HEER S (HEHER - 5%)

\;E

j;m

\IE_UE.

AR -
PE BT -
iGN
tH BRI -
et HI

R EESE 2018 L YE

o LR

PR =GRk

3B

10749 A 22 HE 30 H
107 4£ 12 H



T3

BEATHIEN B G TR A M B A SR AR5 ~ 2 2018 SE{EEIE LR
JR\FEJEE - DARFF G B R E e A S (U - R AR I e 2 e S >
EERE I EEREGS > LU BB E AR BRI EU - (F A m i S it
L% -

AR R e R\ B SR R Y S e B R L D AR R R P T - B S
(SGRE) » 2 HAL e re Aol = BR iR 7 Z M RE AH 2R i » st fidt e Fre PRS0 B A By - IEE
Ah > FEEr SteelWind BiG/K N EERERUE KR - Z A ENREEHHETEAZE
Ay R B RIRR 5B 5 9 B /K~ i A FEpe & - 2 (ERE R (WPD)
Al R BV = U5 B B 380 > 7RG WPD ih DA A2 U e B 0 - gefiee
HORARPY S B S8 e 4 (L B s B AR B > DU SO Al B TR S Bk iin Bhny
FIH - WAA B DA SR E I & -

BT — R R 2 BE BN R NARE G BB R A i 558
R WEWER I E R - fRIEE RirHUmtst atdd > JrrliRigE
BRI S N EEBNRE - Bl B S E R AR R Z il B = E T4
FHT(MVOW)HEH 10MW 1521 - LM o3 S ERhRGEOR & Z ik | A7 - GE ||
R H Haliade 12MW St » AN > AK[EITT Z S EaAoe » SRS »
(B¥HE 5 USRI G S HIEGSE TR L S EIa R0 I HAIG R
R — e EHER - Rea B IR A S e (LAY S8/ -

S5 > T8 H AT REONEEMEE S B = AAVEIR > Il R R EEHE
2030 RPN EIR G H AR - RACEEIRE T 5N 2SR BUR T 2R % 8
FREHY COUP A H| Ryt R E & 10 =] - fR{L BN R s - HEBEFEA
HEHSE# gogoro- B EE T H il & (FHR 0 DU BN T 51y S e B TR B ol >

— S AR AE S VE AL P A -



1]

H E

T oottt ettt 1
T BB et 2
DMEBEELZEEER oottt 28

LG et 30



B H &

1 TMW H4H E TREAPIEF SPMT BRI oo 5
2 . T sEe&F Dr. Carsten-Sunnke Berendsen ZEfTEREH . .coovoveeeenen, 6
3 FEE B PEF T EGEEE ST TR AR e, 6
4 : Dirk Leibfried M43 EE SE BT B EE S EFEAE oo 8
5: LP 9.3 BEBEIMEERIEEET o oee e 8
6 : 2018 FELEEEEEIEE coovovee e 9
7 0 ZEHETFEE WAB GBS oo, 10
8 ZEHEFFEEIREEIAL oo 11
9! LM RS MR 107 ARFRZAAR v, 12
10 : RENK BH S B B AGRamm A 2R R T 12
11 : Enercon JE| 3¢ EE B RR BN E 7 BR G FR B AE o 13
12 @ BRI EIZN 2018 JELREERRE oo, 13
13 : BRE & E2700 WPD Z2FEEEDNL (o, 20
14 : WPD 2 EREIGEGIE TN v 20
15 1 WPD KA M B it 21
16 : SHITE DI HUDO T 148N E] ottt s e 24
17 © 2551% > 1Y SteelWind IG5 oo, 25
18 : HEHEF(E—)Robert Howe ZZEIER ...ocoiviececeeeeeeee, 27
19 © FHEEAFME BT IR AEETEEE e, 28



[l

HEY

BEAT FH <88 PO AR B D > R B A e LB A S S A R B
FREVER A SEIE W2 2018 FFIEENE RIS R )3 e - IR Bk
ERoH B - 55 BITRIF S EEEEh R (R H COUP » FEA
A% g o | EE B A L 2R TN

EE 2 IRE 3 BT SR WA TR E ) R - 22E
FEESE » DU (2 IR LRSS B EE A SE 25 A A B R e LAt L
TR BRI — BRI S E 2 M - L AREHEFF iR 3 EE
RS > EETEPT TSR (SGRE) ~ ZE{EREJR(WPD) ~ SteelWind ~ A&
PRSBSOS B SHEH R S BRI 2SI AR e S
TESE 2 (R T A0 5 IS8 T 2018 IR AR EIPR R AE R | » W E S
WIS M o SATRIENIMRFE & F g i 52 [ (BOSCH) 4> & Rl ER B4
LRI COUP AH] » BRfRZ /N EI S B BASRNS - Wil — 0 iR
COUP ik [ES% 2 gogoro Z & EHN »

BRSEHE N TR B B R BB e e
— GRS (E R S - Wi BhE S R EIRE T -

e

H# i3 & gl

9/22 | 20:00-06:40(+1) | ATEEAR EZE-EH - BHITR I

9/23 +H A SRS E el TR - R

> Siemens-Gamesa TJiZ&sH
® 23 Siemens-Gamesa fx o iHEHfE

09:30-11:30 JE R AH SR -

L ﬁ?ﬁfpifﬁ‘%*?fﬁﬂéﬁm% TE
BB

9/24 > EHTESEHEEFERR

® B v BT R B R
?%%ﬁgﬁm AR o W i

13:30-15:30 ThBN B ~ B RE 2 s B
il o

o HiRIBETHE AN ijﬂjﬁil
S A A AH R




—
— N
—

HiH BERS & B
> 2018 EEFEEERE

925 | 09:00-17:00 ® Sl 2018 fFHET R LRA AR - B
(Tue) o eIt Ce e = S o
B {Ei -
> FEg COUPAH]
9/26 09:00-16:00 ® FE&r COUP frbkaasl » MEfiREEE)
M AR R
>  WPD A H]

® i WPD A\ =] iR Hgk 5 JE 5
FRESELEGEETS - F REINES
FABLRIG RS o E 2 2% -

> Steelwind B TKSES

® FEe&r Steelwind /K T E:RE T > B8

13:00-15:00 RS 2 BERG /KT R a At ~
HUGBL T EEH o
® CamElEESEEAIEIN -
> AERMEEBSEHHEEER

®  EURTRME AT R B AR AL
SRR ] W L BB 2P ~ 3%

15:45-17:45 R 2 BRI

o RIS B TEE L
A B IREEEE A E
SEAHRR RS -

9/28 10:00-16:00 | TE[EH- Pl T
9/29 13:10-10:45 | AT Fel dbHIr R - E A

9/30 (+1) N HA-EE
TiEa =

(—) FEEVEFTFISEE(SGRE)EEHTHE TR

1. BFfE:107 429 H 24 H > 09:30-12:00

2. Hi®E: An der Baumronne, 27478 Cuxhaven

3. A A
® 5 I T 44K 3 (Plant Manager):Dr. Carsten-Sunnke Berendsen

09:00-11:00

9/27

© = 8 00 O E 2 (L 44 48 HH (Taiwan Industrialization Offshore
Operations :Kund Bergholt
® IS B HI4E (VP Sales Offshore Wind): Jan Vollrath

2



4. FRE R
(1) TR

2017 4 4 H Siemens [Fx58 R AT E % KR Gamesa &
> EOHEAVHT AT IR HELETECE 8456W » &
BR & T8 25,000 A » F2 2804 110 ([BEIOT - H R E
TGRS —44 2 27 (Tih 6 1) -

2016 4 6 H SGRE & 2 B T ve AR A Bl A 1%
AHEEME - Y 2017 A5 L 5 TRgASHE 55,000 ST AR > E
i EE D7 SEEHNE 2248 (SWT-6.0-154 ~ SWT-7.0-154) > F$ha¢
B - dmaE  PRABLL SR AR - RARKFAT4HEE 8MW DL A%
T -

PRI ST T AR RE SR R - AT FHZEfE /24 » 0 b b B (RS B E
A B 7E = 4H (b g (Self-Propelled Modular Transporter ,
SPMT) » mTfNZRE (et E i EAZERTE > AL 28 o e R B
2wUE - Handar iR E KAy T3 - Al SR iE T
i -

(2) EHRZSH:

7Y PSR SRR S TR H AT E A — TP KRR - BaE

Pl DU AR ACEE - fgsR e R = KA ESR (K7 IR fE R
(Back-End) - 81 (Generator) L K i@ pi(Hub) -

R ImAE R T2 Ry BT - RE TR R s A A R S ~ P

T RS LA R G T - SRR ANE R B E T - &al
ZHaSe A E S A BB bR B H B R
Hub ZE 4R RIE TR SR K S8k R AT - F—RESHKIE A FEHY
BUFREESE > MG ERME 40 W] 500 WMEAYRH » £&8HE = KREGIK
Fraffets - sEE B AR AR Im i fT & U ~ SFEEME - BmaVEAGAHEE

PR Z AR - e s B S S A R At
P& B ] A F B A& 201 4H 1B S A = (Self-Propelled Modular
Transporter, SPMT) » JEi#fig H f7# 5 % Cuxhaven [y LP 9.3 SEHEDE
EREEE BRI AR E R e LP8 TEEH - F i - E

3



ﬂﬁ%%é(\lack-up vessel) -

_\‘A—L
- BY A aFR

1)

)

(3)

(4) H

()

(6)

PEFTFRACAKBUELH S8 AR B Ry a2

(148 - T B PE TSR AT o Fe i R - PE P TR El P et
RACK B AR HET TR ST 7T - (EARRBE RS 5 [m B E T i
EIREE -

PEFT A T H Airas g Y 2 SRS Ry (] 2

(B8 AA = Ry AR TG H Airss ey ok - R R B s BB A
Z RSB PEFT R & SR M AT B R 5 [ SR AT -
EEAh > B TREIBCH - R E AR e T - QIR
G A EFITHIRCR -

75 P72 A e 0 5T 2 RON 28 12 L T 1% 1% fiE (Nacelle) B 5% 75 1%
(Generator) DA G 2 & TV ZET T? =Bk SCADA BfZer L EHE?
[B118 : A AR S RS O S R ~ U - SRR - &
EE - RAI RS - B eSS SR AR S BRAE L P A R B
O o BRI RERHY BRI o] DAGA T ELHER R S AR -
AT Al e R TR > TR AR SRR B B T — A
JE A% -

JE5 B B R (SCADA) E Pa T 12 MU BR3P T > Br 34 e AT
R = i A RS ] > SGRE ZE4N ] 7 R B S i = F?
[EI18 - B Y ECHI S5 (Sensor) & 2 £ JFUUA E N (raw data) » T34 X 2 5
B EA% > RS B R RIE R - M o —FRACE B
SreiEig o MOTWE O ITEE S PR » (HFGE R E Il
T o BEFEEERNRAEENE - A RE 9 AR
ELE PR - P AIREBECTKEE -

T AR T B A 2 DB A? —RETIEARGE S
DEEMA?

