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Senator Martin Gunthner, Minister of Economic Affairs,
Labour and Ports

Christian Gutschmidt, Director International Affairs at

the Ministry of Economic Affairs, Labour and Ports
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(Z)&sk/8:1% A& : Dr. Antje Wagenknecht
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(Wind Energy and Energy System Technology) -
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Qualification of composite materials and components
« 70- and 90-meter testing facility certification approval
« Accredited testing of specimens and components

Industrialized manufacturing

» Experimental tests in the “BladeMaker” demonstration center

« Validation testing of manufacturing processes and materials

* CNC-controlled production cell with 2 cooperating 6-axis gantries

\

~Z Fraunhofer

3 IWES HEH HFHGEE

Drive trains and grid connection

DyNaLab with 10 MW drive performance/ peak 15 MW

Nominal torque: > 8.6 MNm

Rotor load application unit for dynamic bending moments, thrust and radial forces .ﬁ-
Artificial grid: 44 MVA installed inverter power

Technical reliability of mechatronical systems

Planning and implementation of systemtests, accelerated lifetime tests

Model validation

A

= Fraunhofer
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4 IWES % H H1Z {##h# 501 & (DyNaLab)

\
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Foreign Trade Promotion and International Affairs,
Bremen;
WAB (the Wind Energy Agency);
Green Giraffe (renewable energy finance specialist);
Bremenports;
BIS (Bremerhaven economic development company);
DOC (Deutsche offshore consult);
OWEN BREMEN;
fk-wind (Institute of wind energy);
IMS Nord;
ONP;
SIEM offshore contractors;
STELLWIND;
Flack safety services;
wpd offshore -
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@& 3K/ A8 ¢+ Achim Berge Olsen, Managing Director
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Robert Howe, Geschaftsfliichrer Managing Director
Stefan Farber, Abteliungsleiter Interne Dienste Head of
Internal Services

Christian Hein, Abteilungsleiter Hafenentwicklung Head
of Port Development

Uwe Will, Senatsrat a.D.
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OTB fZ (Offshore Terminal Bremerhaven) - #1ZH]
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%= Technologie und Produktion
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bremenports
survey elefant feet
30. July 2012
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Terminal Area in total: 3,000,000 m?

Wind Energy Area: 250,000 m?
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Status of Offshore Wind Development

in Taiwan

Wei-Hsien Lu
Manager, GEL, ITRI
May 17,2017
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e e Taiwan Offshore Wind Potential

Research Institute

" Shallow Water (5-20 m)
* Area: 1,779.2 km?
* Potential: 9 GW
* Feasible: 1.2 GW

B Deep Water (20-50 m)
» Area: 6,547 km?
* Potential: 48 GW
* Feasible: 5 GW

B Deeper Water (-~ 50 m)
* Potential: 90 GW
* Feasible: 9 GW

Wind Power Density(W/m2)
B <100 [ ]400-500 []800-900 (W 1,200 - 1,300
[ 100 - 200 "] 500 - 600 [ 900 - 1,000 [ 1,300 - 1,400
[ 200 - 300 ] 600 - 700 [ 1,000 - 1,100 [__] 1,400 - 1,500
(1300 - 400 [C] 700 - 800 [ 1,100 - 1,200 [ > 1,500

Research Institute

Ve 22255 Targets of Wind Power Development

B Promote onshore development and sustainable
environment for offshore development first.

short-term mid-term long-term 7
2016 2020 2025 >
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Ve 2225 Current Status of Wind Development

O Onshore (by the end of 2016) [fr.i{’Wax) ][g:ﬂv(lh)][ﬁ?hm(&) ]%;mm) ][fs?MW(sx) ]
o Gra

« State-owned: 169 WTs /294 MW

* Private: 177 WTs / 388 MW

« Total: 346 WTs / 682 MW
(14.4 % of all RE)

* 2016 Production: = 1,445 GWh
(11.4 % of all RE)

2 : SZ
A1
o
B

B Offshore

* 2 demonstration turbines have just
been commissioned on 28% April, 2017

Demonstrat@ill Turbines

-

r Strategies for Offshore Wind

DIP ZAP ZD

Incentives for Pioneers Transition Period Self-sustaining Industry

B [Phase 1] Offshore Demonstration Incentive Program -
* 4 Demonstration Turbines by 2017, 3 Demonstration Wind Farms by 2020

* Government provides subsidy for both equipment & developing processes

B |[Phase 2| Directions of Zone Application for Planning .

Sk

Wi
F

» 36 Zones of Potential revealed for preparation in advance of Zonal Development

» Applicants must acquire EIA approval by 2017 and Preparation Permit by 2019

B [Phase 3| Offshore Zonal Development - -
+ Zomes will be released in stages by the government (similar to Round 3 of UK)
+ Commercial scale for cost reduction

» SEA has been approved by EPA
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r =% Demonstration Incentive Program

[Phase 1] DIP

B Demonstration Projects of Offshore Wind
* 3 Winners (Fuhai, Formosa & TPC) officially announced on 9% January 2013

* MOEA provides subsidies for both turbines & wind farms to encourage pioneers

* To confirm feasibility in terms of administration, technology and finance

Demonstration Turbines Demonstration L
commissioned Wind Farms : S
(originally Dec. 2015, and commissionad or :
has been adjusted to Dec. 2017) (Dec. 2020) .

—————

Proposal Preparation Construction

1n1t1 atlon review Permit Permit
(Jul. 2012) || complete (Dec. 2014) (Dec. 2018)
(Dec. 2012)

&
12 nm -
Year 0 Year 1 Year 2 Year 3 Year 4 Year § Year 6 Year 7 Year 8 Year 9 Year 10 territory epth
(2012) (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) (2021) (2022) ¥
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Ve 2% Specifications & Requirement of DIP

Research Institute

i .

e 1] DIP

M Met Mast (g gim:5) B Demonstration ¥
* Water ¢ __th.. 10 m or more “’T‘ﬁ}ii’%)
: en/ghf”% A more - Water depth: 5m or more
o R & « Capacity: 100-200 MW each
" -. D‘_em;l;;s)tra on Turbines + Commissioned Iﬁ; 2020 o
kit 4 . saW A
~ © Capacity: atleast3MWeach il : ‘
: - - L ol - . m
* Commissioned by 2017 R o T ELE
i % e ‘g : x o =

e e Awarded Demonstration Projects

Research Institute

[Phase 1] DIP
* Formosa (%) @Miaoli Taipei City // N
+ Capacity: 128 MW (32 turbines) /_,/‘\jﬁﬁ
: e /Taoyuan
Distance from Shore: 2-6 km County New Tai
- Water Depth: 15-35 m ~ City
{

Fuhai (i2%) @Changhua
Capacity: 120 MW (30 turbines)
Distance from Shore: 8-12 km
Water Depth: 20-45 m

% TPC (4 %) @Changhua
+ Capacity: 108-110 MW (18-30 turbines)
+ Distance from Shore: 7-9 km
* Water Depth: 15-26 m
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£ e Zone Application for Planning

B Siting for Zones of Potential (ZoP, ;% 7 35 41)
* Within 50 m isobath of west coast

* Excluding protected, restricted, planned or developed area

Taoyuan ;
+ 36 ZoP: total 3,084.5 km? (approx. 23 GW) y County( New Tal
5 C|ty
. . : H C \ R
B Directions of ZAP (announced in July 2015) snn% W Hsinchu! - /)
« Applicants should plan for the whole zone. < \(/:ounty < Vila
* Total capacity of each case: > 100 MW - / (I‘,wc;t?r?g/ L‘“”'\, S;‘) Coun

« Capacity density: > 5 MW/km?

f Talchung Cltyr

/

» EIA approval required by 2017

_j/ o C /‘
B Applications p v /; %
h h {
+ 22 projects have been filed C?)Tl?\t;a 1 (
Nantou
“ ¢ H Huallen
Total capacity ~ 10 Vi County Husker

China steel, Swa

ncor, Taipower...
10

i Zonal Development

[Phase 3] ZD
B Purpose

* Marine Spatial Planning

2750000

* Optimal Resource Utilization

* Domestic Industry Development

B Goal
« Zones will be released in stages
* 500 MW -2 GW for each stage
* To reach 3 GW target by 2025

2700000

2500000 2650000 2600000 2650000

B Strategic Environmental Assessment

+ SEA Report reviewed and approved by EPA on §
28% December, 2016

* 36 ZoP will be reduced or adjusted based on
the results of inter-ministerial negotiations and
SEA consultation.

-
i — s 171,250,000
s iiometers

11
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£ Invest in Taiwan
B Hub in Asia Pacific & Global Logistics

L]

.

.

.

Located at the heart of the Asia-Pacific region
Good and inexpensive utilities and telecommunication services

Best partners for multinational companies operating in the Asia-Pacific region

Sound Legal Framework
Foreign investment regulations ensure protection for foreign investment

All accounting systems in Taiwan conform to international standards

High Economic Freedom

Ranked 14 among 186 countries by the “2016 Index of Economic Freedom”
(published by the Heritage Foundation and the Wall Street Journal)

Comprehensive income tax treaties or agreements with 30 countries for
avoidance of double taxation

No restrictions on the industries for foreign investments (except for investment
with national security concerns or investment from China)

37
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i Feed-in Tariff System

Research Institute

B Renewable Energy Development Act

* Taiwan promulgated the Renewable Energy Development Act in July, 2009
to systematically promote renewable energy.

