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Stefan KANSY Director New Projects(Power Generation)
EnBW Baden-Wiirttemberg AG

After graduation in civil and coastal engineering Stefan managed various
scopes in national and international water power projects.

Stefan first came in touch with offshore wind in 2006 working for civil
contractor Hochtief AG. As project manager he was involved in construction
and installation of Germany's first offshore wind farm substation ‘alpha ventus'
and stuck to the offshore wind business ever since.

In 2009 Stefan joined EnBW, where he is now responsible for portfolio
development offshore wind and implementation of large scale power generation

projects from greenfield to commissioning.

Matthias BAUSENWEIN
General Manager, Asia -Pacific, @rsted

Matthias Bausenwein is General Manager of @rsted for Asia Pacific and also
Chairman of Jrsted Taiwan. He has extensive experience in offshore wind and
was responsible for project development in Germany and Netherlands as well
as development of emerging markets worldwide. Before joining drsted, he was
head of global business development at a large wind turbine manufacturer.
Prior to that, Mr.Bausenwein worked as a senior management consultant in the
energy and automotive industry.

Mr. Bausenwein holds a Master’s degree in Economics and Business

Administration, with a focus on international management.
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Energy Transition and Implications for EnBW

Energy transition and
implications for EnBW

Stefan Kansy

Director New Projects (Power Generation/Portfolio Development)
KEEi 32th Anniversary Conference

Seoul, 19 October 2018

—E&nBW

Vision of the German energy system with 80% CO, emission reduction in

2050: The “Energiewende” will cover all relevant sectors EnBuW

Electricity consumption

> ... will further increase (today: ~500 TWh; 2050:
>600 TWh).

Improved energy efficiency will reduce
consumption in existing segments to ~400 TWh
(e.g. illumination)

Renewable energies
> ... will provide approx. 80% of electricity.

> Approx. 250 GW, (140 GW wind, 100 GW solar-PV,
constantly 6 GW hydro)

> Today: approx. 100 GW in total

v

v

New consumption purposes (~200 TWh in 2050)
with increasing significance, mostly because of
sector coupling (heat, transport)

Grid

> ... will be expanding massively.

After 2020: E-mobility will require additionally
approx. 1 bn. EUR p.a. investment in distribution
grid

Until 2035: need for investments of 65-70 bn. EUR
for transmission grid

Heat supply

> ... will be mainly electric

Security of supply

> ... will be guaranteed by gas power plants.

v

> 60-80 GW gas and combined cycle turbines
(today: ~29 GW)

> Fueled by natural gas, rarely by synthetic gas

v

E-mobility
> ... will be the standard for passenger cars.

> ~28 m. E-vehicles, partly autonomous

(passenger and delivery vehicles). > Up to 10 m. heat pumps in private households

> Heavy duty/ long distance traffic > Heat demand will decrease by 1/3
1/3 electrified > ~20% market share for natural gas

Was has happened and is actually happening in the German Energy market:
Energy-market reform and “Energiewende”

—&nBW

Energy-market reform (1996 -)

Unbundling of generation ‘ 7
and distribution ; [
Competitive energy ‘ / |

trading | Sector coupling Energy supply
\ electrification widely
\ of heat and decarbonized
Phase 1 ‘ transport

.Energiewende 1.0

Digitization
‘ Expansion of renewable energies

First
unsubsidized
offshore wind

. farm

Exit from nuclear power

. Decline in economic importance of |

Phase 2
~Energiewende 2.0

conventional power generation Decommissioﬁing of

Phase- . Increased competiti
i A petitiveness and market
Expansion of electricity/gas grids out of {:,r:;:lzg;;;e plants integration of renewable energies
nuclear

Technical innovations driving new
business models [e.g. e-mobility)

Digitization and network energy

. solutions [e.g. smart grids)

Customer needs: individualization and
transaction simplicity

Start of renewable decided

energy system support

Energy system change in Germany and challenges for EnBW —E&nBW

Challenges for EnBW across
whole value chain

Energy system
changes in Germany

/" Elect ricity \\‘
market changes /
e g

e.g. new products
Sales & services:

- e-mobility

-~ Smart cities

= Fully unbundled
CGrids Still 100% owned
- Regulated business

> 5.5 million customers

> 13 GW generation portfolio

> 21,000 employees -~ Major future pillar

R €22b A RemanEe - Active in wind onshore,
> Revenue: n B s
_— 2k Energies wind offshore, hydro

