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Perspectives of the offshore wind energy
development in the Baltic Sea Region

1. EU requirements on 20% share of the renewable
energy in the total energy consumption by 2020

(15% for Poland)

- annual demand for renewable energy: 25-35 TWh
Requirements on limitation of CO, emission

Wind energy as the most effective solution

Limited space for onshore wind farm installations
Growing public concern of the onshore wind farms
Development of the offshore wind technology
Succesful offshore wind projects in neighbourhood

Baltic Sea is a space for offshore wind farms development
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Perspectives of the offshore wind energy
development in Poland

According to the initial assumptions, within the Polish
Marine Areas there is an available space of ca. 2000 km2,
suitable for construction of the offshore wind farms.

The total installed power possible to be located within the
above mentioned areas amounts to ca. 8.000 MW,

This level of wind power generation would enable
production of ca. 32 TWh / year, covering the total

demand for renewable energy required by 2020 and more
than a half of this demand required by 2030.
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Perspectives of the offshore wind energy
- potential locations of the offshore wind farms

According to the initial assumptions, within the Polish
Marine Areas there is an available space of ca. 2000 km2,
suitable for construction of the offshore wind farms.

The total installed power possible to be located within the
above mentioned areas amounts to ca. 8.000 MW,

This level of wind power generation would produce
ca. 32 TWh year, covering the total demand for

renewable energy required by 2020 and more than a half
of this demand required by 2030.
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Offshore wind energy development in
Poland — expected economical benefits

Current investment cost of the offshore wind energy
- ca. 3 millions EUR / 1 MW of installed power

Total investment costs for 8.000 MW
- ca. 24 billions EUR

If 10% of investment costs and services is contracted
within the region:

- ca. 3 millions PLN of daily investment costs
- 1,4 -2,8 millions PLN of daily service costs
- 1500 - 3000 workplaces
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Main preconditions of the offshore wind
energy development in Poland (barriers)

1. Legal barriers:
- ineffective legislation ¢ administration procedures
- lack of the maritime spatial plans
- nature protection requirements (e.g. Natura2000)

2. Technical barriers
- underdeveleped onshore transmission system
- location of the onshore connection points

3. Economical barriers
- high costs of the connection infrastructure

- public financial support is necessary
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|dea of the Polish Offshore Grid (POG)

The ,,Polish Offshore Grid” is a project aimed at:
- planning
- designing
- construction
- operation

of a network of HV submarine power transmission cables
along with the accompanying infrastructure (offshore
substations) to serve as necessary connection facility to
the offshore wind farms.

POG will be used for transmission of power generated by
offshore wind farms to the Polish National Power System
and/or to the other European countries.
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|dea of the Polish Offshore Grid (POG)

The ,,Polish Offshore Grid” consists of following elements:

- (Polish) Baltic Power Rail = the main transmission line of
the POG, consisting of 350 km long EHV cable located
along the seacoast approx. 20 km away from the
mainland and 3-4 offshore substations,

- Offshore Wind Farms Connectors — HV cables connecting
ofshore wind farms with the substations of the POG,

- Offshore-Onshore Connectors — 3 sections of EHV cables
connecting the offshore substations with the onshore
facilities,

- Cross-Border Connectors — EHV cables linking POG with
foreign offshore grids (i.e. Germany, Denmark, Lithuania).
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|dea of the Polish Offshore Grid (POG)

POLSKIE SIECI MORSKIE
(KONCEPCJA)

- OBSZARY LOKALIZACJI MORSKICH é

ELEKTROWNI WIATROWYCH

LEGENDA

- PRZYLACZA MORSKICH FARM WIATROWYCH ¥ awica Srodkowa
- (POLSKA) SZYNA BALTYCKA
- PRZYLACZA MORSKO - LADOWE

- TRANSGRANICZNE POtACZENIE

MIEDZYSYSTEMOWE .
panstwa

- WEZt OWE STACJE TRANSFORMATOROWE

tawica Stupska

- OBSZARY CHRONIONE - NATURA 2000

- OBSZAR KONCESJI KRUSZYWA

- GRANICA POLSKIEJ WYLACZNEJ
STREFY EKONOMICZNEJ

Lubiatowo

WOJ. POMORSKIE

Grzybowo

WOJ. ZACHODNIOPOMORSKIE
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Polish Offshore Grid
— onshore connections

On the basis of the preliminary environmental analyses
and consultations with i.e. Maritime Offices, there were
3 potential locations of the onshore connections of the
POG chosen:

-Lubiatowo (gm. Choczewo, pow. Wejherowo),
-Ustka (pow. Stupsk),
-Grzybowo (gm. Kotobrzeg).

Final exact locations of the onshore connection points
require further thorouhful surveys and analyses, including
coordination at the spatial planning stage.
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Polish Offshore Grid
— cross-border offshore connections

Cross-border offshore connections of POG enable:

- export of the electric power produced by the Polish
offshore wind farms and the onshore system,

- Import of the electric power produced by another foreign
energy systems including offshore wind farms,

- long-range stabilization / compensation of the power
generation from the offshore wind power systemes,

- diversification of the national power supply sources,

- extention of the European offshore transmission systems
(SUPERGRID) in the Baltic Region,

- Integration of the South Baltic power systems with the
European strategic power transmission systems.
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Polish Offshore Grid
- preparatory measures and actions

1. Location analyses, surveys, consultations incl.:
- environment

- hydrogeology

- fishery / navigation / navy

Maritime spatial planning - coordination
Technical analyses and modeling

Integration with national transmission system
Cross-border power system integration
Financial analyses

Organizational structure

ISR
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Polish Offshore Grid
- spatial planning / location Issues

1. Expected sea-bed occupation:
a) EHV / HV cables
- 0,3 km?/ 1 km of cable
- 350 km + 3 x 20 km of EHV cables
- ca. 123 km? of sea-bed only for main POG lines
- up to 200 km of HV cables (wind farm connectors)
b) offshore substations
-ca. 3x0,1 km?
2. Environmental interference
Fragmentation of the water bodies (e.qg. fishery)
4. Collisions with existing / planned infrastructure

=
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Polish Offshore Grid
- International cooperation

1. Identification of potential partners / mentors:

- Identification of the similar projects / ideas in the
nearest neighbour countries (Germany, Denmark,
Sweden, Lithuania, Russia),

- Identification of the grown-up or completed foreign
projects, similar to POG (within the Baltic Region or
other e.g. Netherlands, UK, Belgium, Norway, etc.).

2. Establishing contacts and know-how transfer on legal,
economical, technical and organizational conditions of
project development.

3. Preparation and implementation of joint actions,
Including soft and hard projects.
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Polish Offshore Grid
- preparation and implementation plan

2009 —initial analyses, governmental consultations,
organizational actions, concept paper

2010 - feasibility study, accompanying projects,
environmental impact assessment, location
procedures

2011-2016 - project implementation
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Polish Offshore Grid
- organizational structure

To prepare, conduct and implement the POG project,
The Polish Offshore Grid Consortium has been established.

The Consortium consists of:
1. AOS Ltd. Limited Partnership (Leader)
2. ELTEL Networks Olsztyn S.A.
3. ENERGOPROJEKT KRAKOW S.A.

The Consortium co-operates with:
- Maritime Institute in Gdansk
- Foundation for Sustainable Energy in Warsaw
- Institute for Renewable Energy in Warsaw
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Thank you for your attention.

Polish Wind Energy Society
ul. Jaskowa Dolina 75, 80-286 Gdansk, Poland
www.ptew.pl
e-mail: ptew@ptew.pl
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