(118 FHE ARG 95%HYZ AL - H—EIIREH
3,500 FHEEAFEIFALH -

PP it (Casting) (R FERGACIR?  H o B e i A i 1 AR A R e A2

4



[ - FATETEED - BOMME - APEIEHERERs ~ PRI RS -
T B R A B A A > S L S E PR IR
1l

6. FFELE

=5
1. =

PaFI T LR A SRR E RN E— s T AR EE
AURERYRER - Al pan iR A [El R 55 2 IR S B R Bl © AR
A AT R PRl snZE AR » A Hh— A RS - TR RE G &
BERLHG ECR - PR m R S5 AR BN R AR AR AH A2 2 A
BEAh > B s AR B R R M AR & ~ T e Y T A ZE ] - DARG AT
Bl R e 5 (PP TR BRI R > 2RI A& IRAYER = ARy
H AT LR R RERE S TR TTHIRASEIA R » AR T 7R & e
BE > N R B HSIR Ry B R
ARACER

& 1 7MW T&Zﬂﬁﬂﬁﬁkﬁﬁﬁﬁ SPMT Z& iRl



2 © T Jig4as&3H Dr. Carsten-Sunnke Berendsen #E{ 75 B

3 1 PR AR PEF TSR T TR S R
(Z) FEEHTEBAE
1. B§fH:107 429 H 24 H » 14:00-15:30
2. %L Am Schleusenpriel 2 - 27472 Cuxhaven
3. HERFAA!
® JE se TS 1 (F: Dirk Leibfried

6



4. NERMZE
(1) FE e T iE e AR FL A E] (Niedersachsen Ports GmbH & Co.
KGO RFEEH - ZAH R NERAH BN BRI AH » AFEH
2 FREE RN B EEL - H gt E B R s R AR AL EE T -
(2) FEEFEHTAR TR N s AR NI EESCHTERARY ST - L 50
A (Elbe) e AJLRHY B » AR PRI EOfE - 2002 )L
JFFRERASE Cuxhaven i Ry d0EHER B EE RS - A > R STHmEFS
INEELE 4 FFERYIRFE(2003 £ ~2006 )5 EEET o BERETT
SERET - (EeE 1 FHFHE RIS -
(3) FEEre iR A BRI EH LP 8 3%y SGRE A& » B (-6HEH
LP 9.1~LP 9.5 Al & P8FT BN B EE BUE A At - Hoop LP 9.3 1%
BH L5% i R e at - AR B A& 20 4H AL 2 fi 51 (Self-Propelled
Modular Transporter , SPMT) ~ #EEEf% ~ [El %L AE R 2 AS |
TIVEEE A - [ pe TS EE 22 (2 SR & e 5 S R4k i s HLEE
R - FLEJHAH 2S5 a8 m] B 3 e s e e
5. FfimatE:
(1) [ErCHTERS [FEFTEE - BaAREHRERR?
[ ST AR e a7 R T A s e - {2
JEE e T AR S AR B DU SR R oK K LR 38 G & N R A R SR
B BAEEEAREIRGEAVHETE - S R 2 A EE =
PURASE A By B BE R 5 T - DA LP9.3 BEEEZKER » RIS ET A BN
SPMT ZEd#k G » BEVaRaT % — XA DUEH = A TEEE > H
PR TS A o
(2) Fyfer 9.3 BEEEAVIERIAIE & 1.5 &
[E{E : 9.3 WEEHAVEE AR L AMERIAE R 2 & BEGEE (S
» 1.5 & Rl S VR T -
6. FgLE
TERAIEGAFRDIREES A E - BRI E B
fn B - ZAT H A 4 e i BB (S Lo 2k B R BION R ) 2 B A S H

B DURCAT L S Sk e A R K R M RIS AT L7l 52 U G S i - fR
7



Y EE SRS TR DL R R R I A S S R R SR A A L (s P 28 S R Y
B - 2B EAHEIRY SRR BRI A R B E] - TR A
BUF R IR S e R oREA DL LI > 2 S SR i B S AR 1 L P R Y
WEERG IR - AR ISR ERE Z(E 0

7. B

4 : Dirk Leibfried 7418 ve i\ e A 5 fe fiE AL

5: LP 9.3 mEIEftER S

8



(=) 28 2018 ZERIZHER
1. Hf:107 429 F 25 H » 09:00-17:00

2. HiEE: Messeplatz 1, 20357 Hamburg

3. BYE

Site Map / Gel&ndeplan

Hamburg, 25 - 28

L P

EEERE I ERE 2002 £ R 0 2012 F IR
Husum JE\EE fEe 5 Ry S BRI IS s R HY RTS8 BE R - JE En B et e 5
SRS I e - 2018 FEEEALAH 40 (HES - 1,482 %
EESE AZKEER 100 [FHE% - 38 5 T ARNS] -

EEIA 9 RiEE - SEFEHEREE - AN REEBEE
FEE > AFIRBEERI EREAME - BEA LU ZEH RS (e N LR
EEFFEHES - TIE 6 HAREEZSE - Hop R KR Senvion
A4 fE L2 F R > LM RO B B Orbe R - B EIHR
WAL B6 B J4HMFIE » MHI-Vestas AIIfi7 it B4 BiFESEE -

($)

September 2018

XN Finance & Insurance

EEXH Health & Safety
DX Notional Pavilions
Danish Pavilion
Offshore & Loglstics
National Pavilions
oEO® Offshore

Offshore

------

Soutn Ervonce
Enpong 0a

4. EHBESER:
BRI AT ZHER (RS EE) - H— B EpEaiF (Melchers)Z:
PEFES WAB B\ ) S8 85 SE Ty o 13 S5 A I B AR AL A 1 2 (Bremen)

M wingenergy Homburg 2018
I Windéuwope Conference 2018

6 : 2018 - E LR E AL E I [E

9

HIM Orive Technologles &
Mechanical Components

T Electrical Components
Smart Energy & Moterials

National Pavillons



ZHERIRE s - WAB RIS (8 Bl PG I0 0 e e 2 ) 5% B A S 77
» WAB ‘B RIS LHEAEFEIED) - /140 WAB Z4HRE - BT
SRR TN -

Wind Indusery Network!

7 ZEEFG WAB G52
PR T FEE WAB > EEE EIR LA A H BB S R R B A ]
BRI Z2ES T EERE - NIETREHZELE Anja Holinsky it 24k
P2 > bR IR BRI R A R A R AR R D - WA 2020 £F
I - EEER R A E R EER A SRR - S A DIEREE T
BEREEREAIRS R EREZHVEREKER > I e iie -

10



8 1 SjEFFE R HAL

5 BEE

EERE I3 AR CERE > BUNBUF YR58 A ffh
IR—FEEE > RIEESEE S H A S H B A 7 AP R oK H 223 i
DLBE R TH 2GR > MHI-Vestas FYEEEr_E385% 10MW BESTRAHE - THET
2021 i [ IEA R > GE RS R Haliade 12X P&
LM TR RO AENBIR AR SRR - ISR R E RS BAERR
o HEE - MR e F F K - HAT LM JNc& B =] GE
Haliade 12MW FE&HBESE > Bl 2 BRiRRHY 107 A REER -

JB\ 3% B DRI EE | A7) B S8 R A Y = 1 A B Y RE TS
{ERA(LCOR)AYIR(E. » 2RI 2 20 RAVIETTHM] - BT AR AL
HEPAEE AR R o RN SR B T3 IR (IO T) HY e FH B2 A Sl
FERE IR MATEE - g DR e B B e iG i BRI RE T - AT
Ry i PR B AT SR\ D AAE AR (AR - e il e B\ AR P 2 i K 2
s o

BESIMNIRF 5% B B P S5 B 0 5 5 P US| 4 i N B DA R
THEGAEE TE) - A0 ERAS AR RENK K LB R B E 5T

f
Al A 4 e N BRVBEH] . RACN BRI T 5 - BN (e i
11

i
i



W5 N B m a7 B A R 438 - DURER & FREH R -

RENK. EMPOWERING FORCES. {K;E

& 10 : RENK BH S A R bntinia B2 e B E R
bR T EJIHEAHRASE RSN - HIREFRRERAEZ AL 2027 3R
HRERC R BION B R BRI 2RONR » PRI R\ 4% BE 1Y 26 T M R BB RE TR R R AR
JEfE SRR R Z — © 41 Enercon [ R H | B B R B B 7e BB UL &S
HIRRER T2 » RIHEEC 2030 FEBOMER 201205 1AM s A ECR B AR

12



& 11 : Enercon [\ 745 85 Bl 8 B o 7o B IR T A8

SEERHEHEAERATSE - FRGFREHEFELES
TR 2 e LB S AR V) A BRI K L e B 5 BURTESLRIE
TR EIRE T55 » & Bl PR e 2 BB i e BB R B S AR e

bgREE

[E 12 © PR/ H) S0 2018 JE R E B

13



(VU) #F& COUP AH]
1. BFE107 49 H 26 H
2. HPBE: FriedrichstraRe 148, 10117 Berlin, {E=E]

3. FERIAE:
Julia Grothe, PR-& Communications, COUP.

4. N

(1) COUP 2 —ta il A RN EN 7=, TRt BRS8N T 2T,
2R, RIS E §22R, {EH Gogoro fr4: ZEHIEEE)
e eScooters, FRLPERMEHAYATHE TH -

(2) COUP (15442
2016 SFE AR Robert Bosch A ST ERIL © ¢ 200 &
eScooters ( Gogoro 1)EFHVI AT » £ EAEAIPRAY R E K & &

° 2017 £EHH 200 &% % 1000 & - E3ES5 [# Gogoro 2 L B

 [FIFEFREEER SR - 5 1M 600 5 eScooters - 2018 fEi‘EWFEﬁﬁé
5 [L Gogoro 2 tfd > [FEERNWHEEEREZE 76 ‘A
eScooters ¢ 600 &4 2 1700 & Gogoro 2 f4f# - I_JETF;'ﬁ?E %ﬁ%ﬁl’j
JEEE > 5] 850 & Gogoro 2 féfdE -

5. nj‘nFFH E_

H il COUP fE &3k 15

(1) FEbRELM
{#F 800 & Gogoro 1, 200 & Gogoro 2, pE¥EHEEmEZE 92 ‘A
H, faPRAES S-Bahn pElEl, Bl Tegel #3545 & U5 HIEUE 2
2018.09 ,Scooter = E A 5/ E 2 11 & eScooters, COUP {#H]
A ARG T A T2 R A E B EGE I MEA R -

(2)EEZRE I -
{5 600 & Gogoro 1, 1100 & Gogoro 2, EzEHEEEmEfEZE 20 2
JNE, Scooter A 5/ H I 24 & eScooters, COUP {f
BWRAGELZEEESFE - AR EREEIE T A EE -

(3)EEEHIMN -
{#iFH 850 & Gogoro 2, PEEEHEREEHIfERE 78 £ /N E, Scooter B
V7N HE 15 & eScooters,  COUP {ii =& 1] DAFE ST (AT
e R FACREREESME AR -

6. FFELfE

COUP fyZE{EfH :

(DFATK: HHEZE/D 21 5%, £ COUP [HE a1, W/HEEH
AL EERVRERR, 2)% A ID, )ERFK -

14



(2) Scoote: Fx A&/ NF 45 /NVH, #i[E 100 ANH, HAREERETEA
{1, eScooter EAAERE LR, RATETTHEE -

(3) APP: SH]EEfE(HA, BISaEatE, MEERSES, FrEmsE
AR -

(4) HEEIERT © F#e-21~35 3%, MERI-70%5M: » 30% 20, AREE-FE,
S-S NS (S-Bahn p5lE) |, BEfEEk- K&, Rnl-Hdlr - &
(T BB

(5)COUP fy{E#h
i APP ST EH, fEMSEEE > DUEMk A1 > A 30 438 3 BT -
1St i LEOT -

7. ARECER

13 : B COUP AEIANA G

15



i
?.?.me.