/”' NG > Adj. EBITDA: € 2.1 bn and solar-PV
( Energiewende \\ > Group net profit/loss: € 2.1 bn
g i m Generation & = Focus on cost

SR B efficiency
- Trading ~ Security of supply

18
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Energy Transition and Implications for EnBW

EnBW continues to rigorously implement its 2020 strategy
with significant investments

—E&nBW

2012 2020
Ih Generation and ° 80"/\‘
Trading T @
1%  Renewable —
~L  Energies @ g2l
Dr. Frank Mastiaux
.l CEO /—->
# orids @ +25% °
Energiewende. Safe. Hands on.
"EnBW's 2020 strategy is a clear
commitment to the energy transition /ﬁ\ Sales @ +100% @
with no ifs or buts. We have the
ambition to play a very active role in the
development of tomorrow’s energy In Adjusted EBITDA in € bn 2.4 2.4

landscape.”

All of EnBW's nuclear power plants are formally involved in the

- —E&EnBW
decomm|55|on|ng process
. Pos_t- Decommissioning and Conventional
Operational phase operational s Sees
phase deconstruction phase demolition

Dismantling infrastructure in
Neckarwestheim and Philippsburg:
= = —_To——

@ Waste material processing center

already applied
decom

@ Local waste storage

@ Social and infrastructure building

One part of the German “Energiewende”:

Nuclear generation: phase-out after 2011 EnBW

Brunsbiittel
rokdorf In 2011 8 nuclear power plants were decommissioned
o el o |l Kriimmel in Germany.
Er=tad The dL_lra_tion of the 9 remaining power plants has
y been limited
Grohnde
I Meanwhile, 1 more power plant has been shut down.
Grafenrheinfeld
Biblis The last plant will be decommissioned by end of 2022.
I eckarwestheim
Philippsburg) ls8 2022
201 ; .
= B |n operation
Isar

Gundremmingen E Shutdown in 2011
3 [ Shutdown after 2011

20

Renewable Energy Focus of EnBW:

Onshore wind portfolio and project pipeline in Germany €n3W

Forecast End 2018: approx 500 MW

Target 2020: approx 1000 MW

* EnBW project development locations

Portfolio and pipeline wind onshore Target 2025: > 2 GW
@ Projects in evaluation
@ Projects in development
@ Projects in erection

A Operational portfolio
September 2018

21
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Energy Transition and Implications for EnBW

Renewable Energy Focus of EnBW:
Offshore wind portfolio and project pipeline in Germany

Offshore
o= > Installed capacity 2017: 336 MW

> Under construction: 609 MW
> Secured pipeline: 900 MW

N

L— EnBW He Dreiht: ~ 900 MW
> Winner in 1t German

offshore tender

> Zero subsidy bid

-

‘ EnBW Baltic 1: 48,3 MW

EnBW Hohe See: 497 MW
EnBW Albatros: 112 MW

> 71+16 = 87 x Siemens SWT 7.0-154 on
monopile foundations

> Commissioning planned for 2019

> Shareholders: ~50.1 % EnBW & ~49.9 %
Enbridge Inc.

EnBW Baltic 2: 288 MW

> 21 x Siemens SWT 2.3-93

> Commissioned in 2011

> Shareholders: ~50.1 % EnBW & ~49.9 %
19 municipal utilities

> Commissioned in 2015

B under Construction B Development stage B in operation

—E&nBW

> 80 x Siemens SWT 3.6-120

> Shareholders: ~50.1 % EnBW & ~49.9 %
Macquarie, PGGM & AvWL

Thank you for your attention....

Do you have questions or are you interested in additional / deeper talks?

Stefan Kansy Heiko Unser
Director new projects Senior Manager Business Development
s.kansy@enbw.com h.unser@enbw.com

EnBW Energie Baden-Wiirttemberg AG
Durlacher Allee 93
D- 76131 Karlsruhe

—E&nBW

International perspective wind:
EnBW will become a multinational specialist for wind power by 2025

Business segments and markets of EnBW in 2025

@ Third party services

EnBW offshore wind portfolio
EnBW onshore wind portfolio
Home market

New developed markets

IR

Perspective markets

o

Way forward - 2025
USA

Establishment of new local

—E&EnBW

Business rationale

Development of

new markets in
neighboring European
countries and market
entry into selective
global markets to
consolidate EnBW's
confirmed growth
path

Focus on offshore
wind project

offices with local
L and k

Introduction of local market,
project & supply chain
development

> Long-term presence in
perspective markets in North
America and Asia

in
promising
international
markets, such as
USA, Taiwan and ?

