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Supply chain managers face issues on a daily basis which require direct attention and
quick response. In Taipower s daily routine operation, there are some of the issues that
affect supply chain managers:

1. What are the major issues facing supply chain managers and how it affects the logistic
function?
2. Managing Inventory
Managing inventory goes beyond counting how many boxes are sitting in your
warehouse. It s a balancing act. Keeping enough inventory on hand so that all
customer and client expectations are met. Appropriate timing prevents delays.
Appropriate quantity prevents insufficient inventory while reducing effect on profits.

Please advised what methodologies or KPI are implemented to evaluate their
performance 1n order to balance those multiple goals.

3. Managing Suppliers
Along with managing inventory comes managing suppliers. Taipower s Supply chain
managers are responsible for identifying the quailed suppliers, make sure their products
meet the requirements, and performance in execution the Contracts. They’ re also
responsible for finding suppliers with consistent and reliable service at a price that
doesn’ t hurt our bottom line. Above all, each step requires thought and a process and
must comply with the integrity requirements.

Please advise how Siemens categories your suppliers, the ways to build the
relationship, and the KPI applied to evaluate their performance. We are also interested
to learn your Compliance System.

4. Maintaining Quality
The globalization of supply chain brings concerns about the quality of products that
are made 1n other countries. Particularly when components of a product need to meet
regulatory standards. This puts us at risk of recalls. Taipower s supply chain
managers are responsible for ensuring suppliers and their products maintain quality
standards.

Please advise how Siemens keep the Supplier providing high quality products in long

17



term aspect and pursuits up-to-date technology at the same time.

5. Reduce order variability
Variability in order patterns is a well-known driver of costs in supply chains.
Variability causes Taipower to build up inventory, which 1s expensive. Inventory
swings amplify as they move up the supply chain, causing the bullwhip effect.

In the efforts to reduce the fluctuation of demand, our experience proves the
prediction results are unworkable. Please advise your experience to cope the issue of
Irregularity.

6. Risk management
Companies that are too reliant on few supplier are vulnerable if that supplier can’ t
meet demands. Taipower s supply chain managers must mitigate risks so that a
typhoon in southern tip of Island doesn’ t halt the maintenance jobs in North part of
Taiwan.

Adequate backup plans help ensure that the Taipower s supply chain is flexible to
handle changes. We need to learn how Siemens deal with the risk i1ssue of providing
sufficient and qualified products.

7. Digital transformation on Supply Chain Management
Digital transformation 1s perhaps the hottest topic across the world of technology at the
moment. Currently, Taipower s management is also focus on the issue of digital
transformation, with no doubt, supply-chain vision should be aligned with the
company s strategic goals. We also recognize that supply-chain transformations must
extend to both technology and operations. However, reluctance to move forward with
digital transformation of the supply chain, 18 apparent throughout the regarding
managers. The growing talent gap, perceived risks, the ability to manage the change
and collating clean data to drive digital capabilities, are just a few points holding
decision makers back.

Therefore, how does Siemens value the need of digital transformation in Supply Chain
Management? And what are your suggestions on this 1ssue?

8. GPS tracking &RFID technology, cloud architecture, and Big data analytics are the
feature of digital transformation in supply chain management.

18
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Brandenburg (ELoC)

Resticted © Siemens AG 2017
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Global Siemens Gas Turbine Warehousing SIEMENS
Energy Logistics Center Berlin-Brandenburg (ELoC) - EHS & Location Plan

o

Please wear your visitor badges

It is not allowed to photograph 7
(4
Personal protective equipment - 3
(PPE) In the warehouse ‘J
Please use marked footpath ‘
Smoking only in permitted areas @

Ban of alcohol In our location ‘
Please don't walk and phone @

Page2 14062018 PS PG OPS PIW WHMLCB




Important emergency telephone code:
* Emergency

* Fire

In case of fire you will hear a
fire alarm signal:

Restricted © Slemens AG 2017

Page 3 14062018 PS PG OPS PW WHMLCS

Building / Infrastructure

Approx. 65 000 m* total area with 35 000 m* in warehouse
Builkding phase 030172010 unti 080172010
Busiding phase ELoC extension 07012017 until 127312017

