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MeFEARIE NG RRBBEIE  (3)ie "B EEiRG] ) BEANERARRE 2 E -
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RFFEIGY S 2 =4F - TRl T AV 20 —4F © IS > BSH (IRE X AR > th—
REAHIE T IR RE - BB R e B A AR - DUSCRre R U R sdat =

¥ 17H



() AR SF B SN {8 R\ o & 25 R B (8 Bl = JR\ R AR BE Y 2 B SR A B SR S e A T
ST > WIEISER I3 e A R PR R UG A & AT, - AN 23 B H AR R S8 (iR I0 SO R R
VR RS HIE] (2017) - ATEUE B MESG TR E T ELY 4. 160V > HoiigiE 80 %
B R ILBHEEEE 3.820W » BBV AR ALY 338M - HRY LI s e
B 12 RTINS IR & - AR SE - (NIt > F Tt i DU R 2 BB RS
M| Ry b8 BEZ HYSOR SRS Br St ek - 4N 24 BUREEILg 1 EAVEE S U AR 81 K 7y
At > Hr i HTAT A YT Norde rgrunde Bff e U b S LT T 2358 55 HY B Bl
SRR LY 16 N B S ROKFRG By 10 AR SR ERE Ry 1120W 23 18 & SENVION
6.2MW HYREE K B ST Hahtes - It H il LB B R EIR - G TR
IR IR R R R AR E L - 4008 25 Fiom Ry 2k B FE B EVAE T g o /O 18 B e e L
St ERN(2017) > H AT LA s SR R UG HET 16 {8 > (2 ERAYEHISAI 3
{8 o JLVRE g R T - B2 5 RS L o 13 (B U5 (R 80%) /24 2014 DA%
PGS - (RIS T MEIE 2020 £ 280 FEA 9 (R EUGHVEE > S5CE %
BER 422 5 HEFEL2.600W - =R HEMA R oMV DL LAY EpE T -

23 e R R & (2017, from Wab, {EEEEERIE)
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(=) BB ER Y B R BN E R B AR - AT AR EER RT3, - e F R G HE
TR > B S R R RIS AT DU B
AEEEER % © IS5 Nordergrunde HEFEEISERA SENVION 6.2 MW/126 JEU% ke BEAG <2
1BAERE > JEET 18 & HAZZHEZY R 112MW - SENVION 6.2 MW/126 1A 2008 S RZHE7
MR o BRI AR SMW 2 KRR o TR LR S e AR i e B 2
EEE] Adwen SMW ADS-180 FEVRE T B K2 180 AR » HAT At F B KAy EREThRE]
Fo MW > ADS - 180 7, 1E 7 g e 7T S AU I » 4118 5 P o 38> B il > MHI
Vestas V164-8MW Kz Siemens SWT-8.0-154 h[EI45% Ry H i AW EAE o Bbobh > (B
SENVION Fofriy & aEMRAE 2017 48 6 ABCMEE B AR S (WindBurope ) ##R A L
AT 1OMW e B mT B R R A R I S E RO AR, - R A LA
B> FEEH R 2SR TR TR M > B HER A IR A\ (55 - (EIFREE -

(9)2016 F2 2017 -2 5 AT R RS BUE R B ORI R TR R4 200E 26 Aoy Bl B
WIESZ e IR BT AT 2016 SRS R B EIRAT 10 REBEBOSR R M R ERE -
T ERe T Y BV LS I 2 B2 OF 25 4-(2017)4 HEY Siemens & Gamesa @ PRIk i AaE
[ "Big Four ;> thEtEHEEIREEEE 4 1Y Gamesa #1 Siemens &G 1&AFAAIG HIE/E
&5 » JCHEE Siemens JEUE Kol P EUREHY - SR 58 & 7 < 50 HoAth UG 2R B0 - 2
ZHA M R Vestas (& HF > GB fz ALSTON A& - BB FEE(E EAE T 5 & R EEY b
YRR « AR Z:35HY SENVION HATE REE] Repower EEELE/NE] » CaHZ RIHEIE
BB E R Suzlon FEERT -

Top 10 onshore turbine manufacturers, 2016
(GW)
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Top 10 offshore turbine manufacturers, 2016 (MW)

489

" AMER
= EMEA
= APAC

30
8 5
II | B -ll-l a

Sewnnd Siemens Goldwmd Envision XEMC GE Doosan CSIC

26 2016 Rtk K HE A AT 10 R EESUGS MRk R 3w E

(F)MIBEEEREEEZ B8 (GWEC) 455 T80E » 1€ 2011 ~ 2015 &5 > BOM Ay m BB 5 &8 T2
55 0 DMFAPEIE 0 0N Fr@ipk & - MR Rt EyE EECEE 120W(#E 2015 F) -
2015 FFFEHATHEEE R 566 MV - /55y H it 5 i K = I EE [ 52 Eo =2 e B B
HECHE SGW - (5B 45% - 1 2015 =R R & @k R 2 Em A —F » 4
2.3 GV (R HAE 2 BKEE —RIVEE R R E R E S EEZ0E 3.3 GW( &E 2015 4) - 1
WIDVERSEEMS - HAfEEEET A8 Y 45.2 GV JEIRE = EIUREA

—HYFE (148 GW) k258 —HYZEE (74 GW) -

7O TEEY 2010 FFEFEEE RIS Alpha Ventus OFRiSEEE - RedSEon ~ HIEWHTT S EE 8y
ZIIRER IEEIS AT 12 G 4824278 60MW- Horfr 6 &27& SENVION( A& Repower )
SMW {SEF] Jacket SZHE4ERE - 1 6 & RIIEy Adwen (RS Areva) SMW S Tripod SZ 45 -
fciB4fiEtT > Alpha Ventus BEREUGEE 2015 CREEE 1.5 KNG - A ERT
AlEE 50% - HE - MESGHM R IDE TR IEE] 80%A_ERVEEREUSATE - IRILWIHATEEL
RIS R IR B IR AR I E IR R SO R RS - Boo B E IR EREER - FIHE
LC B 5 A SR A 1T A R AR T RO B T R AR SE AT 2 RAVE(Research at Alpha
VEntus) » FEI7ERE 4R DAIEI 6 22 7 SR ST B ST RIsk SOrs #E RN © LA - Fo B 1R 2 e
AN 3 (Research Alliance )%l ForWind DA & FRE1ER - EIESEREE A B SR
[FSZ B AR 2 ST EE R 72 > e S EERRE L E H RIS & - Alpha

Ventus {F R EE] ST BN EERE BISE DIAE & Rt a8 SRl K 28 880 26 M i s il
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PSR R ERIRNA - Nt - BEfA AR R R EE R & - 415 SR SRS
KERCFERE ~ TREM A=) St etk B AR a0 A S FIHaE A SR —H
FE#iZ Flack Safety Service AEMAEAE A - HFE IR HREZEEIRERA A6k
THERSE N B HIBCEAH R SR B 2 45 E - AR AR ESE AR > #E
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TR Ry MR S RSB ~ R Ml E SRS - 2 IE
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I ~ RN
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2025 o pkBRSEE 1,26V - BEFEE 36V iy RfEEEEE HE - M HAlek e gt
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The Delegation of Taiwan (17 A)

