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S TTIEAREH 105 428 H 30 HE 10549 H 4 H - [REW =
A AE IR EL R I G R ) BlREas - shimi R E - 2B
BRRESD TS EEE R R S BRI H R A =] (BLFE Royal IHC -
MARIN ~ GustoMSC -~ Seaway Heavy Lifting =) k7 B4 5E 5% 1ty
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H - 2EEHRTERE

— -~ #% Royal IHC
(—)iFfE - 8 H 31 H(EHH=)
() ITEH AR
Mr. Arjen Verhoeff, Area Sales Director

\

Mr. Henk van Vessem, Technical Accountmanager
(=) g

1.5 558 © Royal IHC (/R TR » 2 H BTG -
i (ackup) TAFALFARTS » FHAVEB Eakat LG
JEMT - PREEAT BB EM S - B ZRREER 50%
% AR Ry B E R flashen ~ HEleeat  EmIEs M
FEAE ~ RS (F B R Y RIS R - 32 A I B A 2 A
HE - HEMBEEMERE TR - 520 538 ABONEE = B S
HBASE B - FTHE KR SE ~ B 1T B AR Bt ax f B 17 B
RirA G ~ BREEELZEMmIT LR 8 EFER
i~ EELERH - AT el DM -

2. KX FE G EE) - Royal IHC FRiM8HZ A FIZEBAN - IR% A
st N H AT e =2 ) S EE R e A i AR rh P B2 B Y B = & B
PR EIR R E BRIV 2 % - 52 A F RN SR E S &
o5 B A B a5 B A HY 7%~10% - {H 1F O e 1y B 2 20 -
BUBREE MM EA S 7 70%~80% - H 80%PL LHYEHELF
PR A AE KRV TS 50 A R » PRI 7 3 e B R At T H
B G A T A& B as e i -

Ny
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1 FF= Royal IHC

3.2:3/j Royal IHC &g - 3%/~ =) ] [RES =AY RS K et st 8
BRI E - Hf fy Seaway Heavy Lifting Fr#li&HY
Oleg Strashnov 5%k Tff(F GustoMSC %&1) » Bt FR L
B A HY B AR B AL (mono hull crane vessel) » L&A 9 H
2 H¥FEsl Seaway Heavy Lifting B% &8 3% f AL -
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3 2] Royal IHC H5TH (1815 K TH5HE)

4.Royal IHC jE T —Z T/ 5] IHC IQIP EEZEAY/K T ERE -
BEWGZ 8N T WAV KRENKRBITERE > N2k E
b 64 HETE g 3,250 THYENE 0 H 4y 80% &y
BRI /KT BeflE - 3% AN B Z K N B R ER 5 R E 75%
A TV A BEACEE 7.6 AR fii T/KZR%2 45 AR - Kl
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RITER AR - RIS B g A » FTHERRA 1‘%
HAENEFZRIFEE (air isolated barrier)ysh#% & »

EP [ A &t & (bubble screen) - LXE‘%HEB[%“ET?%%MM%

c3iQiP

IHC-NMS = a two mitigation systems solution
Air isolated barrier and a contained bubble screen mitigating highflow frequencies

TEM.

Air Isolated Barrier, using different medium & materials

+ Contained bubble screen
+ Inner screen
+ Air gap between inner/outer screen
+ Quter screen
Rubber isolated inner & outer screen

IHC OFFSHORE SYS'

Contained Bubble Screen

+ Multi level bubble injection system (water depth compensated)
+ Multi size bubble injection (water depth compensated

Extra features

+ Adjustable Upper Guiding

+ Fixed Lower Guiding

- Rotation Tool

+ Inclination Tool

+ Global Positioning System

+ Preservation protection system ﬂ
* Modular system

+ Andmore.............