* The core strategy of the Act is Feed-in Tariff system.

« PPA of renewable energy is guaranteed for 20 years.
* A Committee is formed to review the formula and tariffs annually.

* Tariffs shall not be lower than the average cost of domestic fossil-fueled power.

B Feed-in Tariffs of wind power in Taiwan
* Onshore: NTS$ 2.8776 (€8.4¢) / kWh for 20 years

* Offshore:
- Option #1:NTS$ 6.0437 (€17.7¢) / kWh for 20 years

- Option #2:NT$ 7.4034 (€21.6¢) / kWh for the first 10 years
NT$ 3.5948 (€10.5¢) / kWh for the next 10 years

i Market Estimates

Research Institute

B Offshore 3,000 MW by 2025 — NTS$ 544B (€16B) investment®
B Policy — Developers — Service Providers — Manufacturers

onshore + offshore @ NTS$37.5B @ NTS$39.5B $ 3 NTS$613.5B

Mw
5000 813.5
" 600
4000 L.  Annual Investment T-. _________ coo
2016-2020: NT$23.2 Billion/yr Z
) s 5
3000 |- 2021-2030:NT$58.9 Billion/yr e 1, B 400 ;
| - 300 E
2000 [mmmmmmmmm e o R g
B Offshore (MW) ' - 200
& Onshore
1000 MW) et
- 100
[] o
2013 2015 2020 2025
*onshore: NT$56,700/kW (€1.668/kW); offshore: NT$181.600/kW (€5,341/kW)

15
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r Major Challenges

B Asian Environment
* Turbine design resistant to typhoons

* Foundation design resistant to earthquakes

B Environmental Impact
* Migrating birds & marine mammals

* Local fishery, navigation safety and radar interference

B Infrastructure & Supporting Measures
* Ports and industrial park
* Grid connection

* Financing and insurance

B Project Implementation
« Construction vessels and offshore expertise

* Contract strategies & project management

+ Risk assessment and mitigation

Pictures from: Vergnet, YCPS, bis, Centrica | o

TEBAHRR
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£ Summary

Research

B Develop Offshore Wind in 3 Phases

* [Phase 1] DIP : Incentives for Pioneers
* [Phase 2] ZAP : “Zones of Potential” for commercial projects
* [Phase 3] ZD : Pipeline for a sustainable domestic market

B Taiwan: the Best Entrance into Asian Offshore Wind Market
* Resource: best offshore wind resource in the world
* Policy: stable environment and clear targets
* Supply Chain: design, manufacturing, construction, O&M
* Environment: sound legal framework & high economic freedom

* Vision: competitive, innovative, and profitable industry of offshore wind

Welcome to Taiwan and we will be your best partners
to explore the Asia-Pacific offshore wind market

18

TR BHHTRR
il erech el Contact US

¢ InvesTaiwan Service Center; Tel: +886-2-23112031;
http://investtaiwan.nat.gov.tw/eng/main.jsp

¢ MOEA One-stop Service of Wind Power; Tel: +886-2-87723415;
http://www.twtpo.org.tw/eng/Home/

¢ Renewable Energy Project Office; Tel: +886-2-87720089;
http://www.re.org.tw/Eng/Index

¢ Green Energy Industry Promotion Office; Tel: +886-2-87722252;
http://www.taiwangreenenergy.org.tw

¢ Bureau of Energy, MOEA; Tel: +886-2-27721370;
http://web3.moeaboe.gov.tw/ECW/english/home/English.aspx

19
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Thank you for

your attention

R RR
0 i Government's Efforts

» Inter-ministerial Coordination & Collaboration

B Grid Connection

* Encourage Taipower to establish “Plan of Power Transmission
Infrastructure Dedicated for Renewable Energy”

* Collaborate with local government to facilitate construction of
offshore/onshore substations and subsea cables

B Fishery Coordination

* Fishery Agency announced the standards of compensation for
offshore wind

« Include all relevant stakeholders to discuss the mechanism of
community fund

41
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ERITHAR
r Government's Efforts (cont)

B Infrastructure

* Establish development plans for dedicated wharves and ports
of construction, manufacture and O&M

* Collaborate with local government to secure land of wind
industry park

* Encourage state-owned companies to design and build Turbine
Installation Vessels
B Industrial Establishment

* Encourage technology transfer and cooperation to develop
Taiwan-made offshore wind turbines

* Develop domestic capabilities to accumulate practical
experiences, and export Taiwan services to global offshore wind
market

i Government's Efforts (cont.)

22

» Dedicated Offices to Facilitate Development

B Office of Energy and Carbon Reduction, Executive Yuan

* Facilitate inter-ministerial coordination & collaboration

* Remove administrational barriers of regulatory processes

* Ensure smooth procedures of application review for offshore
wind

B MOEA One-stop Office of Wind Power

 Clarify and simplify procedures of offshore wind application

* Monitor review progress of relevant ministries

* Identify obstacles or assistance required for each application

42
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Bremen

ﬁ‘ BREMEN
BREMERHAVEN

The German Federal State of Bremen

f . 4

g BREMEN
BREMERHAVEN

State of Bremen - The dynamic region in Europe

44



BREMEN
BREMERHAVEN

Key facts about Bremen

City-state population: 671,000
Regional population: 2,700,000

Ranked 10th among Germany's dynamic industrial
cities

GDP per employed worker: 75,237 euros

High-tech competence center for the German
aerospace industry

High-tech competence center for the German
Off-Shore Wind Industry

No 1 export harbour in Germany

World ranking among container ports: 25

NO 1 car export harbour, > 2 million cars

Highest density of students in higher education
institutions in Germany

Source: Chamber of Commerce, Bremen Statistical Office, BLG Logistics-Group, WFS Bremen Economic Development Corp., Bremenparts

BREMEN
BREMERHAVEN

Bremen, the dynamic region

= Ports, transport, warehouse, logistics

= International trade

= Automotive

= Food and Beverages

= Aviation and Aerospace
= Maritime Industry

= Wind Industry

45
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el | 1#8% Bremeninv
BREMERHAVEN

Container terminal Bremerhaven

!

WE

MSC MiC
PANA

= World ranking among container ports: 25

= Water depth up to 15m

= Almost 5.5 million TEU p.a. turnover in 2016

= Daily transportation to the hinterland by air, sea, rail or road

= Weekly liner services between Bremerhaven — Taiwan

BREMEN
BREMERHAVEN

Car terminal Bremerhaven

= Handling volume in 2016: More than 2 million cars
= Export to USA, East Asia, Middle East

= Import from Japan, Korea, USA
= Blockirains to European centers
= Multi-storey facilities

= Blocktrains between manufacturing plants and terminal
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Bremen

BREMEN
BREMERHAVEN

Mercedes-Benz plant Bremen

5 Foto: Daimler AG/Thomas Joswig

g‘ BREMEN
BREMERHAVEN

Automotive metropolis
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Bremen

g. BREMEN ‘
BREMERHAVEN

Automotive metropolis

Location key advantages for the automotive industry

= Worldwide no. 1 Mercedes-Benz production plant = More than 600 automotive components suppliers

= Annual production volume above 324,000 units = Europe’s no. 1 car terminal (harbour)

= C-Class competence center since 2014 = Consolidation and supply to overseas assembly line
= Exclusive industrial site for automotive industry = Automotive R&D institutes

= Electric car EQ assembly by 2019 = Mercedes workforce in Bremen 12,000

E‘ BREMEN ‘
BREMERHAVEN

Automotive metropolis companies

@ A MAGNA SCHEDL
Mersedesneny CAR TOP SYSTEMS

bt Lt
BN @~

ArcelorMittal

g YAZAKI HANSAFFLEX @
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’s‘ BREMEN
BREMERHAVEN

Premium products ..Made in Bremen"

&S R
EE™. 5% Bremeninvest

Premium products

- Wcafe

§ACOBS

NORDSEE €
HAacHEz Sl

49



= IS,
“%: Bremen

< BREMEN
BREMERHAVEN

Aerospace Bremen overview 2017

W ca. 140 W ca. 12,000 mca.4Bn€ m Full Order Books W 20 Institutes
Enterprises Employees Turnover p.a. of OEMs > 2020

BREMEN
BREMERHAVEN

50
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g‘ BREMEN
BREMERHAVEN

Industrial sites in Bremen

(Oberseestaat (New Harbor District)

BWK - Bremer Wollkimmerei Bromen Tachnology Park

Bremen Industrial Park

o 7% Bremeninvest
Bremen Hansalinie Industrial Estate

Bremeni

ﬁ‘ BREMEN
BREMERHAVEN

Logistics Park Bremen (GVZ)
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E‘ BREMEN
BREMERHAVEN