Stocked Materials —_—

~30 000 Material-Styles
~2 000.000 Individual parts

. e rm i
immediate supply of spare parts in case of emergencies

2477 service
FY17 Cyde count deviation 2 516 Euro
Goods-issues FY17 Warehouse-OTD: 00 90%

In average ~ 120 000 Line ftems

Goods-Receipts
In average ~ 30 000 Line tems

80 audits since commercial operation: No recommendations.
GRC passed 6th ime in a row with 91 of 91 possible ponts

Restricted © Semens AG 2017
Page 4 14062018 PS PG OPS PW WHMLCB
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Energy Logistics Center - Consolidation Project
« Logistics Center extension by ~ 9.200 m* storage space
+ Ready to use unti: 12/31/2017

Link Brandschutzkonzept Step 0

Revisonsaniagen Anbux

Resvicted © Semens AG 2017
Page s 14062018

PS PG OPS PIW WHMLCE

PS PG OPS PIW WHM LCB

Logistics Management

o Implementation of customer service solutions
o Logistics contract management

o Logistics performance & process management
Recewving

PS PG OPS PIW WHM NET

logistic network solutions based on harmonized of
processes, support of synergy projects

Location Management _—

o Lease contract management, sité management
o Site optimization 10 ensure the implementation
* implementation of governmental, legal. county and insurance
related regulations and requirements
* Ax fresght secunty and site securnty
* Environmental, heaith and safety
o Fire protection, buillding protection

Restricted © Siemens AG 2017
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—— e e

.
e e
R il St PO g
Cam——— ety
R ananallanl o o]
O s 7 g, ’
—ay

- '"l
i
if
|
!
|
|

PS PG OPS PIW WHMLCS



| —————
SIEMENS

Thank you for your attention!

MNCied © Swemens AG 201
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Digital Transformation (@EnBW »
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Taiwanese delegation
Mr. Meng, Deputy Director of Materials Department Ean

Nils Beeckmann. Tobias Rader, Anastasia Navyshny

| Agenda
é

Development and deployment of our digital transformation

i

Our Challenges

U

Enabler and supporting units for the digital transformation of EnBW

i

Building Information Modeling

Translation Tool
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A snapshot of what recently happened in our industry - from

a digital point of view

Own innovation hub with 130 people
12 business models commercialized
so far

R&D stalf: 260 people

High venture capital expenses: 130
million €

Six-figure sum of investment in a
blockchain startup

Cooperation with Google for
estimation of the solar potential of 7
million buildings in Germany

.2020 Leadership™ - Executive
Program to establish new leadership
requirements in the digital age

EnBW's approach:

NEXT

Battery storage + PV system +
community

Sales increase from 4.5 million € in
2013 up to 50 million € in 2014
Market share of 22 % in Germany and
Europe in 2016

Goal: doubling the sales on a yearly
basis

Operator of ane of the largest virtual
power plants in Europe

Networking of 4,500 plants with 2
generation capacity of approx. 3,500
MW

» Annual average growth rate of 14 %

development and deployment of our digital transformation

Expand initiatives

Relevance
and create awareness

Increase level of
ambition

Momentum
consolidate

Project EnBW digital
carried out

Clarification of the
influence of
digitization on
EnBW's business

areas
Comparison with
other industries and
competition
conducted

15 initiatives launched

EnBW approach to
digitization defined

Top management
introduced to digitization
Digital Office set up as
accelerator and enabler

24

Digitization through
“action plans”

Digital capabilities
expanded and networked
Significant increase in
initiatives

Development of
employees and managers
started

Digital initiatives
systematically
implemented

Joint digital journey of
board of directors and
works council to Munich
Partnerships for Artificial
Intelligence, Big Data and
Digital Products




Our general challenges are...

A) Products &
Processes

Adaption to changed customer
needs due to increasing
digitalization

Increasing the speed of
development and
customization of products

New and re-thinking of existing
processes from end to end
Data as base for new

businesses and general
optimization

B) Technology

Spotting and evaluating
trends

Learning to handle and
control new technologies

Using technology as a driver
for (new) business

C) People &
Organization

Creating new ways of
collaboration

Developing an understanding of
digital leadership

Developing digital skills

Digitalization affects the entire EnBW, thus we decided on a
broad-based digital transformation of our core business

> Responsibility for
Digital digitalization within existing
transforma- organization

tion of core > Own profit and business
business responsibility

Chief Digital Officer (CDO) as
anew role

Central Transfer of digital business
Digital Unit to a central unit

- CDO has profit responsibility

High ambitions for
digital transformation

of the whole core
business

High and long-lasting

effects

Different challenges
and priorities for each

business area

Strategy aims for

Responsibility for the
digital transformation
is within business

Top-down push from
the management as
well as...