Chief Delegate
e Mr. Jin-Sheng Su ( # 48 )

Secretary General ( X124 E )
Bureau of Energy, MOEA ( 4853 4825 )

Delegates
Institute of Nuclear Energy Research, Atomic Energy Council. R.O.C.
ATBIRERTHRER g Es (1A)
e Mr. Chin-Cheng Huang ( 35 438, )
Director ( #E X H A)

Ship and Ocean Industries R&D Center S fa B4 & £aa P o1 A)
e Mr. Shean-Kwang Chou ( & #55% )

Director, Marine Industrial Department ( /8% % £ K& &)

Industrial Technology Research Institute( ITRI ) T ¥ X g aF 2 2( 2 A )

e Dr. Ren-Chain Wang ( £ A3%)
Deputy General Director, Green Energy and Environment Research
Laboratories ( 4k #E77 &) A7 & )

o Mr Wei-IlsienLu ( & &R &)
Manager, Green Energy and Environment Research Laboratories ( 4%

HE AR 48 38 )

Taiwan Research Institute (TRI) &&= 20 (1 A)
e Mr. Chien-Wei Chen ( R34 )

$20H



Director of Second Research Division ( #F % —FF A& )

Taiwan Power Company & & B AR E] (2 A)

e Mr. Ming-Cheng Lin ( #k 84 5%, )

Deputy Director, Department of Renewable Energy ( & 4 &R & &)
K&

e Mr. Nien-Mien Chung ( & 4 %} )
Director, Energy Research Laboratory ( 4865t R AT BRI R F £

1% )

Port of Taichung, Taiwan International Ports Corp., LTD & ¥ % # B 4
AR a &P and (LA)
o Ms. Hui-Ying Chen (R 258 )

Senior Clerk ( EX ¥/ 8 )

Taiwan Green Power Co., Itd. &8 4k & E B HF R (2 A)

e Mr. Chien-Hsyun Lee ( 2% %) )
General Manager ( 484%3¥ )

e Ms. Charlene Wu ( #Bip#)
Secretary (#hZ )

Melchers Trading GmbH (Taiwan Branch)/& 3 £ B 9 5 MM H FR

3 (1 A)
e Ms.PekoKu (Ha#)

Director, Offshore Wind Department ( & # Bl /7 25 E 3 I 3E )
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Century Tron & Steel Industry Corporation 1 42,48 4% B: 45 4 P> 3) (3
A
e Mr. Chien-Chen i ( 3% % )
CEO (#47+& )
e Mr. Ming-Hung Lin ( #8734 )

Consultant ( &8 F)
e Mr. Chun-Chen Lai ( $84& 2%.)
Special Assitant ( 4585 )

EOLFI Greater China @Rl BRIEAFH R3] (1 A)
e Ms. Chao-Mei Pai ( & ki)
Project Assistant ( %8738 )

Deloitte & Touche Financial Advisory Corporation 4% & B4 #5 B4 B B: 4y &
eana(BEFEEE) (1A)
e Ms. Chu, Yun-Ju ( k381%)

Senior Manager ( % )
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Welcome

WIND . ASSURING CONFIDENCE
THROUGH COMPETENCE

Dr. Antje Wagenknecht

-—
Z Fraunhofer
IWES
Fraunhofer’s business model:
Focus on industry as a factor for success
67 Fraunhofer institutes in Germany
More than 24,000 employees
€ 2.1 billion annual research budget
Type of research
»
Technical prototypes, Industry
pilot installation )
Development base public-sector :
funding revenue 4
Applied research |
Fraunhofer company
Application-oriented
basic research
Basic research : .
Universities
100% public -
100% private <
Financing
-—
Z Fraunhofer
IWES

$£29H



Short profile of Fraunhofer IWES North-West

Managing Director

Research spectrum
Operational budget 2016
Staff

Located in

Investments to date in the
establishment of infrastructure
(|
|-
Research Alliance |
Wind Energy l

Prof. Dr.-Ing. Andreas Reuter

Wind energy from material development to grid connection
€ 15 million

150 employees

Bremerhaven, Oldenburg, Bremen, Hanover

€ 60 million

Strategic Alliance with ForWind and the German
Aerospace Center (DLR)

|
~ Fraunhofer
IWES
Research with added value
_—
B —
—_—
Rotor - ‘
™ -
Drive train

and grid connection

)

\

~ Fraunhofer

IWES
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Support structures, foundations and
assessment of soil conditions

Support structures & foundations f
« Experimental model testing on foundation elements and substructures

* Scale 1:10 to 1:3.5

» Numerical calculation and simulations

 Development and testing of environmentally friendly construction methods

= Simulation of the structure’s dynamic and fatigue behavior under the long-term
cyclic influence in “time lapse”

L—3

o Z Fraunhofer

IWES

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 system tests, accelerated lifetime tests

Model validation

\

6/12 Z Fraunhofer

IWES
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Rotor

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

|
- ~ Fraunhofer
IWES

Site assessment, CFD simulation
and field measurements —_—

Site assessment onshore and offshore
* Wind speed measurements with LiDAR devices up to 200 meters 1
« High-resolution, spatial geophysical analysis of planning areas ®

CFD simulation and wind farm modeling
* Numerical simulations (CFD) for site assessment in complex terrain
« Optimization of entire wind farms with flapFoam

Accredited measurements of operating turbines
* Measurement of mechanical loads and power performance according to IEC 61400-13 /-1
= Analysis of component dynamics, loads and operating behavior

-
- ~ Fraunhofer
IWES

F£32H




References

o1 - BASF
ANAmgeEmys»\grQ The Chemical Company e'on -ﬁ' EEN:EFRU“%QEN
Gamesa “rf‘::_,:j; ctneryy  CINORDEX  g=Tennet
ﬁdﬁemM’EON ‘. vallourec VATTENFALL I i i E ! I
==
12 ~ Fraunhofer
Acknowledgements

Fraunhofer IWES is funded by the:

Federal Republic of Germany

Federal Ministry for Economic Affairs and Energy

Federal Ministry of Education and Research

European Regional Development Fund (ERDF):

Federal State of Bremen
+ Senator of Civil Engineering, Environment and Transportation
* Senator of Economy, Labor and Ports

« Senator of Science, Health and Consumer Protection

« Bremerhavener Gesellschaft fir Investitions-
Forderung und Stadtentwicklung GmbH

Federal State of Lower Saxony

Free and Hanseatic City of Hamburg

* Federal Ministry
for Economic Affairs
and Energy

@ Federal Ministry
of Education

and Research

European Union

Investing in Bremen's Future
European Regional T
Development Fund

T
*  Europa fordert
i chsen

*
¥

i
—n

Hamburg

10/12

Lower Saxony

-
~ Fraunhofer
IWES

E33H




Thank You For Your Attention

Any questions?