1 Mercedes-Benz Werk Bremen
2 Con-Cover by FriedolaBTech GmbH

3 Schulz System Technik

4 Johnson Controls Headliner GmbH

4 Magna Car Top Systems GmbH

5 Schedl Automotive Sysem Service GmbH

-
BREMEN
BREMERHAVEN

6 M. Preymesser GmbH & Co. KG
7 Mercades-Berz (Rohbauiinie)
8 Bo

12 Benz/Lorel GmbH,L

13 DB Schenker/Mercedes-Benz I-Park
14 Brose Fahrzeugtelle GmbH & Co

9 Pfenning Logistics
10 Lear Corporation GmbH
11 Mercedes-Benz, Lorel Telllager

15 Mercedes Benz/Rhenus Rohbau-Telllager

Bremeninvest representatives

Mr Matthias Hempen/Mrs Karin Noetzel
Bremeninvest

Kontorhaus am Markt
Langenstr. 2-4, 28195 Bremen, Germany

T +49 421 96 00 127
F +49 421 96 00 8127

matthias.hempen@bremen-invest.de

www.bremen-invest.com

52

** Bremeninvest

////

Mrs Lu Wang
Bremeninvest

c/o Melchers GmbH & Co.
13F East Ocean Center
588 Yan‘an Road (East)
Shanghai 200 001 China

: China
Shanghai

T +86 21 5081 5567
wang.lu@bremen-invest.de
www.bremen-invest.cn
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ndenergie

wab=

WAB - Wind Power Network

Welcomes Taiwanese Delegation

May 2017

indenergie

wab™

WAB has been Successfully Active in the
Wind Energy Industry for more than 15 Years

Facts and Figures

Established in February 2002

Number of members More than 350

Form of organization Registered association
Offices Berlin and Bremerhaven

germanwind GmbH

Subsidiaries Offshore-Windenergie Messe und Veranstaltungs GmbH

Financed through Membership fees and partial sponsorship by the State of Bremen

Business networking, permanent working groups across companies and

Core areas of activit . | oo
Y national representation of the offshore and onshore wind industry




indenergie

wagenlur
Executive Board: Elected Representatives from Wab
Member Businesses

The Executive Board of WAB

A
Irina Lucke Dr. Klaus Meier Jens Assheuer Norbert Giese Thomas Haukje
EWE Offshore Service & wpd AG WindMW GmbH Senvion SE Nordwest Assekuranzmakler
Solutions GmbH Deputy Chairman GmbH & Co. KG

Chairwoman

Bt -
\ 3 b
“ /
Jean Huby Dr. Knud Rehfeldt Thorsten Ronner Thorsten Schwarz Dr. Antje Wagenknecht
Ocean Breeze Energy Deutsche WindGuard GmbH BVT Bremen GmbH GE Grid GmbH Fraunhofer IWES

GmbH & Co. KG

ndenergie

wi
agentur
Representing more than 350 Businesses and Wab
Institutes in the Wind Energy Industry

A Selection of WAB’s Members

@ A2SEA
iy . S SIEMENS @
AMBAU :4\,7-.; o
& @*u DONG

energy
; " SENVION

© o
s, DE e
Wpd -EnBW 2

winaviw e /AN S EWE Adwen

MHIVESTAS NFFSHNZE WINND

ALSTOM €5 AIRBUS ZZ Fraunhofer AWI LI;

HELICOPTERS
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ndenergle

WAB: The Number One Industry Network for Wind Energy in Waﬁ“"*”‘““
Germany's North-West Region and Central Contact for Germany’s
Offshore Wind Industry

-
v
wis( comm .

echleswig-halstein

. ERNELERBARE,
ENERIN |1 U
REIEN

ndenergie

wi
Regularly Press Releases and Publications on Offshore Wab
Wind Energy

Newsletter Offshore magazine Offshore map Reports

¢ Every two months * Offshore Wind ¢ WAB’s map of ¢ Studies
* German and English Industry projects in Germany * Industry reports

versions * Current status of and Europe * Press conferences
¢ News and national and e Offshore wind farm

developments in the international use of projects in planning

offshore wind wind energy and in operation

industry

: ~!".igs.-..-.=.-m~...-,a
P L

_-—_
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wab

International WINDFORCE Conferences

WINDFORCE 2017 wab™"

SAVETHE DATE
AR WINDFORCE
WINDFORCE Baltic Sea 2018 WINDFORCE Conference 2018
7 - 8.February 2018 15 - 17.May 2018
Gothenburg Bremen

ndenergie

wi
wab™
OWIA - Joint Forces for Offshore Wind Energy

Offshore Wind Industry Alliance: EBOWIA
Building a strong Networks linking the North and Seman e
Baltic Sea

RENEWABLE
ENERGY
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ndenergie

WAB as Sponsor of OWIA is Strongly Committed to Ensure WaB"""‘“'
the Important Role of Offshore Wind Power within
Germany'‘s National Energy Policy

Campaigning for Offshore Wind Energy

UGRS3 LS8 «  nitiative for the Offshore Wind Energy Industry
RUND UM DIE UHR 8 Campaign focuses on:
SAUBEREN STROM.

Energy Policy

— Industrial Policy

—  Consumer Policy

— Climate and Nature Protection

OFFSioie |
Dewtschionds Windstirke

ndenergi

wil
Development of Employment within the Innovation-Driven Wab‘*"“‘“r
Future Industries in Germany

Beschaftigungsentwicklung On- und Offshore-
Windenergie

160000
140000

120000 m
100000
80000
60000
40000
20000
0

2012 2013 2014 2015

B Windenergie auf See Beschaftigung insgesamt

B Windenergie an Land Beschaftigung insgesamt
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wil
Wind-to-Gas (W2G) Includes Several Utilisation Paths and Wab
Enables Linkage of Sectors (Power, Heat, Traffic, Industry)

Overview of the W2G utilisation path

Upstream Midstream Downstream

Wind Energy

(Excess)

H, for Industrial
Usage
{e.g. Chem. Industry)

H,-Transport
(LNG Tanker, Pipeline)

l —
H,-Storage >
(cavern)

Power Supply
{Cogeneration, GUD,
c Fuel Cell etc_
Natural Gas Grid [Netural e
Gas
Heat Supply

(Cogeneration, Gas
Heater etc.)

* Alternative Transport: LNG Tanker

We build the most beautiful and scenic power plants in the world!

WAB e V.

Andreas Wellbrock
andreas.wellbrock@wab.net
+49 47139177 11
BarkhausenstraRe 2

27568 Bremerhaven, Germany

Source: torydonArray Ltd.
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Introduction to Senvion Offshore

prepared for Taiwanese Wind Energy Delegation

May 18th, 2017 SENVION

wind energy solutions

Agenda SENVION

9.00 a.m.: Presentation

1. Senvion in facts & figures

2. German offshore framework conditions

3. Senvion’s approach for successful offshore projects
4. Q&A

9.45 a.m.: Visit of nacelle production facility

11.00 a.m.: Lunch snack

11.30 a.m.: Transfer to harbour
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1. Senvion in facts & figures

Senvion was founded in 2001 by a merger of various SENVION

companies

energy sohuticns

Senvion History

pro+pro

pradiet + praject dovelopment

2.

Bimrurcmem & AW oe s

> <

power | SENVION

sysiems wind energy solutions

62

= Headquartered in Hamburg, Germany

= 4™ |argest player in Europe: ~10.6% market sharelin 2016
= Pioneer in offshore area

= Renamed to Senvion in Jan. 2014

* BMNEF, hurbines 22 February 2017 4




Senvion is a leading global player in wind energy

€206m [ 9.3%

facts

€2,210m

Revenue breakdown Installed base breakdown*

By business (End-16)
Total: €2,210m

Services Other
13% 0%

nl

Onshere
T4%

MM series  2.XM series

Moo 248

o
MM 2.3Mpzg
M. . 23Myzo

" First mover and technological leader in 3MW class
¥ Strong player in all wind classes
¥ Released industry-leading low wind turbine — 3.4M140

¥ Expanded portfolio via acquisition of Kenersys assets in India

1. Incudes net firm orders, signed cantracts and service order bock

2 Esrope: Gemany, France, UK, lialy, Bsiglum, Poland, Fortuga.

Romania, Tursey
3. Eelecied producs
Saurce: Company infamatian

serve key and emerging markets

From Germany focused...

Morth America

S

15.5GW

By region (End-16)
Total installed base: 15.56W

More than 6,700 turbines installed worldwide

Australia Other

MW not
3% 73 under servi

17%
Europe
T3%

3.XM series
— 3I6Mp 34Mun E2Ms2
a 62Ma
1AMy Mz
L4Mos 35Ms

¥ First mover in SMW+ class

rating
¥ 10MW+ turbine study annou

¥ Largest operating fleet in SMW+ class
¥ Largest commercially proven turbine by power

ENVION

windl ey shuticns

Order book (YE 16)

€5.3bn?