E’\j Gogo

PiE|

Ar

B PR

& 15 :

16



(H) FEEEFEIR(WPD)
1. BFfH:107 429 H 27 H » 09:00-11:00

2. %L Stephanitorsbollwerk 3 D-28217 Bremen
3. ERFFAA!
® EfHEREJA  BUH G {5 (Achim Berge Olsen)# 5 « EE5THEHEERA
JE (Eva Marzeion) ~ AU E B ZZZLH# « Stefan Marschner(Deutsche
Windtechnik &7 & & 444 H)
® RHMGIASEEF ~ 25 TEEIEI T Christian Gutschmidt
®  NHMBIEESR - oM@ BT E(Matthias Hempen)
4. WEHHE

(1) FEEEfEpe i (WPD) B HE HEUH &5 R - SRR H Al
A e BT ey - Hrp e & S R RS R B B A R

(2) WPD BRI 1996 4 HEENAL TR A 2t 42 BK B T.4Y 1,800 fir -
SRR & = KRB - R EISRE 9% 3 B S #E (WPD AG)
JE\ 7t A iP5 (Deutsche Windtechnik AG) ~ L1 155 S B3l B 2
(WPD windmanager GmbH & Co. KG) - WPD £ 4 728 2,080 &
JIt%4H - B 4,100MW SSHES BT - 1t 15 (ERZGESA A= » Il
£ 18 {ERZ ARt =R 2 E 5T - R ESRETE - &
5 WA A IF = i Ay B =2 JE 35 Butendiek (228MW) ~ Nordergriinde
(111MW) > S5 g2 Rl Kaikas(581IMW) HITE HUS B 84 5T A ~
Gennaker &2 (640MW)HI| TEAE B AP ES -

(3) ZETER ZEHUS s Ae BRE U 5 - 48 m] B3 8 fy 1,058MW »
H AT CRE IS THE B S 640MW o H = U5 B 4 S ERET ST
EENFIRERN S FREZEEFTHETIREELI(PPA) » DL
MR ERITREE T -

(4) R HHUESES IR - KNI S E TR AR TR L
SEERULEEH GE 4l - BB E et 3w an B - /B8
THIERZEHE G SIF -

(5) FEey Eih i A2 U A A 4 - F HA & 1~/ =] Deutsche Windtechnik

17



BEEHE A4 Stefan Marschner #1707 H » 3%\ 5 HETEAEK
PET 2 R R A AR % - S L AR S s i I S B RAH
I B Bif% ~ BB - DU RS E T o 52 A H]
ANEAA B EHH > a7 - IIRET2% - MARR
MHEBAERFE AR S P ~ SRS - GWO FlISRATREEATE K - 4
fERas/Il%RJ5TE - Deutsche Windtechnik  [m] ) /748 B e ER I B 1A
TERBEHIGRER - FBEEEFREE -

(6) FiIHEE - SFESE WPD £ERESSEAE L - 03T

@)

JESZ A BRI (T 5~ AR WPD JRE{E 2 S A EIAR AR
Bzl o AT [EIRF AR R AR - A o0 B — i
AR S R -

N
(1) PEP9T-= Vestas €111 A Deutsche Windtechnik A2 [ 3 5] & H a5 »

{H Know how 2@ ATEFTT-E¢ Vestas 115 2 & SJHEAYELE S 7S
FIFEEAFAR?
[B18 : HATAAFHEE N B Z BTSRRI A nrEr T+ 1L0F
L EA—EARAR BRI - WA A FETLE R B C R4S
s o —RRRER o I RS IR JI1% - ERIEE PR KR
(A EIRYEE LIRS - MR R RMTERIRIE E PR A E Y
ARHE JT 25« ZRM AR ERAMIFIPE T+ 202 Vestas &1 EEFE{H
IVEM O & RHIE A
EHE R RAEE N BRI 53140 (EIRAE S HEA 2 B A
ILANEGR L IREE R BE S5 F 28 5 4 b LAk S T B
g 2
[B{E : SER.EER B CrVIISRERE - HAes4s THERIISE > EHE
BROTRRE bt E B MEE SRV - N SFIISREE B E R —
F— PR BEHE SR O AR PRSI RO ER E - B IR
K ESRA » 55 TP ERAYERE H AR A SR R IR R A a2 8 ~ B
JE RS > B RIFE EEN - BEERfTAR TABHE

LIS AR -
18



(3) Deutsche Windtechnik k3 122 8 2 (S AR IS @ 4 A\ JI#RE 2
[5]18 : Deutsche Windtechnik ELAZATAZ E4E A & » IR E7 EH(2019)
F 3 AFAtaSHEEL A\ BHETTEREE 4R (Training-on-the-job) DLk
S AR AR - THEHE 2020 4F 3 HBHaAEAIE AGEAER - 1)
HIfE 2B A FI A R4 2/3 R8N TT ~ 13 B=ZiE N T7 5 %]
72021 HF U3 BAEEINTT ~ 213 Fe=EANTT 1 2022 FELITRRILL
ZENIRTE -

(4) K TMERAVARAR KRG R 25 A2
(B8 KN EBEE R HZE B RUE - EPUFERH—ZR - JBPREBLE
SE IR IR Ry 4-5 AT —

(5) WIREAFEEEIEAEER - HATFREBUF IR B)?
B8 © HAT WPD HEE4E/N =¥ 2 EAH RV ER R B A DL & (L
PSR o BUN A2 AL HRRRY R BE A 2 5 - DURCE e =
JEVER A AR A B o W L ] PR AE A B YRR LA R

(6) H AT WPD EE#% 00 A B 4H B L 4R il Ry o2
[OI{8 : EATEGEFLARR] 7 A > BR=IE SR DL B O N E AR
T3 ERAHAVELEARDL -

6. FELf+

ZEfERE IR R E R AVEE R B 6E S CAEHUSEM A Bk
[ERER R L 1,058MW HYBESERER] - IR (107)5 11 A 15
H RTAER SRR T T FETE F - MRS E NS EER S RS
SRR > SRS ERIAR] e p L = EHVIR B G AU R Rl E
MR A Y B

ARFEG FEEFNEEER D EgE - BBRETFAF
Deutsche Windtechnik FYzEH - BRAEFE] H AT AT DURAE (L e R T
EAHCT - H 5y Deutsche Windtechnik /2 FEF A S B MHBHSHIS SR
B Z P AR S = A REBURT SR BRI AL S - RSN - FREREE S
JE R A 2 S Bl e g o AITE R A S T = S B REET)

PRGBS e S &k - BB TR - EIREEINZE
19



FHER T R GIE - B AR S S L i -
7. BACEE

16 : BXH & {555 WPD 82370t

17 : WPD £ EREIGEL1ZE L,

20



18 : WPD k@?ﬁé%

(7N) FE& SteelWind

1.

HfE1:107 429 H 27 H » 13:00-15:00

2. Ht®E: Titanstrale, 26954 Nordenham

3.

4.

Hg AR

® SteelWind : #f7H Dr. Hubo

AESSES

(1) FEergy SteelWind {7+ Dr.Hubo ¥ E B #F » £7HH SteelWind 252
FERR > DURGZ N EINGHH L T st B T Rpaii B > 062 K H ARl &
BETEEHRR -

(2) Steelwind Nordenham E 17~ 2014 4F > Z1{= K Dillinger ££E & 2
{EEoTHY 100%2E 15 SRR B BEAG /K N B SRR
A Edld  BE.VE] Dillinger B2 HIEY 177 1685 4 » ¥ A Steelwind
FY I gl (R

(3) Steelwind A FEHY ERIEENG A I H S 22 45 SR/KRRY IS, > B n] 2
1,500 liff o 4= ZE FLHhir 7> Nordenham-Blexen T 23[& » EA 200 K&
FAGEH - ] E R EEEAE/K N AR 2 ALK HE B © A E]
DA T ERE R - NI R R RS AHRHAIE 4R (B2
B TARRIBRSME TG ZC - ISR A B R RN 4R S

21



(4) /AT 2017 SRR B R FRE 5 KK FAEREBLST (207 Sifs EEW

4
BLADT ~Smulders) - 75 #8% 157 fE MG EEE 45 B A AL E DONG
energy fir X% Racebank JE5; 91 JE BRFGEALRE » DIR AT A
Borkum Riffgrund 2 [i\35; 36 &SGR R B82S - H AR MLIE
Az FABE[ER Hornsea Project One J&E(E5; 20 JAREEBEES -

(5) B AT GIE TAA BAATERIG - BRI WPD sk

JR\E 2 /K R A FE AT HE T 55w ~ FURETHAT %< 80 2 8MW
FEtal - HAlTEET e E T A ES i EE > SteelWind AIlAEZEH
BROK TG HEXEEE -

(6) ZE 7 BIRRR Y Ry st Eth ~ $eiR ~ Fetlshile ~ Peihsqit - AR 2 -

2
)

1)

@)

(3)

HiGeT > BRI ALEMZRE - fEREEAREETH > BN E
—REEMESFREEG Al TNEREINT > 1 A AT ERE 1.5 1%
RO BEAIFRZERIERE 23 FORIE 50 LUNETT » fE5E R R HYIE
WORIZEEET% - BEiG SR B R ik R M SR W BB B
(£ 800 g » 1,600 I Je B Fridf 2 L -

LA
Al R

E{E T E Steelwind mE—AY/K T EBRELERIE? A2/ D IRESR?
—REIE?

[E18 © JE#E SteelWind HE—fY7K T EERERLG R - A —3H =1k
deEESR > TIERSEE AR —F FREHA > BR3P 1HERETA
60 £ 80 A - HEHI/NIRHAIMNE » EEBUEEEANFHE - L
EHIHAPEDR D - Z— R mHE 17 3 -

Steelwind 4135 & BT T A EHL?

