrical energy, is to ensure “...continuous coverage of energy demand, taking into account the maximum possible use
of domestic resources and environmentally friendly technologies”. This goal can be reached by undertaking the following:

The above-mentioned conditions and assumptions were
taken into account upon composing PSE’s investment plan,
which contains required extensions and upgrades of the
transmission grid elements, located mainly in the northern
region of Poland. The reason for this is the majority of new
planned renewable generation sources, mostly wind farms,
are located in the northern regions of the country, while demand remains in the central and southern regions.

• Building new generation sources,
• Developing national transmission networks capable of
taking power from planned and newly built generation units,
with a particular focus on wind farms, and
• the development of cross-border connections.

The plan contains over 200 individual project investments
(construction of new overhead lines and substations, upgrades of lines and substations, installation of new transformers, etc.). The total capital expenditure planned for the period,
2018-2027, amounts to approximately 13 billion PLN, which is
over 3 billion EUR.

EU TYNDP
The National Development Plan includes projects derived
from the EU-wide Ten-Year Development Plan (TYNDP). Projects included in the latest available TYNDP 2016, focus on EU
energy goals, such as the security of supply, sustainability
and the European energy market. PSE is the promoter of five

The aggregated effects of the National Development Plan
for the period, 2018-2027, are expected as follows:
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An additional 400 kV lines – 3861 km,
increased transformation capacity:
400/220 kV – 2 000 MVA,
400/110 kV – 7 920 MVA,
220/110 kV – 7 555 MVA,

REPORT
•

increased reactive power compensation capacity.

The grid structure planned for 2022 and 2027 are shown in
figure 1 and 2, respectively.

INTERVIEW

Figure 1: Transmission grid diagram - investments planned up to 2022.

Figure 2: Transmission grid diagram - investments planned up to 2027.

Future possible transmission grid development

the need for construction of an offshore meshed transmission
grid. Additionally, the Polish Nuclear Power Programme foresees
a nuclear power plant with a capacity of about 3-4 GW commissioned after 2030. These prospective undertakings introduce a
necessity for additional investments on the TSO side located in
the northern part of the country to connect and uptake power
from new generation sources.

PSE’s analyses of the potential for offshore wind farms, located in the Polish Exclusive Economic Zone of the Baltic Sea,
show possibility for construction of up to 8 GW of generation,
possibly more. Investigation of the possible means of connection and uptake of power from offshore wind farms, suggests

4
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EPSO - G

INTERVIEW
HOW OPEN TRADE PLATFORM
TRANSFORMED LITHUANIA’S
ONCE OPAQUE BIOMASS MARKET
Rolandas Zukas
Chief Executive Officer of EPSO-G, Lithuania
Over the past five years, Lithuania’s BALTPOOL exchange has
redesigned the country‘s once opaque biomass market, set
clear trading rules and product standards, and scaled down
heating prices by a third.
Now it has set its sights on providing a competitive floor
for timber trade and heat auctions for independent heat
producers, says Rolandas Zukas, the chief executive officer
of Lithuania’s state-run holding company, EPSO-G which is
in charge of the country’s electric energy and natural gas
transportation systems and biofuel and timber trading floor
BALTPOOL.
Simple yet handy tool
The launch of Lithuania’s biofuel exchange BALTPOOL took
place back in 2012 to offer local market participants a simple
yet handy tool for tracking biomass market prices and efficiently buying wood chips and pellets of a required quality right in
one spot.
It stemmed from the absolute necessity to distill the rela-

At that time Lithuania, heavily reliant on energy imports,
produced about 25 percent of all heat in district heating systems from biomass. Lithuania wanted to convert even more
heat plants to using biomass – a local renewable resource, instead of more expensive natural gas – an imported fossil resource.
So, it was crystal clear that to reap the benefits from the
conversion, it was necessary to provide a transparent and
competitive trading platform with low market barriers for new
participants, so that the biomass supply business could grow
and meet increasingly higher demand for biomass products in
newly built biomass heating plants.
As a result, it was decided to foster competition in the biomass sector by establishing a biomass exchange where the
market participants would trade using a simple and transparent tool paving the path to fair market price formation of biomass products – wood chips and wood pellets.
Standardized products
However, there were quite a few issues that made establishment of the exchange particularly difficult. One of these
was non-standardized wood chips products.
tionship-based biomass supply market where price differentials in neighbouring regions was exceeding reasonable explanations, with the largest participant holding over 40 percent of
the market.

Of course every buyer believed that his needs are unique
(moisture content, fraction size etc.) so there is no way to standardize wood chip products. BALTPOOL solved the issue and
today, trade in biomass products in BALTPOOL biomass exchange is as easy as electricity or gas in any other exchange.
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Product
Moisture content, %
Ash content, %
Main fraction, mm
Small particles (< 3.15
mm), %
Raw material

SM1

SM2
INTERVIEW

SM1W
20% - 45%

SM3

35% - 55%

35% - 55%

35% - 60%

up to 2%

up to 2%

up to 3%

up to 5%

3.15 <= P <= 63
(min 80%)

3.15 <= P <= 63
(min 80%)

3.15 <= P <= 63
(min 70%)

3.15 <= P <= 63
(min 60%)

up to 2%

up to 5%

up to 10%

up to 25%

Stemwood

+ Residues from wood
processing industry

+ Whole trees

+ Logging residues

Three standardized products were launched in the market:
SM1 – the best quality wood chips; SM2 – middle quality wood
chips and SM3 – the lowest quality wood chips which may be
produced entirely from wood cutting waste.

The growing number of new participants indicated that a
clear and transparent system was beneficial to the entire market. New businesses may easily enter into the market and contribute to market liquidity and security of supply. Statistics also
prove such findings: after 5 years from the start of operation
of the exchange, the market share of the largest participant
shrank to 15 percent from almost 40 percent five years ago.

Today even contracts concluded outside the exchange use
the same product classification. That proved that wood chips
products can be standardized and traded like any other commodity.
Low market barriers for new participants = competitive
market
Another goal was to make entrance into the market for
new market participants as easy as possible. It was clear that to
improve the competition level in the market – it was necessary
to attract all market participants to the exchange, -- even the
smallest supplier, despite its size or experience.
The growth of new market participants was astonishing
and their number late in 2017 topped 300. Different companies of various sizes and experience joined the exchange: from
experienced companies with millions of euros in turnover to
small farmers who would supply biomass after their farming
season has ended.

6
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INTERVIEW

Highly liquid biomass spot market

This reflects well in the index of market concentration calculated by Lithuania’s energy sector watchdog that shows over the five years that a highly concentrated national biomass
market moved to the ranks of low concentration.

Low market barriers for new participants not only increased
competition, but also created new business opportunities for
small suppliers. Many new suppliers increased the liquidity of
the biomass market and SPOT market after the biomass weekly
contracts instrument was introduced.

In the chart above, you can clearly see that when trading in
the exchange becomes more active, the level of competition
in the whole biomass market increased greatly.

That meant that BALTPOOL opened an option for participants to conclude contracts of different length ranging from
weekly contracts, which are considered as SPOT market, to
half-year contracts. SPOT market became a very important part
of the biomass supply chain in Lithuania. Today over 40 percent of all contracts are concluded for weekly supply.

Today, more than 95 percent of all regulated market participants purchase biomass through BALTPOOL biomass exchange. According to BALTPOOL’s estimate, including the entire market (non-regulated participants, industry companies),
BALTPOOL market share today constitutes 75 percent of the
entire biomass market in Lithuania.

7
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Such a liquid SPOT market is lucrative and convenient for
the market participants – they have an option to buy biomass
instantly at any time when they need additional amounts of
biomass, be it during extreme weather conditions or upon failure of a supplier to deliver biomass on time.

sive gas for heat production in extreme weather conditions.
Debut of BALTPOOL wood chips spot Lithuania (BWCS LT)
index

INTERVIEW

Seeking to help participants to know the current market situation even better, early this year BALTPOOL launched
BALTPOOL WOOD CHIPS SPOT INDEX. The goal of BWCS LT
index was to provide market participants with a crystal-clear
reference point that reflects the spot price of wood chips as
well as the price history.