22
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Leading the Energy Transformation

Leading the energy
transformation

Create a world that runs entirely on green energy

Profound strategic transformation
rom black to green energy
d recent divestment of the upstream oil and gas

Matthias Bausenwein
General Manager for @rsted Asia Pacific
Chairman Grsted Taiwan

Seoul, 19th of Oct 2018

Contents Orsted at a glance

* Headquartered in Denmark
* 50.1% owned by the Danish State
+ Listed in the Nasdag OMX: ORSTED
l » 5,638 employees

Revenue in 2017 DKK 59.5 bn (EUR 8.0 bn)
EBITDA in 2017 DKK 22.5 bn (EUR 3.0 bn)
Phase out the use of co al by 2023

I Key enablers for offshore wind

Generates and sells power and heat to
customers in Denmark and Customer
- Develops, constructs, owns Northwestern Europe Solutions
and operates offshore wind |
farms in Denmark, . « Power distribution grid
Germany, the Netherlands on Zealand and sale of

Il Energy Storage & Solar Ejgfg:n‘le'f e to

Development projects in Innovate energy solutions with storage Northwestern Europe
Taiwan and the US. technology and solar power

Wind Power Bioenergy & Thermal Power Distnbutoiie

Orsted

Orsted Drsted Asia Pacific, Oct 2018

26 27
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Leading the Energy Transformation

Orsted as Global leader in offshore wind

Largest offshore wind power player globally today
Global offshore wind capacity, GW

DODOODOODDODODOO®

"

UK 58 GW
Germany 1.4 GW
Denmark 1.0GW

Netherlands 0.8 GW

04 o2

Orsted‘ Innogy |Iberdrola Northland cp Shell WPD | Van Oord
Power
Vattenfall ~ E.ON EnBW Equinor SSE China Eneco
Longyuan

I constructed [l Under construction @ % share of global constructed capacity

Source: Bloomberg New Energy Finance, August 2018, @rsted analysis

5 @rsted Asia Pacific, Oct 2018

@rsted Wind Power’s scale enables cluster synergies

UK West coast (East Irish Sea): Barrow, Burbo Bank,
Burbo Bank Extension, West of Duddon Sands,
Walney 1, Walney 2, Walney Extension

@ East UK North: Westermost Rough, Lincs, Race
Bank, Homsea 1, Homsea 2

e East UK South: London Array ', Gunfleet Sands 1,
Gunfleet Sands 2, Gunfleet Sands 3

o Germany: Borkum Riffgrund 1, Borkum Riffgrund 2,
Gode Wind 1, Gode Wind 2

Danish waters: Anholt, Nysted, Homs Rev 2,
Middelgrunden

e Dutch waters: Borssele 1 & 2

Synergies
@l Lover logistics costs
@l Fever technician hours
v
v

@® Operational offshore wind farms
@  Offshore wind farms under construction
O cluster

Note 1: London Array is operated by London Array Limited

Orsted

Orsted Offshore Wind Power overview

Global footprint

Unparalleled experience and track record

USA

Bay State Wind
Constitution Wind

Ocgan Wind
Coasfal Virginia

* In operation
)\ Under construction
)\ Under development
* Decommissioned after 25 years

ddon Sands

Europe

Westermost Rough

'_I Hornsea 1 *)\

Asia Pacific

")I, (
S S '/Formasa 1.1
;’* T %Formosa 12
%}reater Changhua projects
» L7

Anholt

Middelgrunden
Horns Rev 1 & 2

lornsea 2
%omsea 38&4
—Race Bank

A

24 offshore wind farms 4 offshore wind farms
in operation under construction

5.1 GW ~ 2,300 3.8GW

Constructed Dedicated
capacity employees

under
construction

~ 1,200
turbines

World's
leading
operator

14 million
people with
clean
electricity

19
Partnerships

7 @rsted Asia Pacific, Oct 2018

Orsted

We are not just a developer,

but an integrated Energy Company

Strong integrated end-to-end business model

Develop Build

25+ years in offshore wind sector

Always built on time, on budget!