antje.wagenknecht@iwes.fraunhofer.de

112 Z Fraunhofer
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Introduction to Senvion Offshore

prepared for Taiwanese Wind Energy Delegation

May 18th, 2017 SENVION
Agenda S

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 shack

11.30 a.m.: Transfer to harbour

$BI3H



1. Senvion in facts & figures

Senvion was founded in 2001 by a merger of various SENVION
companies A

Senvion History

pro+pro

product + profect developmeant

(./'\)

DENKER & WULF AG

b EREpOwer | SENVION

ystems wind energy solutions

ENERGIE GmbH

—

bwu

nshot

HSW
s = Headquartered in Hamburg, Germany

= 4" |argest player in Europe: ~10.6% market share! in 2016
= Pioneer in offshore area

= Renamed to Senvion in Jan. 2014

' BNEF, Global wind turbines manufacturing market rends, 22 February 2017 4

E36H



SENVION

wind energy solutions

Senvion is a leading global player in wind energy

facts 15.5GW €5.3bn’
Revenue breakdown Installed base breakdown?

By business (End-16) By region (End-16) By serviced fleet (End-16)

Total: €2,210m Total installed base: 15.5G6W Total installed base: 15.56W
More than 6,700 turbines installed worldwide

€2,210m €206m / 9.3%

Australia Other
3% 70

Serviced base:
MW not

1216w
under service

North Ame;i;:; 229
Onshore E MW under
74% b service
78%

Product portfolio snapshot

2.XM series

Offshore
14%
2.4My14

== e T
ll MMgz 23Mzg \ ‘

¥ First mover and technological leader in 3MW class

Services Other
13% 0%

6.XM series
6.2Mys2
6.2My26

MM series 3.XM series

MMoo 36Migo 3.4M0
34Mps 34Miz

3.4Myp4 36Mpg

i
1 1
1 1
| i
| i
1 1
| |
i l
| i
' v First mover in SMW+ class !
| |
| i
| |
| |
| i
1 1
1 1
\ i

v Largest operating fleet in 5SMW+ class

v Largest commercially proven turbine by power
rating

v 10MW+ turbine study announced

¥ Strong player in all wind classes
v" Released industry-leading low wind turbine — 3.4M140
v" Expanded portfolio via acquisition of Kenersys assets in India

Nates:
1 Includes net firm orders, signed contracts and service order book

2. Europe: Germany, France, UK, ltaly, Belgium, Poland, Portugal; North America: Canada, USA; Other: Netherlands, China, Japan, Austria, Hungary, Gzech Republic, Spain, Sweden, India, Greece, Russia, Korea, Switzerland, 5
Romania, Turkey
3. Selected products

Source: Company information

Senvion continuously improves production footprint to
serve key and emerging markets

SENVION

wind energy solutions

From Germany focused... ...to globally streamlined footprint

Key benefits
! v Reducing

; + 1 complexity by
* consolidating

global production
facilities

‘ ‘/Generating
synergy effects
and benefitting

| Nacelle |

from scale

" Nacore M biades |

B Bremerhaven - v Realizing shorter
; Husum ERE el Vagos production cycle
b= = Bremerhaven [ Oliveira de amm Ustron, times
B Trampe ] Vagos Frades Warszovice v .

i = i . Leveraging
et wi Baramati capacities in low

Frades :
cost countries

3.6 GW Nacelle capacity

CY16 installations — 1.7 GW

2.7 GW Nacelle capacity
Sufficient capacity for growth

$BI3TH



2. German offshore framework conditions

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

EinspG EEG EEG

2000 2004 2009 2014

B Stable expansion targets
B Solid remuneration of renewable energy

® R&D investments for enhanced technology

B3R H



and receives EEG tariffs/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 1st auction round
m 1,490 MW awarded, average price:
0,44 €ct/kWh
3 projects: 0 ct/kWh

Offshore wind auctions and expansion policies will SENVION
shape the industry in future years
|

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

wind energy solutions

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

$£39H



WTG are most decisive for an offshore windfarm’s SENVION
commercial success R

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)

yield at lowest LCOE

Source: EWEA/ The Crown Estate

=
/
| w

‘i‘ -

1 = Proven WTG technology required for reliable energy

Our offshore WTG is based on proven and reliable SENVION
technology

wind energy salutions

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

Certification status and timeline
B 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

F40H



... but it's too big to show on this slide

Senvion’s next generation offshore WTG will set a new
market standard...

SENVION

wind energy solutions

'06-07

'08-09

'09-10

11

-

'12-13

'14

Senvion features a 10 year track record in 5/6 MW
offshore projects

a Thornton Alpha Thornton Nordsee Norder- Nordsee
z

SENVION

wind energy solutions

] 2x 5M 6x 5M 6x 5M 30x 5M 48x6.2M126 48x 6.2M126 18x6.2M126 54x62M126  6.2M152&  32x6.2M152  6.2M152 &

s (10 MW) (30 MW) (30 MW) (150 MW) (295 MW) (295 MW) (111MW) (332 MW)  3.XMseries (203 MW) next gen.
b 45m 17-23m 26-29m 17-21m 12-28m 22-25m 3-41m 26-34m . a
5 23km 30km 56km 9km 26km 57km 18km 47km

H e.on Northland Trianel

£ SSE C-Power EWE Vattenfall C-Power RWE wpd Power / - EWE <=

3 Vattenfall RWE

£ N3 } B

H IS

2 ‘Winner of the

E Renewable UK prize  Before schedule Successfully Currently under  Floating & nearshore

for Best Large Project delivery delivered in 2016 construction
12

'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: SR
reduced LCOE + improved overall economics g

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

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.

16
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Floating foundations are another step to
globally available, standardized and
economic wind energy

Project description

Part of French government’s calls for proposal of 4
offshore floating foundations projects

4 x 6.2M152 WTG planned on Ideol designed
concrete floating foundations, commissioning in
2020

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

Senvion scope of work

Co-Engineering regarding the floater and WTG
design

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

Harbour installation works, offshore commissioning
(in cooperation)

Senvion is deeply involved in latest technological
developments

SENVION

wind energy solutions

risk allocation fitting to contractors competences,
limited interface management at owners and a

B reduction of contingency budgets and cost overruns.

Owner’s
Engineer

Senvion offers tailor-made solutions to customers

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

Offshore Subsea Wind Turbine S Balance of
Substation Cables Generators oundations Plant

Wind Turbine

Generators

B Enginesing B Enginesring W Enginessing W Enginessing Operstion & Operation &
uF t mF uF Ll i ce
u Gonstruction u G i G i n G

W Instsllstion B |nstsllstion W |nstallstion B |nstslistion

SENVION

wind energy solutions

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

FA3H




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,
electronic or mechanical, including photography,
recording, or any information storage and retrieval
system, without permission from Senvion GmbH.