That proved particularly handy in the last heating season
when, because of lower than usual temperatures, it was more
difficult to source biomass. In Lithuania every buyer, albeit at
a higher price, was able to fill in its demand on the market, in
contrast to neighbouring markets where buyers, due to lack of
such an option, were forced to switch to much more expen-

The Index allows market participants to know current market situation with just one glance at the chart.
On top of that, it also serves as a reference point for market participants that are not trading in the exchange to relate
their contract pricing to the BALTPOOL index (it’s necessary to
have contract with BALTPOOL for commercial use of BWCS LT
index).
Going forward, the index also paves way for an option to
create new financial products linked to the index in the future
(for hedging biomass prices etc.).
Participants may conclude contracts for different periods: a
week, a month, one quarter and a half-year.

How does it work?
Trading auctions take place every Tuesday. Until 10.30 EET
the buyers submit their orders. Then sellers submit their orders
(until 11.00 EET) and at 11.00 EET the action begins. During the
auction only, the sellers may reduce their order prices – buyers
cannot change their orders. Every lowering of the price prolongs the trading session by three minutes. The auction can
last up until 12.00 EET at the latest.

The most popular period is a week – about 40 percent of
all contracts are concluded for this period. The longest available contracts (quarter and half-year) also constitute about 40
percent.
Immediately after the auction, trading results are sent to
participants. Only then do participants see with whom they
made contracts – all the trading is anonymous and during the
trading no one can see what participants submitted orders.
Only prices and quantities are shown in the trading table. That
guarantees transparency and efficient price formation in the
market.

The buyer needs only to enter the maximum price he wants
to pay for biomass and the amount in energy value (tones of oil
equivalent or MWh). After that, sellers compete for his order by
lowering their order prices.

Lessons learned
We believe that an open, transparent and simple trading
system above all creates added value to its users and that is
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INTERVIEW
Fast and easy biomass purchase procedure in BALTPOOL Biomass Exchange

major element of success. Participants save time and money
buying biomass in the exchange: they conclude contracts for
biomass with just one click instead of entering a long and tedious direct negotiations process with a range of buyers or
suppliers.

sions, so they are free from long negotiations with potential
suppliers every year. All one needs to do – is put the order in
the exchange. And this system can be easily adapted to other
countries too!
Seeing the benefits the exchange created for national market participants, BALTPOOL made necessary changes to its
documents and system to allow international participants to
participate in the exchange early in 2017.

On top of that, standardized products specifications and
contract conditions further help market participants to know
exactly what was expected from them during the contract period regarding their rights and obligations.

Since then 30 companies from Latvia began trading on
BALTPOOL exchange. That inspired even further international development and in February 2018, together with a Danish
partner, BALTPOOL opened Biomass Exchange in Denmark –
BiomassPool.com.

Additional benefits – in one place one can find all the information about the market. All the information is equally
available for all the market participants. That really helps participants to understand the current market situation and make
informed decisions regarding sale or purchase of biomass
products.

After just a few months of operation, over 10 companies
had registered, and the first orders have been submitted for
biomass sale and purchase.

What are the benefits?
Since 2015 the value of traded contracts more than tripled
with more than two million tons of wood chips (5 TWh) traded
last year.
BALTPOOL, now the number one platform for anyone
wanting to buy biomass in Lithuania, has more than 300 registered members from all three Baltic States and Belarus, with
total installed capacity of all buyers exceeding 1600 MW.
Last year 97 percent of all biomass produced in Lithuania for regulated heat producers was traded there.

Danish Biomass Exchange by BALTPOOL and Biomass Pool

Export of know-how and sustainability

On top of regular trading tools on the Danish trade platform, sustainability requirements were added to the system.
This unique feature helps market participants to easily meet
sustainability requirements, also serving as substantial value
proposition to other market makers as well.

The beauty of the BALTPOOL system is its simplicity – it
does not require the buyers to own their procurement divi-

The exchange in Denmark is only the first step toward a regional exchange. We further seek to create a system where international trades could be concluded in straightforward way.
More and more new projects are developing in the Baltic Sea
region and more and more important are cross-border trades
of biomass. BALTPOOL analyses different markets where there
is the biggest need for such a system.
Competitive timber trade platform and heat auctions next
Since the biofuel exchange already showed its strength,
Lithuania chose to extend the market-based relationship to
state-owned timber trade and electronic heat auctions.
With the first deals registered, hopes are high that in few
years, we will be ready to share a relevant story on the benefits
of a fair and competitive timber market.

Statistics of the BALTPOOL Biomass Exchange in 2017
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INTERVIEW
Role of hydropower as a stable and sustainable
source of energy - HEP’s portfolio and
development plans
HEP

Davor Bošnjak
Head of Intraday Trading and Planning Department, HEP, Croatia
In order to remove barriers to deployment and successfully
cope with the current technological breakthrough, it is necessary to take wise and resolute steps to provide flexibility,
the most needed good in the contemporary power system
and at the market. One of the best solutions for creating
such a stable and sustainable “shock absorber” is definitely
hydropower. This article reflects many operational challenges regarding the current RES and hydro deployment in
Croatia and the surrounding region, together with several
potential recommendations for further sustainable development, in order to capture the potential given by nature,
and extend the rich heritage of knowledge, tradition and
existing power solutions.
Thinking about many challenges and opportunities for
RES deployment in Central and Eastern Europe, it is necessary to understand from an operational perspective how this
process of generation influences the existing power system
and how to achieve sustainable rise of RES by preserving security of the supply for each customer. Namely, although RES
have many positive aspects, from an ecological point of view,
their generation is influenced only by the volatile appearance
of wind, sun, rain and other renewable sources. This group
is also expandable with biogas, biomass, energy from waste
and geothermal energy; together with high-efficiency cogeneration, which has been supported by The Clean Energy Package1 in order to stimulate sustainable development of district
heating systems as well.
Therefore, it is intuitively understandable that an efficient
market model as well as a reliable technical power system
should be based on an optimal mix of diversified, dependable
and preferably independent sources in order to fulfill two basic prerequisites:
1. Ability to instantly give needed energy to each customer in every moment regardless of the scarcity of renewable
energy from any particular source at that very moment
2. Ability to responsibly forecast and optimize generation
in each individual portfolio regardless of the market price,
in order not to create additional externalities which could

derogate and harm an entire market and technical systems.
Looking at many different energy sources, both fossil and
renewable, that could serve as a portfolio leader in simultaneous achievement of these often confronted goals, one of
them emerges as the optimal solution: hydropower.
Since building HPP Krka2 in 1895, Croatia and its state
owned energy company, Hrvatska elektroprivreda (HEP)3 has
been collecting experience around how to meet the needs
of customers by using innovative solutions and optimizing
the potential of nature. Incorporating climatological, hydrological, pedological factors and many other aspects as well
as flood protection and preserving sources of drinking water,
Croatia has today a relatively diversified portfolio, mostly capable of tackling different challenges in daily operations.
Such daily operative work within HEP’s portfolio4
comprises:
• load forecasting and fulfilling the needs of all of its customers
• generation optimization, including inflow and water
value forecast as well as coal, gas and nuclear energy5 utilization, taking care to meet the highest standards6 of social and
environmental responsibility, integrity, competence, innovation and business excellence
• maintaining market presence at many European
markets7
• providing ancillary and balancing services in
the Croatian power system8 and cooperation in INC with
Slovenia and Austria9
In particular, although Croatia has so much potential for
RES10, as the whole SEE region does11, the problem arises from
the fact that implementation of many other prerequisites necessary for a smooth incorporation within the existing power
system and market model have been delayed, resulting in:
• Separate markets & individual legal barriers for each
country in SEE
• Insufficient measurements for equal market conditions

1
https://ec.europa.eu/energy/en/topics/energy-strategy-and-energy-union/clean-energy-all-europeans
2
https://en.wikipedia.org/wiki/Jaruga_Hydroelectric_Power_Plant
3
http://www.hep.hr/about-hep-group/2502
4
https://www.hops.hr/wps/portal/en/web/hees/data/present
5
https://www.nek.si/en/about-nek, https://www.nek.si/en/about-nek/business-indicators
6
http://www.hep.hr/about-hep-group/mission-vision-and-basic-values/2522
7
http://www.hep.hr/hep-group-companies-2506/hep-trgovina-d-o-o-2575/2575
8
https://www.hops.hr/wps/portal/en/web/hees/services, https://www.hops.hr/wps/portal/en/web/market/balancing
9
https://www.apg.at/en/markt/netzregelung/sekundaerregelung/inc
10
http://irena.org/-/media/Files/IRENA/Agency/Publication/2017/IRENA_Cost-competitive_power_potential_SEE_2017.
pdf?la=en&hash=DE44F51BDDFB43D4CB8D880B5AB71713447BA043, pages 48-51
11
http://irena.org/newsroom/pressreleases/2017/Jan/South-East-Europe-Has-Vast-Renewable-Potential-worth-740-GW-IRENA-ReportFinds
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for each market12
• Issue of preferential treatment for new-coming RES in
comparison with the existing ones
• CBTC bottlenecks between SEE and WE, see Picture 1