By serviced fieet (End-16)
Total installed base: 15.5GW

Serviced base:
12.1GW

MW under
senvice
T8%

6.XM series

nced

________________________________ A
Senvion continuously improves production footprintto sgnviION
Key benefits
o
‘ v Reducing
complexity by

f
| Nacele |

B Bremerhaven
B Husum
B Trampe

Oliveira de
Frades

3

Blades

B Bremerhaven
Vagos

3.6 GW Nacelle capacity

CY16 installations — 1.7 GW

i,

“hacore | oiaaes |

B Sremerhaven Vagos
Oliveira de = Ustron,

Frades Warszovice
wim Baramati

2.7 GW Nacelle capacity
Sufficient ity for growth
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consolidating
global production
facilities

v Generating
synergy effects
and benefitting
from scale

v Realizing shorter
production cycle
times

v Leveraging
capacities in low
cost countries



2. German offshore framework conditions

With a solid industrial basis, the policy goals were SENVION
switched from promotion to market integration e

Strom
EinspG EEG EEG
1990 2012 2017
([ ) ([ ) ([ ) ([ ) ® ® ([ ]
EEG EEG EEG EEG
2000 2004 2009 2014

B Stable expansion targets
B Solid remuneration of renewable energy

B R&D investments for enhanced technology
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Offshore wind auctions and expansion policies will
shape the industry in future years
. ______________________________________________________________________________________________________________________|

SENVION

wing energy solutions

Previous framework

If BSH-permit is granted and grid-connection confirmed, the project owner executes windfarm project

and receives EEG tanffs/subsidies

Transitional period
Commissioning 2021 - 2025
2 auctions, April 1st 2017 & 2018
2 x 1550 MW
Max. 12 ct/KWh

“Existing projects” (6,500 MW) eligible for
participation

Surprising results in 15t auction round
1,490 MW awarded, average price:
0,44 €ct/kWh
3 projects: 0 ct/kWh

Centralised Model
Commissioning 2026 onwards
Yearly auctions, starting 2021
700 - 900 MW
Lowest bid last transitional period auction

Projects pre-developed by governmental
authorities;

step-in right for existing projects without
award in transitional period

3. Our approach for successful offshore projects
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WTG are most decisive for an offshore windfarm’s SENVION
commercial success —
|

Approx. 40% of windfarm CAPEX are spent for WTG

Rotor
12 % Rotor (hub, blades, pitch system)

Nacelle
20 % Nacelle (drivetrain, converter, transformer)

Tower
8 % Tower (steel, switchgear & electrical systems)

= Proven WTG technology required for reliable energy
yield at lowest LCOE

Source: EWEA/ The Crown Estate

Our offshore WTG is based on proven and reliable SENVION
technology

wine enegy solutiens

First generation 18th December 2014
B Test run completed at 99.6% availability

Certification status and timeline
2014-11-06: Type Certificate (prototype)
B 2016/Q2: |IEC Type Certificate

B 2016/Q4: Update of Type Certificate to 6.33 MW
rated power
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Senvion’s next generation offshore WTG will set a new
market standard...

SENVION
. but it’s too big to show on this slide
Senvion features a 10 year track record in 5/6 MW SENVION
offshore projects

wind enesgy sohutions

Thomton Alpha Thomton | Nordsee Norder— Nordsee

(1an

48x 62M126  48x6.2MI126  18xB2M126  S5dx B.2M126 6.2M152 & 32« 8.2M152 B.2M152 &
canwn (3n|.|w: [I5DMW'] (285 MW) (285 MW) (111MW) (332 MW)  3XMseries (203 MW) next gen.
45m 17-23m 26-20m 17-21m 12-28m 22-25m 311m 26-24m _ _
23km 26km 57km 18km 4Tkm
Morthland
S5E C-Power RWE wpd

Trianel
Power [

Comments Couriry Cuttomsr Doy Capiity

- EWE -
RWE

Renewabie UK prize  Before schedule

IJ(HLHRZ Froject delvery

‘Successtuly Curenty under  Fioating & nearshore:
deiiver=d In 2018 construcson

T T
'06-07 '08-09 '05-10

11

T T T T 1
'12-13 '14 ‘16 17 '18

'19 20
Fleet size of 158 turbines and 923 MW installed offshore
Contracts signed for 86 WTGs and 535 MW

14
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Nordergriinde: o
reduced LCOE + improved overall economics

Location: approx. 34 km north of
Wilhelmshaven

Water depths: 3-11m

Typ of turbine: Senvion 6.2M126

Total output: 111 MW with 18 turbines
Production: approx. 400 GWh per year
Operator: OWP Nordergriinde GmbH

Nordergriinde, Germany

B Nordergriinde is a great example of how
Levelized Cost of Energy can be reduced.
Cooperation with the client and the other
contractors lead to creative solutions to
improve the overall economics of this wind
farm consisting of 18 x 6.2M126 turbines.

Nordsee One: SENVION
successful reduction of interfaces e

Location: 40 km north of the island of Juist
in the North Sea

Water depths: 26 —34 m

Typ of turbine: Senvion 6.2M126
Total output: 332 MW with 54 turbines
Production: 1,200 GWh per year
Operator: Nordsee One GmbH

Nordsee One, Germany

B Senvion manages and takes responsibility
for the whole value chain of the wind
turbine generator package: from engineering
to commissioning. This includes all
transports, harbor logistics and construction
vessels for this scope. The reduction of
interfaces was a major supporting element of
the project finance for this €bin1,5 wind farm.

=
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Senvion is deeply involved in latest technological SENVION
developments ey e

Floating foundations are another step to
globally available, standardized and
economic wind energy

Project description

B Part of French government’s calls for proposal of 4
offshore floating foundations projects
B 4 x6.2M152 WTG planned on Ideol designed

concrete floating foundations, commissioning in
2020

B Site located in the Mediterranean Sea 16km
offshore, water depths of 55m

Senvion scope of work

B Co-Engineering regarding the floater and WTG
design

B Modification and provision of wind turbines
6.2M152 as well as O&M

B Harbour installation works, offshore commissioning
(in cooperation)

Senvion offers tailor-made solutions to customers 2ENVION

The structuring of offshore windfarm projects evolved from multi-contracting to 3 - 4 main work
packages, allowing

m risk allocation fitting to contractors competences,

®m limited interface management at owners and a

® reduction of contingency budgets and cost overruns.

= Senvion’s role developed from WTG supplier to EPCI contractor.

Owner's
Engineer
Offshare Subzea Wind Turbing . Balance of Wind Turbine
p oy Foundations =
Substation Cables Generators Plant Genaralors

] i i ] ineexi [ ] ineeri ] i i Operstion & Operation &
® Procuement B Frocurement = Frocuement ® Fiocurement e SR
W Constuction ® Construction = Construction B Constuction
L ] i B i [ ] { [ ]
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4. Q&A

® Senvion GmbH 2017

All rights reserved. No part of this document may be

reproduced or transmitted in any form or by any means,
o = :

recording, or any information storage and retrieval

system, without permission from Senvion GmbH.
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TW Delegation 2017
AERE 2017
wpd offshore Solutions
EEMELHNES

18.05.2017

Agenda
i

¢ Introduction to wpd Group
EfRREE

¢ Introduction to wpd Taiwan Energy
EREREESES AR

¢ Nearshore Wind Farm Nordergriinde
i = A5 Nordergrinde
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wpd group — facts VVpd
ﬁ%ﬁgiﬁi_%ﬁ think energy

4,100 MW installed capacity £ B 5 &
2,080 wind turbines erected ER &R E
1,800 members of staff £E & T A%
Project pipeline of 7,900 MW wind onshore B2 RIS BRI S
Project pipeline of 3,000 MW wind offshore Bt 2 R IS5 2B E
project pipeline of 300 IMW photovoltaic Kt B #IEE
in 18 countries B E

wpd group — structure

EfSREREE AR 7 r—

Broad coverage of the wind value chain

HEREREHEERE

DEUTSCHE ~

WINDTECHNIK

Maintenance and repair of wind Developer & Independent Commercial & technical
turbines, O&M services Renewable Power Producer (IRPP) management of wind farms
E A ERTE BB R RISEBER RN EE
BABERRREER
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wpd AG - structure
wpd AG - # {82218

think energy

Wind
onshore
Germany

Wind
onshore
international
ER
Rl ELE

Wind Photovoltai
of‘fshore otovoltalc

WEEE KEAE

(DN
Business model
{E&E*;it think energy
Greenfield Structuring Tendering &
Development & ﬁnancing Construction
L BUEMR EEEmE
«Site evaluation *Commercial & *Negotiations with *Sale of projects *Commercial
IBHERE legal structuring contractors through tender management
*Project planning B RETEREE HAABEIEE processes (bookkeeping,
HERE *Financing of *Project EBIBEEFS insurance, banks,
*Permission project management EsEHE etc.)
process development (time schedule, «Sale of projects to BHEEE (R,
HAEE HEEARME quality, costs) strategic or RIERIRIT)
*EIA investigation «Calculations/ HEEHE (B, financial buyers «Technical
MRS financial modelling MEREA) HBEEEHER management
«Technical planning 5/ BB B/ HBERE (0&M
BifTiRE *Project finance *IRPP (own capacity management,
(syndication of 1,370 MW) manufacturers,
debt facilities) BIARE (B service providers)
EEmE 1,370MW) HRITEE (8.
4 E. IRFFRE)
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wpd AG offices

think energy

Germany {E[E] France ;%[
Bremen Boulogne-
Bietigheim-Bissingen  Billancourt
Bad Kreuznach Dijon
Diisseldorf Limoges
Hamburg Nantes e
Kassel Paris
Leipzig Italy 2K F
Munich Rome
Osnabriick :
Potsdam Polanc! B
Poznan

