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The industry is willing to invest in sector integration - yet 
regulatory barriers need to be adapted
Executive Summary

Vision

 Vattenfall is willing to invest in hydrogen applications across 

it’s core markets as part of its strategy to enable a fossil 

free living within one generation

• Vattenfall believes hydrogen produced from fossil-free

electricity will be important as energy carrier, as fossil-free

feedstock and provider of CO2-free flexible electricity

 In order to enable such sector integration we need a 

harmonization of yet still separated regulatory 

frameworks for electricity, gas and fuel for:

 Carbon pricing,

 Incentives

 Guarantees of origin

 Legal framework

 National and EU funding
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Power

Climate

Smarter

Living

Strategy

Fossil free living 

within one generation
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Stornorrfors

Harsprånget

Uppsala

Forsmark

Berlin
Hamburg2

Amsterdam

This is Vattenfall

1 Operating profit excluding items affecting comparability
2 Operations to be sold to the City of Hamburg. Closing of the transaction is expected in 

2019.

Basic facts

• One of Europe’s largest 

producers of electricity and 

heat

• 100% owned by the Swedish 

state

• Main products: electricity, heat, 

gas and energy services

• Main markets: Sweden, 

Germany, Netherlands, 

Denmark and the UK

• About 20,000 employees
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Key data

SEK bn FY 2018 FY 2017

Net sales 156.8 135.1

Underlying operating profit1 19.9 23.2

Operating profit (EBIT) 17.6 18.5

Profit for the period 12.0 9.5

Return on capital employed, % 7.0 7.7

Return on capital employed 

excl. items affecting comp., %
7.9 9.6

Funds from operations/ 

adjusted net debt, %
20.7 21.4

TWh FY 2018 FY 2017

Electricity generation 130.3 127.3

Customer sales, electricity 119.2 109.8

Customer sales, heat 18.3 18.8

Customer sales, gas 57.2 56.4

Wind

Biomass

Hydro

Gas

Country head office

Largest facilities are marked with a circle

Nuclear

Coal

Solar

District heating

Location of our operations and major plants

Ringhals

Moorburg

DanTysk

Sandbank

Thanet

Pen y Cymoedd
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Significant growth in renewable power generation
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Transforming to Power Climate Smarter Living
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41%

59%

Onshore Offshore

36%

14%13%

13%

24%

UK Denmark

The Netherlands Sweden

Germany

Split by type of generation

Split by geography

> 1.000 

MW

Wind projects under 

construction

> 6 GW
Wind projects in 

development

> 150 

MW

Large scale & 

decentral solar 

pipeline

> 60 MW Batteries pipeline

2.9 GW

2.9 GW

Operating assets Under construction and pipeline

Horns Rev 3

Sandbank

Aberdeen

Danish Kriegers Flak

Danish Near Shore

Norfolk Vanguard

Alpha Ventus

Kentish Flats Extension

Lillgrund
Horns Rev 1

Dan Tysk

Norfolk Boreas

ThanetKentish Flats

Thanet Extension

Ormonde

NoordzeeWind

14

9

7

2

14

Offshore project in operation

Offshore project in development

Number of onshore projects country wide

Hollandse Kust Zuid 1&2

Geographical overview
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 Enable decarbonization from an integrated 
perspective of the energy transition

 Energy transition implies an increase of volatile 
renewable production which results partially in 
grid congestion and increasing demands for 
flexibility

 Utilize energetical potentials of one sector to be 
used in other sectors and thereby reduce grid 
congestions 

 Renewable energy generation can be increased 
due to mitigation of limitations by the energy 
system and other sectors can be supported in 
fulfilling climate targets
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Climate

targets
other

sectors

Energy

system 
decarbonization

Sector 

integration

Source : Hydrogen Europe

Why is sector integration important for Vattenfall?