INTERVIEW

Picture 2: Current RES installed capacity in Croatia (data available from 25.05.2018)17

Picture 1: Cross Border Transmission Capacity Daily (Day-Ahead) Auction/Allocation
results in period 2017 + Q1 2018 + problem at Intraday level

Several projects have been identified already for building
the new interconnectors13, and the Bidding Zones Review14 will
be connecting different regions closer together towards Pan-European network singularity, while other measures underway are:
•
Financial (forward) vs Physical Long-term Capacity
Allocation
•
NTC vs Flow based method in CORE CCR
•
Day ahead coupling
•
XBID – intraday coupling – implicit & explicit CA
•
AS and BE coupling (GLEB)

Picture 3 shows how hourly spikes of wind generation can
vary, while Picture 4 depicts these hourly changes, which pose
challenges for optimal planning and dispatching the system in
real time. Picture 5 shows how difficult it is to forecast the wind
generation and potential necessity for the balancing capacity range required for the operational capability to cover such
needs. Picture 6 shows needed balancing energy. Assuming the
scarcity of the reservoirs and the inflow volatility at the corresponding storage HPP, that gap between needed energy and
energy capable of fulfilling the basic portfolio market needs, -together with extra unplanned balancing energy -- actually represents the essential problem for daily operational work.

Picture 2 represents the current RES deployment. The table
shows RES structure according to different technologies, while
the pie chart shows total distribution of the installed power in
Croatia. Looking at the structure of HPPs, at first glance, it looks
like Croatia has much more capacity in storage HPPs15 than runoff HPPs, but the greatest problem in getting more intense and
optimal generation out of these storage HPPs arises from the
scarcity of the corresponding reservoirs.
Picture 2 shows that the greatest majority of RES within the
current FIT system represents wind farms, while solar generation
is definitely underestimated, especially along the Croatian coast
where the global radiation (W/m2) is the greatest16.

Picture 3: Forecasted and realized wind power plant generation in March 201818

12
The fact that many countries in South East Europe have efficient measurements (in the resolution of a second) at their borders with
neighboring countries, whereas inside of those countries measurements are inefficient (monthly or semiannual resolution) or sometimes even don’t
exist at all.
13
http://tyndp.entsoe.eu/tyndp2018/
14
https://preview.entsoe.eu/news/2018/04/05/first-edition-of-the-bidding-zone-review-published/, Figure 1.1 (page 10)
15
http://proizvodnja.hep.hr/proizvodnja/en/basicdata/hydro/default.aspx
16
http://www.solvis.hr/wp-content/uploads/2012/05/suncevo-zracenje-u-hrvatskoj.png
17
Map - https://oie-aplikacije.mzoe.hr/InteraktivnaKarta/, Table - http://files.hrote.hr/files/PDF/Sklopljeni%20ugovori/PP_HR_25_05_2018.pdf
18
https://www.hops.hr/wps/wcm/connect/dd5f80a4-2f80-4303-b221-b1f62ff21b65/HOPS+-+Mjese%C4%8Dni+izvje%C5%A1taj+o+proizvo
dnji+VE+u+HR+za+O%C5%BEujak++2018.pdf?MOD=AJPERES
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Picture 4: Maximum positive and maximum negative wind power plant hourly output variation in March

Picture 6: Sum of positive errors (negative balancing energy) and sum of negative
errors (positive balancing energy) of wind power plant hourly generation in March
2018

Considering volatile market conditions (e.g. during Spring
2018), we can grasp the complexity of the issue and the importance of having larger reservoirs in order to give to the market
and the power system a solution for storing the surpluses of hydropower, which could later serve as reliable source of energy in
cases of shortages on the market.
Referring to plans for further rise of RES market share in Croatia, it is worth considering what resources would be required to
balance the additional volatile RES generation and meet the requirements of the power system in extreme weather events. We
should also consider the corresponding system and market conditions that don’t include parallel investments in the tools capable of such balance. Revitalization of the existing HPPs and TPPs
(especially gas-fired high efficiency cogeneration TPPs also able
to optimize district heating systems), and enlargement of storage (both hydro, especially the one used for the pumped storage HPP in Croatia, and gas) are prerequisites to the power system
remaining
stable
and
achieving
sustainable
development.
Picture 5: Difference between forecasted and realized total WPP hourly generation
(forecast error) and its duration curve in March 2018
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The specifics of offshore projects in the Baltic
Paweł Malarz
Senior Specialist in PGE Polska Grupa Energetyczna S.A., Poland

Offshore has recently become one of the most interesting
topics in the energy sector. We are witnessing successive
records in projects’ total and nominal power of individual
turbines, but also the extremely low prices offered in auctions. 2018 is a breakthrough year also for Polish offshore
- many companies have announced interest in the development of these projects. It is therefore clear that wind
farms in the Baltic Sea will be built, especially as the players'
appetite is increasing. Trends are undeniable - European
energy utilities have been building their offshore wind farm
portfolio for years, and turbine power technology costs are
constantly declining. Do Polish offshore projects also have a
chance to offer energy sales without subsidies? The purpose
of this article is to present from an appropriate perspective
the relevant issues regarding specificity of projects that will
be developed in Poland.

an offshore transformer station. TenneT's liability in the Netherlands is similar. Such models are less risky for investors.
It follows from these scenarios that the record low auction
prices were therefore achieved in regulatory conditions, assuming reduced risks and lower costs for the investor. Projects
that have a chance to hit the headlines due to the offered energy prices must have limited DEVEX costs and must be provided with ready socket.
In Polish conditions, implementation of the first of the
above assumptions is not possible. Projects have been already in development for several years. Players with the most
advanced projects have already financed environmental and
geological surveys, as well as hydrographic and meteorological measurements from their own resources. They incur all
the risks and costs in the development phase of the project.
The role of the state is limited to issuing a concession, determining the general zoning plan of maritime areas, and issuing
permits for the construction of artificial islands. These activities, although crucial from the point of view of project implementation, are, however, of a purely procedural nature, and
do not incur significant assessment or analysis costs.

In 2017, Bundesnetzagentur - the German energy regulator announced the results of the auction for German offshore
projects, in which 3 out of 4 projects offered an auction price
of 0 EUR/MWh. In turn, in 2018, Nuon Energy N.V. - subsidiary company of Vattenfall, secured the rights to implement,
without subsidies, projects Kust Zuid 1 and 2 in the Dutch
economic zone, with a total capacity of 700-750 MW. Following the reports on offshore projects in Europe, one can get
the impression that there is an expectation that soon all such
projects will be built without support. So, will similar messages be released about Polish projects in the next few years?

Responsibility for the implementation of the grid infrastructure is also different. Polskie Sieci Elektroenergetyczne
(Polish TSO) issued the first grid conditions for offshore wind
farms in 2012. In all cases, the connection point was located
within the National Power System at 400/110kV power stations. For projects implemented by the Wind Power Plant Baltica-3 sp. z o.o., as well as by Polenergia Bałtyk III sp. o.o., the
variants adopted from the beginning included the construction of individual infrastructure for the power output: offshore
transformer station, undersea cabling for power output and
its land portion, as well as the point of connection with the
power grid- its own transformer station. Any change in the
concept assuming taking over the responsibility for connection by the TSO would cause significant delays in projects and
as such is not permissible. The concept for the development
of Baltic offshore transmission network - so-called Baltic grid,
which may serve as a part of the new interconnectors with
Lithuania and Sweden, could provide connection for projects
directly by the transmission system operator. However, only
future projects that are currently in the early stages of development could benefit from this connection, on the condition
that relevant preparations are undertaken relatively quickly.
The development of such a project requires several years of
conceptual and preparatory work.