SENVION

wind energy solutions
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W GLOBAL
RENEWABLES
SHIPBROKERS

(0

YOUR FIRST POINT OF
CONTACT FOR ALL
OFFSHORE LOGISTICS

WIND | WAVE | TIDAL ENERGY

y

Who we are

Founded 2011 by Matthias Mross and Philippe Schénefeld

Specialised ship broking services for renewable energy:

. Offshore wind energy
. Offshore wave energy
. Offshore tidal energy

Team of 15 brokers with different focus areas and backgrounds

Offices in Hamburg, Aberdeen and Paris

F45H



Y o

What a shipbroker does

- Maintaining permanent contact with all market participants:

. shipowners

. charterers / clients

. shipyards

. marine service providers

- Having an overview on latest market developments / rates / availabilities
- Assisting with experience from past projects / enquiries / contracts

- Help avoiding uncovered risks and pitfalls in contract negotiations

- Using software tools & databases to provide fast market overviews

- Help clients defining the their project requirements

Ill RENEWABLES
Why wark with a shipbroker

Independent partner to give clients a fast and transparent market access

Non-binding service:
- if we don't perform to clietns' expectations — no obligation to work with us

Forced to perform:
- we only get paid in case of success

« thus, our highest aim to provide the best offer
- follow on business only if we have added actual value

Free of charge:

= no direct contractual relationship necessary

« no invoices from GRS to clients

« commission paid by the ship owner

* no price increase through our commission » Owners value our service
(technical & commercial guidance, offering new business oppartunities)

F460H
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GRS’ Services in Detail - Chartering

- Helping our clients to define the optimal requirements for their scope
(technically, commercially and operational)

- Assist in defining project budgets and tender processes
- Provide market overviews at a glance

- Boosting competitive bidding situation leading to reduced prices

Use our experience in

vessel selection and

contract negotiations

as we do nothing else
all day long!

Find out more at http://www.grs-offshore.com/en/any-vessel-any-time/charter/

y

GRS’ Services in Detail — Sale and Purchase

- Matching supply and demand in a complex market landscape
- Help sellers identifying key markets

- Guidance and execution of closing meetings including sales
contracts and accompanying documentation

- Assisting during insolvency sales of assets
Non-depending on

vessel size, type or price

We are here to support

Find out more at http://www.grs-offshore.com/en/any-vessel-any-time/salepurchase/

EATH
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GRS’ Services in Detail — Turnkey Solutions

Excellent market knowledge & experience through involvement into
numerous offshare wind projects

Sourcing the best service providers according to scope of work and
develop a lead contractor to offer a one interface solution

Close cooperation with clients’ procurement department to reduce workload
and risk while easing project coordination

Bring additional contractors to clients’ attention and thus increase competition

Find out more at http://www.grs-offshore.com/en/any-vessel-any-time/turnkey-solutions,

II RENEWABLES

GRS’ Services in Detail - Others

- Cargo runs / supply services
- Vessel financing
- Tailor-made market intelligence

- Recommendations on other specialised service providers
(legal advisers, agency services, consultants, etc.)

Do you have other
: service needs that

' could fit our expertise?
: =

i Just get in touch and
! we take it from there!

Find out more at http.//www.grs-offshore.com/en/any-vessel-any-time/cargo-runs-v2,

F48H



Aberdeen Brokers

Back-Office

B ;  Matthias MroB
Managing Partner

Tim Bérner
Dffshore Broker

.‘ o
Accommodation Vessel,
Waw, CTvV
Jens Guhke

Offshore Broker

DSV, OSV, Cable Lay Vessel,
Heavy Lift, Turnkey Convacung

i

Henning Leverkus
Offshore Broker

Cargo Run, CTV, AHTS,
Tug, Workboat

Caspar Blum 3
Offshore Broker

DSV, 08V, W2W, PSV
Accom. Vessel, Equipment.

Frangois Richard
Offshore Broker

Bernd Meyer

Accounting &
Marketing

GRS team & their areas of expertise

Sina Ingber

o ———————
ﬁ Marketing

Philippe Schénefeld
Managing Partner

Simon Werner
Dffshore Broker

Turnkey Contracting, Guard,
Survey & Standby Vessel

Niels Vogt
Offshore Broker

Sales & Purchase

Ralph Schnee
Offshore Broker

Jack-Up, Cable Laying
Construction Vessel

Lorena Fernandez

Offshore Broker
DP Vessels, SV, ROVSV,

[ »  David Fogg

/ll RENEWABLES

Merlin Kichmeister
Offshore Broker

Jack-Up, Construction
Vessel, Sales & Purchase

‘[ Alexander Gentsch
Offshore Broker

Sales & Purchase

Bruno Bartel
Offshore Broker

Guard, CTV, Workboat,
Sales & Purchase

Offshore Broker

CTV, Guard, Survey, Tug.
Workboats

Claudia Franz Maxi Saalbach

Documentation &
Database

Office Admin.
& Marketing
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Some Clients of Global Renewables Shipbrokers
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Contact Details of GLOBAL RENEWABLES SHIPBROKERS Ill HENEWARLES

GRS HEADQUARTER GRS OFFICE PARIS GRS OFFICE ABERDEEN
HAMBURG
GLOBAL RENEWABLES GLOBAL RENEWABLES GLOBAL RENEWABLES
SHIPBROKERS GmbH SHIPBROKERS GmbH SHIPBROKERS GmbH
Stadthausbricke 7 2, Rue Briguet Silvertrees Drive | Westhill
20355 Hamburg | Germany 75018 Paris | France AB32 6BH Aberdeen | Great Britain
T+4940411 60680 T+ 33782891 63 62 T+ 44 1224 458 640
F +49 40411 B0 68 99 F+48 40411 60 68 99 F+49 40 411 60 68 99
E info@grs-offshore.com E france@grs-offshore.com E info@grs-offshore.com

5550 5



ffgsk e ~ GRS B el AR T2 R BT

ANY VESSEL

GLOBAL
RENEWABLES
SHIPBROKERS

YOUR FIRST POINT OF
CONTACT FOR ALL
OFFSHORE LOGISTICS

WIND | WAVE | TIDAL ENERGY

What a shipbroker can achieve for your daily business /Il HENEWAELES

[‘I . Definition of your enquir'y]

2. Clarify technical Issues &
collect binding offers

CLIENT

]
y

GRS

3. Negotiations,
closing & post-fixture

] BENEFIT

BS1H



Where to use GRS for your Offshore Wind Projects IIIHENEWABLES

GRS
( - 1 ( < i Wi - SERVICES
Charter Brokerage Sale & Purchase Turnkey Services
“ . . o \ v,
(Get access to vessel data\ (Advice on vessel \ (Sour'cin‘g‘the market for \
base with > 80,000 availability and market competitive and
vessels price experienced contractors

Conduct contract

Guidance on market From geological pre-

conditions negotiations and legal investigation to route
terms clearance to re-occurring
— - ) inspections &
Soliciting offers from Administer the closing decommissioning
vessel owners and fina"zing
documentation

Accompany and conduct Reducing your interface

e : ; management and
contract nedotiations Consulting of alternative
? financial structures workload
\Fl'Vorlk Cli e e Brokerage of technical Increasing competition
Sl ship management etc. and thus reducing cost
Providing post fixture Identifying key markets

\follnw-up services / \for‘ sellers / \ /

‘Independent & comprehensive support to keep you focused on your business”

Our experience guarantees you comprehensive services /Il HENEWARLES

‘Becorning the international leading Renewables Shipbroker
and leading advisary between and to involved parties”

Our Key Success Factors

‘First Mover’ of pure brokerage in the global offshore renewables market

Going beyond traditional shipping and developing individual renewable solutions

Deep market knowledge and research studies

Non exclusive business relationship — acting completely independently

[ Worldwide network of all kind of charterers, which leads to the highest market penetration.