[E]75 : Steewind A H CHYSIN SR F0 - —H KL% 5-10 FERELA »
RIS TE R Sk 25 B2 AR AT sE 514K 2-3 K - BEERFcH/ 4R 2-3 K
WA TS, - B F R R KA H B bRt - B
BEISER BN TAEMIELITFEh /R E - KL Steelwind FIFAZEE|FREA
jj o

HATA A8 20K T BB (A A FIE R =) - B R K HE

KERFUK N ERETRIVER?
22



4) =

()

(6)

B8 : KN AR AV EEEE - 5 B/KOR FOBIR T3 R - B
TR EHE ELEOR M ~ BAME B A PRERZEEE RS » (BB IRIREER
B TN AR A ERE - HaE HER=AVAERE © DB &
Ma @ AR IEEE S BiG . SEEONHIE A &2 95%E
fEFEEMG 5 MIEEE  (RIBAENVEREENE - ALK T AR T 5
FgLeBELT AEEHEGBRERREEHEN  BERE T RE
(e ER AR -

TN ERGE R TIREIE RS SERMN  2aA N ER /KT AR
o= &2
[ : Steelwind 35528 » GIe{C GRS - 5 ISR #EA
R BLESETS  F RN R R e S A L B R - B
FEE LRV INE R RS G R - ) - RN
[E1E2E e B E RS 4C SR - Steelwind BB EZAY BLIERG A 23 5¢
FLrT S E R T & TR AR B SR L ER A A5 - [RAITR
ZEEWEEGWE LA A E MR RE? BERELUE
1z 775 ?
[[{8 - ZEFAOEH AT FTRR K Y E T A BESEHELT Steelwind (Y
st - R RSy R B AT i Rl e AR 2 B - ik
F R TR LR S IR AR -
AR GHEETHETE?
[5145 : Steelwind Tl E THIFE KEN SRR (h - BITELER
BRAGE a5 EE SRR S - DU S E LRSI IE - $579%
acfH ~ EEEE R o W H g HEE G E TN EHEIRYR R » £
JR A B AR Rl s A (7> Steelwind IR A & - Steelwind _FFEEREA]
GYIE LB iin U TR &t - A 2/ Dl el DI T
HaZIH BB THE R B T e (R L4

. gL

MSEREGRE I E RS - B R EE EE TR b > HF

PRI Z BEFTNVE R T 2 BR ML - WIREEEEAGR TR E

23



AR S ER{LESRE ] - SteelWind REIDMSMHETER
EfERA H AT EE S e E TR B AR A B 518
DI L2 fERE IR EM AL RE RIS TR 2 /K N AR ELE - ISElEE S 1FA
B EREEE R LA R ) - AMAEILAERET - IR SR
FRPRHIGEFERR T > A RRINE A U E -

7. B

19 : #{TH: Dr. Hubo 11480 5]

24



20 © 23)j1% > * SteelWind L&
(£) FERRIEEBAT
1. B§[H:107 4£9 A 27 H » 16:00-17:30
2. HhELE: Am Strom 2, 27568 Bremerhaven
3. HEAA:
® FIHEME  #EEE Robert Howe > J[C15HZ:4CH Carsten Rogge
4. NERE
(1) AR A E B AREEUTRIINAE - B 2002 4 1 F#EH
RHHGHE - SEHA ARG AR L S FEF K Robert Howe #3247 - 1798
SIE A SR TR (TR et g - WA B 4R A
# > Z 1% iR [elE sk = A LGS 4CH Carsten Rogge #E1TREHERIH -
(2) “NHekg & (Bremerhaven) 27y 1827 4 > fir jA{E[E A Fe kg (Bremen)dh
75 50 NEpR o AR LURES - IR BIEEALE - NI
ARG AR Ry A AHGHY TN T
(3) EHEUFH 2003 FFFaaHEAR R #EE R TR 58 A
AR ) - B R EE R RS IREN - EFRIEEE S 280
AR KZETL R 8LAR » HHuRE) 7 WP ITAR  EaK
NERE ~ R BREAH IR RO o 2T AR R ERAE [ R B E - ir

25



PSRRI A e 7oK > NIEZR D RS NEf &R -
SRR & 5 e KA EERRIE -

(4) HAjE#E TR HH# 260 ARy OTB E & (Offshore Terminal

Bremerhaven) - {H R/ & e Ry E =R H it &S EEs $
1B 2R A T T SRR AN S e S A Tl = S D R Y 2 25 B A 4t Y

KAt -

N

1)

(@)

(3)

(4)

AR TR E (L b EEEE R R{A?

[E118 + At A e B A AR 1 W9 (EE 1 I0E
ARERES PAHE - H S A TR - B S E g n
SRIRE o Hoop o BESUITEAVEFT T Ambau #EEE - AAAEHEATE
Senvion ~ Adwen F1 Ronner-group(7K | Z:88) A1 Steelwind 25 g %
BT

BN BB S UM R E » A N —(E Ty
JEE RS Ry (] ?

B A Mg & ¥ fT OTB i &k &t & (Offshore Terminal
Bremerthaven) - fEEQAYEEEE HARE 2030 4£2 15GW > HAj4E
ERERy 556W - BUMAVEERE 558 H A E 2030 42 50GW
HATEE R & 16GW - PE LI -

Aot R p A TS 1R PR IR A A 56 ~ s sl it e g2
118+ HEiA et R e e - (DB EESE « B - 3
Fi o~ KN EERERLE § ()80 L0 Gl (45 % Secondary Steel) ;

QYETIHE L ERGROAEBEESE & ()BTRS 2 B A (SN E
JRIH R 5 7 S ERAR) ~ B8 2R ~ /K BRI I eyl - (5)afE AR
JESZRTE TAE 5 (B)fFi&ir Fraunhofer ; LLUR (7)Falck e
TSR

ANFREh A 5 e i o A AR R B R A e fge e ?

[B48 : AActAEY 2003 FRIBHAARR &5 bt A e B - ERFHE
[EIPY - PR R R R (40 © ERASEH - BUEHSEE ~ Vet

BE) - S ISR T - SR Ry B MRS BRI B T 2P S A A AL B5EH -
26



BESh > ARSI A AR A R R i AT & i o S P 34 r
JE R AR ~ MU A (R IRARE -
(5) &LIMHRBHAIUEHE FRf R EHY?
B8« AR BN BUFATE - RIS DI R A T
HAER R EE T A EIAH R R -
6. HELE
WEEE NS - FEMEEIN R E I BUT RS 2 S A& TS
° PRMAH GBS L T > FHHR S [ 7 Bl e e S A [T BB
HUSEEHERE - MHRCHYEE e B AT AR D S SRR ~ KN
THEESEH - 2 TR ~ R - HEZHEMERGEEFEA - A
7 EE R BH SR . > AT (8 FHRYRR S TRE Ryt = - DRI AE il 7 L B AR
FEFARBERTERET - FRARREEBES A B - b e
FEHYEHF - BOEEEIR - IR RSSE I RAE ROV R T » TRES
TUER A A 2 e R\ B o S e HE R PRE, - (H SRR S8 DA
KBEURIVIRIE > 5B AR B a1 R i S8l 2 7 58 2 FH it
TS L AR OTB HESE k1% Al et AT & A SR i KA A B -
K5 SREFFERE -
7. R

21 : FHER(/F—)Robert Howe Z#I5H]

27



g ~

[ 22 %ﬁlﬁXﬁﬁ%ﬁ%M%%k@@Eé%

O

(—) 8
ARG TR L T =8 -

S EHBURTE LA SRS (S L

TR R R38R - TSR AN BB TR E H AR EHY
BURME] > WEREIRERE L - 2400 - THEAEZEGEE I
S YOI e T AL R R AR A TR T S S R e T -
SeE A RS R LUK - B —E R AL > WATEE
POFHRH EE SR SRR - EESE AV 2 MR B B 2 PR KB ) 5%
FEERIE T -
FESEAE I BRI H B 2 5 B PR AR

EREEFRINEEFS > BREEIA L B E R
Feff ~ Az ErT & 0F © 40 SteelWind FEfREL &S T &1F - EfEAETH
HEFAT B PR BB e TP T S u&ﬂﬁ%%@RE G
EEHN GV BRI Freass WS —ERY I H A
BURBUN B MR E SR E R E A CR -
ANABEE Rt i S AL

BN E B A R A SR SRR RN > (AR B e 2R
- EEEEPT T TR Z A /K0S EARRAR
RENEERE - A BB R A BIRSE E R B EE RS -

28



4. COUP E—ME#il ke Aiyisghalatsizt, ieftE—Ayissh TRk
B, AZiFERS], ARTCR=EEZEMH, £/ Gogoro ATAEERY
BEpE RIS EACE TR, SGEHR) Ubike -

(Z) B
GREEZTIOSEHEER - AR EA SRR R EE R 2 EE
T

1. s EEREIRT S

S BB G/ h R P B > TS S R A
ESEE A DS EEERE S > NE/MEAEN A RS - Rk
IR 2 B B AR T S R A SRV HE N D) AR (L e i > JE ] r 4
SIS DL BRI e fy 3t e B AT S IEPE e & e A SR B AR Bl a5 3

i
2. FERE B S B
ST IR B B H A A S

G IH H AT EE o 1 Steelwind BEAGHAER T, » /et AP+ SEH -
B T EERE R BN R o A3 A P B PR S MG T2 - BES(107)4E 11 B
15 H > ArEIAOt B TR A ERF T E R KT RER b E
SERHTRTE H S - DIHIA(108)4E 11 H 15 H » 55— EEAISE —FRELHf4g 2
[R5 2 P T PR A B 2 IR B E E A E 2 T/ E » M B Bl a5 E EE

3. MR M EgEE A LA S

AR E SR SR BN R R E R E I R - 2021 SRR RS

B OTAE - B3R B RS R B U 4 SRS B E R B TR -

A T R T AR T AR PR 2 WIS T EL  AHIEsE S

GRS R EENATTERRE B AR EE R E TR AR5

FREEEL - A E S BN AL e B S 2 & P > (Rt

BT E A BE L RS A L SRS HEEED -

4. w]{EB) COUP HYHERS, fEEHER, M(1)EARZER: HHEZRD 21
%, & AEHGENER, - (2) IRBERAETTEMES A, eScooter B4
PRI, W4, WEHETHEE - (3)(EH S T SEE APP - (4)iHE HARBERT -
WIAFH#e-21~35 5%

29



F

b - R 22
7 4

(=) Cuxhaven =

Niedersachsen
Ports

» Visit to Cuxhaven
» 24, Seplember 2018

Niedersachsen
N\ Ports

) The Company
) Branch Office Cuxhaven
) Current Projects Cuxhaven

Agenda

30

Niedersachsen
N/ Ports



The Company

» Niedersacksen Ports is the infrastructure company for the ports of the federal
stats of Lowrer Saxony