A fact is that the European offshore market has various
specificities and is not homogenous. Different models of project implementation may be found. A so-called British support
model, established in the largest offshore market in the world,
is based on the “let the market decide” assumption. Therefore,
investors are fully responsible for the preparation phase. Thus,
investors bear all risks and costs of planning and preparing
the project. On the other hand, support systems operating in
Denmark and the Netherlands assume an auction is conducted for nearly prepared projects - the state entity is responsible
and bears the costs of project preparation. The Danish system
provides the widest scope of preparatory work. The Danish
Energy Agency is responsible for guiding the full Environmental Impact Assessment procedure, oceanographic studies and
meteorological measurements, preliminary geological surveys and the identification of unexploded ordnance. Similar
differences exist in relation to connection costs, which constitute a significant percentage of CAPEX - the cost of connection infrastructure is about 20-25% of all investment costs.
In case of projects implemented in the United Kingdom, the
liability for transmission infrastructure is borne directly by the
investor or the Offshore Transmission System Operator. However, in the latter case, the costs are also transferred to the
investor. On the other hand, in the case of Danish and German
systems, grid connection costs are borne by the public Operator. For example, Energinet.dk finances builds and operates

Projects located in the Polish exclusive economic zone
have a smaller chance of offering record low prices also for
another reason. Currently in Poland, the costs of capital for
investments in the energy sector are much higher than, for
example, in Germany. According to DIA-CORE project co-financed by the European Union, the weighted average cost
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of capital in Poland for wind energy is more than 2.5 times
higher than in Germany and 1.5 times higher than in Denmark
and the UK. For countries such as Poland, the fall in technology costs is still neutralized by much higher costs of capital. For
this reason, it will be particularly important to create a stable
legal and regulatory environment and an appropriate support
system that will ensure the implementation of a long-term
program for the development of offshore wind energy over
the next decade.

final consumers in a different way – e.g. in the form of network charges. The total sum of costs will therefore be comparable, regardless of how many sources financed the project. In
each case, final consumers provide the financing. Therefore it
should be pointed out that auction price does not constitute a
relevant indicator of cost effectiveness of the project. Besides,
auction prices are also not comparable between support systems due to specificities of support systems, including different approaches to indexation or maximum length of support.
For the Polish support system, a 15-year contract for the difference is considered, while some countries offer support over
a longer period, e.g. Denmark – 20 years, Belgium – 20 years
with possible extension.

INTERVIEW

Despite the unfavorable conditions discussed above, certain potential to reduce costs in Poland still exists. The first
aspect that can contribute is the scale effect. At present, the
potential of projects is estimated at 6-8 GW with single projects reaching 1 GW. In order to achieve the effect of scale, it
would not be necessary to consolidate projects within the
group of companies. It would be rational, however, to adopt a
common purchasing strategy. A concept of joint involvement
(projects clustering) in the development of shipbuilding and
production facilities necessary for the implementation of projects, but also service infrastructure for the period of operation
should also be considered.
The reduced potential to offer record low prices in the
auction does not mean that the costs incurred by end consumers for support of offshore projects in Poland will be significantly higher than in western Europe. It should be borne in
mind that costs of turbines and construction work are comparable irrespective of the country in which the project is located - the market in this area is pan-European. A lower auction
price for projects using available grid connections means only
that the cost of the grid part of the project will be incurred by

***
It should be expected that offshore projects implemented in the Baltic Sea will not hit the headlines with record low
auction prices per MWh. This results from higher project costs
incurred for the development phase as well as higher costs
of capital. Nevertheless, taking into account all costs financed
by final consumers, these projects have a chance to achieve
cost efficiency comparable to projects developed in western
Europe. Additional cost-reduction potential may result from
scale effect and closer cooperation of investors within the
framework of the National Programme for Offshore Wind Development.
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RES development strategy
in Romania and Bulgaria
Eugenia GUSILOV
Director ROEC - Romania Energy Center
Already in 2014, overall Renewable Energy Sources (RES) use
was 26% in Romania and 18% in Bulgaria, more than their
respective targets for 2020 (24% - Romania, 16% - Bulgaria).
According to the 3rd RES Progress Reports, in Romania RES
have their biggest use in electricity production (44% in 2014),
followed by heating & cooling (28%) and the lowest use in
transportation (4.5%). In Bulgaria, RES have the largest share
in H&C (28%), followed by power generation (18.9%) and
transportation (5.3%). Both countries have achieved their
2020 targets for RES in final energy consumption ahead of
time. During the period 2013–2014, neither Romania nor
Bulgaria used cooperation mechanisms such as statistical
transfers, joint projects or joint support schemes (no statistical RES transfers to or from other EU Members States).
Romania’s first law designed to promote renewable energy was adopted in 2005 and produced no major results. Only in
2008, with the adoption of Law 220/2008, which provided serious incentives, did renewable energy really take off in Romania. The law set national targets for electricity produced from
RES in final gross electricity consumption at: 33% by 2010, 35%
by 2015 and 38% by 2020. Law 220/2008 was based on mandatory annual quotas and put in place a support scheme based
on green certificates (GCs), which was described at the time as
one of the most generous in Europe. In 2009, Romania notified the European Commission about the support scheme, and
the EC approved it in July 2011 (see Decision C(2011) 4938 on
state aid SA 33134 (2011/N)). Romania became one of the fastest growing markets for wind energy in the region, and almost
EUR 8 Billion is invested in RES projects as a result. From only
a few MW of wind capacity (in 2007) it skyrocketed to 2,000
MW (2013). At the end of 2017, total wind installed capacity
in Romania was 3,029 MW. The entire RES capacity reached a
record 4,349 MW in 2013 (the peak year for new RES installed
capacity).

Already in 2012 Romania reached its national targets for
electricity produced from RES in final gross electricity consumption:

Despite exceeding the intermediary targets set under the
national Renewable Energy Action Plan (NREAP) for renewable
energy use in electricity production (RES-E) and for heating
and cooling (RES - H&C), Romania struggles to meet its targets
for renewable use in transportation: only 4.5% compared to
the 7.72% target for 2014.
Indicative trajectory set out
in NREAP

Data from the responding years

RES - H&C (%)

17.63

2013

2014
17

27.53

2013

28.43

2014

RES - E (%)

36.66

40.04

40.0

44.0

RES - T (%)

7.32

7.72

4.30

4.50

Overall RES
Share (%)

19.35

19.66

25.13

26.27

Source: Romania 3rd RES progress report

Romania: target under NREAP vs actual data

However, in mid-2013 the law was ammended citing price
affordability concerns. Government Emergency Ordinance
(GEO) no. 57/2013 significantly curbed investors’ interest in renewable projects. A number of GCs per each technology were
delayed from trading until March 2017: 1 GC for new hydropower plants (HPPs of up to 10 MW), 1 GC for wind farms, and
2 GCs for solar farms. These delayed GCs are to be awarded
for new HPPs and solar farms starting with April 2017, for wind
farms - as of January 2018 gradually until December 31, 2020.
As a result, investment in wind projects dropped significantly
in 2013-2017. In fact, all wind projects that have been finalized
since 2013 are projects that started in 2012, with only a few
new capacities brought online – a sharp decline compared to
the 2010-2013 period. For instance, new installed wind capacity in 2017 was just 5 MW, a significant drop even compared to
the 48 MW of new installed capacity in 2016.
As of 2017, the GC scheme is no longer applicable in Romania for newly installed capacities. The 2013 changes in RES
regulation and the design of the support scheme (which mandates that the regulator sets annual quotas for RES that benefit
from the GC support scheme) have created a glut on the GC
market.
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Government Emergency Ordinance (GEO) #24 issued on
March 31, 2017 created an anonymous market for trading GCs,
which was launched on September 1, 2017. The idea was to
force everyone to trade Green Certificates (GCs) only on this
centralized anonymous market organized by OPCOM. The
purpose was to create competitive, transparent, public, and
non-discriminatory trading. Over the summer of 2017, ANRE
and OPCOM worked on the regulatory framework for this anonymous market for GCs. Thus, starting on September 1, 2017,
there are two separate anonymous markets for Green Certificates: the GC market for spot transactions and the GC market
for term transactions.

(whether he has to issue an invoice and how this is to be done
in practice).

