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Offshore wind energy in Poland

Potential of offshore wind energy - South Baltic

Offshore wind energy

Baltic Sea
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= Poland — one of the key markets

o
I

H Baltic Sea - Status Baltic Sea - EWEA  Baltic Sea - Baltic Sea - Baltic Sea - Baltic
u ntl | 2030 Data 2030(2015) WindEurope 2030 ENTSO-E (2017)  InteGrid (2017)
(2017)

= After 2030 new market in Sweden
and Baltic states will be unlocked,

Inner array cables 700 — 1 400 items*

2000 -3 750 km * 7-14 years of capacity

Export cables e

2 800 -4 000 km

Turbines and 1 GWin OWF

foundations

200 th. tonnes of steel,

. cable laying: 4-6 vessels* 30 — 40 stations

installation: 2-3 vessels* 22,5 th. tonnes coal,

O&M: 20-40 vessels*

6-8 th. tonnes of

* - solely for installation and copper
Vessels servicing of 8-15 GW Offshore stations
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Offshore wind energy in Poland

Does Poland need new generation capacities?

Facts about NPS*

= Actual demand for peak capacity:
*  Summer peak 22,7 GW
*  Winter peak 26,2 GW

= Forecast of growth of demand for
peak capacity in 2030 + 25%

*  Summer peak 32,7 GW
*  Winter peak 30,1 GW

= 5,6 GW will be phased out until
2030, 13,9 GW JWCD until 2035
(BAT modernisation scenario)

= Forecast shortfall of
overcapacity, impossible to
compensate by the operator can
occur from 2023 (1 GW) and in
2035 may reach 13 GW

= Vital increase in installed capacity
6,5 GW by 2030 and 15,8 GW by
2035

*based on ,,Prognosis of peak demand for power in
2016-2035. PSE Operator 2016
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Offshore wind energy in Poland

OWE potential

Region of potential development of offshore wind
energy on Polish maritime areas

‘.

“Central Bank” Region - 1.8 GW
Total area - 450 km?

Area available for WTG - 360 km?
Density - 5 MW/km?

“Odra Bank” Region - 1.8 GW
Total area - 560km?

Area available for WTG - 420 km?
Density - 4 MW/km?

“Stupsk Bank” Region - 4.4 GW
Total area - 1570 km?2
Area available for WTG - 1100 km?

Density - 4 MW/km?

2,500 km2 - area dedicated for OWF
development based on draft of spatial plan for
maritime areas

2,000 km2 — real area for development EW

4 MW/km2 - forecasted density (conservative
approach)

8 GW - real market potential in the perspective of
the year 2035
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Offshore wind energy in Poland

Does Poland need new generation capacities? (2)
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= They can be put into service
in the years 2020 - 2030

= Ensure security of supply up
to 2060

e National sources

* |nexhaustible or renewable
sources

* Sources with a diversified
and reliable delivery

=  Will be competitively priced

= They will allow to meet
emissions reduction goals

= Will allow the fulfilment of
tRhEeSobjectives on the use of

= Their use will positively affect
the development of the
national economy

= Their use will not cause
significant social and
environmental conflicts
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and profitability of
investments in non-
emission sources




Offshore wind energy in Poland
Available area for offshore wind

Available area for OWE development

Available area Area including constraints
Slupsk Bank 1570 km2 1100 km2
Oder Bank 560 km?2 450 km2

1. Constraints related to maritime spatial planning:

e Construction free zones around navigational routes

* Navigational routes among offshore wind farms

. gpzétial constraints due to protected winter birds and migratory

irds

*  Other planned investments Mldd|e
2. Other constraints: Bank 450 km2 360 km2

* Inward buffer around issued permits free of constructions

*  Provisions in environmental decisions (migration corridors,
temporary stoppting of wind turbines)

*  Geological conditions
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Offshore wind energy in Poland
Project status
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Existing permits to construct and use of artificial islands, constructions
and equipment (PSZW) in Polish maritime areas.

Legenda

= areas for which the PSZW was boundaries of the territorial sea
issued (paid) ; hich licat for th
2o o which the PSZW was suance of PS7W were subminse
" issued (unpaid, binding)

Natura 2000 areas

GD SMDI. All rights reserved

=
OWE Projects in Poland

= | group — projects which will have
environmental decisions and connection
agreements at the end of 2018 - 2,2 GW

= |l group — projects which have legally valid
PSZW, but which do not have connection
conditions — 3,8 GW

= |ll group — projects boundaries can be
defined in the areas designated in the plan
for the development of maritime areas for
development of offshore energy — 2 GW
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Offshore wind energy in Poland
Current developments

Minister for Maritime

Economy expressed Other state owned

support for offshore utility companies

wind energy at BEIF PGE announces plans expressed interest in

2018 (Feb 2018) for 2,5 GW until 2030 offshore wind
Statoil enters the Orlen announces a Polish TSO (PSE S.A.) -
Polsih market by tender related to possible connection
partnering with offshore wind energy of 4 GW by 2030 and
Polenergia 8 GW by 2040 in

OWE. Possible
interconnection
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Offshore wind energy in Poland

Key conditions for development of offshore wind in Poland

Scenario of sustainable development of OWF in Poland

Key conditions for market development 8 GW:

power
= -1 1. Implementation of system mechanisms in 2018-2020 enabling:
Round | 2250 lannual capacity output [MW
project | 0w A a. Determination of investment conditions for the first group of projects
projec 600 5 A
project 3 600 £ A . i 1
roject 4 B0t A b. Issue of connection conditions for the second group of projects
Round Il 2700
e c. Determination of the boundaries of location and connection
project 3 S conditions for the third group of projects
project 4 350
roject 5 350 ] . . . . . s
orojects _ow & 2. Organization of two logistic and construction centers Gdansk-
e . Gdynia and Szczecin-Swinoujécie
project 2 250 5 p
e 3. Construction of the offshore grid, including transboundary
T connections with connection points for the OWF
roject 600 t0
= ) installed capacity [MW] . . . . .
‘;"1‘“20“ -jnv_ironrrtwental stage supply chain stage 4. Planning and design construction of subsequent projects in
- tender esign stage tructi t . e . . .
EEE— such a way as to minimize the cumulative impact on the
environment and other users of the sea areas
5. Starting system of training and educational programs enabling
employment growth in the Polish offshore energy industry
companies
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Offshore wind energy in Poland
Offshore grid

Siwe “\ OWP capacity: 11.5 GW e Advantages of offshore grid:

* |ncreasing safety of power supply:

0 * in the case of calm weather, inter-system transmission,

. * alternative connection Stupsk Wierzbiecino — Zarnowiec
B a l t%Wic (connection redundancy)

S e a = = reduction of project connection costs — common

‘B.
-3 \ infrastructure
~— .

= |imited space in maritime areas — grouping
(clustering) projects means fewer cables and more
efficient use of space

= fulfilment of EU requirements in terms of
~ : transboundary connections - planned increase of up
to 15% of the system's capacity
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= the potential for EU funding (only for transboundary
connections)
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Offshore wind energy in Poland

Supply chain for offshore wind farms in Poland

Supply chain analysis

= High interest of international
companies in the Polish market —
high competition

= High share of companies located
in Poland — potential local content

Development and
permitting

Turbines

Towers

Cables

Cable protection systems

Foundations and steel
structures

OHVS

Others

T&I — offshore
constructions

T&I cables

o&M

Other services

Vietnam

France Spain yoreg 17

Great Britain
11%

Netherlands
12%

Denmark
15%

Italy

Poland
28%

Germany
19%
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