...bottom-up push by
communities,
grassroot efforts and
development of digital
skills

» Transfer of digital business to

a new subsidiary

- Subsidiary has profit

responsibility

further development of
all business segments

Changes within the
entire company

Digital Office
supports the changes
with its own abilities
and resources




>

Digital Business

Use case
development
Business
development
User experience

Skills

Digital
Ways of Work

Agile arganization
Agile working
acceleration

Technology

Prototyping
Blockchain
Artificial
Intelligence
Internet of Things

Skills of the corporate Digital Office...
... at the disposal of the business.

Data & Analytics

= UseCase
development

*  Data mining

= Data science

Projects

Product
ownership
Implementation /
responsibility

*  Augmented
Reality

DO Lead

Leadership
Partfolio agent
Challenging large
digital initiatives

Approach for the power generation business units:
one single digital officer power generation

>

~ (o)

din - o
digital officer power generation Digital
QOffice

~Funding pot" m Supporter of initiatives + m Portfolio managemnlg Further tasks M
Digital Enabler” responsibilities =~———

Responsibilities / Duties

= Promoting digitalization Authority to decide on start, end = Budget responsibility via
= Challenger and “parking” the support of central funding pot
= Support initiatives from funds of the = Support of committee work in
* Creation of transparency central funding pot in the phases: the Digital Management Board
s Prioritizing * Representing the interests of
= Control, setting priorities Explore Ideate Validate generation in digitization

T Q i working graups
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Digital Transformation Generation
" 4 Map of digitalization initiatives

€

Knowhow Requirements Efficiency

r’

5
e Portfolio management / Asset Management /

;-’u Operation / Maintenance / other general processes
> Repository of Ideas Ideate Do

£

3 ¢

2 Explore Validate Operate

v/

DIGITAL TRANSFORMATION GENERATION

THINK BIGM -
Building Information Modeling >

® 9,000
»

eEnBuW

Tobias Rader
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Digital methods potentially lead to cost savings by
reducing common problems in construction projects

Commen problems in

b Digitalization in the construction

construction projects industry
> Average cost cverrun by B0% and time The use of digital metheds » The use of digital methaods facilitates
variance by 20 manths in construction is @ major demand of the — ... the coordination between different parties,
projects’ German Federal Ministry — ... the integration of simulations,
- Wembley Stadium [UK]: 1% for Transpartation and — ... the management of the canstruction
Infrastruct :
- The Channel Tunnel [UK-France): 145% nirasiruciure pracess,

— ... and the transfer of building information.

— Denver International Airport [USA]:

167% » Efficiency savings of 50% and 20% savings
_ Seottish Parliament [UK]: 4040% of influenceable costs through digital
) _ methods?
» Complex planning process with a large S )
number of invalved parties * However: Digitalization in the construction
industry is way below the average across all

» Sequential planning and insufficient

e ! . industries?
coordination of the involved parties

» An emerging trend:

» Time-consuming and error-prone double Building Information Modeling

work between the different parties

Saywrre: 1] The consaruction producikity mperative. Mo ey 2007 2 Digitnliserung der Baubranche. Roland Berger 200 4: Digtale Transformaton inder Basindusarie. BraringPuin 2017: Bavbrancae skiuell - Wachsaum gurch Digicyisiening o mn
Bl VT Z018; BIM Tacs Greua UK, 2013: 3| Tap S20 Dagitaler nvdes Daucschiand, Accentera 2006

) Building Information Modeling digitally captures and
combines all relevant data about buildings

In an interdisciplinary BIM project, each department has its own

model. These separate models can be combined to create an overall
building model.