& 4 IHC IQIP HyE ) Lima t1



- "ENRFEANEEEE ) ERETR(TRLE)
(—)iFfE - 8 H 31 H(EHH=)
(—)ihEE © Meeting Room Zaal 1, Netherlands Enterprise
Agency (RVO)

(Z)HEER © REETR) Bk EEEFR KM Mr. Bas Pulles,

Director International, RVO

()&

TERREIRELR I AR ) ERERREE
Taiwan-Dutch Energy and Innovation Cooperation Roundtable Meeting

13 : 15 RE W]
13- 30 | EEENER PhREERE | SRR
fEE=53&E Mr. Bas Pulles, Director International, RVO
TrEHEE TR
fa] 1 & 20 Mr. Jasper Wesseling, Deputy Director General of
Business and Innovation, Ministry of Economic
Affairs (EA)

Mr. Bert Roukens, Energy Envoy, Ministry of
Economic Affairs (EA)

13 50 | DEBNRBERR | BB
@TWTIABHIE | 8990 | SREISEERGE BHE

HEH e Mr. Arjen Schutten, Director, HHWE
(HHWE)#%ZE & 1F HEgA - -
{5 = 8% (MoU) MEgEFERE | KRR

Mr. Jasper Wesseling, Deputy Director General of
Business and Innovation, EA

2755  EiFR | GRE R

Taiwan Offshore Policy Implementation and Marine Engineering Industrial
Planning

fai 555  Mr. Ruud de Bruijne, Projectmanager Offshore Wind Energy,
RVO

Roadmap towards 4,500 MW offshore wind power in the Netherlands

14 : 20

S

1.Policies related to offshore wind development & Coordination
mechanism on sea area-territorial activities

2.Promotion of offshore wind industries

14 : 50

15: 15 | (KA
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Taiwan-Dutch Energy and Innovation Cooperation Roundtable Meeting
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: Grid connection offshore wind energy
w751 -

Mr. Rob van der Hage, TenneT
TenneT offshore
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SEmaE © Offshore wind training and education

7515 ¢

Professor Gerard van Bussel, TU Delft
Wind Power Development and Workforce demand
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Taiwan-Dutch

Py Tffshore Wind Energy
—— = > Round Table
W  esday31 “ust2016, The Hague

6 =75 EREEL T 5 EE Rag TWTIA B HHWE %% MoU

(R)EgKXLE
1L.EZJ5E
V5ERKF  FakFEBHER
(2)5|=f5#; : Taiwan Offshore Policy Implementation and
Marine Engineering Industrial Planning
QN EEHEL

AZERASENEEEDEIR  REEEOKE 5-20
ANRIGHE 9 GW JEAE 5 20-50 A\ RIEFIEIEKLE 48
GW » Kt 50 & R Z 2l s Rl V& gE = 2 90 GW -
HIZATpAss 244y 15.2 GW(EE 1.2 GW -~ &8 5
GW+9 GW) -

B.E( = 2016 £ 5 H - 2B IIACE 336 8 [ E i - 48
HLERE 666 MW - it 2015 i E ERY#EEL
15.17 (g » SHEEEREEERE 14.5%45 - Bk
2ZEHRAN > FEEEERECBITEMN - HRICRE
GAEE R E R T & - 2012 £ 7 HAE T E I ERE
FE R SRS EN L o AR E] 2016 22 e 4 TORHIE

10



% > 2020 FEHEE 3 o E RS - 4t 520 MW 5 & 2025
TERE R RETECE & 3,000 MW -

C.Z8 2009 FAENi T " HARIFEZEREGE , 24t 20
FEECEBER > b EENHEREREEER -
2L 75 2016 4 it 5 fE B R I B o Sy g[S EE 5.7405 T
B O] FERT 10 AL JEEE 7.1085 T ~ 1% 10 L E
3.4586 JTHYFE A= E % -

D.kx T /rEist 50 BN T A 36 (78 1350k > Bk
FHHEE > EFEEAN 2017 FRATEBIRFFES > LR
2019 FHUGEELET ] o H Al BN #1785 B E &
VRG2S BURIRRE  FHE R 2017 S @B X »
HiEHEFEE A S 500 MW £ 2 GW B & » HIZE#EE
ALK DI R RCA - THE 2025 F£52/ 3 GW
i USRI R B K TR 5 [ = 5,400 (B THYREE

EHFICAH L RERAZER I EEEEME > HFEH
He e B B R E RN E o B E TREE N E ZIRET 0 Bl
B P& & P DU T IREIE B ZE R RE & > =B 2
(B RO IR > {E R B E M E o = B E 5
FyFEHE, -
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2855
()51 + Mr. Ruud de Bruijne, Projectmanager
Offshore Wind Energy, RVO
(2)5| =5 # : Roadmap towards 4,500 MW offshore wind
power in the Netherlands
(NEEEL