Vattenfall’s engagement in sector integration projects

6

Use of CO2-neutral hydrogen in 
flexible gas power plants

Cooperation in large scale 
bio-diesel production

Research project for a carbon 
dioxide free steel industry

Various green hydrogen 
applications for  transportation 

sector 

Large-scale electrolysis for CO2-
neutral Methanol production

Large-scale electrolysis for 
Synthetic Natural Gas generation

Confidentiality – Medium (C2)2019-06-26

Confidentiality – Medium (C2)



Vattenfall’s sector integration roadmap 2025 indicates a 
sizeable business opportunity
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Total capacity 

electrolyzer:

Total CO2 

saved

500 600

MW

-800 -900

kt CO2 /a

Pipeline of initiatives for commercial 

green hydrogen services based on our 

existing relationships towards industry 

clients and partners

Vattenfall market potential until 2025
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Roadmap 2025 – proposed initiatives

PT1.1
Win NAH.SH/

tender 

20252018 2019 2020 2021 2022 2023 2024

PT1.2

Pitch UK
Alstom 

PHV3.1
Evaluate partnerships

with MaaS providers e.g. H2 
energy 

PHV3.2

Define Piot Project with major logistic/retailer 

PREF4.1
Identify refinery 

partners

PREF4.2
Prepare Business 

pilot refinery

PBU2.10
7-15 bus fleets

identified 

PBU2.11
Realization of projects acquired

SECO/H2 Process framework

PREF4.4
Duplicate

refinery blueprint

≤20% substitution

PREF4.5

Develop multi-purpose 
large scale 
application

PREF4.3
Built 1St refinery site
≤10% substitution

PHV3.3

Implement Pilot Project HDV

PHV3.4

Enhance  Business Pilot 

PHV3.5
Design VF product/service 

Portfolio
PHV3.6

Commercial 
Goto Market for 

MaaS

for HDV

PREF4.7
Scale-up Refinery case to higher shares

PT1.5
Connect to  

Porterbrook UK

PBU2.7
Pitch GBV 

Amsterdam

PIS5.1
Engage with Arcelor Mittal 

Hamburg about Pilot Project 

brownfield DRI 

PIS5.2
Conduct Feasibility Study in Hamburg / 

Alignment with HYBRIT Pilot 

PIS5.3
Eventually Plan Pilot

PREF4.6
Implement Pilot

Already defined projects HYBRIT, Preem and  Magnum are no new initiative proposals and therefore not further mentioned in the roadmap

PT1.7
Implement first train project

PT1.6

Connect to NL,DK, SWE via 
Alstom

PT1.8
Plan & Bid train projects   

PT1.9
Execute further projects

PHV2.4

Contact 
Birmingham 

PHV2.5
Contact 

Manchester 

PT1.4
Pitch for other 

German 

PT1.3

Lessons learned 
NAH.SH

PBU2.3

Follow-up 
Dunkerque

PHV2.8
Contact 

Dundee 

PBU2.6
Contact

WSW Wuppertal

PBU2.9
Pitch HH

Hochbahn

PBU2.1

Pitch London 
transport 

PHV2.2

Pitch 
Aberdeen

PHV3.0
Continue alignment with 

Strategy/e-road team

SECO6.1

Align SECO 
roadmap with all

countries in scope

SECO6.2
Conduct technology 
workshop with R&D

SECO6.3
Set-up Hydrogen CoC 

Kick-off next hydrogen 
day

SECO6.4

Analysis of VF Hydrogen 
Value Chain

Additional initiatives mentioned 

in the detailed overview 

SECO6.5 Proactive and orchestrated European and national PRA lobbying to open up business opportunities

135 MW

150 MW

90 MW

150 MW

MW electrolysis All initiatives

Concrete discussions are already ongoing 

and constructive with various potential 

off-takers in Vattenfall core countries



We are willing to invest into sector integration, but we need 
a supporting regulatory framework
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Set a focus on projects that position hydrogen as a partner to

advance the energy transition and decarbonisation of the industry

 Sufficient supply (availability) of

affordable and fossil-free

electricity

 Demand for fossil-free hydrogen to

expand and mature the market

 Infrastructure, such as storage

facilities and gas and electricity

infrastructure

Guarantees of

origin

Legal 

framework

National and

EU funding

Incentives

Carbon 

pricing

to stimulate customers to pay a premium for CO2 free products

produced from green hydrogen 

the upcoming EU Gas Package should further facilitate sector

integration, for instance by setting binding rules on the feeding in of

hydrogen in the gas grid and broadening the gas storage definition

EU regulatory requirements: Market requirements:

In addition to the ETS, a corresponding CO2 price incentive is needed in 

the non-ETS sectors, for instance through changes of existing national 

levies and taxes

Ensuring that green hydrogen in the transport sector is counted

towards the renewable energy targets when implementing RED II into

national law (Art. 27 RED II)
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Thank you!