Rostock 5
Schleswig Romania #& /5 JE &R

H Galati
Croatia g i
Dubrovnik 3";";%3{%

alladoli
Denmark #328 Taiwan &% Chile &I
Aarhus Sweden B B2 Santiago de Chil
. Stockholm P po e
Finland 3571 ] Canada MEX  usa ZH
Espoo Switzerland i+ Mississauga Portland, Oregon
Zurich
»>

wpd: partner for institutional investors Mm
and major utilities wpd: #&#E1% & A R T EERMABF think energy

[ caoon INNERGEX|

3 1 INNERGEX Renewable Energy Inc.
CEZ Group {5 CEZEEREE
i HNZEX INNERGEX A HETR AL B

Sale of portfolio of 8 German onshore wind £ |
Sale of portfolio of 8 French onshore wind farms

farms (85.25 MW, 35 WTG)

(131 MW, 62 WTG)
& FoEEEIER S (85.25 MW, 3550 EHE) E£T 2 EEEEEES (131 MW, 62 S1EH)

HANSAINVEST —&EnBW

Hansalnvest / Signal Iduna EnBw B E-TTEEZMEERER

gk At
EEAEE iEi’.'&F] ; Sale of 4 fully consented German offshore
Sale of portfolio of 8 German onshore wind projects (approx. 1,250 MW), Co-operation

farms (102.1 MW, 38 WTG) agreement covering the further project
EF s EEEELAS (1021 MW, 38 BBEH)  jovelopment

E¥ 4 EEER IS 2R RS (#91,250
MW) BRI E— S EE
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»

wpd: partner for institutional investors vad
and major utilities wpd: ##EEE A R T EETHMBHF think energy
swisspo\:g?“m Munich RE = MEAG mmmie
Swisspower ¥t EH MunichRE / MEAG
Sale of portfolio of 4 German onshore wind RERBR/RERAEEERHA
farms (29.3 MW, 11 WTG) Sale of portfolio of 11 German onshore wind

£ 4 EEREEESRES (29.3 MW, 11 S3EE)  farms (72.7 MW, 40 WTG)
EF 11 EfEEEEEE (72.7 Mw, 40 SIEE)

SW//M-ﬂmainova Publikumsfonds

Stadtwerke Miinchen / HSE / Mainova Allianz Capital Partners Closed end funds EAfEZ %
REFLAER : L Closed funds with 5,000
SalfﬂOfI_z ﬁ;’;}magsoan;;‘s\;r wind Sale of one German investors
el i onshore wind farm (14 S000I iR AROPASEE &
BT 2 EEEEEAS 50+ 163 MW) (

£F 1 EEEREERAE

»
wpd: partner for institutional investors
and major utilities wpd: #B1RE AR ETEEHHIFBT A
John lain
talanx. Gothaer [onnlaing
BEERAE Gothaer Life Insurance, lohn Laing Group Plc

e Acquisition of a 40% and 30% stake in the
Sale of portfolio of 3 German onshore wind Nordergriinde offshore project
ST Sy Rl EENordergrinde B = A 1540% B 30% 4%

BT 3 EfREEEES (57.5 Mw, 19 BEEHE) 4

=’s SIEMENS Ed_ .. m,(g;:m " \ndustriens Pension

ka
Marguerite / Siemens / PKA / Industriens Pension / CDC [ ewz e »

{Total investment volume: 1.3 bn Euro $83% 7% ©%813{8E7T)
« Equity financing of the Butendiek offshore wind farm (288 MW) Butendiek 2 & BSOS T
* Construction and operational management by wpd THEREETER wpd 85

+ wpd invests part of the project’s equity =SB IR R wpd 2T
* Debt financing arranged by KfW IPEX, Unicredit and Bremer Landesbank incl. commitments of EIB,

KfW Forderbank, EKF and further six commercial banks BB M IR AR TE A RB|ITHE
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wpd offshore — facts

E%%ﬁ#m%_%ﬁ think energy
EEEt R RISETE L
offshore wind projects fully consented

REURER TR EERE B = ELS

Procurement and construction management for projects
FERE 5 LS TEfERHEh
10 projects (4,605 MW) under development

it @ EEE

in countries

20 HEEFERBE

project team members

wpd offshore
Wpd %#—Jﬂi’% think energy

=
wpd offshore & 5 E15 I‘T

L

Logistics and Asset /

Project Project

Development Execution O&M services Ownership
B HEHIT ®YEER EE/FAEE

AR5

o
¢  Development of a diversified European offshore-wind-farm- @
portfolio B% 5 T AIBKNEE B AL B B4t Team [

*  Extensive expertise in project and construction 200 project team members,
management as well as logistics and O&M services combining the record of developing 21

EEE TESE SHREXELSERMEE offshore wind farms with the construction

experience of 3 offshore wind projects

¢ Ownership and operation at later stage together with e ; - e
> . : = i 2000 HEFMAL R TER, SE21ERER
investment partners & H RIS A B HNMEREREETE IS BT R R = SR T 12
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o

)
project development Z=f% vw;d
wpd projects wind offshore gz RiS#H = think eneray

-
Sweden =2

B Taiwan &7
© WY

== Finland 57

Suurhickka (430 MW)

™= Germany
Baltic 1 (48,3 MW"

Kaikes (581 MW)

[ O Genm

Project stages M 3£ [ (total output 12 )
o in operation E#(336.3 MW}
© under construction B TR (111 Mw)

o approved and in the procurement process SR, RS
(948 MwW)

@ approved B (1,481 MW)
o participation in tender process $5 {9 (1,000 MwW)
© early approval stage B2 (2,124 MW)

*  Sold— wpd was further involved in the construction management

* B - wed S#RIEER '

0 N France ;EE

reference £ Ei#: Butendiek
project overview EEf

«  Total capacity of {225 {E 5 & 288 MW

« Total investment volume Euro 1.3 bn $23% T & 5813156 T

* Project debt finance by 12 financial institutions
A1 ERE R EENT

e Equity investors ¥ &8 $&: wpd, Marguerite Fund, Siemens
Financial Services, PKA, Industriens Pension, CDC, ewz

« Located 32 km west of island of Sylt fi§% Sylt IEFE 532/ B R

*  Low water depth 7K;ZE#1 (17-22 m)

Turbines [El4#%: 80 x Siemens SWT 3.6-120
Foundation Z##: Ballast Nedam Offshore

0ss B LEFiL:  Cofely Fabricom GdF Suez
Cabling B%: Visser Smit Marine Contracting
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I

;;l@
reference 2 &##: Butendiek
project overview =&/ think energy

e  EPCl-contracts (incl. design, manufacturing, transport
&installation) EPCIEHY, BIFHE. A= BHRRE

* Proven technology (Siemens turbines with 10 year full service maintenance contract; monopile
foundations) EERFBRIRAT (B FEM S I0ETEMHIESH, BHEAR)

e Start of construction TF2RA1A: Q2 2014

* The project has been completed on schedule and within budget. In August 2015, Butendiek
was brought into operation. AEMBFMNFAZE AL, 20155858

* wpd manages the project during procurement, construction and operational phase

ARBERE. BEEEEHMBAwdEE

on time and in budget

MEFINFERSET

wpd Taiwan

think energy

* Office Location: Taipei
MaEMEE: &t )

e Employees: ca. 70 i |
BT AB 70N A

* Founded in 2000 as InfraVest in Taipei ;
2 2000 AL R &4 (RERD

* Part of wpd group since beginning of 2016
B2016F ¥R A EEEREEN— 55

* Business fields onshore wind, offshore wind,
photovoltaic
FEEGARRRAE. EERE. KIEXE

* The first private wind power company in Taiwan
AEEE-—HRERELF

¢ Market share onshore wind 50%

fEiek L & 2 Th ik 22 A 50%
0
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Projects

BE=X

in operation since 2007

H2007F Rt EE
City Installed capacity

()
(D

wid

think energy

—

—

W REFE

[—

N

~ Taoyuan 483 MW
. W

7 MW
gs1MW
 96.6MW -
3ss2Mw

iaoli &

| Techung B
Changhua &1t

TowlREE

wpd offshore developments in Taiwan

EENEBERECHERIS

OWF Guanyin HkE

Ly
o

wod

think energy

« potential Site No. 2 7& 35tk 25

+ ca. $9 250 MW

OWF Taoyuan-Hsinchu Bk$t
* potential Site No. 3 j& 1 i5HE35%
- ca. ¥ 150 MW

OWF Changhua &1k

= off Changhua coast E2{k.4}i s
- ca. #9200 MW b

OWF Yunlin E#

= off Yunlin coast k54
- ca. £ 700 MW
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Nearshore Wind Farm Nordergriinde
i1 5 JE15 Nordergriinde

Within German 12 nm-zone {EE12;§:27
Distance to coast B /= 25 : 15 km
Water depth 7Ki%: < 10.3 m

SITE
B

a
©

think energy

Size K/\:
Construction & B fd:
Technology £ ffi:

Design lifetime 35t 3 dh:
Approval F¥7]:
Grid E48:

Financing B4 :
Management & ¥:

111 MW

2016

proven (Senvion 6M Turbine with 10 year full
service maintenance contract, monopiles)
FEERRE IR BT (SenvionfI6MEEE,
105 HEIERRTS, BAREEE)

25 years

approval for construction and commercial
operation confirmed
BEREEZHABERD

grid connection to offshore substation provided by grid operator
EREERAETRARE ST B

financial closed complete BA 75k 5% B2

wpd is an experienced partner, own equity commitment

EREEFEENETECR RETHSBSEENFAA

o
’ 2 o)
Nearshore Wind Farm Nordergriinde
11 /% 15 Nordergriinde e
OWF Nordergriinde & G
¥
p - Hooksie 7
2 W iﬂilhllmshlvm
E 5
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Nearshore Wind Farm Nordergriinde

i JEL15 Nordergriinde

App

think energy

roval steps H#t#E 5 ER

December 2003: Regional planning approval according to “Landesraumordnungsprogramm
Niedersachsen”(cansidering Nordergriinde as spatially tolerable).