AT B AT B 45 i R BB VB E B A Rir B ETH (S
100 A Rpg P EEHZE 9.5 N RIFD) » /K% (<40
NR) > BEAERFERENEL > EEKREE - HAifA
M Car & 1,000 MW H = % ERREE &y 3,500 MW
HIE RN EBCT S LA SR EE S > SRS AFF K
40% -

B.Ry2E bt H A% - e B BUR & B E Gk (B TR IE
BEVE %) - RO - BTG HEE - EaB LE R
%% &8 ik (offshore high-voltage substation, OHVS) -
RVO s8Ry » EEAYRIIRE SN R B P S THE
HysE M - HIRSRBEFRIEN -

ClEEMEE T HEEREH A5 TenneT &2 EH
g R 2 RS BR SR EE Iih (Borssele Alpha & Beta) -
THIE 77 AT 2019 A 8 H ) 2020 £ 8 H 58T 4 —#i
AbHYESET - AT AR -

D.75 B BUR B 2015 F#E % 2019 4 1k - JR Al B &5 A
O 2 fE %5 - 5545 350~380 MW » 2 = Uit
(& R AAE  5AE 2 B4 < A B 1S 30 Ay 2 iE
aF Al 0 e 15 RV EEMAL - FEARERE LRI &
0.12400 ExyrC/fE ~ 0.11975 Exyr/fE ~ 0.10750 Exyc/
f& ~ 0.10320 ExJT/fE ~ k2 0.10000 EXJT/[E -
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EHWO%T R B DI R SR AR N A AR B B ~ R BT
B ERHEREURSE - BEE TN EEZE
EAF - WHEIA B SR HE o HukREE S 0 Al
TR E RV EE - WEl RS THPEE TR B R AT
o — M Fyrm o 2015 FEE—imBisH Dong Energy 5
T, SAE(EAR By 0.07270 BUT/[E » BRI ARG
PR+ (b B {15 17 T ST 3 7 o 20 R e o e B ol A e K
A40% 5 ELZ D) ©

8 Mr. Ruud de Bruijne (XFE1E 5 [ S 3

3 EHRE oRiEE
AR st a 4 TA 18 - ¥ Policies related to
offshore wind development & Coordination mechanism
on sea area-territorial activities (& = J&| 8 B R #l 2 B T
7% 1) ~ Promotion of offshore wind industries (¥ 5 & &
EEHEE)) ~ Grid connection offshore wind energy (5 /= J&
B ) ~ Offshore wind training and education (5 = &\ &
AA G REBLZ )
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(L) L 5 R BRSSO E By S ) - B LT 3

HEBE(E LTRSS 2 TR O

A SRS - HEUT TSR EE RS - E
BT o LT 25 B A T 5T 53 30 A
EHERR ERREIR O - BRI EATREREY - 1
R BT S TR o R S AR
8 -

B. Ay T % 2 L R 58 R 4B T AR
SEEREE MRS A LRSS o B L8
RS (S ERBRASAY IR A O - B ST R
] L0 5 L R e SR SR T RIS B
TS B S BRI IR A SO R
TR TE IR B AR S A B -

C BRI BURIHR AT B » HEBSEH 02 BT A
T - U B A S LR A R -
WM ER AR o A S DA SRS S B
BETIREN  HEBNERFR SRR
Rl A B (L W0 LSS TR H T
B AR R TR AE U0 B0 U5 e L A e 2
R AR R A - R
BB P A I 5 5 B Y 2 S
Pelfi 4 435 % TR SR SR - T AT EE BRI (L e
BYSES » — 160 B B TE ML B E SR R MO RE T
R (LA 5% TR 29 -

(2) 8 L8 4

AR RIS 5 SORAT B ARSI - BURHIBLR

Fy 11142 {554 B A5 2 (lowest possible LCOE) » i
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FHE A E A E TenneT & & FE LAY ELE o
TenneT JATEE T35 BREM &5 1A T 2 HE [0 Rl - 3R
28] (B8] 7 B e T A (] > 75 BB B M R S B A 1T e R S B
OF B U T a8 B - ek ] 2 F M EFK
o > DUFEAR A B -