Supporting offshore renewable projects with a variety of technical and administrative services

E52H



With whom GRS is working in the offshore renewables

OUR
CLIENT
Ship owners
i Environmental and BASE
geotechnical
companies

O&M Service
Companies

Diving companies Dredging companies

Construction w ]
i —> B —
companies GLOBAL Shipyards.
RENEWABLES
/ R \
Wind farm operators Authorities
Cable laying companies T Equipment provider
manufacturers

‘GHS is the independent shipbroker for the renewables market and supports small
to very large customers from all divisions, in all phases of a renewables project”

y

Some Clients of Global Renewables Shipbrokers

DONG k ” A
Y i RWE Wghl D Riordsee One CLIENTS
BARD" emr1enner @
e e W e e foror - @ TEPRYSMIAN
Jan De Nul g 7 - a 'ﬂ.
WI nd GcoOF snez Van 0::2 n? -ann
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H Lo A — ik
| VATTENFALL par Wlﬂd Az S EA
iy AL B ID
(' eERDROLA "I' I. NSW _v:j m
= P oy o SiNUE A Boskalis
= DEME L0 e
e ] BiLFINGER
%2 ALSTOM WE
SMiT RS R =~
DIVING SeaTerra
o I oo S .
‘ ggﬁgy n e':.m{’\o Ballast Nedam @&Gardline
. Technip it B —/ Adwen EnBW
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Exemplary Vessels out of the GRS Database

“Which Vessel or Equipment or Service may we source you for
Taiwanese Offshore Wind Project”

Multicat Workboat

DP (I, 11, 1) Construction Vessel Eive Construction Vessel

Cable Layer CP (I, 11, I11) Support Vessel
i Please have a look to our exemplary

3D-vessel portfolio.

Crane Vessel Guard Vessel Helicopter

Who is GLOBAL RENEWABLES SHIPBROKERS

;  Matthias MroB
Managing Partner

Philippe Schonefeld

Management Team Managing Partner

GRS IN
‘ PERSON

Aberdeen Brokers

Offshore Broker

DSV, OSV, Cable Lay Vessel,

Heavy Lift, Turnkey Contracting

Henning Leverkus
Offshore Broker

Cargo Run, CTV, AHTS,

Offshore Broker
Sales & Purchase

Ralph Schnee
Offshore Broker

Jack-Up, Cable Laying

ik

Tim Bérner Simon Werner m Merlin Kichmeister
Hamburg Brokers Offshore Broker Offshore Broker ; Offshore Broker
Accommodation Vessel, Turnkey Contracting, Guard, Jack-Up, Construction
W, CTV Survey & Standby Vessel Vessel, Sales & Purchase
denalodhbs: NiglsVogt Alexander Gentsch

Offshore Broker

Sales & Purchase

Bruno Bartel
Offshore Broker
Guard, CTV, Workboat,

Tug, Workboat Canstruction Vessel Sales & Purchase
Caspar Blum Lorena Fernandsz David Fogg

Offshore Broker

DSV, 0SV, Waw, PsV
Accom. Vessel, Equipment

Frangois Richard

Offshore Broker

Offshore Broker
DP2 Vessel, SV, ROVSY,
osv

T

Offshore Broker

CTV, Guard, Survey, Tug,
Workboats

= Bernd Meyer P Sina Ingber l Claudia Franz - Maxi Saalbach

Sy —— -——

Back-Office Accounting & Marketing Documentation & Office Admin
Marketing & Database & Marketing
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HAMBURG

Stadthausbriicke 7 2, Rue Briquet Silvertrees Drive | Westhill

20355 Hamburg | Germany 75018 Paris | France AB32 BBH Aberdeen | Great Britain
T+49 40411 B0 680 T+ 33782 91 63 62 T+ 44 1224 458 640
F+49 40 411 60 68 99 F+48 40 411 60 68 99 F+49 40411 60 68 99

E info@grs-offshore.com E france@grs-offshore.com E info@grs-offshore.com

- THANK YOU VERY MUCH -

GRS HEADQUARTER GRS PARIS GRS OFFICE ABERDEEN

Contact Details of GLOBAL RENEWABLES SHIPBROKERS ll/ FENEWAELES

CONTACT

Sourcing the
right Turnkey
Contractor

Developing
the Lead-
Contractor

Arranging all
subordinated
contracts

Follow up, and
accompany
the client
throughout &
tharoughly

y

Turnkey Service Contracts

Transport monopiles > OWP Nobelwind

Dredging campaign > OWP Nordergriinde

Scour protection campaign > OWP Nordergriinde

Subsea IMR campaign (air dive & ROV) > Alpha Ventus & Riffgat
Remedial cable burial > OWP Northwind + Belwind
De-commissioning of gen sets > OWP Meerwind S/E

Turnkey contractor geological pre-investigation >

Guanyin & Taoyuan OWP Taiwan

Grouting support campaign > OWP Amrumbank West

Cable repair & UXO clearance > OWP Riffgat

Offshore supply runs (“Cargo Runs”) as shared runs and on a lumpsum
basis > Various OWP's

Extended Brokerage Chartering

Buoy maintenance framework-contracts > Nordsee One, Nordsee Ost, Riffgat
Selection of modular pontoons & full cable laying spread for cable laying job

in the “Konigssee”

Upgrade of vessel with offshore equipment (i.e. Crane, W2W-System,

TLQ's, Boatlanding) > Bard

Longterm charter of two ROV's on a jack up vessel for foundation installation
& grout inspection

Ultimate short notice arrangement of a sublet to recover a sunken boatlanding

Extended Brokerage S&P
Vessel sale including simultaneous brokerage of a Charter Party and a Shipman
Contract for crewing and technical management, both for several years.

B55H



fifgk7s ~ GRS SRR

y o

VESSEL
PORTFOLIO

YOU THINK OFFSHORE -

A vessel for construction works at sea? An installati-
on vessel for wind turbine generators

or a sale and purchase deal for offshore tonnage?
We make your enguiry to our challenge. As indepen-
dent shipbrokers we are able to focus always and
only onto our customers’ needs.

GRS is familiar with the world market and can rely on
longstanding contacts throughout the marine indust-
ry, thereby GRS offers a full service in brokerage for
offshore tonnage, either for wind, wave or tidal
renewable energy. Independent and comprehensive!