The GCs suspended from trading until 2017, once released
INTERVIEW
starting with April 2017, have created an oversupply on the

On the other hand, Romania presents a unique case in Europe regarding the residential prosumer. Due to a regulatory
oversight, in practice, only the big RES-E producers feed electricity into the grid. The small RES-producers (e.g. an individual
who has a PV installation on his roof) cannot feed his excess
electricity into the grid and get paid for it. Since the adoption
of the 2008 renewable energy law, the small renewable energy
producers (<100 kW) were unable to sell their excess electricity
into the grid because the Finance Ministry has not identified
how to tax them. For 10 years, Romanian prosumers kept paying their electricity bills and feeding excess electricity into the
distribution grid for free. Currently (June 2018), the parliament
is debating new amendments to the renewables legal framework targeting 3 things: 1) the exemption from the requirement of the residential prosumer to obtain an authorization
from ANRE; 2) taxation (it is yet unclear if and how much the
prosumer will be taxed); and 3) the VAT regime of the prosumer

2009

market. According to PATRES, an association of renewable energy producers, there are some 11 million excess GCs on the
market. According to ANRE VP Zoltan Nagy-Bege, “not all producers manage to sell their green certificates and revenues
from green certificates are not evenly distributed among the
800 producers.” In April 2018 ANRE has announced that it plans
to draft a new renewable support scheme for the period starting with 2021, and that it will most likely be a feed-in premium
system. This is the first signal of Romania’s intention to continue support for RES after the end of the current support scheme.
If adopted, it could make new RES deployment become attractive again for investors.
Bulgaria adopted the Renewable and Alternative Energy
Sources and Biofuels Act (ZVAEIB) in 2007. Energy from Renewable Sources Act (ZEVI) was adopted in 2011. Bulgaria opted for
feed in tariffs (FiT). The preferential tariff is determined once
each year by June 30 and does not change during the entire
period of the power purchase agreement (PPA). There is priority grid connection for RES producers. The timeframe for the
long term PPAs are:
• 20 years for electricity produced from geothermal, solar
energy, and biomass;
• 12 years for electricity produced from wind energy;

2010
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21.7 %
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24.9%

27.5%
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28.3%
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5.6%

5.3%
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14.1%

14.3%

16.1%

19.0%

18.0%

Overall RES share (%)5

• 15 years for electricity produced by hydropower plants.
The Bulgarian RES support scheme also was deemed a very
generous one. The incentives prompted a fast-paced development, with the peak of installed capacity reached in 2012,
which is also the year when Bulgaria reached its 2020 target of
16% RES in overall energy consumption:
An estimated EUR 4 billion were invested from 2009 to 2012.
However, this coincided with the high costs of wind and solar
equipment, which drove up the final price to consumers. In
February 2013, people took to the streets to protest their high
energy bills. Against these developments, the government introduced a couple of retroactive measures: a moratorium on
new installations (August 2012) stopped the guaranteed prices
for new RES projects (July 2013), and attempted to impose a
20% revenue tax on wind and solar producers (a measure subsequently declared unconstitutional).

affected by energy poverty in Europe and with a large share of
firewood use in residential heating), the RES support scheme
was considered unsustainable in its initially designed form, and
subsequently adjusted to ease the impact on the final consumer. In both countries, the RES support scheme produced the desired effect (a green investment boom), but the ultra-fast RES
deployment triggered justified sustainability and affordability
concerns.
Finally, countries that have changed the renewable legislation (Bulgaria and Romania included) have often been sued
lately at the International Centre for Settlement of Investment
Disputes in Washington (the “ICSID Centre”) for compensation.
As recently as June 12, 2018, for instance, 12 solar producers
filed a claim at the ICSID against Romania on this very topic.
This experience is likely to make South East European governments more cautious with new renewables support schemes in
the future.

In both Bulgaria and Romania (two of the countries most
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Hungary and renewable
energy sources:
INTERVIEW
Reaching a crossroads
Zoltán Ruzsbaczky
Analyst
Although the share of renewable energy sources (RES) in the
Hungarian energy mix skyrocketed during the early 2000s,
the future does not seem so bright. Because of the planned
extension of the country’s nuclear power plant in Paks, the
nuclear power is expected to prevail in Hungary for decades.
For this reason, the RES renaissance is less likely to gain
ground, despite the fact that Hungary possesses a considerable potential for producing clean energy.
According to the annual summary of Eurostat, in 2016, Hungary produced 14.2 percent of its consumed energy from RES
(the statistics of Eurostat provides us with the most reliable and
up-to-date dataset). In line with the EU’s Europe 2020 strategy,
Hungary, as a member state, had been obliged to set a target
to reach in terms of RES consumption. The government undertook that the Central European state will cover 13 percent of
its energy consumption from RES by 2020. The 14.2 percent
makes Hungary one of the 11 member states that have already
reached the target. We should note, however, that Hungary
has set one of the lowest targets. In comparison, only Luxembourg (11 percent) and Malta (10 percent) promised to reach
an even more conservative share, while Belgium, the Czech Republic, and Cyprus targeted the same percentage as Hungary.
Later on, as the Hungarian government realized that advocating a renewable energy support scheme creates more jobs, it
decided to increase the commitment to 14.7 percent by 2020.
The share of renewable energy sources in heating and
cooling exceeded 20 percent (20.8 percent), which makes Hungary one of the pioneers among the post-socialist EU member states in this regard. At the same time, as far as electricity
production is concerned, the share of the renewables is low:
according to Eurostat, it accounts for 7.2 percent for the time
being. Notably, this is one of the lowest levels in the entire EU
and only 3 countries, namely Cyprus, Luxembourg and Malta,
performed even worse.
Nuclear power remains dominant
Undoubtedly, the Hungarian government downplays the
role RES might play in promoting the country’s energy security
and prioritizes natural gas, various other fossil fuels and, above
all, nuclear energy. According to the National Energy Strategy,
released in 2012, Hungary would cover 16 to 20 percent of its
consumption from RES by 2030, while the share of nuclear energy would remain around 27 to 54 percent, and 37-52 of the
country’s needs would be fulfilled by natural gas.
One of the main priorities of the government is to reduce
Hungary’s dependency on energy imports (it buys approximately 10 bcm of natural gas from Russia every year, without
any real diversification) and, accordingly, to maintain a relatively low energy price for households. It is important to note that
promises of cheap electricity and heating were a key element of
the last two electoral campaigns of the incumbent Fidesz-KDNP coalition. The fear caused by the possibility of increase in
the household energy prices was the predominant reason for

Orbán Government’s reluctance to provide the renewable energy projects with tangible financial support during the early
2010s. At that time, the technology was relatively expensive.
With the proposed extension of Hungary’s sole nuclear
power plant in Paks, it seems obvious that the government is
keen to replace gas and other fossil resource imports with RES,
and not nuclear energy. However, in the years to come, the
government shall renegotiate the long term natural gas supply
contract with Gazprom, the Russian energy giant.
Solar revolution
Apparently, the above mentioned points might convey
an impression of dark future for RES. However, one should
see the fast approaching light at the end of the tunnel: after
years of negligence and hardship, the usage and production
of solar energy has finally started to spread across the country.
It started to gain a momentum in Hungary, partly because of
the spill-over effects of international trends, entrepreneurship,
technology, which is becoming cheaper than before, and the
relatively modest governmental financial support system. This
is a huge leap in a country where the solar energy business had
to face off huge tax burdens and bureaucratic obstacles for
many years.
According to the statistics of the European Commission,
the solar overall installed capacity in Hungary was only 12 MW
in 2012, 168 MW in 2015, and 220 MW in 2016. A clear trend
can be derived from these numbers, and there is a chance that
the nominal capacity can reach 1000 MW in one or two years,
analysts of Bloomberg and New Energy Finance argued in a
report released a few weeks ago.
Numerous projects are about to be implemented during
the next years and even more are on hold, waiting for a favorable decision regarding governmental financial support. Since
Hungary has an estimated potential of several tens of thousands of MW, it is up to the government what kind of policies it
is going to formulate and introduce in the future. It would be of
great help for solar projects if entrepreneurs proved that they
can create extra capacity relying on the market, without governmental support. With all the possible developments and
courageous endeavors, solar power would remain extremely
marginal, since Hungary’s total electricity consumption (coming from nuclear power, fossil resources etc.) is around 40 TWh.
And while the usage of solar energy is rapidly growing,
the energy coming from renewable sources in Hungary is still
dominantly coming from biomass. It is important to know that
the country possesses excellent agro-ecological conditions for
generating energy from biomass. However, it is not the most
environment-friendly source. According to different statistics,
around half of the energy produced from RES is produced from
biomass.
One of the main reasons behind Hungary’s poor perfor-
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mance on RES is the lack of wind power capacities. As Hungary's
potential for wind is relatively low (conditions are only promising in the Northwest), the generated power and the capacity
remained the same during the last couple of years. The current
cumulative installed capacity is 329 MW, and although Hungary’s Renewable Energy Action Plan (REAP) sets a modest target
of 750 MW (which is yet to be reached somehow) by 2020, it is
likely that wind power will not have a bright future in Hungary.
Hence, the government decided to cease the implementation
of new wind energy projects this year, as they were confident
that wind power cannot be profitable in Hungary.