B IR Bk = m EE Y B4 AR I - EA BTN
o1 (Masterplan) ; $1EE _EHYE A 24507 - 8 B [ 4
HIER o HEA TR RS S & -

C.HNEE R EAENERE KR - FrfEE S EIEET
AHE 1 o BEIEHERET 0 BB AR LS
(Standardization) » DIFE(EA 5 HEFEREKEAZ
Mo et AE EE A EE A EA M B RIEE
ag HY 0] ge Mk 0 DUIA FE 1% 28 5] gE /Y JE J7 1% 4H 5 3t
(Repowering) -

D. FEE L BN B BB T FR 4R - B A
BEEMAEFAERIRE DR IEE B ISR
B/ N TR B REE B AR -

E.TenneT GHEHAMBER @ik > HIFHEHETH L
o ar) > H HYTE 8T B o = LR OF 4 B S B 28 m A2 v
RS T E R EES R - RIS n] e =
% o

(3) ke == M B A A F SRELZ
A HATE S ERE AN O EEE PR EE - ER
2R i e T2 B <E AR e R VR o R R Y B SRR A
DA R - FrfBRI AT > EH 5 TR G 30%)
Jepin N B (25 30%~35%) » T {F 93 1 22 Ry if i T
B ax i AR BLEEERE F  H B 7R A K

15



FATHIANTT - Bl S B ~ A ~ Sm R
F 0 Ah 20% 5 A FEE T BREAEIZAIAL
PravEs ~ W ~ by > IEH#EE > 5 10%: £
REE PSR R TE AN iR ~ TREAE
EEEHE > QEF 5%~10%HTELHT -

B. £ B KA A 51 R S Ik B A5 VA R ] R S bk B 3
R E R - REEH - AEE TR - EE
el e ~ EREE LGS - BUGENSLER - 2
KRB AT ~ A EEHE -

C.HREI N AA 5 EEEBEALMT - HEEE SRR
EITEGE S > HAMEEARBEE AT AE > HIRE
A4 R BRIV IEREER B R IEE > DU R
o VR SR Frar AR (L 2 S8 LREAY AL 47) -

= - F¥a/i ECN fHIAEIREAFE F.0
() © 9 H 1 H(ZEHm)
() HEs AR
Mr. Robert A. Kleiburg, COO
Mr. Glen Donnelly, Business Development Manager
Wind Energy

Mr. Piet Warnaar, Business Developer Wind Energy
Mr. Berend Vreugdenhil, Innovation Manager
Gasification
(=) Eakac &
1167 el A Tt B T H a2 17 Tl R R SE B R I R A - 2
B 311 e B B Y B PR SR BE R bt 35 s 2 — - B AR
FEIECAEEE - KIGEE ~ AEERE - PARIEM - BETRRCRA
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BURMIFE S 5w > M E IR TR AT ol A i
WFE e At T EE VAT - FEHSER T > farkdAe
TRBFE L BT 3% e 7 48 A s MH R B RTGRRO 247 > 580
FEWTFERH % & ~ SRR ~ Al SEMEREL A Z YK ERE TR %
At o [E]RF RS B RE TR BE Y R R 5 Je A o BR AR RS -
ECN JRHH ARG 22 B J5AH R FI97 - 1 o4 ¥ o5 I i B 4
BT S BL AR R -

2.ECN RBOMMH & B 2 2 gE JRHE A 2 — » HAEBPEFHIR
BT ZalEstE W{EE T35 % 5 A A2 S 0 77 Bl R B ~
T EF S A S FErE - ECN Ron o $HEREeE > Z b
e (k= EK S0%HT I ol BL R a8 ke 75 > B U] 8% BB F2 ik BO%HYHL
il BRI AR A5 -

9 1t ECN FEHUE GG RSl 28
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[l 10 > ECN FEH A & 25 Bl A 8 RE R i il e &

3.ECN %I » faf BB S 2013 A 9 H B zEZE SR - JE& F4H
T B A 3 AR GERERUH B FR (K 1.5% > & 2020 £
AR RERMEAEHY S PR 4%52 S E] 14% - WY 2023
FE—SEINE 16%  FrA AR EBCRE—NIES » 5
PE0 1.5 EE e TR E - Rl HAEMEE R - B
J185 87 2013 £y 2 GW i 2020 £ 6 GW >
FE I EHIH 2013 £ 228 MW £ £ 2023 4 4.45
GW o