> Building Information Modeling (BIM)
refers to a digital methed of mapping

Dutaing equgment
buildings with all their relevant i > In addition to the 3D
information over their entire life cycle -] = geomexry,
using a consistent, digital building model 1 .E Sdditonal hon:
' S E geometric
Dotumestation of

conts ond time bl I information such as
> s DaRiomo aen type information,
i Ve e technical properties

» The detailed building model [“digital or costs are

twin") is enriched with information by all

e ey e —— A, g . W

- available
project participants throughout the : : Simplified

entire planning process e . Seerit g B /! simulations,

\ medel tecture »

[=ergy optamization ’.u:m‘“‘ 2 analyses and

"m calculations based
v on the building
' information
Ssurca: Stufenpan Dgrales Planes und Baven, Bundessinstenun fir Versear une dgltale Isfrastnians 2015 12
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supported planning process shifts the planning effort to

> In contrast to the traditional planning process, the BIM-
early project phases

Traditional construction planning

@ :I BIM-supported planning process

process with CAD in 2D and/or 3D

Shifting the planning process into early phases, in
which digital variants are compared with each other

» Main effort of the planning process in late phases

» Changes of design in late phases leads to increased Planning changes are directly available to all parties
costs in the overall model

» When changes are made, all drawings and Linkage between building components, costs, and
guantities must be adjusted manually time increases the transparency

Misunderstandings and errors can be identified at an

> Allinvolved parties must compare drawings and

guantities with their technical plans earlier stage le.g. simplified collision check)
> Building information for analyses are not » Masses and quantities can be drawn automatically
transferred directly, but must be entered manually fromn the overall building model

Transfer of building information to the facility Early invelvemnent of the facility management in the
!'“r"'”age[,”‘“‘ and maintenance involves losses of planning process to ensure consistent infermatian
information

Sauiros: HIW-Aichilineardhs WO0I 2552, WO HITS 13

-

BIM nat only covers the planning phases of construction
projects, but also supports the operation, maintenance
and dismantling of the buildings

3. Execution 4. Dismantling
Construction seguence simulation Recycling
Caonstruction progress cantrol Revitalization

Caonstruction site logistics

5. Rebuilding

Caondition detection

2. Planning
Coardination of craftsmen
Cost evaluation Profitability calculation
Simulations and analysis

Citizen participation
Permission planning

4. Operation and maintenance

Facility management

1. Concept design

3D-Visualization

Maintenance service

Evaluation of different variants )
Operation costs

Saures: BIM-Laitaden fur Deutse hlard, Bunsesirstiot 1 e, Stidt- und Raemierschusg 2013; Ideniiing Lse Cases and Dota Requirements for BIM Based Energy Manogement Precesses, Meglion e al. 5118 4
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The implementation of BIM potentially lead to
improvements along the entire life cycle of a building

Improvement potentials through BIM

Early error More reliable planning Improved Faster project
detection of influenceable communication and é completion

B costs coordination g B
Up to 10% cost Up to 40% fewer @ Improved coordination % Upto 7'/-Asho»".er
between all parties construction time in

savings through clash ) e
detection = diss charige through the digital overall the execution phase
requests el —

Basis for life cycle Higher building Continuous More efficient
optimization efficiency Q availability of all maintenance

- relevant information
Up to 3,5% On the basis of the

Reduction of operation Increased energy E E Digital twin mirrors comprehensive
I the actual building information, maintenance can

costs up to 9% efficiency
through early simulation be planned more efficiently

» Eindihrung ser BIM-Methedin - Digitales Panen und Bauen, 08 Nex
forges a path 53 global BIM stardares. Barmessis 2019, UK Goverament Gane

Despite the identified need for action, Germany still lags
behind in introducing BIM

2

Current status of BIM in Germany @ ) Current status of BIM in other countries

/,

Publishing of an implementation plan (2015) for BIM BIM is already obligatory for public tenders in many
by the German Federal Ministry for Transportation countries

and Infrastructure é ‘Q AR A -
— l ‘l' A\l

Until 2017: Preparation phase
Standardization, Guidelines, checklists, and first pilot USA Singapore Finland Norway Denmark

project 2000 2004 2007 2010 2010
2017-2020: Extension of pilot projects in order to
gain experience AR\ A . AR>. .
As of 2020: Comprehensive implementation of BIM A 4 | ' 4y
BIM as standard for public tenders Netherlands Sweden UK Switzerland Germany
2012 2015 2016 2018 As of 2020
Vertwetung, BIM D) 2017; BIM im islermatosaien Yerglews, FIM Tast Traus'iK 2018
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Due to the progressive implementation of BIM in public
construction projects, EnBW started to evaluate the
potential use of BIM

