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offshore wind costs hit

Published on 06/0772018, 10:57am

Two 350MW arrays in the Netherlands will supply
power at €87/ MWh, peating the next cheapest project
by miles

By Megan Darby

pong Energy hasseta record low price for offshore
wind power in a winning bid to puild two arrays off
the coast of the Netherlands-

The Danish company commirted © supply electricity at
€72.70/MWh (US$80.40), not including transmission
costs, The cables will add about €14/MWh, experts say.

That beats an fndustry goal of bringing costs below
€100/ MWh by 2020. The closest any rival had previously
come was €103MWh by vattenfall in penmark last
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AWh by 2020.
€10rt(\)o: was €103/MW The cost of building offshore wind farms has fallen to
;oear- a new low, with Sweden'’s Vattenfall winning
esult tha | contracts to build two projects in Danish waters for just
“Tt wa:;i:) ns,” sald | over €60 (£51) Per megawatt-hoyr
expec o —
guropean Wind




New r
'Wrecord fe :
“rind f : or CthD(?Sf nFFal

offshore wind
record low"

Shaws

Published on 060772016, 10:57am

VATTENFALL

-

7.33 AM CET/ 9-Nov-2016/ Vattenfall (STO:ONOT)

TWO 350 MW arrays in th
power at eg7/MWh, beal
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Vattenfall wins tender to build the largest wind
farm in the Nordics

By Megan parby

Today, Vattenfall has won the tender to puild Danish Kriegers Flak, a 600 MW offshore wind farm in the
pong Energy has seta’ Baltic Sea. The winning bid was EUR 49.9 per MWh, which is among the lowest costs in the world for
wind power in 3 winni offshore wind power. ‘ '
the coast of the Nethe

“The announcement is an essential milestone for our ambition to increase our production of renewable power,
We are already the second largest offshore player globally. The winning bid of EUR 49,8 per MWh proves that

Vattenfall is highly competitive and brings down the costs for renewable energy’, says Magnus Hall, CEO
Vattenfall.

The Danish company ¢
€72.70MWh (US$80.4
costs. The cables will/

That beats an indust)
€100/MWh by 2020.'
come was €103/MW
year.

Kriegers Flak will be Denmark's largest offshore wind farm and can supply $00,000 Danish households with
renewable energy = comesponding o 23 percent of all households in Denmark. Vattenfall's investment in Kriegers
Flak will be EUR 1.1 - 1.3 billion, pending @ final investment decision.

14 SEPTEMBE R 2016

“This is exciting news. I'm very proud of our people in the Wind organisation who once again delivered a winning
bid. Vattenfall has won the three latest offshore wind tenders in Denmark; Homs Rev 3, Danish Near Shore and
Kriegers Flak, equivalent to the energy consumption of 55 percent of the Danish households”, says Gunnar

anew low, w
u1t was a result tha | contracts to build
pxpectations,” sal€ | _over €60 (£51) per
Furopean Wind Enenss-= i

Groebler, Head of vattenfall Wind.
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NETHERLANDS =

Vattenfall awarded Dutch zero-subsidy site

19 March 2018 by David Weston, 54 the frgd 1 comenen!

NETHERLANDS: Developer Vattenfall has been granted the licence to build the 700MW
Hollandse Kust Zuid offshore wind project in the latest Dutch offshore tender round,
without subsidy.

Viattental, through Its Distch subsidiary Nuen, Bult Egmond aan Zee, the Netherdand's first affzhore wind project

The site, located 22.2km off the Dutch coast, will require €1.5 billion in investment
from Vattenfall, the developer said. It comprises two 350MW projects and due online in

2022,
i
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'How Did Shenzhen, China Build World's Largest

Sord Electric Bus Fleet?