OUR SERVICES -

Chartering
The right vessel for any set of requirements

Sale & Purchase
Suceessoriented negotiations between Buyers
and Sellers

Maritime Services
Mare Eime for your core business

- Equipment

The right effshare equipment for any set of
requirements

Cargo Run
Decraase your offshore supply trip cgsts by up
to 30%:with the GRS-Cargo-Run.

ANY
VESSEL

F56 H

WE HAVE THE VESSELS -

Experience and know-how turn GRS into your charter
specialist for offshore tonnage and eguipment in the
field of renewable energy. Our independence is your
advantage! As Global Renewables Shipbrokers
neither owns vessels nor is associated with any ship
owners we are free to create an individual selution
for our customers.

Our Chartering services for you:

Guidance on current market conditions

Recommendation of alternative charter options,
such as trip. time and bare boat charter

Assisting and conducting contract negotiations
Preparing charter contracts and all related
contract documentation

Our Sale & Purchase Service:
Advice on vessel availability and market prices

Accempany and conducting contract
negotiations:

Coneluding all required contractual agreements
‘Suggesting alternative financial structures

Tendering of shipmanagement services

ANY
VESSEL




- GLOBAL ) GLDBAL

FIENEWAB
INDEX ‘//l SHIPBROKE

VESSELS PAGE BN
CRANE VESSEL 4 &
INSTALLATION VESSEL 5 gl
GUARD VESSEL 8
PLATFORM SUPPLY VESSEL [PSV] 2
CONSTRUCTION VESSEL a8
ANCHOR HANDLING TUG [AHT) 8
CABLE LAYING VESSEL 10
SURVEY VESSEL 11
FIELD SUPPORT VESSEL 12
DIVE SUPPORT VESSEL [DSV] 13
TUGBOAT 14
MULTICAT 15 CRANE VESSEL INSTALLATION VESSEL
SHOALBUSTER 16 Vessel for lifting/transporting heavy offshore structures Jackup crane vessel far installing wind turbines
CREW TRANSFER VESSEL [CTV] 17
ACCOMMODATION VESSEL 18 Heawvy lift crane vesselsare mainly used aswork ships to Installation vessels are specialised for installing founda-
ACCOMMODATION PLATFORM 18 transport and install offshore structures and come in tions and offshore wind turbines. Main features are a
MINICTV 20 various dimensions and crane capacities that far exceed heavy lift crane with a load handling capacity of 200 to
12,000 t, depending on each offshore project’s require- 1,500 tonnes and a jacking system that enables the
EQUIPMENT PORTFOLIO 21 ments. The vessels are often designed as multihulls to crane vessel to carry out tasks regardless of swells.
RIGID INFLATABLE BOAT [RIB] ) ensure a stable position in the water. Usually, their deck Installation vessels these days are around 130 m long
BARGE / PONTOON o5 has ample space and is very strong in order to carry and 40 m wide. Using its jacking system with legs, this
heavy, bulky parts and components. type of vessel can work in water depths of 45 m and
REMOTELY OPERATED VEHICLE [ROV] 24 Hhbra:
HELICOPTER 25 Request your Crane Vessel at
ACCOMMODATION MODULES /HELICOETER www.grs-offshore.com Request your Installation Vessel at
DECK/GANGWAY og whwnw.grs-offshore.com
TRANSFER SYSTEM/A-FRAME/INSTALLATION
EQUIPMENT 27 @ Hotspots @ Hotspots
CARDUSEL SYSTEM/CRANE/ 1 HELICOPTER DECK 1 HEAVY LIFT CRANE
MODRING / WINCHES 28 2 Drz 2 JACKING SYSTEM
3 CRANE 3 Dr2
CARGO RUN 29 4 SPACIOUS ACCOMMODATION 4 SPACIOLS ACCOMMODATION
5  LARGE DECK 5  HELICOPTER DECK
MARKET INTELLIGENCE a0 & BALLAST TANKS 6  LARGEDECK

WIND | WAVE | TIDAL ENERGY WIND | WAVE | TIDAL ENERGY WIND | WAVE | TIDAL ENERGY
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GUARD VESSEL

Vessel for securing offshore construction sites

Guard vessels secure the site during the construction
stage of an offshore wind farm, a substation platform or
a cable route. The vessel constantly monitors marine
traffic near the construction site visually and with radar
and AlS and guides external vessels how to safely get
past the site. Guard vessels’ essential features include
being able to stay offshore up to 20 days and longer and

great seaworthiness combined with high service speeds.

Request your Guard Vessel at
www.grs-offshore.com

@ Hotspots

1 POWYERFLIL ENGINE

2 FAST RESCLIE BOAT
a3 EXTENSINE BRIDGE BRAUIPMENT
4 VERY LONG SEA ENDURANCE

WIND | WAVE | TIDAL ENERGY

_ GLDBAL

PLATFORM SUPPLY VESSEL [PSV)

Vesselfortransporting construction materials and equipment

) GLOBAL

CONSTRUCTION VESSEL

Multifunctional construction vessel for offshore operations

PSVs typically transport construction materials and
equipment. In the offshore wind market PSVs are
frequently used to transport individual wind turbines
and foundation parts and are involved in supply and
waste disposal for offshore transformer stations. The
vessels have various tanks and powerful pumps for all
liquid goods as well as a large open cargo deck which
can be used to stow unwieldy cargoes and containers.

Requestyour PSY at
warw.grs-offshore.com

@ Hotspots

1 LARGE CARGD DECK

2 STORAGE TANK CAPACITIES UNDER DECK
3 B2,
4 FIRE FIGHTING EALIPMENT

WIND | WAVE | TIDAL ENERGY

Construction vessels are used for subsea construction
projects such as laying cables andinstalling foundations
or fidal power plants. These wvessels are usually
e%uipped with a DP system and a helicopter deck for
offshore crew changes. The AHC-crane onboard can be
used to load heavy components in deep water and
swells or maintain wind turbines and foundations. Also
diving and ROV tasks can be carried out with these
vessels.

Request your Construction Vessel at
www.grs-offshore.com

@ Hotspots

HELICOPTER DECK

PRz

AHC-CRANE

SPACIOUS ACCOMMODATION
RO HANGAR

LARGE DECK

STREAMLINED BOWY SHAPE
FOWVERFLIL ENGINE

[ BN T RO O Y

WIND | WAVE | TIDAL ENERGY

S8 H
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ANCHOR HANDLING TUG (AHT)
Tug for assisting and towing driling platforms

These all-purpose vessels are mainly used for towage,
anchoring and installation operations as well as supply
services and also as dive support vessels. AHTs are often
equipped with a dynamic positioning system that
enables them to maintain precise positions in offshore
locations over long periods and under a wide range of
weather conditions. Powerful winches serve to tow
drilling platforms and recover large drilling platform
anchors offshore.