2003412 A : 15 2 E R 2358 (Nordergrinde #9{Z & 2 a1 3% 5284)

November 15, 2007: Preliminary Approval according to § 9 BImSchG

20078118158 FEIE

October 31, 2008: Approval according to § 4 BImSchG, appealed

20084104318  FF el E| £ 57

March 3, 2011: Dispute resolution agreement with government of Lower Saxony and conservation
organizations

20114F3 B30 EAE TR R AR A BT RIR RIS

September 2013: wpd acquired all project rights from Energiekontor AG
201349 A ;3% % B Energickontor AGEL 15tk M ERIFT HHEF|

Total investment volume ##% & % %&: Euro 411 mio

Debt finance ELERLE: EIB + KIW IPEX Bank

Secured feed-in tariff {£28 B EH: 19.4 €ct./kWh for 8 years B E19.4E %, ARISE
Strong wind resource 38 BB EE R (9.3 m/s; 378.1 GWh (P50))

Nearshore Wind Farm Nordergriinde

>

i1 & Bl 15 Nordergriinde VVpd

Involved Contractors & 215 think energy

First offshore wind farm with regional contractors

FERENXAEHESEZRE

Work Scope Contractor References
package HE RAEME s2EHH
I#%a

Engineering, Procurement

and Construction (EPC) of )

i WE—
Turbine 18 x 6.2M126 Offshore ;‘:}ﬂg&’;gﬁ'sg‘g:t(as;&%‘?” i ]
o sENV)

iod WTG (6.15 MW ead:)_ . 'S_EqﬂﬂﬂN OWF Thornton Bank (48 WTG)
(WTG) 185%6.2M126 (B A OWF Ormonde (30 WTG)

#6.15 MW)ZEPC (T,

RiE. BeHma
Foundations ig(&oélﬁ;g;% OWF Meerwind (80 FOU)
B > monopile E& \|||\||I||I|]||| OWF Thornton Bank (43 FOU)
(FOU) pile 5 AMBAUIIL 5\ Alpha Ventus (2 FOU)

-> transition piece HiRE
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Nearshore Wind Farm Nordergriinde
i 2 B8 Nordergriinde

Involved Contractors 7 & & think energy

First offshore wind farm with regional contractors

FEREMAABSEZRAE

Work Scope Contractor References

package §6E OB BERH

IFa

Internal EPC + Installation of the ) OWF Rodsand

Cabling {IAC) internal wind farm cables NSW\E! OWF Alpha Ventus
BERE EPCiEnEE S Project Cascade
Offshore EPC of the 0SS including

Substation installation of OSS topside Multi-

(0ss) HEPCHE @A E TEEIIAR  contracting

MFEEL XRE

Installation  Transport & Installation of P Vessel “MPI Enterprise”:
(INS) FOU and WTG J OWF Nordsee Ost (295 MW)

e R EEN LR BILFNGER | OWF Gwynt y Mor (576 MW)

Nearshore Wind Farm Nordergriinde
i A5 Nordergriinde

Current Status I3k think energy

e Wind turbines, cables, foundations have been installed

¢ |nstallation of substation scheduled for: the 3rd quater of 2017
B EITEST 2017 F E=FRETH

¢ Commissioning completion and starting of operation:
the 4th quater of 2017
B R E AR 2017 F EMFER
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think energy

Contact

B wed

Eva Marzeion Z 8@

Director Projects Taiwan

wpd offshore solutions GmbH

E-mail: e.marzeion@wpd.de

Phone number: +49 (421) 168 66 - 5839
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bremenports

« World port

in good hands

Professional port management and
infrastructure for the maritime offshore industry

bremenports - World port in good hands

Robert Howe Uwe Will Christian Hein

CEO International Port Development

Taiwan-German Offshore Wind Energy Summit - Bremerhaven 19 May 2017

bremenports

+ World port

in good hands

Professional port management and
infrastructure for the maritime offshore industry

bremenports - World port in good hands

(1) The universal ports of Bremen and Bremerhaven
(2) Port Infrastructure for the Offshore Industry
(3) International consultancy experience for your benefit

Taiwan-German Offshore Wind Energy Summit - Bremerhaven 19 May 2017
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The universal ports of Bremen and Bremerhaven
bremenports

+ World port

in good hands

Bremerhaven
Oversea-port/Kaiser-ports

- Container (5.5 mill TEU p.a.)

- Automobile (2.03 mill cars p.a.)
- Cruise traffic

- Shipyards

Bremerhaven
Fishing-port

- Offshore-Wind
- Food-processing industry
- Shipyards

Bremen
Industrial Port/Neustadter Port:

- Bulk cargo (10 mill tons p.a.)
- Conventional project cargo

Who we are? bremenports

+ World port

in good hands

* A consulting and engineering company with its own
ports - this sums up bremenports GmbH & Co. KG.

* The company has managed the port infrastructure
in Bremen and Bremerhaven on behalf of the Free
Hanseatic City of Bremen since January 2002.

* bremenports markets its engineering and
development competences in port planning,
construction and infrastructure operations and
maintenance to private and public clients outside
of Bremen.

* Projects not only focus on consultancy and
engineering services, but also on human resource
development in the field of ports and terminals.

* bremenports is 100% state owned by the
Free Hanseatic City of Bremen.
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Allocation of tasks at the ports of Bremen

bremenports
+ World port
in good hands
B Suprastructure = cargo handling companies sheds
storage areas
g industrial l
s trucks/
forklifts

land areas
T quays rail tracks / road
water areas inside
the port [l Infrastructure = municipality of Bremen
boundaries
Our tasks
bremenports

+ World port

in good hands

Port Port Port
development construction maintenance

N

Port
marketing
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Continous expansion of the Container-Terminal bremen por ts

+ World port

in good hands

Measures/activities: Technical data:

Ramming 1.681m sheet pile quay wall Total quay 4.920 m

Filling up sand for 300ha terminal area length:

Soil exchange 400.000m? Total area: 300ha

Installation of crane runways

Concrete surface 90ha Container quay extended

Equipping quay walls with fenders Terminal 4: by 1.681m
Enlargement of the sea-lock Kaiserschleuse bremen ports

* World port

in good hands

Measures/activities: Technical data:

Enlargement of 110 year old sea lock
Demolition of old sea-lock structures

Soil replacement of 450.000m? soil
40.000 tons steel processed

Construction of two road bridges
Installation of Sliding-lifting-gates

Construction of an attached tug boat port

89

Length of lock chamber: 305m

Clear passage width at 55m
lock heads:

Lock chamber depth: 13m



Updating Bremerhaven’s railway terminal bremenports

+ World port

in good hands

Measures/activities: Technical data:

Railway tracks extended to 750 m Total length of railway
Storage tracks extended (eight additional tracks) tracks: 183km
Electrification of railway tracks 8 x 750m new tracks at

Update of the control, communication and safety system  Imsumer Deich

Modernisation of the rail infrastructure radio system 2.000 trains in our ports
every month

bremenports

+ World port

in good hands

Professional port management and
infrastructure for the maritime offshore industry

bremenports - World port in good hands

(1) The universal ports of Bremen and Bremerhaven
(2) Port Infrastructure for the Offshore Industry
(3) International consultancy experience for your benefit
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bremenports

5 World port
1 Offshore Industry in
Bremerhaven
> Interims Solution at CT I and
ABC-peninsula
Logistical Requirements and
3 Challenges:
Offshore Terminal Bremerhaven
Offshore logistics at Fishing Port bremen ports
+ World port

in good hands

(8 Technologie und Produktion

PowerBlades ™

owerBlades -
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Offshore logistics at Fishing Port bremenports

+ World port

in good hands

Masutes/activities: Technical data:

Installation of heavy-load plates in Surface load factor: 7 t/m? (70 kN)
regular quay walls Water depth: 7.10m - 8.10m
Turnover of nacelles
Installation of rail tracks from Quay length/ 280m (heavy lift)
production facility to the edge of the  number of berths: 2-3 berths
quay wall Tidal range: none

Offshore logistics at Fishing Port bremen ports

e World port

in good hands
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bremenports

+ World pao]ftnd
Interims Solution at CT I and
2 <
ABC-peninsula
Interim solutions at CT | and ABC-peninsula
bremenports
+ World port

in good hands
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Interim solutions at CT | and ABC-peninsula

bremenports
+ World port

in good hands

t.
-

Measures/activities: Technical data:

Installation of rail tracks to the Quay length/ 900m

edge of the quay wall number of berths: 2 berths

Surface refurbishment Surface load factor: 10 t/m? (100 kN) -
Water depth: 10.50m

Interim solutions at CT | and ABC-peninsula

bremenports
: World port
I in good hands
Section C-C Section B-B g
F=140m"

Technical requirements:

3 different jack-up barges Innovation, Thor,
J Brave Tern, Bold
Tern, Aeolus,

Victoria Matthias

different spud can systems area: 80-160 m?

w1100

different bearing-load under spud can 65 to 188 t/m?