Conclusion
The possible extension of the country’s nuclear power plant,
the huge amount of imported fossil fuels, the lack of ambitious
policies on environment-friendly energy production, and the
country’s poor potential for hydro and wind power all lead to
the conclusion that RES is likely to keep a backseat in Hungary in
the coming years. Although it is outstanding how many projects
in the field of solar power are about to be implemented, this
single source of energy would not change the big picture of the
country’s energy mix. The Hungarian strategy sets out modest
goals until 2030 and, even though it is impossible to tell what
the next ten years hold, it is likely that RES will replace not the
nuclear power, but only a small part of imported fossil fuels.

INTERVIEW

Another weak point in Hungary is the hydropower. Since
the country is one of the less mountainous countries in Europe,
its hydroelectric potential is limited. Moreover, since one of the
biggest demonstrations of the late socialist era was held because of a planned hydro plant on the Danube (and its possible
disastrous effects on the environment), the government is likely to avoid the political risks possibly caused by such a project,
especially since the country’s potential for hydro energy is extremely low.
Concerning renewable sources, Hungary possesses one of
the largest geothermal energy reserves in Central-Eastern Europe; however, its relatively low temperatures make it suitable
for heating, and not for electricity generation.
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Biomass is key for realising
climate goals and
INTERVIEW
implementing elements of circular economy
Dawid Klimczak
CEO ENEA Trading
Environmental issues are currently one of the hottest problems in the European Union. This results from the fact that
there is a general recognition that stopping climate change
requires definite and urgent actions, as well as setting
ambitious goals by all countries – not only European ones.
One of the instruments used for achieving those goals is the
EU energy policy, supporting the intensive development of
renewable energy sources (RES). Development of RES is definitely the prerequisite for realising ambitious climate goals.
However, does Europe use all the measures at its disposal?

engaged in promoting these problems in Poland and Europe.

Biomass is the oldest and most commonly available energy source. Biomass consists of residuals from houses, municipal services, agriculture, forestry, as well as residuals from the
wood industry for example. The omnipresence, amount, and
diversity of biomass determine its great potential for use not
only in the production of electric energy but also for heating
purposes and transport, as fuel bio-components.

The proposal of the European Commission included in the
Winter Package and connected to biomass, faces social expectations and climate challenges, as an attempt to regulate the
criteria of sustainable development in relation to obtaining
biomass on an EU level. At the same time, the Commission tries
to define the preferred directions of biomass investment development, suggesting mainly scattered sources and high-efficient cogeneration. It seems however that such a preference is
a disproportionate measure and also limitation is an excessive
intervention in the area of ‘producer- free decisions’. Maintaining the criteria of sustainable development for biomass,
correctly defined on an EU level, is a sufficient instrument for
ensuring that use of biomass will contribute to the realisation
of climate goals without any harm to the environment. Discussion of the above solutions continues. It is necessary to vote
for adopting reasonable and non-discriminatory solutions. We
must also keep in mind that biomass availability and methods
of use may be very specific for different regions of Europe.

In focusing on biomass as an energy source, some aspects
are crucial for it to reach its potential.
Firstly, biomass as an RES has advantages which other similar sources lack – it is a stable and controllable source, so it
can play an important role in assuring the appropriate level
of energy security. It can therefore be a perfect complement
to other renewable sources, like wind power plants or photovoltaics, where generation is completely dependent on current weather conditions. At the same time, energetic biomass
combustion can be a support tool for those countries where
the economy is based on fossil fuels and is transferring to a
low-emission economy.
Biomass is key for realising climate goals and implementing elements of the circular economy. There is no better way of
using organic industrial and agricultural residuals than as fuel
for biomass combustion systems. The production of such biomass is the inevitable result of human activity. The optimal use
for this raw material is system use – in the energy production
process. It’s important to keep in mind that if such residuals
are not used in an organised and regulated way, they are wasted or used for household purposes in an uncontrollable way,
being much less efficient and environmentally friendly – for
instance combusted in-house furnaces, thus not fulfilling the
strict environmental standards compared to industrial plants.

It is also necessary to ensure that biomass is obtained in
a sustainable way in order to prevent the negative influence
of those processes on the environment. That goal should be
reached by creating appropriate regulations connected to the
conditions and sources of obtaining biomass, which ensure
proper protection of agricultural and forest areas and at the
same time do not present an excessive administrative and financial burden for suppliers.

It seems that taking into consideration the diminishing
possibilities to use some RES technologies and the current
stage of technological progress, Europe must fully take advantage of all available measures, including the energy obtained
from biomass, on its way towards realising climate ambitions.
Only the complex use of that potential and proper combination of biomass’ role with other renewable energy sources can
be decisive for the perfect realisation of climate obligations by
Europe. That realisation must not exclude any available possibilities, especially when such a possibility is at our fingertips –
biomass.

This essay was first published on www.euractiv.com and is
republished here with permission

It is also important to note that efficient and sustainable
use of biomass sources brings significant advantages for local
communities. Biomass plant investments contribute to job
creation, as well as the development of the agricultural and
post-industrial areas. Correctly used and managed biomass
contributes to an increase in social prosperity in full correlation
with European climate goals.
Enea, being aware of biomass’ role in EU energy policy, is
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GRUPA LOTOS S.A.

The Hestor Project

INTERVIEW

Przemysław Bielecki
Coordinator, Regulation and International Relations Unit

The main aim of the project was to investigate the possibilities of storing the energy coming from renewable energy
sources as hydrogen gas, in salt caverns. Additionally, the
project also explored the possibilities of using hydrogen for
processes in refinery, the production of electricity and for
the supply of fuel cells. One of the important aspects was the
determination of the economic conditions, in order to assess
the profitability of the project. The project was implemented
by a consortium of the following companies and institutions:
Grupa LOTOS S.A., AGH University of Science and Technology, Research and Development Center CHEMKOP Ltd., Silesian University of Technology, Warsaw University of Technology, and Gas Transmission Operator GAZ-SYSTEM S.A.

phenomenon of hydrogen degradation and, subsequently,
the selection of appropriate materials for pipelines and fittings.
These tests have allowed to verify the intensity of hydrogen
interaction with the selected materials and to characterize the
degradation processes that may occur during the operation of
components in contact with hydrogen.

The hydrogen that will be generated and stored in a salt
cavern will be usable for:

To enable an optimization of hydrogen use in electricity
production, a research was necessary to define the characteristics of the GE LMS100TM gas turbine, powered by hydrogen
and a mixture of hydrogen and natural gas. The turbine’s work
characteristics with a partial load have been determined. The
conducted tests led to the conclusion that a turbine operating
at a 50% load will perform an efficiency drop of about 6 percentage points in relation to the nominal value. The increase in
the share of hydrogen in fuel was associated with an increase
in efficiency by 1 percentage point and a decrease in power
by 1.4%. Additionally, preliminary simplified economic calculations were performed and compared to the results of the technology of gas-steam systems. Due to the technological maturity, availability of systems, capital expenditures and energy
efficiency, the use of a gas turbine for converting hydrogen to
electricity was selected as the one most likely to be used.

• energy purposes, by using it as a fuel for gas turbines
during periods of peak demand for electricity,
• technological processes at the refinery, reducing the
need for natural gas, used for its production, and allowing a
rationalization and optimization of the hydrogen economy,
• road transport purposes.
The basic assumption that had to be verified was the availability of inexpensive surplus energy from renewable energy
sources (RES). Inexpensive energy should be the result of a
grid’s limited intake possibilities, due to an excessive energy
production from renewable energy sources during favourable
weather conditions. The conducted analysis led to the following results:
• currently, a surplus of RES energy occurs only on a few
days during a year;
• the availability of surplus energy that could be used to
supply electrolysers will occur, according to the reference scenario, only for 275 hours in 2020 and 1,350 hours in 2036;
• the growth rate of installed capacity in RES and power
demand could make the project feasible, but only in the distant future (2030 onwards).
Another aim of the project was to choose the best available locations for salt caverns leaching. The maximum version
of such a cavern (the largest possible for leaching in a given
location) will have a capacity ranging from 190,000 m3 to
350,000 m3, storing between 2,000 and 3 000 tonnes of hydrogen, which could allow to produce between 33 and 43 GWh of
electricity. Leaching such a cavern takes about two years.
The performed work has allowed to determine the optimal
shape and maximum capacity of a cavern, depending on the
minimum and maximum storage pressure, and meeting the
criteria of stability and tightness, as well as to identify the maximum cavern capacity depending on the type of the analysed
cavern, the depth of its foundation, and the thickness of the
deck.
An important element of the project was to investigate the

Regarding the project's objective of determining the characteristics of hydrogen generators, the researchers’ attention
was focused on the two most commonly used types of electrolysers, namely alkaline and PEM-type electrolysers. Based on
the performed tests, the efficiency level of alkaline electrolysers was of 78%, and that of PEM electrolysers was of 50%.