Request your AHT at
www.grs-offshore.com

@ Hotspots

1 DF 2

2 SPACIOUS ACCOMMODATION
a3 DOFFSHORE CRANE

4 TOWVING GEAR

WIND | WAVE | TIDAL ENERGY

_ GLDBAL

CABLE LAYING VESSEL

Specialist vessel for laying sub-sea cables

Cable laying vessels are used for laying sub-sea cables
and are also able toretrievebroken or damaged sub-sea
cables and repair them on board. Sub-sea cables are
buried in the sea floor by the cable layer using a special
plough. A DP system enables the vessel to remain in a
precise position above the defined cable route. Today,
the largest cable layers can stow and lay up to 7,000
tonnes of cables on board, usually stowed spirally in a
cable carousel {horizontal rotating table).

Request your Cable Laying Vessel at
wharw.grs-offshore.com

@ Hotspots

CABLE CARDUSEL

LARGE DECK

AFRAME

DECK CRANE

DF 2

SFACIOUS ACONMMODATION

Mm-S

WIND | WAVE | TIDAL ENERGY

59 H

) GLOBAL

SURVEY VESSEL
Vessel for geological, visual, biological undenwater
investigation

Survey vessels are deployed prior and during the
construction of offshore wind farms for a wide variety of
hydrographic and geophysical soil investigations. These
vessels are equipped with e.g. firmly installed measu-
ring and sonar systems, multibeam, special mounts for
measuring devices, laboratory workstations, outdoor
workplaces, fishing gear, cranes, fast winches and in
some cases a DP system that guarantees safe working
close to offshore structures.

Request your Survey Vessel at
whww.grs-offshore.com

@ Hotspots

1 WIOLINTS FOR SURWVEY ECQILIPMENT

2 SPACIOUS ACCOMMODATION
a3 LABORATORY WORKSTATONS
4 A-FRAME

WIND | WAVE | TIDAL ENERGY
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FIELD SUPPORT VESSEL
Survey vessel for maintenance and operation of
offshore structures

These vessels offer multiple flexible services in the area
of underwater support, ROV operations, accommodati-
on facilities, stand by services, fast rescue craft services
and the usual supply functions. A field support vessel is
equipped with a very stable platform and with excellent
dynamic positioning capabilities. Avastrange of built-in
functions allows charterers to meet changing require-
ments without expensive modifications.

Request your Field Support Vessel at
www.grs-offshore.com

@ Hotspots

FAST RESCURE CRAFTS
SPACIOUS ACCOMRMODATION
DF 2

FIRE-FIGHTING EGLIPMENT
WANCH DECK

WID-SIZED CARGD DECK

MW

WIND | WAVE | TIDAL ENERGY

_ GLDBAL

DIVE SUPPORT VESSEL [D5V)

Vessel forinstalling and servicing offshore structures

0SVs are mainly used as installation and maintenance
ships for offshore structures and combine construction
and diving tasks. Equipped with dive systems, these
vessels can be deployed in both coastal waters and
deep sea areas and are able to remain in the exact
position due to multiple point anchoring or a DP system.
On many DSVs diving bell, diving lifts, ROVs and
hyperbaric chambers and cranes are permanent
fixtures.

Request your DSY at
wharw.grs-offshore.com

@ Hotspots

HYPERBARIC CHAMBERS

DR 2

AHC-CRANE

SPACIOUS ACCOMMODATICON
HELICOFTER DECK

RO HANGAR

Mm-S
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TUGBOAT

Vessels used for towage, transport and assistance

Tugs have a powerful propulsion system and are used in
the offshore market for towing and positioning
pontoons and installation vessels. Furthermore, tugs
are deployed for salvaging and dredging works. The
power of a tugboatvaries according to type. An essenti-
al measure is known as bollard pull, which is measured
in tonnes. The range spans from 20 tonnes to large
offshore units with bollard pull capacities of up to 250
tonnes.

Request your Tugboat at
www.grs-offshore.com

@ Hotspots

1 BOLLARD PLILL

2 WANCHES
a3 FOWVERFUIL PROPULSION SYSTEM
4 FIRE FIGHTING BRLIPMWENT

WIND | WAVE | TIDAL ENERGY
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MULTICAT
Multi-purpose workboat for offshore works,
transport, dredging

Multicats are all-purpose vessels and used for a variety
of tasks in the offshore sector. Key tasks are towing
offshore construction vessels and handling anchors and
navigable water buoys. The vessels are equipped with
powerful winches, one to two offshore cranes as well as
a spacious flat deck More and more Multicats are being
aquipped with DP in order to extend their flexible range
of operations. Due to their low draught Multicats are
able to operate in shallow-water.

Request your Multicat at
www.grs-offshore.com

@ Hotspots

1 WERY LOWY DRALIGHT

2 CRANES
a3 DF SYSTEM
4 WANCHES

WIND | WAVE | TIDAL ENERGY
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SHOALBUSTER
Multi-purpose workboat for offshore work,
transport and wet dredging

Shoalbusters are multi-purpose vessels, used for a
variety of tasks in the offshore sector. The vessels are
equipped with powerful winches, an offshore crane and
a wood-planked deck. A powerful propulsion system
enables the vessel to safely manoeuvre even in strong
ocean currents. Key tasks are towing offshore construc-
tion vessels, handling anchors and navigable water
buoys. Shoalbusters can operate in shallow-water due
to their low draught.

Request your Shoalbuster at
www.grs-offshore.com

@ Hotspots

BOLLARD PLILL
CRANE
VWNCHES
BOWY FENDERS

oW

WIND | WAVE | TIDAL ENERGY
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CREW TRANSFER VESSEL (CTV)
Wessel fortransporting personnel and
spare parts offshore / to wind parks.

CTVs are mainly used to trans[)ort offshore personnel
and smaller cargo units. A small to medium-sized deck
crang and a fuelling system for wind turbine aggregates
add to the versatility of this vessel type. The fender
system at the bow helps the vessels fo approach the
access ladder of a wind turbine or an accommodation
vessel and facilitates safe boarding. Depending on the
design, CT¥s achieve a speed of between 20 and 20
knots and can transport 12 to 24 passengers.

Requestyour CTV at
wwnw. grs-offshore.com

@ Hotspots

12 - 24 PASSENGERS

CARGO DECK

FENDER FOR SAVE BOARDING
CRAMNE

TRANSFER SYSTEM

HIGH TRANSFER SPEED

MW
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ACCOMMODATION VESSEL

Accommodation vessel for housing offshore workers at sea

Offshore accommodation vessels are used as hotel
ships in direct proximity to the construction site.
Separate landing platforms allow offshore workers to
board the CTVs and a helicopter deck is available for
crew change. The vessels frequently serve asa construc-
tion office at sea with various communication and
conference rooms. Many vessels also provide sufficient
storage for offshore spare parts and workshops for
various types of repair works.