94



Interim solutions at CT | and ABC-peninsula bremen ports

Interim solutions at CT | and ABC-peninsula

+ World port

in good hands

e Challenges and Solution:

Bad soil conditions for jack-up
Old quay-wall with low bearing capacity

Minimum 24 m distance to quay-wall

_ Soil replacement of 90.000 m?

Yy Wi

SRARIINDE 06 DRTEEITY

S SR GG -0 L WAIHOD 18

N
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bremenports

Warld port

N in good hands
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Interim solutions at CT | and ABC-peninsula
bremenports

+ World port

in good hands

Seddez PSS

'f Project: NorthSea East / RWE
1 ‘ : .. 48 wind energy plants/ 295 MW
: } : = \ W
LAl A ~==7777" I Project handling with own jack-up
barge

T | o

Solution Containerterminal |
bremenports

+ World port
4. Terminallayout — Erstes Flachenkonzept it

Mo

Project: NorthSea East / RWE

Terminallayout for logistical concept

Storage plan for windmill equipment
at landside and on board

Design picture of jack-up barge (under
construction)

Jack-up directly in front of quay
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Solution 1: Containerterminal
bremenports

+ World port

in good hands

Project: NorthSea East / RWE
Technical Requirements E— iy -
Seade Vi @ 0 Jumens
Plans of jack-up barge ‘

Nautical data for mooring and berthing Vo O o luams
Geometrical data of legs h
data of vertical loads on seabed TR e

bearing-load under spud can

Landside: P
Geometrical data and weights of elements| *
Logistical concept for storage and loading
Surface loading rates for all activities

|

‘ i )H 7 ;~

Solution : Containerterminal
bremenports

+ World port

in good hands

Kaj hnitt CT | B
RO A, Challenges:

r — 11 - Bad soil conditions for jack-up

e ¥ — | ¥ e e uay-wall: 3,5 t/m? bearing capacit:
-, = i 4;,.‘,17 , quay g capacity
A _-—/] o : Design distance to quay-wall: close
= 74 ' No spud can system : pointed foot

7.200 t/ 3.5m leg-diameter

i




Solution Containerterminal |
bremenports

+ World port

Solution: Project ,,Elephant‘s foot“ |l technical solution: =

Installation of four custom built steel
quivers into the river bed

One-of-a-kind solution to strengthen the
quay wall for vessels without spud cans

Quivers filled with broken granit rocks
Concrete slab: 11m diameter; 1,25m height

Steel cylinder: 9 m diameter ; 5,5m heigth

Solution Containerterminal |

bremenports
" . .. » World port
technical realization: in guod hands
Installation of four sheet pile walls around the ' ) T ke '

location for the quivers o

Soil replacement: clay to broken stones
Placing the quivers e

Fixing quivers with stones inside sheet pile-system

Filling quivers with broken granit
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Solution Containerterminal |
bremenports

+ World port

in good hands

technical realization:

Very high requirements to precision
only 20 cm horizontal deviation permitted
only 1 degree angular deviation permitted

Special equipment for placing the quivers
under water without visibility

Special software solution for deviation

Offshore logistics at Container Terminal bremenports

-
bremenports = World port
survey elefant feet
30. July 2012

in good hands

Placing of quivers succesful with low
deviation

First jack-up procedure: 7.200 tons
design-force with sufficient leg-
penetration

over 80 usages until today without
failures or accidents
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Monitoring and safety o po fibe

+ World port

in good hands

=
o "
e
‘"n_ -
B
R
£
o 2,
P a
o -
e -
-~ .Y

]

-~
" g
-
-
- .
- -
-

ut™
Grimdungakirper 1/LEG 4

hryeind seares s =l Monitoring and safety:
Grong s 2/1EG2
Essting| 32466533 661 0.16m 200
o s -
Grindungakdrper 3 / LEG 3 2 =
Proesd ST s=n =7 Surveying and sounding after each usage
Grundu 4 /LEG 1
Easting| 32466606 450 — 0.47m o) . L. L .
L vy TS A =1 Verifying sufficient filling of quivers
Leg etration CT1
LEG1 LEG2 LEG3 LEG4 z 3
GKi | OK3 | oKz | GKe Permit for each different usage
height ond +11.62 -11.64 +11.63 -11.65
[Offset (LEG ma: £4.0 75.0 64.0 64.0 % TR,
height (measure; 53 | 600 | 93 | 2 User surveys leg penetration and deviation
Penetration Pots
- st
I |

bremenports
: World port

in good hands

Logistical Requirements and
Challenges:
Offshore Terminal Bremerhaven
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The logic consequence:

The construction of an Offshore-Terminal bremenports

+ World port

in good hands

mni

m

*» Final assembly and offloading facility as goods issue zone for the further
development of the offshore-cluster in Bremerhaven.

* Interface between landside production and seaside installation.

Offshore-Terminal Bremerhaven (OTB) bremen po rts

+ World port

in good hands

* The plan approval procedure for the construction of the OTB and the

project related compensation measures are prepared and submitted by
bremenports.

* The landside development plan exists - 260 ha of industrial land are
available for further settlements. The development runs.

* Due to a lawsuit: waiting for building-permission
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Technical requirements for the OTB b remen p orts

Requirements ' Worlgqfagﬁnds
Windfarms supplied Multi-User, non-discriminatory access

Installation device Jack-up-vessel/pontoon

Funktion Storage, assembly, turn-over

Efficiency Technically 160 plants per season

Connection -landside accessibility of production-sites via

former regional airport.

-Backwards waterside accessibility to the fishing
port via new heavy-weight quay-wall.

Technical data (of the reference-planning)

Quay surface load 15-50 to/m?2 (150-500 kN)
Quay length/berths 500m / 2-3 berths

Water depth 14,10m (tub deck)

Tide approx. 3,80m

Terminal area approx. 25 ha

Offshore-Terminal Bremerhaven (OTB)

waterside access

berthing area/ soil strengthening

Quay / heavy load plate

additional berth <

border dams .
&

Hinterland (app. 25 ha)
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bremenports

+ World port
in good hands

Professional port management and
infrastructure for the maritime offshore industry

bremenports - World port in good hands

(1) The universal ports of Bremen and Bremerhaven
(2) Port Infrastructure for the Offshore Industry
(3) International consultancy experience for your benefit

Taiwan-German Offshore Wind Energy Summit - Bremerhaven 19 May 201

bremenports International
Your global partner for port development bremen ports

+ World port

in good hands

bremenports International -

your sparrings-partner to plan and develop logistics infrastructure
worldvside, whether port or industrial zone, greenfield or
brovmfield, public or private.

Planning Finance & Invest

& Development | Engineering
\ Sea and Inland
_J,_ Ports, Dry ports an
'. Industrial estates b
S Business parks \
Conversion 2
I Marketing
Operations

I
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What are our competences?

bremenports

Port Development

= Partner for port master planning and feasibility
studies

= Port development concepts

= Development of port hinterland connectivity (rail,
road, inland waternwvay)

= [Determination of infrastructure requirements and
port equipment

= Operations analysis and improvement concepts

= Specification and selection of port handling
equipment

= Recommendations for management structures

Port Finance and Investment

= Financial modeling and appraisal

s Cost-benefit analysis

= Financing structures

= Design and management of port
concessions and land-lease agreements
Investor identification and liaison
Project development

Offshore Wind Energy:
Services bremenports International

« World port

in good hands

Environmental Planning

Environmental spatial planning, landscape conservation
projects

Management and co-ordination of approval process,
drafting of approval documents

Representation of investor at all relevant authorities,
including stakeholder management

Compensation planning and compensation area
identification, conversion and management

Revievs of environmental impact

Training/Human Capacity Building

= Competence management for staff of
port-related organizations

= Development of curricula for
management trainings

= |mplementation of trainings (in-house),
internationally and in Bremen

= Train-the-trainer programmes

Can Providle bremenports

Port Development

+ World port

int good hands

= 7nd opinions on existing studies and due diligence documents

= Drafting of business plans; evaluation of investment proposals

» |dentification of suitable port organisation structures

= Advisory towards drafting and awarding of concessions
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Landlord Port Organisation Structure

Ports of Bremen and Bremerhaven bremenports
+ World port
Infrastructure = public in G004 hands

Suprastructure and cargo operations = private

Free Hanseatic

City of Bremen Minority
I shareholding

Infrastructure development
and management
I Landlord on behalf of City 1
Port Authority BLG Logistics
Harbour Master SeneE Group
Port State Control
MARPOL
ISPS
etc.
Alternative Port Organisation Structure
bremenports
+ World port
based on an internationally accepted Build-Operate-Transfer- il

concessian, with private port development company:

Private investor || Private investor || Private investor
1 2

Public

T

Infrastructure development
and management

Port Authority = Port Development

Build-Operate- Administration
concession of concession

Concessionaire =

Terminal Operator
Harbour
dues

| Cargo handling
W

=3

40
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References: Our global project presence

+ World port
in good hands
@lceland
@ Lithuania
.Gorma_ny
Greece
¢ SYﬁaKu it oChina
® wal
@ Katar Pakistan
@ Cape Verde ° y
@ India ;
e Djibouti @\/ietnam
@ lligeria
Indonesia
® Timor Leste
o Madagascar

® jauritius

All the services that we provide to run our world-class offshore ports can
also be offered to youl!