Back-up
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All countries need to accelerate CO2 
reductions 

11

0

1.000

1.500

500

55%

20161990 2050

80-95%

2030

1% p.a.

Required pathways to fulfil Paris agreement and national targets (historic, present and future CO2 emissions, MtCO2e)

4% p.a.

10% p.a.

0

20

40

60

80

1990 20452015
0

50

100

150

200

250

2050

80-95%

2030

49%

20161990

85-100%

0.4% p.a.

4% p.a.

10% p.a.

1% p.a.

5% p.a.

Confidentiality – Medium (C2)

2019-06-26



There is accelerated growth of RES ahead…

2019-06-26
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Cumulative capacity of wind and solar PV in the EU

GW, 2018-2030e

495

2021

360

2020

335

2014

225

2019

315

2018

295

2025

465

2024

435

2030

@35%

27% EU target

457

>600

>100*

20262023

410

2022

385

Source: Make Outlook 2026; World Energy Outlook 2017; Wind Europe; EU 

Energy Roadmap 2050; QVARTZ analysis

*Assumes average split based on 2018-2026 RES mix
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Strategy and strategic targets
Our milestones towards fossil-free living within one generation
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More renewable 

generation enabled by 

600 MW of additional 

flexible hydro 

capacity.

Fossil-free energy 

solutions available for 

all our customers.

We generate fossil-

free energy to power 

more than 30 million 

homes.

We pilot 100 MW of 

green hydrogen gas 

production from 

fossil-free electricity.

Coal is phased out 

from all our heat 

production.

Fossil-free Nordic 

electricity generation.

More milestones 

under

development…

2020 2023 2025 203520302019

Entirely coal-free 

operations in the 

Netherlands.

2019-06-26
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• Responsible for development and 
operation of Vattenfall’s wind farms 
as well as large-scale and decentral 
solar power and large-scale 
batteries

• Strong market position in Northern 
European renewables industry - 3 
technologies across 5 core markets 
with +7TWh renewable production

• Leading position in Denmark and 
the Netherlands for onshore wind 
and top 10 in Europe

• Top 2 player globally in offshore 
wind

Overview

This is Vattenfall – Business Area Wind
One of the biggest renewable energy players in Europe

FY 2018
FY 

2017

Net sales (SEK bn) 11.9 9.4

External net sales (SEK bn) 8.0 6.7

Underlying EBIT1 (SEK bn) 3.7 2.1

Electricity generation (TWh) 7.8 7.6

Investments (SEK bn) 5.6 7.1

9%

91%

1 Underlying operating profit is defined as operating profit excluding items affecting comparability. 

Key data

41%

59%

Onshore Offshore

2.9 GW

36%

14%
13%

13%

24%

UK Denmark The Netherlands Sweden Germany

2.9 GW

Type of generation

Geographical split
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Market focus

Share of underlying EBIT
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Example: HySynGas
Cornerstone for the North German Power-to-Gas-Hub

Further information: www.hysyngas.de 15

HySynGas summary
Site

Industrial park Brunsbüttel -Schleswig-Holstein, 
Germany

Electrolysis
50 MW

Production of >20 t H2/day

Methanation

Production of > 40 t SNG/day

CO2-saving
> 110 t CO2/day

• The innovation alliance between Vattenfall, MAN Energy 

Solutions and ARGE Netz, plans the world’s first large scale 

industrial Power-to-X project.

• Securing and extending technological leadership in Europe.

• Showing a way to sustainable CO2 emission reductions in a 

timely manner by the use of existing infrastructure.

• Increasing utilization of renewables and reducing 

CO2 emissions by the use of green fuels.

• Producing green hydrogen from renewable electricity and 

using it as feedstock for further applications 
 focus on synthetic methane (synthetic natural gas – SNG).

• Feeding SNG into the German gas grid, thereby enabling usage 

of green gas for all over Germany.

• P2G-Hub for cross-sector decarbonization with renewable 

gases.

• Liquefication of SNG to LNG for maritime applications.

Images: MAN ES
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http://www.hysyngas.de/

