


SOUTH WEST NORWAY



Egersund — a small
town with 15.000
inhabitants — 80 km
south of Stavanger



Egersund — built on fish, production of porcelain and Oil & Gass

ks Aker



Egersund - Tailor-Made Offshore Yard

ks AkerSolutions






8000 m2 Autumn 2020

Through the business network
Egersund Energy Hub 10+ companies
are cooperating offering services for
a fast growing onshore (and offshore)
wind market

Frank Emil Moen
Managing Director

fem@energyinnovation.no
www.energyinnovation.no

Communication Manager
www.offshore-wind.no



http://energyinnovation.no
http://www.energyinnovation.no/
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SERVICES ON- and OFFSHORE VIND and Green Tech

GWO Certification — HSE (+ Technical courses from 2020)
R&D Renewable / greentech
Maintainance & Operations, blade repair, inspections

Fundamentation, Rock-adapter inst.

Workshop for main component shifts on nacelles

Close cooperation and co-location with the only national
public education of wind technicians

Possibility for training
pool and training hall

for helicopter rescue
training

EU-project VETWind Il — Training offshore Wind 8000 m2 aug/sept 2020 — 21 meter high
Business Network - Innovation Norway

New fire station




SYNERGIES Education

\nnovation Development | 4yworking

Public
Education
Business
Wind
Cluster

Commercial
training
centre




Opening of the training centre 13. SEPT. 2018



FIRST AID



SATIESFIED CUSTOMERS

WORKING AT HEIGHTS
ADVANCED RESCUE









10 Larges Hydro Power Stations in Norway

Total offshore wind
in the world
installed end 2019,
27,2 GW

50% of the European
Hydro Power capacity
Clean — cheap, and covers
93% of national electricity

Hydro Power Norway:

Installed capacity: 32,67 GW feb. 2020
=> 4132 full load hours (CF 47%)

Wind Power onshore installed:

POWERFUL
BATTERY







16 February 2020



High winds — low costs:
LCOE down to 22 €/MWh
Onshore Capacity factor
New projects 35% — 48 %,
offshore 55% - +60%

Onshore Wind Power Norway

Operative: 7,8 TWh
Construction: 5,5 TWh
=>2021 14-16 TWH

Need of approx. 350 wind
technicians onshore in Norway
in 2021

OFFSHORE? Need of appr
> 4500 wind
technicians in

Northern Europe in
2030

In operation: 2444 MW
In constr. 2020: 1580 MW
2021 (est.): 4500 MW

(L: 4000, C:4500, H: 5000)



13,3 TWh——

ONSHORE WIND NORWAY

2020



Bjerkreim

294 MW
4,2 MW SG

Hag-Jaeren

74 MW
2,3 MW SG

Egersund 112 MW
3,6 MW Senvion

Svaheia 25 MW
3,6 MW Vestas

Gilia

Makaknuten
+ Stigafjellet 135 MW
125 Mw
4,3 MW SG Faurefjellet
60 MW
6 MW SG
Tellenes
160 MW
3,2 MW SG

Siragrunnen 200 MW

Lista
71,3 MW

2,3 Siemens

Buhei 81 MW

Tonstad 200 MW
4,2 MW SG

Kvinesheia 60 MW




Svaheia Wind Farm
Capacity factor 44%
7 Vestas 3,6 MW

Tellenes Wind Farm
Capacity factor 39%
50 Siemens 3,2 MW

In EU - Capacity factors 2018
Avarages:

Onshore 22%

Offshore 37%



NORWAY AND EU

'



Main land - O&G production not incl.

Total Total
Renewable electricity energy
production consumption consumption

2018: TOTAL ENERGY CONSUMTION INCLUSIVE OIL&GAS PRODUCTION
230 TWh energy consumtion mainland
+65 TWh fossil fuel consumtion for production of energy
+11 TWh electricity consumtion for production of energy

SUM 306 TWh:

RENEWABLES: 140 TWh = 45,7% of total energy consumtion
FOSSILE FUELS: 166 TWh = 54,3% of total energy consumtion
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CONCLUSION: ALSOIN

NORWAY WE NEED MORE
ELECTRICITY!

Waste

District Heat



A fully electric Norway is possible

Norway can become a fully electrified society, where all
consumption of fossil energy is replaced by energy from
renewable sources. A report launched by Statnett
outlines how this can be achieved with an increase in
electricity consumption by 30-50 TWh.

Electricity is also a highly efficient energy carrier, and
the estimates from Statnett indicate that a transition to
electrical energy consumption where possible will
means that 40TWh of renewable energy will replace
95TWh of fossil energy.

-Transition of energy consumption to electricity is not
only a transition from fossil to renewable energy, it is
also a substantially improved energy efficiency

Hydrogen can lead to zero emissions

In addition to the 30-50 TWh, there are parts of industry and
heavy-duty or long-haul transport where direct electrification
will be difficult to implement. If Norwegian energy use is to
move to zero emissions, this has to be solved.

-There are several possible solutions to this, including zero
emissions technologies like hydrogen, CCS and biofuels. Should
future zero emissions solutions include hydrogen from
electrolysis, this will impact the need for power production the
most. Our calculations indicate that this will lead to a demand
for a further 40 TWh of power generation

REPORT MAY 20109:
An electrical Norway — from fossil to electricity (1 MB)



https://www.statnett.no/contentassets/337e930cb5b349d49783fb9c12529b8c/20190516-an-electric-norway--from-fossil-to-electricity.pdf

FULL Electrical vehicles for personal traffic

Numbers and marked shares

Number EVs

Number
EVs

Marked share new cars

Marked share



In September 2019 54,4 % of all new cars sold was full electric!
Tesla Model 3 had a marked share of 21%!



National
Transportation Plan:

- 31% of Norway's
GHG emissions is
from transportation

- 50% reduction in
2030

- All new ferries and
speed boats on
biofuels or low- /
zero-emission
vessels- several
already in operation

- Yara Birkeland —
the world first fully
electric,
autonomous
container ship
launces in 2020



Potential for offshore wind offshore
Norway: 14.000 TWh/yr

= 100 x norwegian hydropower

= 6 x norwegian Oil&Gas production/year

HYWIND I:

FIRST FLOATING WIND TURBINE IN THE
WORLD - 2009

KARM@Y — ROGALAND — NORWAY
STATOIL — EQUINOR

2,3 MW Siemens turbine
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SUPPLY CHAIN OFFSHORE WIND = GREAT OPPERTUNITIES!






FIRST FLOATING WIND FARM IN NORWAY DECIDED!



Huge marked For Floating Wind






Makani First Offshore Test Summer 2019


















In Stavanger 18t — 19t of March

www.highwind.no