Why work with us? bremenports

+ World port

in good hands

= We combine our know/-hovs and skills from managing our own ports with
our international consultancy experience for your benefit.

= Strong balance sheet of publicly owned, but commercially minded
organization confirms our corporate reliability.

= Own assets under management of >1 bn EURO ensure that we
understand investor s needs.

= Holistic views as asset management not only includes maritime
infrastructures, but also roads and rail infrastructure.

= Own port facilities provide total-cost-of-ovmership view, including
planning, construction and operations/maintenance.

= |SO 9001:2008 certified
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bremenports
+ World port

in good hands

Thank you

Visit our virtual presentation at www.bremenports.de

bremenports GmbH & Co. KG Tel +49 (0) 471 - 30901-100
Am Strom 2 Fax + 49 (0) 471 - 30901-533
27568 Bremerhaven Christian.hein@bremenports.de
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EUROGATE WIND ENERGY - FULL SERVICE BASEPORTS

20 ////,f,’////” /;

77279 50
Ill/"’ i[é\

Taiwan Wind Energy Delegation ‘E,_,ﬂ‘ OGATE
Bremerhaven, 19.05.2017

Agenda EUROGATE
¥
1. Introduction EUROGATE Group
2. EUROGATE Wind Energy
3. Port requirements for Offshore Wind Components
- Area
- Quay Line / Jacking of Installation Vessel
- Equipment
- Terminal Qualities
May 17 company presentation > 2
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1. The EUROGATE Group

Facts and Figures

EUROGATE

Two companies, rich in tradition, merge their business units Container Handling (1999) to
build Germany’s largest container terminal group:

4@@ 0GISTICS

50% 50%
(DEUROKAI
66.6%
nm st groue
33.4%
EUROGATE
May 17 company presentation

1. The EUROGATE Group

may 1/ company presentaton

>3

EUROGATE

Gioia TaurJ 7

>4
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1. The EUROGATE Group EUROGATE

Our key business areas

Container handling Intermodal Transport

May 17 company presentation »5

2. EUROGATE Wind Energy 4 e ocare

Terminals for Wind Energy Components

BREMERHAVEN WILHELMSHAVEN

Area 250,000 m* 3,000,000 m*
Quay 500 m 4,680 m Quay 250 m 1,725m
Water depth 125-155m Water depth 18.0m

May 17 company presentation > 6
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2. EUROGATE Wind Energy 4 cosocars

Facts and Figures — Container Terminal Bremerhaven

. (A <
Short Sea Quay
%4, 200m

Terminal Area in total: 3,000,000 m*

Wind Energy Area: 250,000 m*

May 17 company presentation »7

2. EUROGATE Wind Energy 4 cLsocare

Offshore Component Handling — OWF ,,Nordsee Ost* 2011 — 2014 (48x 6MW WTGS)

y Secufe Jacking BASE PORT

e e for RWE and SENVION
~ Gantry Cr’ana_;

Handling, Storage and
Pre-assembly of

Jacket Foundations
Foundation Piles
Tower Sections
Turbines

Hubs

Blades

Short Sea Quay

May 17 company presentation > 8
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2. EUROGATE Wind Energy 4 e iosars

Offshore Component Handling — OWF ,,Nordsee Ost* 2011 - 2014

May 17 company presentation »9

2. EUROGATE Wind Energy 4 cLyomare

Offshore Component Handling — OWF ,,Nordergriinde® 2016 (18x 6MW WTG)

NN
WA

" )
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3. Port requirements 4 e ocars

Area Load

m The EUROGATE Terminals comply with the
requirements for handling very heavy goods
e. g. jacket foundations (~ 550 t) or gantry cranes (> 1.000 t)

m Our terminals in Bremerhaven and
Wilhelmshaven are completely intended for
heavy duty class ,SWL60"

Area Load up to 20t/m?

m Existing and approved Ro/Ro-solution in
Bremerhaven Nordhafen

May 17 company presentation > 11

3. Port requirements 4 e ocars

Jacking of Installation Vessels

m ,Jacking“ of installation vessels is possible at both locations

m Many vessels are already positively checked with a short distance to quay:

» Brave Tern and Bold Tern (Fred Olsen) » Adventure and Enterprise (MPI)

. " (ex OLC Victoria Mathias)

» Vole au vent (ex Hochtief Vidar) (Jan de Nul) > Torben (zPMC)

> Pacific Orca and Pacific Osprey  (Swire Blue Ocean) (ex OLC Friedrich Ernestine)

> Sealnstaller and Sea Challenger (A2Sea) > Innovation (Hochtief/Deme)
> Zaratan, Scylla, Kraken, (Seajacks) > Aeolus (van Oord)

Leviathan and Hydra

May 17 company presentation » 12
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3. Port requirements 4 e oocars

Equipment

World's biggest super-post-panmax gantry cranes
Terminaltractors with a variety of different trailers

Large fleet of reach stackers and fork lifts

Numerous lifting tackles like spreaders, various slings and shakles

m Additional equipment such as mobile cranes, semi trailers or SPMT is supplied [«
in collaboration with powerful longterm partners (e.g. ARGE EG/SARENS) 000

May 17 company presentation » 13

3. Port requirements 4 ocars

Special Equipment in Bremerhaven

m Shifting of two gantry cranes onto the second and third crane rail
in order to lift cargo with overlength

m Handling of vessels with a width up to 28 m

m Maximum capacity of 163 t (tandem-lift)

Gant
an1 ;y &C;:a;nes Gantry Cranes

12&13
»Today™

. Yesterday*

May 17 company presentation » 14
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V e
Terminal Qualities EUROGATE
¥

Flexibility

.
m Operating 24 hours 365 days per year ——

m Flexible availability of berths, area and staff @gﬂ—-'

Exclusivity

m Opportunity to rent exclusive quay and area
for a maximum of planning reliability

Security

m All EUROGATE Terminals are ISPS-Certified:
Totally fenced, video controlled and restricted
access only for authenticated persons

May 17 company presentation »> 15

V 2
Terminal Qualities EUROGATE
Q T

Health, Safety and Environment

As an integral part of global supply chains we are
convinced to be responsible for a sustainable future.
Therefore, the safety of people, equipment and
environment is of the highest priority and a central
part of our corporate philosophy.

m All processes are based on detailed
method statements and risk analyses

m High standards on safety regulations and
protective clothing

m Experienced and high qualified staff with
all common trainings and health checks

(Height training, electrical instructed person, G25/41, first aid, etc.)

May 17 company presentation » 16
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EUROGATE Wind Energy EyROGATE

References

+ Offshore

m Foundation piles and Jackets ,Nordsee Ost*
m WTG-Components ,Nordsee Ost‘ + ,Nordergriinde*
m WTG-Components ,Global Tech 1¢

m 2x 6MW Offshore Prototype

RWE
SENVION

wind energy solutions

A

AREVA

SIEMENS

m Special wind energy equipment for the Mob-/Demobilisation ")»H %’ OLC

of Installation Jack-Up Vessels

% Onshore

s WTG-Components since 2009
m WTG-Components
m WTG-Components

May 17 company presentation

Jigravion mpi( P

L ooy

Vesias.

ity
S,

Gamesa "}
SENVION

wind energy solutions

EUROGATE WIND ENERGY- FULL SERVICE BASEPORTS

.

much for your
"a”i’téntloynl
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Contact Details

EUROGATE Container Terminal Bremerhaven GmbH
Senator-Borttscheller-Str. 1
D-27568 Bremerhaven

www.eurogate.eu

Manuela Drews Nina Distler

Managing Director Director Operations

Tel: +49 471 1425 4600 Tel: +49 471 1425 4650

Manuela.Drews@eurogate.eu Nina.Distler@eurogate.eu

Friedrich Stuhmann David Panten

Commercial Director Commercial & Sales Manager

Tel: +49 471 1425 4989 Tel: +49 471 1425 4828

Friedrich.Stuhrmann@eurogate.eu David.Panten@eurogate.eu

Thomas Pramor Rieke Otten

Operations Manager Project Manager

Tel: +49 471 1425 4419 Tel: +49 471 14254717

Thomas.Pramor@eurogate.eu Rieke.Otten@eurogate.eu
May 17 company presentation » 19
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