Evaluation
Cost-benefit analysis
depending on the
use cases and
requirements
Ideate

Development of use
cases in the different

departments and
project phases
Operate
Fx!r:rE:apllg:-;l-,v-;ig Pilot project with BIM
and detection of

Do

the current status Development of an

at EnBW implementation
strategy
Validate
Reguirements for
implementation First project phase

linterfaces, standards,

level of detail. ate
level of detail, etc.) - Second project phase

Translation Tool »

4 .
. ) \
B

eEnBW

Anastasia Navyshny
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> Mission “Internationalization”

Selective internationalization in selected regions and business areas/markets

i‘ Offshore: Use of opportunities in Europe,
Eo N Taiwan and USA

+ Onshore: Generate growth in France and
Sweden

PV: Growth opportunities in Germany and
other markets

)'35'

Going international: translation services are a
significant key factor for business success

Real-life document traffic in an offshore project from design phase
until start of installation:

Analyzing EnBW's current offshore wind project ,,Hohe See"

2016 2017 2018 Over 20.000
documents

Q Future international projects: > 20.000 documents per project of
which some have content in local foreign language

* language

g Suno, need for efficient, time

. e icient, time-
challenges ) c~05ts saving translation

* time .9

° quallty service
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> Depending on the project task different requirements occur:
three basic use cases need to be covered

_’Ifﬁﬁj‘_

=
rMachine Translations for the offshore sector are translated
Need for translation {optionally plus pest-editing) and stored in the

engineering content management system (ECMS).

improvement * Link via API

Need for

=¥ 2 imprevement
Machine ' ) H Websites must be translated (e.g. language: Mandarin)
translation [E]

Farmal
check

Check: ok H Dally use, e.g. translation of mails/ attachments, or

- - also for due diligence activities, etc.
Past editing ! Past editing
L 4
I Sale: afe: '

System ECMS*

Translated

website 3

Introduction and operation of an intelligent
> software tool for automated translation of various
contents in different languages

Formal Login Data storage Non-functional
requirements reguirements

Translation of documents (1000+ pages), e-mails, diagrams, drawings,
Internet pages with the option of editing the documents in the desired
format.

Providing currently needed languages: English, Chinese (traditional and
modern), French, Swedish, German.

Capable of applying new language packages as needed.
Reading/editing of formats as: pdf, xlsx, docx, pptx, dwg.

Transferring and provisioning of documents into ECMS.

Providing post editing process with skilled human translators to meet
highest quality standards.

creating a translation memory.

Consideration of legal, company specific and technical specifications and
terminologies.

2
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Thank you for your attention!

° o

eEnBW

Nils Beeckmann, Tobias Rader, Anastasia Navyshny
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EnBW Generation
Technology Division

>Generation Assets

EnBW Generation -Core Business EnBuw

EnBW Energie Baden-Wiirttemberg AG (EnBW) Generation Technology Division is EnBW's Center of
Competence for Planning, Construction and Operation of Power Plants and has a well-balanced
generation portfolio consisting of own power plants, shares of power plants and long-term power
purchasing agreements. Generation is based on :

> Gas

> Coal

> Nuclear Energy

> Water

> Wind on- and offshore

> other Renewable Energy Sources

As a subsidiary company of EnBW (98,45 %) EnBW Kernkraft GmbH (EnKK) responsibly operates the
following nuclear power plants:

> Neckarwestheim
> Philippsburg
> Obrigheim
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EnBW Generation —Power Plant

Germany

Sites of the EnBW Group’

Baden-Wiurttemberg

;
- e
Adort Gagssham
g o s @, ‘
3
‘ t s e
Mar 25y
Muchsss @,
plants >

EnBW Generation -Generation Portfolio

Renewable Energies

Run-of-river

Wind onshore

Wind offshore

Storage/pumped storage [using natural flow of water)
other

Thermal Power Plants

Lignite

Hard coal

Natural gas

Nuclear

Pumped storage [not using natural flow of water]
other

Total

Generation Portfolio
in MW

31.12.2017 Share
3,381 25,9 %
1,034 7.9 %

540 4,1 %

336 2.6 %

1.327 10.1 %

144 1,1 %
L9479 74%
875 6,7 %

3,523 26,9 %
1,448 1.1 %
2,933 22,5 %

545 4,2 %

349 2,7 %

13,05

36
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Onshore wind farm
Offshore wind farm
Photovoltaic power plant