by a Ly Lu, Lulu Xos and Weimin Zhou - April D4, 2018
- -

% Comments Add Comment pint ¥ nsin % More

Diesel buses—and the choking SmOg |
they spew—are a common sight In

most cities. But notin Shenzhen,

China.
which

The southeastern city,
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Setting a Course for Carbon-Free Shipping

ferry. The fact that the

100 usmre hare S bame b o s b e, ol snir srlled s rne pleedeladh s *

clistrand, a Norwegian shipyard, Siemens has developed the
technology for the world's first electrically-powered car

electric ship, which will entes service in 2015, causes n

0 carbon dioxide emissions
China, anno is in part due to the electricity mix in Norway.
114, «
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Duke may offer some EV customers 'a]]

you can charge' for just $19.99/month
(restrictions apply) |

Duke Energy wants to offer North Carolina residential customers g flat-fee BV charging |
subscription, in exch;
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l l i BR‘ l A joint venture between SSAB, LKAB and vattenfall

| 4 2 FOSSIL-FREE STEEL

2021-06-21

HYBRIT: SSAB, LKAB and vattenfall first in the world with
hydrogen-reduced sponge iron

$SAB, LKAB and vattenfall have now produced the world’s first hydrogen-reduced sponge iron at
a pilot scale. The technological breakthrough in the HYBRIT initiative captures around 90% of
emissions in conjunction with steelmaking and is a decisive step on the road to fossil-free steel.

The HYBRIT pilot plantin Luled, Sweden has completed test production of sponge iron and
demonstrates thatitis possible to use fossil-free hydrogen gas to reduce iron ore instead of using
coal and coke to remove the oxygen. pProduction has been continuous and of good quality. Around
100 tonnes have been made sO far. This is the first time ever that hydrogen made with fossil-free
electricity has been used in the direct reduction of iron oré at 2 pilot scale. The goal in principle is t0
eliminate carbon dioxide emissions from the steelmaking process by using only fossil-free feedstock
and fossil-free energy in all parts of the value chain.
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The worlds first fo VOLVO LAUNCHES WORLD'S FIRST
VEHICLE USING FOSSIL-FREE STEEL

By Press Informatbion

HYBRIT

FOSSIL-FREE STEEL

2021-06-21 HYBRIT partnersh
h'p bet\veen |
SSAB, LKAL

Volyo Group is proud to reveal the world's first vehicle made of fossl|-free steel from

SSAB -~ made in Volvo Construction Equipment’s facility in Braas, sweden, During today's

HYBR‘T: SSAB’ LK‘ grean <iwe! collaboration pvent, it was announced that more vehiclas will follow in 2022
in what will be a series of concepl vehicles and components using fossil-free steel from
hydrogen-reduced

SSAB.
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Fossil-free steel a giant step in
Scania’s decarbonisation




Epiroc to use fossil-free
steel for mining
equipment

Staff Writer | April 27, 2022 | 824 am Sappliers & Equipment

Epiroc's production facllity in Grebro, Sweden, where the fossil-free
steel from SSAB Initially will be used. Credit Eplroc

Epiroc is starting a partnership with steelmaker SSAB to
secure fossil-free steel for use in the production of
Epiroc’s mining equipment.

completely emission-free
Hers Williomsson following the
Partnership with the company H2
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Fuel price increase

« Has the same effects as a global carbon tax

 Makes energy efficiency and renewable energy more profitabel than
before

 But dependence on Russian uranium challenge for global nuclear



Russia: An “old energy” superpower

Worlds largest exporter of fossil gas

Worlds largest net-exporter of oil

With other CIS-countries, more than 1/2 of global uranium mining

All nuclear construction started outside China since 2019 are by Rosatom

But:

* Unlike middle east countries and the US: No renewable energy development.
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Europe and the world need to draw the
right lessons from today’s natural gas

Crisis Fatih Birol [y
I 12 909 =xeCulive Director at Inte \alional Energy Agency [EA)
FUolished on Jan Jary 13, 2022 .
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US strategy:

Short term: release oil from the strategic
reserves

A year or two: Motivate concession
holders to extract mote oil and gas from
federal lands

Energy efficiency, renewable electricity
and electrification of transport and heating

”I am going to use the Defense Production Act to
secure supply chains for the critical materials that go

into batteries for electric vehicles and the storage of https://www.whitehouse.qov/briefing-room/speeches-

renewable energy : lithium , graphite, nickel and so remarks/2022/03/31/remarks-by-president-biden-on-
much more.” actions-to-lower-gas-prices-at-the-pump-for-american-
families/




06/04/2022 PRESS RELEASE Renewable Energy o2 Recommend this page

By 2030, at least 80 percent of the gross electricity consumed in Germany is to
come from renewable sources. In 2030, the installed capacity of onshore wind