» Niedersacheen Porte i3 the owner and operator of
+ § large seaparts
:+ 7 Island supply pore
+3 Regicnal ports

» Nigderzachsen Parts maintzins the port factlilies and port areas and expands
them in line with demana

» Nisdarsachzen Parts markats commaercial and industrial propsrtiss in the poris

» Niedsersacheen Perte prevides various port aeyvices for eluppung and port
corcpardes

Spickercog Wangwicoge
langecogy

Saltram
Nerdarnay % Pty Cuxhaven
-— ¥

Bansarsicl

TFadderwardaralel

Norden Haoksiel Stade

/Norddeich
Wilhelms- Bremerhaven
haven

Emden

Oldenburg Bremen

The Company

Key figures

Employees BE53 4 43 lrainees
Miadersachsan Ports is fully owned by
the siate of Lawer Saxony Preliminary balance sheet 2016 785 Mio EUR
Company Foundation: 01 01,2008 Portarea 2.700 ha
Sites: 5 large seaports Rail network 79k
7 Island supply ports
el PPY P Quay length 28 Jam

3 Ragional ports
1 Head office Clderburg

(w2h ide pasmbibty of 2argo bandieg)

Cargo Handling 2016 28,1 Mic. t* (thereof 24,1 Mio. 1
maritims traffic®)

dsszerg Fapeatong Merdashae [WF Passengers 2016 £,5 Mio Passenger movemenis

31



Development of the ports of NPorts
Total cargo handling* of all NPorts by type of goods

» Transshipment 2016: 28,1 MMt

P B fa‘\
czuane T B g

“nare. Cormemiarry Ennke
vkl aww Dlumebasy Poperbiany Rubavan [WE Wibelmasnrent poven fonbbos il sariupal pail ke

* ek, plae clx w3 fwe, wdbs aut cover goods

The Company

Needersachsen
'\ Ports

y The Company
» Branch Office Cuxhaven
» Current Projects Cuxhaven

Agenda

Niedersachsen
V\/Ports
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Cuxhaven

FRatesetTar i e e e 1 ca 120 m
e v b land e Ny

G,

:d

Cuxhaven

Cargo handling sea and inland transport 2016: 3,0 MM

8 Quilding materals # Motor vehicles

s Wind lurkinas e Iulk and general carg

* Fab e potesa irer ard Beel Deder poods

Niedersachsen
/\/ Port




History of the OBC

000 3 rharw Eaargeen G LEG, I bie Energy Sewrces Act)
00 Lower Saxony: Decision (o develop Cuxbaven and Tmdes as ports for
Ihe offshore Industry
00 The master plan “Olixh Basix Cuxh " wus devaloped
004 City of Caxhaven decides 1o bulld a test fleld for effahe re-wind turblses
006 Deolsion fe bulld a heavy load berth and to dewelap 50 ha of floor space
numed far huniness
w0m Dacision for the OMybars Tarmmnal | (Berth ¥) was inken
Daokgronnd: Settiament of the Cuxhaven Stesl Construotion GmbH
Pl Dacision for the davslopment af furthar 100 da Mlzar space usad for

business and for OMshore Terminal 2 (Derth 3) was taken
Hackgronnd: Setilament af the STRAKRAG OMshars Wind GmhH

o v Deolision te constroe! 4.5 ha logisiie area

History of the OBC

Offshore master plan 2003-2006

Ottshore Test Biclds Development of 45 ha floar

Heavy load burth
space used for business 4

Offshore Base Cuxhaven Overview
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Offshore Base Cuxhaven /LP 8

Energy berth
(160 m) with gole
strengthening/

Lateral port Jack Up potential

(216 m)
with gantry
crane (500
10)

berth 0.5 length c&ll

beorth 9.4 les

Paox. W Rheer

berth 9.2 length ca, 160 m

Offshore Base Cuxhaven

Impressions: Shipyard trial/ Loading Rotor star on berth 9.5 /9.4 9.407.2015




Current Projects
Berth 4, Cuxhaven

Start of construction: July 20186
Expectad complation: ond of 2017

Invest: cad6Mol g

Niedersachsen
N\ Ports

Current Projects
Remeodelling of berth 9.3, Cuxhaven

Start of construction End of June 2016
complation: End of July 2017 / start operation 03.2018

a [
et e

Pomalelirg W9 ) Oodams

Current Projects

Berth 8-7 public works planning procedure, Cuxhaven

Begin: 2016
Lxpected completion: end ol 2017

Invest: 1.5 Mio €
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Overview about the Projects

Komponemenumschiag Nx de deutsche Offshore ndusyie in Cuchaven
:/

7 7 7

" Ly o Lemdig v . LMiag a e
Vel g waw S e
Womgien ¢ 85

<7 <7

o Liworsing o 0
Twitom Mz
R

. meTag e
o Ve

. cmragoe e
i

Wrapar
terz. 2010 iy _ =ty
3 2013 e Sopt. —
hnaEhts Aug 2012~ f”,zg 2014 an. 4014 Mrz 2016~ || iz 2018
2l Mrz 2018 Sept. 3016 Rag 2018
LP B a3z 94 ; 8 Lrs LPg pe LPB.A
- WPD
Wind O . )
BARD y RWE €on RWE 26 2 le
.
Current Projects
N 2 2 2 )
Jr ~ NN v
K, P o ® P \z
Q o (o} o o o
™ [ W .ob. - ™
| | l - | -
I 1 ¥ T 1 Ll
ca 1 year ca. 1 year ca 0.5 year 1
- —_— |
Preparation of public works Preparation for 1
documents for planning tendering 13
application procedure :'
N B ca 1 ysar {
Eo o 5 \
Preparation of EU state-aid- s tacnt :
compensatory notification = .
measures Award alter tendering i
ca. 1,25 year each berth -
L

construction

Niedersachian

A\ Ports

Thank you for your
Attention!

Dirk Lsibfried

Niedersachsen Ports GmbH & Co. KG
Miederlassung Cuxhaven

Am Schleusenpriel 2

27472 Cuxhaven

Telafon +49(0) 4721 800-172 / -173

E-Mail: hjanssengnports.de / dleibfriad@mnports.de

Niedersachsen
A\ Ports
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Offshore Wind with wpd

r 2018

think energy

S
)
wpd Group 285
Overview B8 41 -
wpd Group
=“nindmanager xm.

Ghzba Praject Cwweinper & Independent

Nenemable Power Produce (1KPF

* A.800 MW {2,380 WTG] inetabied * 1,905 WTG/ 4,000 FAW under TCMA  + 3,253 turbiren under comiract

EE84400 M 12,000 RW| R0 W R 00 W L ekt 8]

* INPP with 23,800 MW cas copacty = Technical 247555 Managesent « 1,000 orghesees 1,000 R T
AFLCMVERTENRIEE 4365 R < 128 Offces B sorvce stations

- BOE ervplovons GBI A T = Commercid operaions M N AN ENEAR

* 32 Ctces i1 18 courtr * 35 empoyees 1R AL + Nult-hoand drategy § 50 53
SERIENRTNREE LN = 30 efMices 0 ¥ coumtries Pt Westas, Somees, Nordes,

= Orshore, Offshere, M. MR ARAR #MERTHONSLE Seraion, Gamesy, Fuby bngey, oc |

= Pigelnes of 10 GW+ cnhave and J GW oftshare « Mulsple techaclogies $ 3105 + Secvices Tor Da- and Offshace wing
EMB0 s RERTRTGWMRRT * Broas varety of chiests %5 & Mt ERERENNASIER

* Adfating srce 2003 nxo
R0 U RARIS

A Platform for Renewables
Markets Worldwide
ERBERRTRES

Partfalio of Technologies )

L UE i

\

Wind Omdevn  Wind Offbcrn v
REAE BYER  EARER
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Operating Wind Farms Distribution by Country W’ﬂ
FEEERAENS L Mk vy

Tatal capacity of 1,595 MW
REREE 1,505 MW

e
Y

Manufacturers

SLEM Mm.w

ENERCON GE
e ENEROIE FUR DIE WELT
Intelligent Platforms

SENVION SIEMENS

wind energy selutions
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+ Acquiution of 3 3% stake i e Nordengrinde attshare geojct
15 Mordergrares 3% S8 a0
\
: e
wpd offshore — one stop shop solution
wpd B RREE - — SN ERAFE Pamp——

wpd offshore &5

HEmime

p
HasznneaaN

v Eeperto 8 promct and Comiroston mansgen
anwdl ag bagintics and DEM services
8% THRER eRIFASSAneYs

*  Qwnersipandsperation st lter mage together
With st gertners
ERNUEBENTRELNTRY

T
Team Mi¥ '

More than 200 emplapees, canbining the rcond of
devekaprrg 22 offshare wing lanms with The o strudicn
caperience of 3 ollshore sng projects
HRX0LEANSEA  RENAZEOTASTREAS
GRrISSIY

"
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project development w5 &
wpd projects wind offshorefi 5 /8% % think erergy
W Taheon SR _":,::::'

O MU Daarwin |90 VW)

N w
B e S = Aefand 8

Sua rhen (400 WA}

. Gemary 000
B L LY W

- aoe e vy
Axdegind (110700
Nl LV
rmher BV

|

|
Bl Fone * 0
s Cowrmda OV
o Tecowg GO )
b
0 D MONA

Project stages WM E (total ocu\hut ®=) ’
© # wowwion MM i v \ oy

[ A ————— T T L LT
Ay \

@ dpcemed ERA LNV \
L et 1P 3] 2 JT RO
o perwrsor groces BES BN M

new o S~ I

*sed- veves =
TERS e SRTARY — —

1

3 ,first records” of wpd offshore wind farms

W”.#!‘Nsiﬁ—ﬁﬁ think erergy

Baltic 1

Butendiek

ne n budget

12

\
&

wpd is well known for timely delivery

wpd ELINEF5E T A& 1 Mk erergy

«  Germany's first commeorcial offshore wind farm Baltic 1 2005/2010; Realsation by wod on time and
within bodget 185555 — BM0 % <R 808 Batic 1 2009/2010: & wod SIRMHNT T
* 1.3 bn EUR Butendiek project 2014/2015: Realisation by wpd on time and within budget
13RI ZButendiek X ch wpd B DHNTT
*  When wpd teok over the construction of the 0SS of its Nordergrande project in 2016 the presented
plan to install the OSS one year later was met an the day: Realisation by wpd on time and within
budget B wpd B2 2016 FHETF Nordergrinde ML BRERBTHS BINEER—-F 8% wpd
BIMREET
*  Nobody else has the unigue combination of wind skills like wpd 32 AR wpd ~ ER & 0L WH 20T
NSRS
- Dewelopment track recard: full permitting package of 13 offshore wind projects
FRNA: RuEEe LR xRN
- Construction management of three offshore wind projects IREMRB TR TR
~ Project finance experience of 7 bn EUR wind projects 70 @i S xR 716
- Local development and construction experience in Taiwan since more than 10 years SRA L H
MOFHMBRTES
= |Everybody ese has either the development expertise or the construction competence or the
financing reference or there is 3 local track record. Nobady has the combination of all of it!]