Additionally, an assessment has been prepared for the
possible use of by-products in the water electrolysis process,
namely oxygen, for refining purposes. Oxygen is used by the
refinery to increase the efficiency of the desulfurization processes. The preliminary analyses performed under the HESTOR
project have shown that the oxygen obtained in the process of
hydrogen production may be an important contribution to the
balance sheet of the refinery in Gdańsk.
As part of the project, a number of technical, technological
and economic conditions that have a decisive impact on the
profitability of the project were also defined. The calculations
were based on the current technical and economic parameters
and energy prices. We assume that, as commercial technology
continues to develop and mature (e.g. the construction of electrolysers), the CAPEX per unit will gradually decrease. This will
have a positive impact on the project's economic and financial
results.
For an economic analysis, a technical description was created, containing the most important elements from the previously performed analyses, and technical and technological
research, for which CAPEX, OPEX and revenue levels were
determined. Appropriate economic models were developed
depending on the adopted scenario. A multivariate economic
analysis was performed for periods of 20 years and 50 years.
Forecasts of electricity and natural gas prices were also used.
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As part of the feasibility study, the following scenarios were analysed:

• use of hydrogen for the refinery and storage at the facility
in Mechelinki;
• use of hydrogen for the production of electricity in a gas
turbine and storage at the facility in Białogarda,
• use of hydrogen for the production of electricity in fuel
cell and storage at the facility in Białogarda.

These variants were supplemented with the possibility of
using hydrogen in transport, as a complementary option. The
basic CAPEX of the investment ranges, depending on the variant, as follows:
• the technological use of hydrogen: USD 82.7 – 145.3 million USD;
• the use of hydrogen for energy USD 135.6 - 141 million.
Capital expenditures related to the construction of a hydrogen refuelling station were estimated at around USD 5 million.
The economic efficiency of the investment was determined using the NPV method, providing negative values for each basic
option.
The following factors are considered the most important for
the success of the project:

Given the above-mentioned results of the HESTOR project,
the key factors for increasing the efficiency of the projects of
energy storage as hydrogen gas were defined as follows:
• building a system of financial incentives, such as a partial exemption from transmission charges, lowering taxes and
other charges,
• introducing legislative incentives, such as a system of relevant "green" hydrogen certificates, given that hydrogen from
electrolysis has a low or almost zero carbon footprint,
• establishing a clear regulatory framework for the use of
surplus energy from renewable energy sources,
• standardizing the hydrogen injection to the natural gas
grid and establishing appropriate tariffs for such an activity.
As a main conclusion of the HESTOR project, it should be
noted that hydrogen storage in salt caverns is technically feasible, safe and possible, using the technologies and knowledge
of consortium members. The technical, technological and economic conditions, which have a decisive impact on the profitability of the project, were defined.
The performed analyses indicate that, under the current
conditions, the possibility of a profitable use of hydrogen produced in the electrolysis process, its storage in salt caverns and
further use, according to certain purposes, is unprofitable and
burdened with many conditions.

• electricity prices in 20 - 30 years,
• the amount of surplus energy from RES and from conventional sources: electricity balance, taking into account the
time-varying source of energy supply,
• volatility of hourly / daily / monthly / quarterly electricity
(produced and received).
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Cost-competitive renewable
power
generation. Potential across South East Europe.
International Renewable Energy Agency, January 2017, REPORT
The region of South East Europe (SEE)1 is facing huge challenges related to the development of its electrical systems.
Despite the variation, in different states, of the energy
resource base, the indigenous energy production and the energy import dependency or the energy supply mix, countries
face a similar need to replace the old thermal and hydropower plants, mostly constructed in the 1960s and 1970s, and to
cover the rising electricity demand. This opens momentum
for renewable energy sources (RES), which are becoming,
due to decreasing costs, a seriously considered option for
further development of electricity systems within SEE.

out that an impulse for the development of RES in the non-EU
SEE was the adoption of RED via EnC in 2012, which, similarly, introduced binding renewable energy targets for 2020 and
asked the Parties to submit their NREAPs.

According to data from 2015, the region’s RES outlook is
relatively favourable - within the region’s power sector’s 118
gigawatts (GW) of installed capacity, 30%, which stands for 36
GW, is RES. However, 75% of this volume is attributed to the
old hydropower capacities, predominantly constructed several
decades ago.

Based on Energy Community, Eurostat, IRENA, and NREAPs

While analysing the situation in the SEE region itself, it is
important to distinguish the EU Members States and the Contracting Parties of Energy Community (EnC). Namely, in Bulgaria, Slovenia and Romania, thanks to the favourable support
system and decreasing technology costs, there was an investment boom in solar energy in the years 2010-14. In Bulgaria,
for instance, more than 1 GW of solar PV capacity had been
installed by 2012, which is three times more than the amount
foreseen by 2020 in the country’s National Renewable Energy
Action Plans (NREAP). Wind energy also developed successfully
in Bulgaria and Romania. One of the key drivers of this process
is the EU legislation with the Renewable Energy Directive (RED)
in 2009, which set a legally binding RES target for 2020 and
provided a regulatory framework. Overall, 20GW of the total of
36GW in the region have been installed in the EU MS. It turned

According to IRENA’s estimates, SEE possesses vast technical renewable energy potential – estimated at 740 GW. IRENA
recalls that the region’s wind energy (532 GW) and solar PV
(120 GW) potential is largely untapped. More specifically, the
analysis reveals that 126.9 GW of the overall renewable energy potential could be implemented in a cost-competitive way,
taking into account the current market conditions. It should
also be acknowledged that a further decrease in technology
costs will increase the cost competitiveness of capacity. This
overall assessment varies significantly from state to state, as it
depends, inter alia, on resource intensity, population density or
topography. In this regard, Ukraine and Moldova offer particularly good conditions for big RES investments.
In order to exploit this potential, the report identifies several obstacles, which need to be removed. The biggest identified
obstacles include: the absence of a long-term strong and stable renewable energy policy environment in the region; inadequately designed Power Purchase Agreements (PPAs) that do
not meet investor requirements; high administrative barriers,
adding to transaction costs for businesses; and a lack of sufficiently attractive and consistent renewable energy support
systems. These factors are decreasing investment attractiveness and, subsequently, affecting the cost of capital determining factors for the cost competitiveness of technology.
Taking into account that costs of capital are the main determinant of the levelized cost of electricity generated from

1
According to study region comprises: Albania, Bosnia and Herzegovina, Bulgaria, Croatia, FYROM, Kosovo, Moldova,
Montenegro, Serbia, Slovenia, and Ukraine.
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RES, access to finance is one of the particular problems the report identifies. It underlines the importance of citizen financing
participation schemes. These can play a supplementary role to
traditional financial models based on state-level support and
bank loans. It also, calls, inter alia, for the promotion of stronger
social engagement.

with a 36 MW potential; and a pumped-storage hydropower
plant. Three hundred people have shown interest in joining the
Krk REScoop, and the first projects are already funded. This case
is, however, an exception, taking into account that social engagement is not a subject of wider public debate in SEE.