Federal Minister Robert Habeck o photovlae panls 2130w
says Easter package is accelerator for renewable

energy as the Federal Cabinet adopts key 250 GW

amendment to accelerate the expansion of re-

newables 200

150

100

1} Wind on-shore
# Wind off-shore
Solar

Minister Habeck said: "The Easter Package is an accelerator for the expansion of renewable energy. Within less

than a decade, we will almost double the share of renewables in gross energy consumption. We are tripling the 2022 2030
pace of the expansion of renewables - at sea, on land, and on rooftops. In the future, renewable energy will be

vital to public interest and serve to protect public security, This is crucial to increase the pace of the expansion,

Overall, the Easter Package is creating the conditions for boosting Germany's energy security and energy

sovereignty, At the same time, it lays the foundations for Germany to become climate-neutral®

50
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By 2030, at least 80 percent of the gross electricity consumed in Germany is to
come from renewable sources. In 2030, the installed capacity of onshore wind

Federal Minister Robert Habeck L?r;nhsoizjgﬁ:gii;zlgegigéb&\SI.GW, offshore wind 30 GW, and the total capacity
says Easter package is accelerator for renewable

energy as the Federal Cabinet adopts key 250 GW

amendment to accelerate the expansion of re-
newables
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REPOWEREU TO CUT OUR DEPENDENCE ON RUSSIAN GAS

@ More rooftop solar —
panels, heat pumps and l

energy savings to reduce m

our dependence on fossil

fuels, making our homes

and buildings more energy

efficient.

]
N

Speeding up renewables
permitting to minimise
l@ the time for roll-out of

renewable projects and grid

infrastructure improvements. @
4

Diversifing gas supplies
and working with
international partners to
move away from Russian
gas, and investing in the
necessary infrastructure,

Decarbonising Industry by
accelerating the switch to
electrification and renewable
hydrogen and enhancing our
low-carbon manufacturing
capabilities.

Doubling the

EU ambition for
biomethane to produce
35 bcm per year by
2030, in particular from
agricultural waste and
residues,

A Hydrogen Accelerator to
develop infrastructure, storage
facilities and ports, and replace
demand for Russian gas with

additional 10 mt of imported

renewable hydrogen

from diverse sources &

and additional 5 mt of ( 5

domestic renewable ge ‘
hydrogen B




I2QA the energy mix

IEA assembles global energy and climate leaders to turbocharge
energy efficiency action

Governments around the workd have responded to today’s global energy crisis in a vanety of

many governments — including France, Germany, Indonesia, Japan, Mexico, Senegal and the
United States ~ have made a specific call for stronger action on energy efficiency.

‘Energy efficiency snd demand side action have a particulary important role to plsy now as
global energy prices are high and volatile, hurting househofds, industries and entire aconomies,”
the joint statement said. The governments said they would seek opportunities for exchange and
collaboration, welcoming the Senderburg Action Plan that sets out key principles and best
practice policies for stronger energy efficiency actions. They asked the IEA Yo continue to
facltate and Suppart these actions” and called on “aif govemments, industry. enterprises and
stakeholders fo strengthen their aclion on energy officiency. ”
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Common interests for EU and Japan:

* High fuel prices calls for
* Improved Energy Efficiency
 Rapid deployment of renewable sources of energy

e Using these opportunities will avoid even higher fuel
prices



Two journeys to clean power E M B — R
Renewables and nuclear power in the EU and Japan —

EU Japan

2030 Chang 030 Chaty

Sources: Ember, European Commission, MET|
Ember internal data for 2021 actuals. For EU 2030, EU's REPowerEU plan from May 2022, For Japan 2030, MET!'s Strategic Energy Plan from October 2021.



Two journeys to clean power E M B — R
Renewables and nuclear power in the EU and Japan —

EU Japan

“Solar and wind are currently playing cameo
roles in Japan’s electricity system, but they are
ready to step up to take the lead role. Record
fossil fuel prices and the need to reduce
imports from Russia should be a wake-up call.
Japan needs more homegrown, clean energy;
Japan needs more ambition on solar and wind.”

Dave Jones
Global Programme Lead, Ember

‘

Sources: Ember, European Commission, METI
Ember internal data for 2021 actuals. For EU 2030, EU's REPowerEU plan from May 2022, For Japan 2030, MET!'s Strategic Energy Plan from October 2021.
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