RiEAGHNS, T &
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Offshore wind farm project schedule

RiFEBRERE Pk ey

gineering Instalistion
LiNs AIRE

1218 menih 812 mosih
8% HAN
Typcaly 3 joars ’
ARA=x
<o

L} L2

o Atypical project from scratch takes roughly 5-7 years — (AN R IR DI R 2R s- 75 M
e Anolishore wind farm for realization = 2020 only has 827 days left

M0 L H 827 E

How to deal with the chalienge ME @R AEAR?
Answer: You should have started the preparation of construction in 2016
TR BR0ICENMBALRN
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(=) Deutsche Windtechnik = # f§ 3¢
3 \

-

|
8 X
AT o, P
L g
S

P -\
Deutsche Windtechnik
Offshore und Consulting GmbH

September 2018

Koz

Scope Of Service

1 Wind Tarbine Generator (WTG)

*  Turbew Seracs [SWP, ATEOW, SN

* e, beerrvever A, inigetin
Molroceancs, Troubahcetivg

= Sabety Techeatgy

& Soir S0de Sereee

¢ bebmeyy

2 Foundations Incl. TPs

b M e o s Wi

* Swmnas Prssctas

iy, Ceturge we) Sevedting
Alag G SUraim

o Sy teberhgy

3 Subves Service

LA e )

* Navw Gromah bracoation & Aeven |
A Sy

v G Ropte Ravey & el Dot S

A Offshoew Substution 055

T wapmaton, N swres e, Pegad
Tramsrnnonom o) Sgh anl Modus vwias
sawre

5 Wind Jarm Management
* Touwad! Mermrmrd
R

" M sl gk ooy e

> 4o I
Operations Management
@ Commercial Management Technical Management x

* HSE Management

* Quality Management
« Claim Management

* Insurance Management
* Information Management
* Business Accountancy

* Site Management

* Claim Management

* Technical Management
* Operations Monitoring
* Quality Control

* Logistics Management

Integrated Asset- and Portfolio Management
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Wind Farm Management

Vorgussetaung

Prp.requisite

Ausbildu

Qeneral fraining /

G20, ¢
kin Disease
isplay

G
Brandschutz

nQ Or Hevgie VE ARTTEDESS

Offshore Service Technician

atied
W

G

Monitoring Ch

forking ot Height Suitability

0

< nid Tragwn von
Leriaben aul Sew

-
wi o

Manug! Honding

O Fachioatt Yir WEA

Optiona! / Agar

Tramegs Sewiians! v WG

WEA Techwolago Kran Actionan

WTE Techamogy cade Tevhnulogy

> -1

Apprenticeship (Duration: 3-3,5 years, dual education)

*  Manoal and machine
peoduction/manutacnsing of
workpieoes s componerts made of
different metallic and non-metallic
materials

*  Operating and setting up machine
took

+  Programming of mackiewry snd i

*  Assembly and disassembly of
Hmponents, assemibes and systemy
and sub-systems as well as
maintenance of equipment

v Corstruct
poeumatic and electropneumatc
components of <o

*  Operatonal and technical
communication

*  Independect plaresrg and

L expinyion and testbog of

ol technology

Ceganization of the works
+ Camlity smsurance, cocupations] safery
and customer anentation

* Mol and machine

¢ Conturuction &

+  frogramming of m
*  Asvembling of 1o

*  Flanning and controling of weck

PoCenes

o Quakly Management

Ahng. cutteg

and forrmwg

4 Irshiibton of clectricyl zembtiies and

COmMPONoss

* Mepurrg sod thedking of edactrodd

Quanities

*  Iimtslistion snd testieg of hacdecre

ang software

d witing of clecr
Protamstic wnd hpdraade (oetron
ronc tystenns
Niey wdd

COMPONents 10 Machines ang sysems

(BONs O

= Safety / Meakh protecticn /
Ervdronmeraal protection at work

*  Operstional and techmical
comenunication

*  Ouabty Mansgerment

tomer Service and Sales

i of system camponants and

networks
*  Buiding and testing controls
*  Apulycrg errory wnd
and SRS
s Inst ion and connection af
evcirical equapenent
*  Messurement of

f i ntien devces

trical functions

st Yty aned sysbugtion of ressdty

*  Assess the safety of electrical
rataliations and equioment

* bl aod program IT systenms

*  atsl, cammussion and service
egsprmenl
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Advanced Training

¢ Duration: 6 manths
*  Pnoirg and development of wind
turbines

+  Construction of wind turbines
*  introduction to electrical engineering
Electronics and Contrak (PLCY
Fundamentals of mechanics
Rotar blade assembly
Hydran b
Error isclation and repairs on the wind
turbine
*  Maint=nence Aspects
Woark Safety
Tochnical English
*  Flrst-ad Fass
*  Cimbing certificate FISAT 1 o 2 (it
regured)
*  Lamination certdicate |If required|
Personal protective equipment [PPE)
according to BGR |or equivalent
Eleciratechnical Swi i

HUET Training

* 3.000 technidars tralmed pa.

* 17 meter dimbing tower

* 15 experienced tramer

* more than 100 GWT trained
technicans

Training Center Vidl

* 30 WUET trained technican
* Fived partner for HUET training
* OAT0 certified

*  Prolessional experience as i skilled
worker from the electrical or metal
industry or work experience ina
similar area

*  General Health, Fitress, Pryslaal
Fitness

* Meght Suitable, Swimmes

*  Dewer's license “Class 8" ar higher {car
At [ of tasponer}

* Mobility

+ Engish

Practical Offshore
Drills

* 1 x OTShore Orill par snes

+ Activation of the camglets
restun dhain

* Holcogar evacuation

Fully Equipped Training Center

Located in Viol, Germany
Inauguration on 11.09.2017
Trainings for groups from

810 10 people

= In 2018: 151 training days with
1463 certified trainees
Additional Oassroom Trainings
* Training on real life units

Fully equipped training
nacelles:

~Vestas (VB0)

- Siemens (SWT2.3)

- Enercon (E66)

- NEG Micon

-~ Senvion
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Safety Inductions

* Wojmet spechic sadety drdly
* WTE spacific instiucsions




[ iided
Windtschnik

Subsea Service

Oebny ane UX0 Irepactions of Scour Protecyon

Deitutw
e

Deutsche Windtechnik World - Customer Portal

* DWT has developed an * Possibility to search for project or training specific
online Customer Portal as a parameters or search for a specific expiry date
Equipment, Tools and * A specific colour code identifies the urgency of a renewal
Certificate Management of certificate (Red/Yellow/Orange/Green)
System * A development plan for each employee is agreed and

* Available in EN & DE hence added to the online portal

| - EYR I

2O .:A

Reporting Software — L-Mobile

L= 2 { \
- () o o -

-

96 2rvet

Overview of the skills/certificates for each offshore
project e

User-related tree diagrams

One project- all
certificates:

The validity of all
necessary audits is

immediately Ry
recognizable because 9 T
of the different Az
colours of the b s
documents. § istmmacs
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Deitutw
e e

Reporting Software - L-Mobile

L-Mobile is a software for the digitalisation of a whole service process and its
implementation to handle local tasks, It's used in the planning process, the 2™

leved support and the machanics whao can synchronise it offline as well as online,

.T‘ Support for maintenance of objects by creating digital documents
Registration of disturbance and tasks

MOMILE Real-time reporting

Classification of disturbance
Progress of elimination
Direct evaluation

NOSILE
" Usage with Mobile devices {Apple, Android, Windows)

>
WESTERMEERWIND

BUTENDIEK

*  Serial number

L

H

Smart Checklists
More Traceability

*  Related findings (NCR)

*  Related documents

. Components
Real-tima reporting

All References

Anholt
Butendick 9 9
~- RAL T ~ o

Sandbank -

K\‘ Amrumbank
9 Nardses Ost

Mesrwind

London Al a
lhon:n:v.:‘ﬂ ur::lvw 99 — ° ; uv Nordergronde

Lincs

sodeWindl+2
Luchterdulnen 9 o / Gode
- alpha ventus
Prinsas Amaka TW8 |
Eegmon asn 2ee Gemini

Westermeerwind \ /

> -~ 2%
DanTysk

DanTysk Offshore Wind GmbH ~ VATTENFALL =

Inspection, Mantenance and Troubkeshooting of stee! structure

(¢4, Inspection of Coating and Repair), mechanical and elec

parts

* Technical & Stetutoey insps ns regards ta e g DGUV VI

and/for DGUV V52 and/or D¢ and DGUY R112-199

*  Abave water line- Inspactio oating conditions

I TG Towndation mner and ¢ 55 abowve water

fonmdation and tapside, Inspections of access and warking

platforn nspections of intemal platforms, all external and

intevnal ladders, al boat landings, Marine grawth removal

Repair of coate

¢ Below water line: Inspe n of pipes, Cable protection and Entry

system, Insp: f the 10CP systemn, Marine grawth analysis

and deasning, | ection of Bost landing and ladders, Inspection

and Repair o g damages, Inspection of Sacrdicial Anvdes

(imternal), inzpection Artight platform

47



> §-— I
Nordergriinde

Nordergrinde

OWP Nordergriinde GmbH & Co. K6 NORDERGRUNDE

*  Cuality Surveifance Service during Pre-Assembly, Instalation
and Commbsioning

*  Mantenance and Troubleshooting of stee! structure, mechanical
(e-g. Latchways andd/or cranes) and electrical je.g. ICCP and/or
UPS aewd/ar SABIK) parts. Owerall 18 TP structres + O5S evory
year [above and below water) 3 Scope simifar to

*  Techmical Inspections regards 1o e.g DGUY V3 and/ar DGUY V52
and/oe DEUV R112-198 andfor DGUV R112-199

o Respansitibe Far the (ompRte aperation

* - Project, Ste- and Clam-Mangement

* . Field Operation, Coordination and resporaibality 1o seitching
operations [SAP), Technical Cantrolling, Technical Suppert (151,
200 and 3rd-Level|, Marine Coordingtion

> §-— - I
Westermeerwind

erwind

>
Westermeerwind B.V. GVESYHUQER‘MND
-—

*  Inspection of ppes, Cable protection and Entry system
Inspection of the ICCP system, Manne growth analyss and
eaning, rspection of Boat landing and ladders, Inspection and
fpuir of couting damages, Inspection of Secrificel Anodes
(irternal], irepection Aktight platfarm

¢ Overal visual Inspections for damage. dents, anomalies, Spedal
AURNBon 10 ICCP systems, Calde entnes, scour development,
boat andngs sod ladders, Typclogy and messurement of marine
growmth, Special measurements of sacrdicial anode, Clearing and
vizual inspection of welds and jacket joints by certified
personeel, Strike bolsnce between being compiete and fndeg
the night detals

*  Covering Governmental reguirements (e.g BSH|

*  Cowering Design requiremonts (&g DNV-GL stardards )

Devtune
wirdcachnk

Work Scope Split
B T ® sz x=. R,
l O nS_m.aﬂ

WTG Service ] [ Subsea Scope ] [ BOP Scope ] [ Ops Mgmt Scope ]

DX L

Siemens Survey SUB Control  Tech. & Com.
Gamesa Scan Inspect. Service Service Center Mgmt.