A AT BBV B oy - 157 BR BT 21T BT A ek 2 R B 28 5T AT Y
{EZE - W 5 B 55 3 51 Y AH BH B0k (U R S B ~ /8
FEE) - DFBRAT RV B4R A B X BB 48 A =] TenneT &
TR B o R BUMN B 2015 FRA 2 2019 F 1k &
NS 700 MW BY B B  B{E 215 350 MW (HH &
N 2 (H%5)  BEENGEER FIRE 2015 FHY
0.124 BT » BETHZE 0.1 Bt » SIEERBEELNH
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EMSEF A& n] & 30 4F > 16 o] GRS E A EBLEE Sy
S E AN E 2 ES 15 FaYEE) -

SAEESIOFEEER 77 » ECN RoR » {e P48 2~ - iR )1
fitkE i 25%HY 88 ) i A 2 A 4 pEE T A - Ay R RE (A FE
A G HLALER - PHERS B OFHoR) - 5 7R PR B SR 2I £ Tl P A BE
TR EWINAEE - TenneT EFIAFLEBLIEEAE « BRI
EH (MK - BElas o MEENERGHES)ETHE
itE o WETFHFENERSREXEAFES@ER - &
R)F > WIEARIZR D 2A3E 380 KV R BRAYEH MEEI EE A o
KA R EEER SR E R (HVDC)E 4 - {o7 # H i 1IEA(E
I EEY  HAERCZINKIR B EER -

6.ECN 50 5 » #ft o2 JEUS BV IR #5 & E o5 & S S5 BRSO
HY /3 dEiEBlE AR H G 13 - Kt mEEN 4 » &
IS JE\ 5 55 P B B 26 oK B KA #5 {b 38 & 5 K (levelised
cost of electricity, LCOE) - [fij JF{% & (KHY AR5 B A -
PRI kG 555 2 % 5 M 1A Y 78 o I it (3 B 0 & TR Y T o P
BRIREAAE - ZHEMREF)ENESas hEE -
ECN %7 » &40 3 X3 @AY FarmFlow ~ EEFarm &
LR > A BT R B R RS E > N EREN T
ELEE R R FEOK R ENFERET » A —FE ECN
Install #kEg - B 15 e == B 5 i TP 5 WY EHAR ~ Bl - It
Rest BERMAT TAY K5 ~ 3F rI &8RS ~ BEJFEAE
THAF % - WEPHZE RN B AT iE pRY THARESS - i)
AETTHE R RIS TSRS A E S TR S -
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\

Offshore Wind Energy ECN

Lowering LCOE — wind farm design — Annual E Prod

e [ntegrated design — optimal trade off aerodynamics vs electrical infra-
structure
— FarmFlow ®, in house developed, validated, 20 yrs + experience —
— EEFarm® ,for electrical infrastructure), validated, 15 yrs experience

11 ECN @RS aE LGt TE

7 AEAERETRER 53 > ECN HYBTEE 5 A B AR B Y R Ab Bt
RREAE AR ~ EEYEEESE > ZIIE8 TG T S EVT
HEEYRCEM > EER SRR ERIAR > A
ERIESE T RAER - HRrEBEEFRSFRKEE 4
MWth Z A4 B PAR BT FE BUR#EE L > 28 P oo il AR AR TR
it THIEA(2016)4E AR 7] SH 15 AT Fe Y B s L & -

+ 285 MARIN, GustoMSC
(—)EFE © 9 H 2 H(EM )
() EBA A
Mr. Johan H. de Jong, International Cooperation, MARIN
Mr. William Otto, Project Manager, Offshore, MARIN
Mr. Barend Jenje, Commercial Director, GustoMSC

Mr. Fons Huijs, Technology Coordinator Hydrodynamics,
GustoMSC
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(=)g ka2