Long-term commitment, entering a market to stay

Proven track record in developing local, long-term partnerships

A trusted partner & advisor

6 Drsted Asia Pacific, Oct 2018

We have partnered up with
“
@SSE . eon

N
Masdar % VATTENFALL o PGGM

Caisse de dépot et placement
du Québec

Gi
- PFA{
Group

PensionJanmark

A\ GLOBAL e
INFRASTRUCTURE STADTWERKE LOBECK
PARTNER

renemes pension Industriens.
Pension
talanx- LAGERNES

Insurance. Investments. PENSIONSKASSE

Marubeni William Demant/

 Sumitomo Corporation

MACQUARIE

Orsted

28

Orsted’s transition — faced strategic challenges from the
outset in early 2000s

DONG Energy established through
merger in 2006

L= ENERGI £2

/

j Elsam @r"durlksbﬂv
N

[

kobenhavns G

Fors:

8 @rsted Asia Pacific, Oct 2018

Legacy business eroding

Operating profit (EBITDA), DKK bn
I Conventional power production

" Mid-stream gas business

@2

315

3.8

-1.5
2007 2012 2007 2012

Invested broadly to identify new
growth

L

8

£l
=

o
nfnn
D I |:

Onshore wind Virtual Power

Offshore wind Plants
Hydro Distribution Grids

Conventional Electric Vehicles
Power Plants Gas Storage
Waste Fired LNG

Power Plants Oil & Gas

Orsted
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Leading the Energy Transformation

Ten major levers pulled to transform the company

Divested non-core assets of DKK 17 bn.t

Invested DKK 81 bn. to expand offshore wind to 3.8GW today with secured pipeline to reach 8.8GW by 2022
Farmed down 12 wind farms to recycle DKK 65 bn. of capital

Reduced offshore wind cost-of-electricity by 50%

Converted 5 of 7 heat and power plants to biomass to secure profitability and announced “coal-free by 2023"
Turned around loss-making long-term gas contract portfolio, gaining DKK 6.4 bn. from compensation payments
Initiated strategic shift in retail business from commodity sales to integrated, green energy solutions

Lowered net interest-bearing debt and stabilized credit ratings

Restructured and divested legacy, upstream Oil & Gas division

CPROPOE®OH®®

Changed the company name and visual identity to reflect new green platform

1. Includes onshore wind, hydro power plant, gas-fired power plants (UK, NO), GTF office, Danish gas storage, and ‘other’
9 @rsted Asia Pacific, Oct 2018 rsted

Transformation of conventional power business

Transformation of Danish power plant business Biomass conversions well underway — coal will be fully
phased out by 2023

Danish portfolio of central plants, GWe @rsted fuel composition, %2

r -40% 100% 100% 100%
5.0 l
12%
3.0
2009 2016

OPEX, DKK bn
r “48%
2.9 l

IIIIIIIIIIIIIIII -

2009 2016

r 58%
~1,900 l

~800
2006 2016 2023

2009 2016 I waste Bl Coal HH Oil I Gas(NL) Bl Gas (DK) I Biomass

# of FTEs'

1. Adjusted for divested activities

2. Ability to use coal retained in case of force majeure
11 @rsted Asia Pacific, Oct 2018 Orsted

Financial action plan to support continued strategic
transformation

Cash generated from mid-2013 to end-2014

DKK bn

I8 Re-focus portfolio 12 - 4 business areas Y

»A Divestments DKK 23 bn (KRW 4,100 bn)\

N Cost reductions

DKK 1.2 bn (KRW 211 bn)\

NN N N\

“¥ Equity injection DKK 13 bn (KRW 2,300 bn)‘

o
e

London  Hydro Gasdired Onshore Gentofte Other  Total  Goldman ATP/PFA Other'  Total
Array plants. wind office divestments Sachs
(25%) (NO, UK)
Divestments Equity injection
1. Seas NVE, Syd Energi, Insero, Nyfors, and employees
10 @rsted Asia Pacific, Oct 2018 Orsted

Divestment of Orsted’s Oil & Gas business to INEOS in 2017

History:

v Comprehensive portfolio restructuring
focusing on risk-profile and cash flow

Orsted
~INEQS

v’ Good and fair price : DKK 7.0 bn (JPY125.2 bn)!

v Significant reduction in exploration efforts
v’ Reduced investments
v’ Divestments of ownership shares in fields

v’ Contain risk of Hejre field

v Significant reduction of cost base and
organisation

v Sell the business as a whole

v Good strategic and cultural match — good future
home for the O&G business

v Significant step to complete strategic
transformation of Prsted

Orsted
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Share of green power

%

Transformation of the company from black to green energy
well under way - Key milestone 2023