Request your Accommodation Vessel at
www.grs-offshore.com

@ Hotspots

COMIFORTABLE ACCOMMODATION
BOAT LANDINGS

HELOCOPTER DECK

DFFICES AND CONFERENCE FOOMS
STORAGE AREA

WERY LONG SEA ENDURANCE

1
a2
a
a
5
B
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ACCOMMODATION PLATFORM
Offshore accommodation
platform for personnel and equipment

Accommodation platforms are used during installation
and commissioning of offshore substation platforms.
These type of acccommodation can help to provide
good working and living conditions for offshore person-
nel for months. Along with this, the platform is equipped
with catering areas, sanitary facilities, workshops,
storage areas, offices and space for leisure activities.
Almost all offshore accommodation platforms are
equipped with helicopter landing decks.

Request your Acco Platform at
www.grs-offshore.com

@ Hotspots

1 SPACIOUS ACCOMMDDATICNG

2 CRANES
3 HELICOPTER DECK
4 JACKING SYSTEM

WIND | WAVE | TIDAL ENERGY
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MINI CTV

Small crew transfer vessels

Mini-CTVs are used for the rapid transport of offshore
personnel and smaller spare parts or tools. These boats
can transport up to 12 passengers and achieve a speed
of between 20 and 40 knots. The fender system at the
bow enables the passengers to embark safely. The
vessels can be loaded on board a field support vessel
offshore and launched into the water by crane or launch
system. The superstructures provide good protection
for passengers in awide range of weather conditions.

Request your Mini-CTV at
www.grs-offshore.com

@ Hotspots

1 FENDER FOR SAFE BOARDING

2 POWVERFUIL PROPULSION SYSTEM
a3 12 PASSENGERS

4 SUITABLE FOR AVARIETY OF TASKS

WIND | WAVE | TIDAL ENERGY
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EQUIPMENT
PORTFOLIO

WE HAVE THE EQUIPMENT -

Which type of offshore equipment may we source for
you?

GRS is your independent offshon

for chartering and sale & purcha:

ANY
EQUIPMENT

_ GLDBAL

RIGID INFLATABLE BOAT (RIB)

Boat for personnel transport

RIBs are mainly used for the rapid and flexible transport
of offshore personnel and for rescuing castaways. These
boats can transport up to 10 people and achieve speeds
of between 20 and 50 knots. A fender system can be
installed on the bow to enable the boat to approach the
access ladder of a wind turbine or accommodation
vessel. The buoyancy of air tubes makes this type of
vessel extremely seaworthy and allows it to be safely
manoeuvred even in choppy seas.

Requestyour RIBat
wharw.grs-offshore.com

@ Hotspots
1 POVYERFUL PROPULSION SYSTEM
2 SUTABLE FOR AVARIETY OF APPLIGATION TASKS
3 JOCKEY SEATS
4 ShWALL CARGD DECK

E63H
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BARGE/PONTOON

Pontoon for transporting large / heavy elements

Barges, flat top barges and pontoons for heavy loads are
used for shipping and interim storage of wind turbines,
rotor blades, monopiles, jacket foundations and all
other large and heavy elements in the offshore sector. In
addition to standard flat top barges, the market offers
different special barges for heavy load, floating loads
and barges for launching steel constructions or jacket
foundations.

Request your Barge at
www.grs-offshore.com

@ Hotspots
1 BaLLASTABLE
2 FLEXIBLE LOCKS & LASHINGS
2 REINFORCED DECK
4 MWILILTIF LINTIONAL
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REMOTELY OPERATED VEHICLE (RQV)

Dive robot for underwater operations

ROVs are used for a variety of underwater tasks and
inspections on offshore structures in water depths of a
few meters up to thousands of meters. Theses robots
are launched from a vessel or a platform and are
remotely controlled with an umbilical cable. Smaller
ROVs are equipped with cameras for visual inspections
and bigger ROVs also have flexible tools. Typically, a
ROV is operated and maintained on board by a team of
up o six members.

Request your ROV at
www.grs-offshore.com

@ Hotspots

1 POWVERFLUIL THRUSTERS

2 MWANPLLATORS
a3 CAMERAS,SONAR
4 LMBILICAL CABLE

WIND | WAVE | TIDAL ENERGY

HELICOPTER

Helicopter for offshore personnel and equipment transfer

Specially equipped helicopters transfer personnel and
equipment to offshore wind farms. Above all, helicop-
ters are the fastest and safest means of transport for
rescue operations. A service speed of 250 to 200 kmy/h
and an operating range of 800 km result in particular
benefits in respect of time. Moreover, a helicopter is still
able and allowed to fly at wind speeds where accessing
the turbine from the service vessel is no longer possible.

Request your Helicopter at
wharw. grs-offshore.com

@ Hotspots

1 G - 24 PASSENGERS

2 LENGTHOF 10- 19 METHES

3 FOTOR DIAWIETER 10- 17 METRES
4 HIGH TRANSFER SPEED

WIND | WAVE | TIDAL ENERGY
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ACCOMMODATION MODULES
Forcreating more living space onvessels:
maobile, flexible to use and stackahble.

HELICOPTER DECK
For creating more transfer flexibility onvessels, jack ups or
substations: new or second hand helicopter decks forsale orrent.

GANGWAY

Fixed or telescopic gangways between 10 and 40 meters
long and available in different configurations.

WIND | WAVE | TIDAL ENERGY
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CARGO RUN

TANGIBLE ADVANTAGES -
TRANSFER SYSTEM CAROUSEL SYSTEM
On high seas, these systems will safely transfer both staff and Cable carousel for transportation or storage,

cargo from a ship to a fixed platform. available in different sizes for sale and rent. _ : -
Decrease your offshore charter costs by up to 30%:
wich the GRS-Cargo-Bun.
* INDIVIDUAL CARGD RUN
« TEAM CARGO RUN
+ JUMP ON CARGO RUN
*+ GRS CARGO RUN SERVICES

A-FRAME CRANE
New or secand hand A-frames with lifing capacities upto 350 tons MNew build or second hand offshore cranes are availableinwvarious
and a working radius tailor made to suit any vessel design. sizes and can be modified for specific customer requirements.

INSTALLATION EQUIPMENT MOORING SYSTEM
Allkind of cable installation equipment: for loading, Mooring systems for mooring lines, anchors and connectors,
unloading or laying of subsea cables. used for station keeping of a ship or floating platfarm.

WIND | WAVE | TIDAL ENERGY WIND | WAVE | TIDAL ENERGY
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MARKET
INTELLIGENCE

MARKET INTELLIGENCE -

+ UP-TO-DATE DATA REPORTS
+ CUSTOMISED STUDIES
+ DETAILED MARKET ANALYSES

Send us your individual request and we will provide
you with your tailor-made stucy or report.

y

3D-VESSEL
PORTFOLIO

VISIT OUR WEBSITE

Find and explore all vessel types in our 30-Vessel
Portfalia

GET IN TOUCH WITH US -

GRS GLOBAL RENEWABLES
SHIPBROKERS GmbH

T+4940411 60680
F+49 40411 6068 99

info@grs-offshore.com
www.grs-offshore.com

WIND | WAVE | TIDAL ENERGY
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