INTERVIEW

An interesting example of such grass-roots approach is the
energy cooperative Energetska Zadruga OTOK KRK, located on
Krk, Croatia’s biggest island. Members include Krk Town and
all the island’s seven municipalities, as well as NGOs and local
companies. Its goal is to achieve the island’s energy independence, with zero CO emissions by the year 2030. To this end,
several projects are already in progress, including biomass and
biogas power plants (180-340 kW); PV- net-metering on 200
residential roofs, plus several megawatts of PV installed on the
ground; light-emitting diode (LED) street lights; electric vehicles, with nine charging stations built in 2016; wind energy,

As for the forecasts for 2030 and 2050, with a further decline
in technology costs, as well as an expected lower cost of capital
in the mid- to long-term, the cost-competitive wind and solar
PV potential of the region is expected to further grow. That is
good news, which will lead to increased business opportunities
and a greener future outlook.
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Reducing the cost of financing
renewables in Central
INTERVIEW
and South-Eastern Europe
Matthias Buck
Head of European Energy Policy, Agora Energiewende
Andreas Graf
Associate EU Energy Policy, Agora Energiewende
With a final agreement on a new Renewable Energy Directive under the Bulgarian Presidency, Europe has decided to
increase the deployment of renewables to 32 percent of the
overall energy demand by 2030. In order to meet this target
cost-effectively, it is necessary to increase the share of renewables in the EU electricity sector to more than 50 percent
by 2030 (2017: 30 percent), with most of the growth coming
from onshore wind, offshore wind and solar PV.
Luckily, renewable energy technologies have undergone
strong cost reductions over the last years, essentially making
them competitive with fossil fuel sources for the development
of new generation capacity. These cost reductions represent a
unique opportunity to advance energy transition in Central and
South-Eastern Europe cost-effectively, while helping to achieve
additional benefits, such as air pollution reduction, economic
growth from lasting investments in local economies, and a reduced dependence on fossil fuel imports.
However, not all EU Member States currently stand to fully
reap the benefits of low-cost renewables. Particularly in Central
and South-Eastern Europe, high financing costs, which are significantly above the EU average, still stand in the way of unlocking the vast potential of low-cost renewable energy. Indeed, in
some countries in the region, renewables still seem uncompetitive compared to new investments into coal-fired generators
– just because the costs of capital are too high.
In order to benefit from low-cost renewables, it is important
to understand the conditions for low cost financing for renewable energy projects, in particular the need for robust and reliable renewable energy policy frameworks. At the same time,
even with policy reforms, costs of capital may take time to decline, due to the fact that investors perceive policy change as a
risk. Therefore, innovative thinking is necessary to unlock the
full potential of low-cost renewable energy across the European continent and to jump-start renewable energy investments
in the region at lower costs for consumers and taxpayers.

Figure 1: Comparative cost structure of key power generating technologies.
Note: The variable operating costs include, in particular, fuel costs and CO2-pollution abatement costs (e.g. EU ETS certificates); Fixed operating costs include, in
particular, the operation & maintenance as well as personnel costs.
Source: Agora Energiewende (2018).

This higher share of capital expenditures dramatically increases the role of financing as a share of total project costs.
For example, IRENA estimates that the Levelized Cost of Electricity (LCOE) from onshore wind, which measures the average
total cost for building and operating the asset over its lifetime,
was 78% higher in 2015 at a weighted average cost of capital
of 10%, compared to a cost of capital of 2.5%. Figure 2 shows
by way of example the practical relevance of high cost of capital for the competitiveness of an investment in wind power,
compared to investment into combined cycle gas turbines or
coal. It shows that a nine percentage point increase in the cost
of capital leads to a near doubling in the LCOE for wind power,
yet to only a 10 percent increase in the LCOE for gas and coal
power stations.

Policy risks, cost of capital and implications for project costs
Investments into renewable energy sources are highly capital intensive, hence the cost of capital is a decisive factor of
the levelized cost of electricity production over the lifetime of
a project. Because of the capital intensity of renewable energy
investments, their cost competitiveness is also more sensitive
to variations in the costs of capital than less capital-intense fossil-fuel based alternatives are (see Figure 1). Capital expenditures for wind energy projects can represent more than 80%
of total costs, compared to about 15% for some gas projects.

Figure 2: LCOE in relation to divergent cost of capital for different energy technologies.
Source: Agora Energiewende (2016) adapted from Climate Strategies (2015).
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The costs of capital in renewable energy investments directly reflect how investors perceive risks. These risks translate
into country specific premiums on the costs for renewable energy investments that have nothing to do with technology
risks or weather conditions. Figure 3 shows the most important
country risks related to wind power investments in the 28 EU
Member States, presented by bankers and project financiers,
when they were asked to identify and evaluate renewable
energy project risks. As can be seen in the figure, renewable energy
investments are very sensitive to political and regulatory risks.
There have been several examples of the EU Member States
changing support payments after investments have been made;
this is often referred to as a “retroactive change”. Given the highly capital intensive and inflexible nature of renewable energy investments, it is impossible for investors to adapt their projects to
compensate for such changes.

INTERVIEW

Figure 4: Cost of capital estimations for onshore wind projects in Europe in 2014.
Source: DIA-CORE (2016).

Towards a Renewable Energy Cost Reduction Facility for Energy Transition in Europe
The new Renewable Energy Directive recognizes this challenge. Its Article 3.4 would oblige the Commission to create an
enabling framework for reducing the cost of capital in renewable energy projects and, thereby, support the high ambition of
Member States to develop their own renewable energy potential.

Figure 3: Categorisation and ranking of renewables-specific country risk.
Source: DIA-CORE (2016).

These renewables-specific country risks have a significant impact on the cost of capital and, accordingly, costs vary
significantly across the Member States (see Figure 4).
In consequence, a wind farm built in 2014, which had the same
equipment costs and wind resource, would have cost twice as
much in Croatia, which had a cost of capital of 12 percent, than
it would have cost in Germany with a cost of capital of 3.5 percent. It would also mean that, in Germany, the wind farm would
constitute a competitive investment based on the LCOE
compared with investments in coal-fired power plants or
combined cycle gas turbine plants, whereas in Croatia it would
not.
As a result of these factors, creating an enabling policy environment for renewable energy investments would actively
contribute to achieving the lowest possible project cost, by lowering the risks for investors. Lower risks translate into lower rates
of return needed to make an investment profitable or desirable.
From the point of view of a support policy, low risk projects also
need less or even no help in closing possible revenue gaps and
are, thus, cheaper for consumers and taxpayers.
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On this premise, Agora Energiewende has proposed establishing a Renewable Energy Cost Reduction Facility (RES CRF) for
Energy Transition in Europe. The RES CRF would help to lower
the financing costs for renewable energy investments in the
Member States with currently high costs of capital. This could
be achieved by providing a financial guarantee on eligible tariff
commitments backed by a dedicated Guarantee Facility.
The existence of such financial guarantee would enable
banks, investors and project developers that are investing in
higher risk Member States (e. g. Croatia, Greece) to assess the
risks of renewable energy projects as they do with projects in
lower risk Member States (e.g. Germany, France). This would ensure that the dramatic declines in the costs of onshore wind, offshore wind and solar PV translate into declining costs for specific
renewable energy projects in the Member States with high costs
of capital. Our calculations, as well as Commission modelling,
show that applying the RES CRF in Central and South-Eastern
Europe, where the need is the highest, could lead to savings of
roughly €10bn to consumers and taxpayers in those countries.
The RES CRF would offer a balanced package of privileges
and commitments. In return for the opportunity to use the guarantee facility to develop their own renewable energy resources,
beneficiary Member States would (i) commit to repaying the
Guarantee Facility in case a guarantee is drawn, (ii) provide a
share of the financing needed to set up and operate the facility,
and (iii) take on specific commitments to reform their regulatory
and administrative frameworks for renewable energy aimed at
achieving best practice standards. If properly implemented, the
risk of calling on the financial guarantee underpinning the RES
CRF would be, therefore, very small, while the economic benefits for consumers and taxpayers would be very significant. We
estimate that committed public funds would provide a fifty-fold
leverage of private sector financing.

Q 2 (53) ▪ 2018

REPORT

INTERVIEW

Figure 5: The basic relationships governed by the RES-CRF Source: Own illustration

In May, the European Commission presented its proposals
for the new EU budget for the years 2021-2027. The proposed
legal framework for the future EU budget would support establishing an RES CRF. To kick-start the RES CRF in Central and
South-Eastern Europe, we recommend developing one or more
pilot projects before 2021. This could be done by reprogramming unused funds from the current EU budget. A pilot project
would provide proof of a concept and would help strengthen
confidence in the instrument. One possible pilot case could be
offshore wind investments in Poland or supporting the develop-
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ment of large-scale renewable energy projects in transforming
the Maritsa East region in Bulgaria.
Further details on the Agora Energiewende proposal can be
found in the study “Reducing the cost of financing renewables in
Europe” available for free download at www.agora-energiewende.org.
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