Hydroelectric power plant

®  Conventional power plant

B Nuclear power plant

plant: d
lectricity production.

grid reserve (N esV).

project planning/
anning stage

project development stage.
* Currently being dismantied.

enBW

2017

5,012
661
1,416
P46
255

6,027
12,977
3,436
17,532
1,721
211

Share

10 %
1.3 %
28%
1.9 %
0,5 %

12,0 %
25,9 %
6,8 %
34,9 %
3.4 %
0,4 %



EnBW Generation — Overview of Power Plant Sites EnBW

Nuclear Power Plants
Own Power Plants: Supply/purchase Contracts:
> Kernkraftwerk Philippsburg > Fessenheim (F)

(KKP])

> Cattenom (F)
> Gemeinschaftskernkraftwerk
Neckarwestheim (GKN)

> Kernkraftwerk Obrigheim (KWO)*

b it o g s

Obrigheim Philippsburg Neckarwestheim

* operation ceased on May 11, 2005, as a result of the nuclear energy consensus.

EnBW Generation — Overview of Power Plant Sites
Eawae ol —gn3BW
Fossil-fired Power Plants

Own Plants:

> Altbach/Deizisau

> Heilbronn, Walheim, Marbach
> Karlsruhe
Rheinhafen-Dampfkraftwerk Karlsruhe 2 StUttgart'MunSter- StUttgart'GaiSburg

Investments, Supply/

purchase Contracts:

> Kraftwerk Lippendorf

> Grofikraftwerk Mannheim

: > Kraftwerk Rostock -

Heizkraftwerk Heilbronn > Fernwarme Ulm GmbH HeiZFaftwark ATRE /D atiEi
> Heizkraftwerk Pforzheim
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EnBW Generation — Business

—gnBlW

Environmental Services

With the Waste-to-Energy EnBW Biomasse GmbH MSE GmbH utilises approx.
Plant in Stuttgart-Minster supplies biomass fired power 350.000t sewage sludge from
and the subsidiary company plants, like the Fernwarme all Germany - mainly by co-
T-plus GmbH, EnBW AG Ulm GmbH, with wood (used combustion in our conventional
disposes approx. 30 % of and new). thermal power plants.

municipality waste volume of
Baden-Wiirttemberg.

EnBW Generation - Ov‘erview of Power Plant Sites ——EnBUW

Hydro-electric Power Plants

Own Plants: Investments, Supply/purchase Contracts:

> Rudolf-Fettweis-Werk > 26 run-of-river hydro plants at Neckar (through Neckar AG)
Forbach > Rheinkraftwerke Iffezheim und Kehl (RKI GmbH)

> Pumping Storage Plant Glems > Rheinkraftwerke Gambsheim und Breisach (CERGA)

> Illerkraftwerke > Obere Donau-Kraftwerke

> Run-of-river hydro plants > Schluchseewerke

Murg, Nagold, Enz, Glatt,
Neckar, Jagst, Kocher, Argen,
Aach und Donau >

Laufwasserkraftwerk Kiebingen Rheinkraftwerk Iffezheim

Vorarlberger |llwerke

Hochrheinkraftwerke

Rudolf-Fettweis-Werk Forbach
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EnBW Generation - Overview of Power Plant Sites
Power Plants Utilizing Other Renewable Energies

——&nBW

o Offshore

» installed capacity: 336,3 MW
> 101 turbines at 2 sites
) 3rd party service fiir 0SS BO 1

Onshore
» installed capacity: 270MW
) 156 turbines, 31 sites

Photovoltaics
) installed capacity: > 40 MW
> 50 sites

Bio Energy
J installed capacity- >2 MW
) 7 Standorte

EnBW Generation — Overview Sites
Offshore Wind in Germany

® EnBWHe Dreiht _ © EnBWBaltic2
; _ :

® EnBWAlbatros & EnBWBaltic1
\m ’ g

® EnBWHoheSee

® Operation *

® FID 5 = "§

® Pipeline e Srefald ‘x':z

e PR =3
/i } e b f Sremetha ih*‘ﬂamburg

Project Name Distance/Depth Turbines
> EnBW Baltic 1 (48,7MW) > 16km/18m > 21Siemens23-93 ; :