1. 751 5 /5 2 01 22 Fr MARIN(Maritime Research Institute
Netherlands) & it fic /7 B2 58 KRR AY T 5 SH Se i i
Z— R e~ AN 2 RSTHIE SRR E -
R G H A IEMESE - BREEREE RBUF - ER%
PR S AT R R AL A B SR - ARAT A E  Afn L
F2EN - Abss ~ AHFNRIE R AR A FEHMEGE - MARIN
Ay TR R A RHR B FT4H &% - & H s RE R 22 0 1 FH R a8k Y
TR REREHENERERRES 2T FEM - 2R3
85% 2 H [0 P& 7 3 A SR HY B S AT 1M 2K > HL gk 15%7K
B RHAUA -

2.GustoMSC ~ F] e 1R #EH & A FEHE R - H A E#EE
JEVEE SR 2 BB 6~ A& FIAH B A ik 5 g < s st SR sk &
EERE AL - B EIE H BSR4 E
FFPEEEREIE A ~ RIAG R R SR AH R = K
BN B SR - Z A EINEERETHEE 2 5T
EHFa o FENEH PSR EE - S e st g A i
B P ECRE TR o PRATIAY FE RN » SN ER
PR AHRE G A > WITTFE R ~ [EE R FA XY [JE &R 480
B EE T DL 23 1R 5 4t - GustoMSC 1EEL ECN
K. MARIN & {F B % % 8 = 8 72 B %08 T~ & i
(Tri-Floater) -
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12 %3 MARIN SBSE R B

3.MARIN 7R » BEZR AR B AR 58 8 ~ 2R bRy R AV Bas
fiti A ETT 4/ NME A B TR DR R AR 2 Y A BB ]
It 5 B B R B (E A IR B M - B ST T — AR B i ET
i i J1E (Computational Fluid Dynamics, CFD)Ed & f& 5
BEAE T S THR ST AT Ry R BLTHM - 2 1% DA%a/ N R AL T
o B B S TH B R a5 BT ATl DA B )1l B RN
M ORa% i BEAE /8 LA Y #AF -
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CONCEPT ¢=) DESIGN <=====) OPERATIONS

Analysis Testing Simulation Monitoring
Desk / Computer Prototype Virtual reality Reality

13 MARIN fetibaiat 2 B iehsa LIFmts

A AF o BB Y it T RG AT U AH 250 - MARIN 38 % ¥ it T
Fier A4S B i b e v B S ] Ry e A T RE B g T By > [ el 2 el
g TS BAL i B VR R AV B 2GS # (F R & - AT RE R Rt TR Y
74 0 R HEEE R 7 250 BB 00 HH B4 2 59 28 B Al B 3
{EhE At > & r IR TG -

SR R AR R L RN B RIBEE S R 0 B
A FEE K7 (steep waves) Kz 1457 (breaking waves) » ¥} [& €
TCHYBE B A RE S B - 1F BSR4 A B RA Y
i - HATHEBEH R OB GETT - EIIFEE SR ER
AL A AE 7K 5 B 28 (W1 7K 2 78 50 3 R~ VR 558 7 iz
A] LA B B A A R o M H AT A B R ERE R
HAIER Z A EEENFE AR - A 5P © MARIN
Ed ECN ~ GustoMSC & 1F - B3¢ % Eh =\ il 5 B Y AL 5
G H BB ARG & fl A [ B AR R 2
L7 B =AY = B R 2 B S E T
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14 ZREHEEFE RS B U A TR

T~ &5 Seaway Heavy Lifting
(—)EFfE 9 A 2 H(EHR)
() ITE R AR
Mr. Jan Willem van der Graaf, Chief Executive Officer

Mr.Erik de Vrij, Business Development Manager
Renewable Energy
(E)

1.Seaway Heavy Lifting Bl 177> 1991 4 Z R ERE L H A
REJR AW ~ RARITES LARBRE » DInSEEREZ 2 H
R R E e B 44 - 5% 00 = E EE R T B
AH i S 2o R A B (RIS ~ & B R (HVAC)
FEERE R (HVDC)# & ik &5 - Seaway Heavy Lifting
F B 7 ERFS Stanislav Yudin & Oleg Strashnov > % H
4 2,500 A1 5,000 MEHY FHEFES) -
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2. KX 25 Seaway Heavy Lifting » & e S8 H Al B T /EM
Oleg Strashnov - £ g AR KA [E] BY D RE HE 7T 47 B e
B BEEN S TEEEDRE - REMRERER - EEE
BB ~ oG858 % - HinEE > BNAT
EME Z ThRESE B ~ IEE M » (R =