—
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Deutsche Windtechnik AG
Stephanitorsbollwerk 1 (Haus LEE)
28217 Bremen

Tel +49 (0) 421-69 105-0
Fax 449 (0) 421-69 105-299

info@deutsche-windtechnik.com

deutsche-windtechnik.com
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(z) Steelwind Nordenham = & fi 4F

STILLW

N

NORUESNAY

STEELWIND NORDENHAM GMBH

DILLINGER"Y ... A passion for monopiles

GENERAL DESCRIPTION #ift

STULELW N

NORUESNAY

3 100% sutmsdary of Dl nger jtesed in DR ngevEaar, Garmany|

Do DH S BREWF LR (A2 NN romSaa)

Tegutrec in the regpetee 2¥ice Cdertarg WD 327 413

Gty HNE 07 411 RER MR R

Soundud i IDTT, peer g of TelabcuBan (3 pears] frvated n 2017

MEX0NN AN ENARTANARL

A OSUCH N OO N Ne S0 AI0d I Beres DBee R on o g Nonask Founanton Sptens for e OT8here Wi

Yy
Laal U2 ELL R LT 3 LR B
WRUYY Lhe aapecienon 11 ehaa | pie 0ATa0g ANS wEiny of Se Pl Carranty o Harsy Pabreston Depatreent
SArE i reorm A K30 paate of e e
KOURANARTIRANM| COMMMENVICNE BRAT LTRSS

o W
W

DILLINGER" .. 3

STEELWIND PRODUCTION FACILITIES MER2IR

sreen W|:\I)
LAY

Total Area:’

L e

Rooled Arde;
L LEEL

Shop Crasie Copacity

Soction and Strocture
Dimensions
MR ORI 2 Rt

Shot Slasting and
Comting Shop
LD R

Structures Capacity
smnsn

LLa L

Quay Capacity: My

THNIEN

DILLINGER" ... )
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ACTUAL PRODUCTION TR it 4 #PSH e
Section- and MP assembly |
-

ND

RAMPUP finished by &nd of 2017
al (éssons learnea ©

DILLINGER® .. H

OILLINGERY .. r
PRODUCT RANGE (1) - MONGPILE DIMENSIONS STEELWIND
() BABRR T -

PastAa : Prasant = made by Steetwind -
i SE=gSteelwind iR
O6,5uptoll m |
B SF1ER ’
f
-
-
-
‘*‘f‘- se “‘3 uR Water depth: 35 to 65 m, Pike length from 50 10 120 m
VAitar DUty o 6025 0 AR 35RESLR, SMATS0ORIZODR
254 Steclwind MMP 35, MMPA0, ... MMP6S
OILLINGERY .. b
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PRODUCT RANGE (2) # & H3%(2)

MONGPILES AND TRANSITION PIECESHI85I{i1e 1 S "‘[“”

KOTEEAMAY

|ll NAYY ler' WEYT, 08X

mmomlnlﬂ _

N Wy,
vl

Wal Thkorme up lo
e «ax -
Cortoson protected and ready for meallabar

BER SOnER

DILLINGER® .. '

QUALITY MANAGEMENT AND HOMOLOGATIONS
E#RAMEE

\ll'l"\l\))

KOTEEAMAY

DIN EN 50 9008 DIN EN 150 L4001 OMSAS 192001 DIN EN 150 50001

Integrated Management
t

(ce wd by TUV in

November 2013)

AN U IS0 JR0LE | DIN BN SO 10063

Fabricator quas
steel structu
(Incl, DIN

th test temperaty
s certified within the

DILLINGER® .. .

TEAM STEELWIND Mk

STEELWIND

KUTEEAMAL

Viarklorce (01.01.2018)

295

of vnf;.-w"‘t“ ?

l’

Mwn WIna. w-umlnd, SIAG Nmm and m-rs) 5
+ Employess new to Offshore Wind who bring In & new perspective

o Own training canter {15 ta 20 weldars, constructors, machatronics)

DILLINGER® .. .
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4

REFERENCES (W) STE nn
ROLL-OUT 1+ MEGA-MONOPILE (SEPTEMBER 18, 2014)

KT ANAY

Mega-MonoPile: Diameter 7.8m, Length 63 m, Weight 891 t

DILLINGER® .. "

4

REFERENCES (W4
CALAND CHANNEL v(xn nzss (02 2015) STEECHIND

~ Ingscesnan

31 Pin Ples
@ 25m, ength up to Sm, waigth up to 100

The Pin Ples - celivery avoady started in May 2015 .
ware shipped to and directly har d
into the soil. Since the erd of Ane 2015 the first
ships couid incer

DILLINGER® .. "

REFERENCES (W#%)

STEELW|ND
SERIES FABRICATION RACE BANK OWF (UK), SEFT. 2015 > NOV 2016 |

M TETIAM

OILLINGERY .. "
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REFERENCES (W#%) sniu.w.un
MERKUR MEGA-MPs, NOV. 2016 => JUNE 2017 ——p

DILLINGER?® ..

REFERENCES Loadoul of Monopiles June 2017 m”_w.m)
%l!i 2017&'68!!&9ﬁ . A_;/|

KOEEEANAW

DILLINGER® .. 1"

Actual TP outfitting B TPELE W ST gu_v*m

KO ANAL

DILLINGER® .. "
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STEELW[ND

Established in 2011, falxication since 2014
MRE2011%. Q2014EMERAMBIN

Zoro Harm policy
*

MedaMPs-TPs aod MMISLS
(g b !
RENLENIE Mag n Wig
[RAI20/0)

Own Deslyn Capac

BARNRN

HIOD-RIllY ootim sad 58

onenhecnn B *  24/7-wany-sccess HERRUHETS A
b 24/7-BREHRAEN

CLEET
Large S' aresy
rUAmE

Parent Company 48
H tes) (N8

OILLINGERY ... THANK YOU FOR YOUR ATTENTION M etz
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% ¥ 1% Bremenports 2 & f§ 4F

bremenports

+ World port

Professional port management and o
infrastructure for the maritime offshore wind industry

bremenports - world port in good hands

Robert Howe/ G. Carsten Rogge

Managing Director /' Port Developmant

bremenports

* Wovid poet

Professional port management, sustainability and
infrastructure for the maritime offshore industry

bremenports - world port in good hands

(1) Taiwan & Bremen

{2) The universal ports of Bremen and Bremerhaven

{3) Port Infrastructure for the Offshore Wind Industry

{4) International consultancy experience for your benefit
(5) Questions & answers/ discussion/ group foto

Taiwan & Bremen

bremenports

Greator Changhua

“pdodmanager

Cooperation
between
Bremen and Taiwan
since 19.05.1988 !
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Taiwan & Bremen

Taiwan International
Green Energy Show
2017 and 2018

bremenports

+ World port

Professional port management, sustainability and
infrastructure for the maritime offshore industry

bremenports - world port in good hands

(1) Taiwan & Bremen

(2) The universal ports of Bremen and Bremerhaven

(3) Port Infrastructure for the Offshore Wind Industry

(4) International consultancy experience for your benefit
(5) Questions & answers/ discussion/ group foto

The universal ports of Bremen and Bremerhaven
bremenports

*+ World port

Bremerhaven

Oversea-poet/Kaiser-ports

- Contafner (5.5 mill TEU p.a.)

+ Automobile (2.3 mill cars p.a.)

« Cruise traffic (230.000 passengers)
- Shipyards

Bremerhaven

Fishing-port
Offshore wind industry

74,2 it tons. in 2017

Food-processing industry Bremen/ Bremerhaven
- Shipyards

Bremen
Industrial Port/Neustadter Port:

Bulk cargo 8,9 mix sons p.a.)
- Break bulk & project cargo
14,3 il torms poa.|
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Who we are? ~ bremenports

+ World port

= A consulting and engineenng company with its own
ports - this sums up bremenports GmbH & Co. KG,

* The company is managing 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 do 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,

bremenports

 World port

Allocation of tasks at the ports of Bremen

bremenports
% 2 + World :lcrt_ i
B Suprastructure = Operators sheds
storage areas
handling l
equipment

Land areas

I quays, bridges & rail tracks / road
locks
water areas inside
the port [ Infrastructure = municipality of Bremen
boundaries {-> bremenports)
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Continous expansion of the Container-Terminal bremen por ts

+ World port

Last Measures/activities CT IV chnical data:

Ramming 1.681m sheet pile quay wall Total quay 4920m
Filling up sand for 300ha terminal area length:

Salt 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® bremenports

+ World port

Measures/activities: Technical data:

Enlargement of 110 year old sea lock Length of lock chamber:  305m
Demalition of ald sea-lack structures

Soil replacement of 430,000m? Clear passage wikith at 55m
40,000 tons steel processed lock heads:

Construction of two road bridges Lock chamber depth: 13m

Installation of Sliding-lifting-gates
Construction of an attached tug boat port

Updating Bremerhaven’s railway terminal bremen por ts

+ World port

Measures/activities: Technical data

Railway tracks extended to 750 m = 1 train) Total length of railway

Storage tracks extended (eight additional tracks) tracks: 183km

Electrification of rallway tracks 8 x 750m new tracks at

Update of the control, communication and safety system  Imsumer Deich

Modernisation of the rall infrastructure radio system 2.000 trains in our ports
every month
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bremenports
+ World port

-

Professional port management, sustainability and
infrastructure for maritime the offshore industry

bremenports - World port in good hands

(1) Taiwan & Bremen

(2) The universal ports of Bremen and Bremerhaven

(3) Port Infrastructure for the Offshare Wind Industry

(4) International consultancy experience for your benefit
(5) Questions & answers/ discussion/ group foto

bremenports
+ World port

-

a; ~ Offshore Wind in Germany
== | and Bremerhaven

A Interims Solution at CT I and
= ABC-peninsula

~ Logistical Requirements and
3 Challenges:
Offshore Terminal Bremerhaven

Offshore Wind in Germany bremenports

+ World port
Status Quo Germany: 20 Offshore wind farms (OWF) are in operation, rore.
2 more OWF under c’omuahp. plus § farms have FID's
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Offshore Wind in Germany bremenports

. World port
Status Quo Germany: ‘
Development of Offshore Wind over the last 10 years arrsn
2000 — e~ 6.000
W Cumudative Capcry [NW)
2350 ¢ 5.500
Annual Cagdty Additicn |MVW)

- 2500 - = 5.000
= B Annual Cagadity Madification [MW)
2 2250 4500
'} w Annual Crsmantling [PAwW] 5
g 190 1 German Target for el
g | 5eo0
32 T 2020: 6,5 GW Py
2P 190 2030: 15 GW B
2 € 1250  Realized: 5,5 GW B |
gg sy European Targets for [
F 50 2020: 20 GW e g
g 500 +-2030: 50 GW + 1000
o 250 - Realized: 16 GW 500

o _._—_" 0

250 2008 2009 2010 2011 2012 2013 2024 2015 2016 2017

S00
Offshore Wind in Germany bremenports
- - v + World port
OFFSHORE WIND FARMS Sl
GROWING IN SIZE y ‘
OFFSHORE

wa) et

g e T ot A GROWTH IN CAPACITY

M Barite
oifehore turtines
oo

2000

Bm
TM
=
Offshore Wind in Germany bremenports
Types of foundations to be chosen for Talwan..? « Wortd part

Floating foundations




Offshore Wind in Germany bremenports

Types of installation vessels to be chosen for Talwan._..? W,

Resulting consequences for
the port infrastructure ?