© EnBW Baltic2 (288MW) > 32km/20 -40m > 80 Siemens36-120 4 :"Sta““ capacity 201 7'2:: :w
© EnBW Hohe See (497MW) > 90km/40m > 71 Siemens70-154 > In construction:
> EnBW Albatros [112MW) > 100 km/40m > 16 Siemens7,0-154 > Secured pipeline: 900 MW
> EnBW He Dreiht (~900MW) > 85km/40m » 119 permitted 1
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EnBW Generation
Technology Division

>Engineering and

Consulting

EnBW Energie Baden-Wurttemberg AG EnBW

Thermal power stations Renewable Energies Combined heat and power §tations
o = d P

Environmental technologies
(e. g. emission control equipment,
water treatment)

District heating/ District heating plants

process steam systems New technologies

Thermal waste treatment plants, (e. g. fuel cells, batteries)

Industrial power stations waste incineration
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EnBW Energie Baden-Wurttemberg AG

J

() ]
ervices and rFroaducts

—&nBW

Energy economic studies
Basis determination (pre-feasibility studies)
Conceptual planning (feasibility studies)
Project development
Due Diligence, risk assessment
Project management and implementation
» Preliminary planning
» Permitting planning
» Specification/tendering
» Construction supervision
» Site management
» Co-ordination/supervision start-up &
trial operation
» Co-ordination/supervision acceptance tests
» Claim management

VVVVYY

» General consulting services, operational optimization
» Owner’s/Lender’s engineering
» Quality Assurance and Expediting

What Makes the Difference? —enkBuW

> Many years of experiencein engineering, construction, operation and maintenance of power stations are one of our
excellent competitive advantages. We are neither new to the industry nor purely a planning office. Our expertise in
planning and our direct access to the business experience of our neighbor divisions with power stations of some
10,000 megawatts installed capacity is the base on which our customers and we can build.

> For us, customer orientation is not just a meaningless phrase but is a maxim by which we work. Personal contact is
provided for all questions and requests. He or she is available at any time for advice or action. The attention is entirely
focused on the customer and we make sure that everything is being done to your satisfaction behind the scenes at EnBW.

> Our expertise is extremely extensive. We develop, assess, project manage, monitor, control and co-ordinate the
construction and operation of plants and ensure optimization. Our experience is your advantage- in generating heat and
electricity, as well as in related areas, you have come to the right place. Our range of services fulfils every desire,
irrespective of whether it involves thermal power stations, industrial and combined heat and power stations, thermal
waste treatment plants or renewable energies such as hydro, offshore and onshore wind, solar or biomass.

> As atechnical service provider, advising the customer is the highest priority for our organization. We offertailor-made
and individual concepts and solutions. The offer extends from project development, through project management, to
organizing the plant operation and maintenance of power stations.
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Approach and Methodology eEnEW

Following DIN SO 9001:2015/EN 29000 the engineering and the project management division of
EnBW AG is working according to a certified process-oriented quality management system.

B T

15

EnBW Generation Technology Division eEnBW

Reference Projects
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Reference Projects
EnBW Baltic 1

——&nBW

EnBW Baltic 1

Location
Capacitylgross]
Number of turbines
Windturbine (WTG)
Foundation

Park size
Waterdepth
Distanceto shore
Windvelocity
Windyield
Availability

Commissioning

Reference Projects
EnBW Baltic 2

EnBW Baltic 2

Location

Capacity(gross)
Number of turbines

Windturbine (WTG)
Foundation

Park size
Waterdepth
Distanceto shore
Windvelocity
Windyield
Constructiontime

Commissioning

Baltic Sea, Germany
483 MW

21x 2.3 MW
Siemens SWT-2.3-93
monopiles

7 km?