CO2-emissions

g/kWh
96%

r
452

59
164
100
13
v
<20
.
2007 Today 2020 2023 2007 Today 2020 2023
13 Orsted Asia Pacific, Oct 2018 Orsted
Contents
l Transition of @rsted ‘
Key enablers for offshore wind
A

Orsted

Leading the Energy Transformation

wind in Korea

Clear and stable regulatory frameworks needed for offshore

Project Development
and preparation

i ./ﬁConstruction Operational Phase l ‘ l

Building permit

Grid capacity
allocation

Final
investment
decision

A

A

Grid connection
: 20-25 years

|

Investment

Key takeaways:

15

/

Revenue

Offshore wind development is a long term process, clear targets, a long term stable regulatory framework
(e.g. FIT, relaxation of EIA, regulation for use of general sea areas) are needed

Orsted

Offshore wind LCOE development DE
EUR / MWh (real)

term cost reductions
200 q

150 -

End 2015: Stable
100 1 industry with 18000
Jobs in offshore

Reliable market conditions to build-
up (local) supply chain for long

End 2019:

Long term cost reduction can be achieved via stable
remuneration in establishment phase (German FiT: 10 years)

German development
— — German projection

Maturation: Reap harvest of well managed supply
chain, through intense market competition to ensure
long term competitiveness

Feed-in-tariff & introduction
of fixed market premium

wind created 10yearsof W
50 - subsidy T T T T T = =
0 T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 € 10 11 12 13 14
GW build-out

Competitive auctions

32

Orsted
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Leading the Energy Transformation

Taiwan: 5.5 GW under development in current round, -
10 different players.

Competitive landscape for round two projects

Healthy mix between foreign and local developers

o e B FiT | Auction
n,__,::,z:‘k" Qrao Qu
on Dag T - 1,820
Hua Laan Shi
== mmor
B [ csc
e R

2= g orsee

Bl [ ] swancor/Maca
Bl [ over .
= I o Orsted wed

Bz L e—

Kaosi

2
o
©

ke 0T et A S S

Orsted

Formosa 1 Project — '
Gaining first hand offshore wind financing experience in Taiwan

Ownership structure Project highlights

* @rsted: 35%
* Swancor: 15%
« Macquarie: 50%

= The 1stoffshore wind farm in Taiwan
(demonstration project)

= Distance to shore: 2-6 km
= Water Depth: 15-32 m
= Capacity: 128 MW

Phasel 8 MW (2 x 4 MW) completed in Apr 2017

Wind farm location

Formosal

\

I~

Phase Il 120 MW (20 x 6MW) to be installed in 2019

= Signed Phase Il PPA with TaiPower in Dec 2017
= Financial close in Jun 2018

19 Orsted Asia Pacific, Oct 2018 Orsted

Localising offshore wind in Taiwan

‘ » rsted FNEHCE
ML B2 S
R . - Love your home

Orsted
JXKNBRER

Research & development Job creation & talent training

Orsted

18 @rsted Asia Pacific, Sep 2018

PR
Orsted has partnered with Korean suppliers since 2013 ((‘
and to date the total contract value sums up to 284 bn KRW

Global footprint

USA Europe Asia Pacific

Korean suppliers are already partners in

"w “ @rsted’s five different wind farms in UK
": > 'J’ Taipei office
P
J N . Formosa 1.1
. Formosa 1.2 - Westermost Rough (210MW — COD 2015)

if*
é" ter Changhua projects
rea
\;}s gnua prel - LS cables

Bay State Wind
Constitution Wind

Ocgan Wind
Coasfal Virginia

- Race Bank (517MW — COD 2018)
- POSCO steel
Anholt - Walney Extension (659 MW — COD 2018)
Audgeigrunden | | - POSCO steel

- CS Wind Tower
- Hornsea 1 (1,218 MW — COD 2020)
- POSCO steel
- LS cables
- CS wind Tower
Hornsea 2 (1,386 MW — COD 2022)
- Confirmed supplier LS cables
- Supplier discussions ongoing with other
Korea suppliers

)\ In operation
)\ Under construction
* Under development
* Decommissioned after 25 years

Orsted

@rsted Asia Pacific, Oct 2018
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