Offshore Wind Industry in Bremerhaven bremen ports

« World port

Some best prlct;u.e from Bierge;hwen




Interim solutions at CT | and ABC-peninsula bremen ports

« World port

Interim solutions at ABC-peninsula

. World port
.iteés;ures/actiwties: _Techm_c;I _da_t.;
Installation of heavy load platform  Quay length/ 900m
and rail tracks to the edge of the number of berths: 2 berths
quay wall
Surface refurbishment Surface load factor: 10 t/m? (100 kN}
Water depth: 10.50m
Interim solutions at ABC-peninsula bremen po rts
o ] < Wortd port

Section C-C = = Section B-B ==

2

=S8 — AU . =l

v

b

" - Technical requirements:
,/" \ different jack-up barges Innovation, Thor,
N 3R Brave Tern, Bold
N2 ~ 4 Tern, Aeolus,
‘ : A Victoria Matthias
> —-’ different spud can systems area: 80-160 m?
different bearing-load under spud can 65 to 188 t/m'
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Bt Al Challenges and Solution:

o v Bad soll conditions for jack-up

Old quay-wall with low bearing capacity
S Minimum 24 m distance to quay-wall

X — Sy
= e A — -:1' Soil replacement of 90,000 m?*

Interim Solution Container Terminal |

bremenports

+ World port

4. Termina¥ayout — Efsies F chenkonzaent

| v o e
' = "

Project: NorthSea East / RWE

Terminal layout for logistical concept

Design study of jack-up barge
Storage plan for windmill equipment
at landside and on board
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Interim Solution Container Terminal |

bremenports

+ World port

cY
b el Challenges and Solution:

Bad soil conditions for jack-up

quay-wall: 3,5 t/m? bearing capacity
Design distance to quay-wall: close
No spud can system

7.200 £/ 3.5m leg-diameter

Interim Solution Container Terminal |

bremenports
:Wcﬂ‘n‘xzcrt__

Installation of four custom bullt steel
quivers into the river bed

Cne-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: Project , Elephant’s foot*

1111

Interim Solution Container Terminal |

] bremenports

v :Wcﬂ‘n‘pcrt
Technical Realization: et

Installation of four sheet pile walls around the

oK4

location for the quivers .

Soil replacement: clay to broken stones - 3
Placing the quivers — b batalt
Fixing quivers with stones inside sheet pile-system " Re
Filling quivers with broken granit

-

Wil
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Solution Containerterminal |
bremenports

« World port

Technical Realization:

Very high requirements to precision:

« only 20 cm horizontal deviation permitted
+ only 1 degree angular deviation permitled
Special equipment for placing the quivers
under water without visibility

Speclal software solution for deviation

Interim Solution Container Terminal | bremenports

+ World port

e

Placing of quivers succesful with low
deviation

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

Over 80 usages until today without
failures or accidents

Interim Solution Container Terminal |
bremenports

* World port

Monitoring and Safety:

Surveying and sounding after each usage
Verifying sufficient fitling of quivers

A ‘ Permit for each different usage

User surveys leg penetration and deviation
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*Mopee
Logistical Requirements and
Challenges:
Offshore Terminal Bremerhaven
Offshore-Terminal Bremerhaven (OTB
P (078 bremenports

+ The plan approval precedure 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

Technical requirements for the OTB bremenports
Raqdremen: = - ; wm-dﬂcr:-
Windfaems supplied Multi-User, non-discriminatory access

Installation device Jack-up-vessal/pontoon

Funktion Storage, assembly, cargo handling

Effickancy Technically 160 plants per season

Connection -Heavy-lad capability, landside accessibility of

production-sites via former regional ariport.

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

Technical data (of the reference-planning)

Quay surface oxd 15-50 to/m? (150-504 kN)
Quay length/berths 500m / 23 berths

Water depth 14,10m (tub deck)

Tide approx. 3,80m

Terminal aren approx. 25 ha
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_ Offshore-Terminal Bremerhaven (OT8) ~ bremenports

+ World port

waterside access additional berth
border dam north

berthing area/
soil strengthening

Quay/ - X
= Terminal area
heavy load plate. - (approx. 25 ha)
.. Hinterland
- k T coanection
bremenports
0 i v * Worid port
Questions & Answers
(1) Taiwan & Bremen
(2) The universal ports of Bremen and Bremerhaven
(3) Port Infrastructure for the Offshore Wind Industry
(4) International consultancy experience for your benefit
(5) Questions & answers/ discussion/ group foto
What are our competences? bremenports
TR e B ™ v + World port
¢ Partner for port master plannéng and feashedty * Emi al spatial planning, landkcape comarvation
studies projects
¢ Port development concepts . Q and ¢o of process,
* Development of port hinterland consectivity (rall, drafting of approval docunwnts
road, inland waterway| * Representation of Investor at all refevant authorties,
o Dutermination of & e reg and induding stakeholder smnagament
port equpment = Comp L and comp ares
= Operations analyses and img: K. and
+ Spedfication and selection of port handing & Roview.of envirompaental wpact
equipment
* Rex for structures
= Financial modeling and appraisal » Coamgetence management for starf of
* Cost-benefit anatysis port-related orgamzations
* Financing structures * Development of curricuta for
* Deswgn and management of port management Ualnings
concessions and Laad- lpase agreements * Implementation of traimings {in houss|,
* Iewestor identification and liatson Wnternationally and in Bremen
* Project dewslopment o Train-the-traner programmes
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infrastructure for maritime offshore industry

bremenports - World port in good hands

(1) Taiwan & Bremen

(2) The universal ports of Bremen and Bremerhaven

(3) Port Infrastructure for the Offshore Wind Industry

(4) International consultancy experience for your benefit
(5) Questions & answers/ discussion/ group foto

Questions & Answers

glz==C_
inyNent
fme-re
L7t
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g
trueventus
bremenports
:Wcﬂ‘n‘p.crt—_
bremenports
:Wcﬂ‘d_p.crt—_

1. What is the main difference in the positioning of Bremerhaven port and Cuxhaven

port?

e No big difference in positioning between BHV and CUX

e About the same distance to offshore wind farm areas in the north sea

* Both ports with functions like production-, Installation- and O&M-port

e CUX: Siemens and AMBAL, BHV: Senvion, Adwen and Ronner-Group
|Foundations) and Steelwind
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Questions & Answers

2. turope Offshore wind market s different from 10
years ago, what are Bremerhaven port’s development
strategies for the next decade?

o Building of OTB Offshore Terminal Bremerhaven

* Using Interim solutions like CT8 and ABC-Peninsula
in the meantime

* German offshore wind target 15 GW in 2030, so far
5,5 GW Installed

o European offshore wind target 50 GW in 2030, so
far 16 GW Installed (mostly North Sea, worldwide:

19 GW)
Besmnurha'van Septe b 27t MR, Vel of Delegation from Taivem Cfrshote Wing §
bremenports
Ll TN
Questions & Answers

3, What are the new industry, service, or supply chains emerge after Bremerhaven

port transforms into the offshore wind industry port?

o Offshore Wind Is an additlonal part in port activites

Offsnore wind industry: production of turbines, blades and foundations

Subcontractors in the steel-processing industry (secondary steel]

MER of Installation vessels in the local ship-repair industry

O&M of existing offshore wind farms [repair and change of main components like

blades/ turbinas), corrosion protection of towers, transition pieces and

foundations

* Repowering & dismantiing of existing wind farms

¢  RED-nstitutions ke Fraunholer Institute WES, testing of blade life dcle), Sthool for
Apphcant Sciences Bremerhaven (Hochschule Sremechaven) and IS¢ Institute for Shipping
and Logistics

e Training center for offshore wind workers (Falck Services)

Besmnarhavan Septembar 2780 2008, Vil of Delegation from Taivam CHrshotw Wing §

bremenports

-

Questions & Answers * Wortd port

4. When the local government starts to develop offshore wind industry, what are the
support schemes form government?

« Provision of land for building up production sites
* Subsidies for creating new jobs
« Building up/ strengthening of existing ports areas [quays and soil-enforcement)

5. When the local government starts to develop offshore wind industry, how does the

government Increase the confidence of local companies and encourage them to invest
in offshore wind industry? And how do Bremerhaven port attracts investment outside
Bremen area?

* Semting relizble national targets for offshore wind, based on the Paris climate
agreement and european & national needs to reduce the use of fossil energy

« Offering an attractive framework for offshore wind like well educated staff, land
and a cluster of related companies (suppliers, engineering) and R&D-Institutions

Besmnarhayvan Septembar 2780 2008, Vil of Delegation from Taivam CHshotw Wind §
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Questions & Answers

6. When Bremerhaven port starts to development otfshore industry, what are the
challenges? How do you solve thesa challenges?

* Being the first mover in the offshore wind industry, starting in 2003

o Strengthening of parts of the existing port infrastructure {used for contziner,
break-bulk and automobile operation) into heavy load infrastructure (quays and
jack-up berths) in a short space of time

e Matching different requirements from wind farm developers, producers and
installation companies into a multi-user infrastructure

bremenports

+ World port

Questions & Answers

7. Taiwan i going to develop offshore wind farms soon, do you have any suggestions
for us? and what are the cooperation opportunities between both sides?

* Logistics requirements for handling, storage and transport of [beavy and huge)
components have to be considered early in all planning of infrastructure and
operation from production to installation offshore and vv.

* Cooperation in terms of consultancy for building up an appropriate port
infrastructure for handling of offshore wind components (master planning,
second opinion, engineering and training).

bremenports

+ World port

Thank you !

Visit our virtual presentation at www.bremenports.de

bremenports GmbH & Co, KG Tal + 49 (0) 471 - 30001-0

Am Strom 2 carsten rogge@bremenports.de
2768 Bremerhaven
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