16-19m

16 km

Z9m/s

2 185 GWh/year

> 96% [meanwhile with own service team|

A municipality partnership approach:

i =

Sindefingen GmbH  Zyonyuai Brivger oM

+
€nsW l I Stadtwerke SWE #9¢ e wa riss
—

ODR

FairEnergie

=20 Stadtwarke
S j] S Gmid
~

tws
JWV AlbElektrizitatswerk e e W

Kowicde M Shssad

Baltic Sea, Germany
288 MW

80 x 3.6 MW

Siemens SWT-3.6-120

39 monopilesand 41 jackets
27 km?
23 -44m
32 km
@97 m/s f
& 1.186 GWh/year
approx. 2 years
2015

An institutional investor
partnership approach:

Q Macquarie
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Reference Projects

EnBW Hohe See

> Location

> Capacitylgross)

> Number of turbines
> Windturbine (WTG)
> Foundation

> Parksize

> Waterdepth

> Sea-bedconditions

> Distanceto shore
> Remuneration

> Grid Connection (secured)
> Permit

> FID

> Start offshore installation
> Operatingphase

EnBW Hohe See

—E&nBW

North Sea, Germany

497 MW

71 x7.0 MW

Siemens SWT-7.0-154
monopiles

42 km?

40 m

very homogenous [dense sand)
98 km

EEG -compression model:
18.4 ct/kWh for 8 years
14.9 ct/kWh for 4.5 years

500 MW, BorWin 3 (TenneT)
issuedin 2006, fully valid
end of 2016

April 2018

starting H2/2019

Reference Projects

EnBW Albatros

> Location

> Capacity(gross)

> Number of turbines
> Windturbine (WTG)
> Foundation

> Parksize

> Waterdepth

> Distanceto shore

> Grid Connection

> FID

> Operatingphase

With its proximity to Hohe See, Albatros benefits from
synergies with the EnBW OWF Hohe See, both during

construction and O&M.

EnBW Albatros

North Sea, Germany
112 MW

16 x 7.0 MW
Siemens SWT-7.0-154
monopiles

39 km?

40m

105 km

BorWin 2 (TenneT)
Q1/2017

starting H2/2019

An industrial
partnership approach:

£NBRIDGE

Niederlande \ - Q.E""'

19

An industrial
partnership approach:

ENBRIDGE s

20



Reference Projects

EnBW He Dreiht

-~
> Location

> Capacitylgross)

> Number of turbines
> Windturbine (WTG)

> Foundation
> Parksize
Waterdepth

Grid Connection
Planned FID
Operatingphase

VIV (Vv |V

Reference Projects

EnBW He Dreiht

Distanceto shore

North Sea, Germany
900 MW

upto 119

to be tendered
monopiles

63 km?

40m

85 km
BorWin5(TenneT)
latest 2023
starting 2025

Karlsruhe Power Plant Unit 8

Project: RDK8

Country: Germany

Technical specifications:

Electric power:

Client: EnBW
Period: 2006 - 2014

912 MWel

Use of steam for district heating: 220 MWth

Efficiency (net): > 46 %
Steam parameter (main steam): 275 bar / 600 °C
Steam parameter (reheat cycle): 58 bar / 620 °C

Engineering:

Hohe See /

2 }‘/ Albatros
\ He Dreiht

Niederlande A'__@emden

—&nBW

For the significant components like combustion chamber, coal mills, flue gas cleaning, cleaning of
condensate, wastewater plant:

Project development, basic engineering, tendering, project management, construction management

and supervision, commissioning, interface management

45
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Reference Projects
Lausward Power Plant

Project

Client/Owner:

Engineering:

—E&nBW

Combined Cycle Power Plant (CCPP)
Lausward , Disseldorf

SWD

Project management, engineering,
procurement and construction supervision
(consortium with STEAG]

Reference Projects

23

—&nBW

Iffezheim Hydro Power Plant

Project:

Client/Owner:

Engineering:

Hydro power plant Iffezheim (Rhine)
Extension of machine 5 (38 MW)

RKI GmbH
Project development and management,

feasibility studies, preliminary design,

construction supervision

24
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Reference Projects
Forbach Hydro Power Plant EnBW

Project: Pumped storage power plants Forbach (black forest)
2 Cavern power plants (225 MW and 50 MW)

Client/Owner: EnBWAG

Engineering: Project development and management,

feasibility-studies, preliminary design

995,50 288,00
969,50 96850 '

Sandsteir

" Wasserschioss

668,50 gs5 00

Laufrad Mitte 613,50 Granit
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Reference Projects

Sipplingen Water Facility —&nBW

Project: Implementation of a new 6,5 MW diesel emergency power supply unit,
into an existing emergency system, with already two machines up
to 4,4 MW each

Client/owner: Bodenseewasserversorgung

Engineering: Project management, design [(civil, diesel engine, electrical and I&C

equipment], procurement, construction supervision

26

47