[
| )

)X

15 21§} Oleg Strashnov #EE T EEE
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3. ZAFEIRIR  ZERC REEZE R 250 BHE EFa
Je 550 JE DL F Ay e e AR K N BB - B AT AR BT 5 B
Dudgeon f#f B &5 25 - ZE G HET &5 67 &
Siemens A EAY 6 MW & JJ# > £% B ={(monopole) X
HE » Seaway Heavy Lifting &F 67 AR EIEREES - & 1
BB B b T2 -

517 FEHY Seaway Heavy Lifting f&sf LT3

A% N FH SRR RBITEHEBE R ZAT - FREIY R & J7 i

TR S - DU R - J7Re S FohfE ¢ i H 1
7 A B b A A SRl SR DA R SR ZE 0 T HY Bl A AL o iz -
ZAFIREESE - R ESRKEEEN T EEeE - D
I EEHATHIRCE -

5. 157 B JE\5E H [ 177 € (Holland Home of Wind Energy, HHWE)
HEN 9 A 4 HH3=% » Seaway Heavy Lifting 7R/
 WETE R B A BEENZ A FEREZERERLH
FH > S AENHEEEL s RAEFRES EEE
R R AR BT ER B A AR EM FE A ER 262
Siek N EIHBE R RS - SRR E XL E -
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W

- B

— ~ BB 21T 12 B o7 B B 5 B % & I 2 i (Netherlands

SRS E T

Trade and Investment Office) - Netherlands Enterprise
Agency(RVO) kz $4 [0 &t ey i 2= A0 R e 2 14 B 245k > J7 RE I
AR a7 Tl B2 e 2 L B ~ P A RV AH B 2 IR B [ ] B 07 o
sk » A0 E B AR ] B BUCR B R flo S R B 58 T = AR
BRI A TE ) B R g B EE ER e - 15
75 308 2 Aay B T 5K+ 7 SR 1T ol B IR R = U R A HE B AR
RZRLEE T R e EREEAREEGFCRZE » 4
FE BT bR R EEH AR R EEEE  BlER
B AR RER SR B A

BERBLALET I & 1F ) E R s T
(— )l /5 o 2 fee 1B R B i i Ui B i o e ] i e =2 o\ BB SR

125 et - HBUF EEREERE T - REBRE
L RTA A E R R N EIT R AT w0 I R T A PR £ 2R
PRAUGRAE - ESEEEARBREF AN - IR 2 558 14 T
SRS - (HIEE R SRR ZHE -

2. yieE a2 HE R R EMFEIER > Sk E TEZ M
BERHEE  MEBEMEHELAREY - BUF EEHERE
1o I g s B R 1 7 IEL 288 - B S e B R R S S B Y L
G 5% BLE BLALER - M R A HY T SRR T RE A R S [ 1B F5
FY 2 S B P B i A -

.M R E X R F M ER - AFCAAERHESENEE
THemEsR  HEEERARE  §FEEENEERINE R
AR > MATHBETEEA T EEAHERE
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AR AT RE 70 > Ak 5 [ = B FR S s e B K E A A
R A PR A o PRI B 0T 725 28 B P & 1 5 | HE B AP ik
AEER T > FEALBE TREEENEE  HHAR
FEE BN E (b A G E TR S -

(= )ik = B O M

115750 H AR #5975 ZETTREREIS R - BURNAYECE Ky i
[ £ [ 5% FR Rl AS 5% e (lowesst possible LCOE) » #iH B = /Y
BN E TenneT & 5H g B BEILAYILE - TenneT L {E[E]
155 R AV & B e v R A8 O f7 R o e B [ 155 B e Bl S [
5 B O E A7 S P B B 1T B O R R Y i AR B 0 T
S HINELYE BV > DU RA B e o

2. 3R BB R R 1Y B 4 R BB > HLEDR LV AR
B B [ 4 Y B 43 1T B2 HS % & (Master plan) -

BHNEEFERESEREREA > RS FEEEFER R
— B S BEHY R E T H B A AR (L e 5T (Standardization) -
DI RRCAR 5 W ERRKKFEABE > shatiFHEEEE
AP ER M > B RS Ea YT RN 0 IR ERE 0]
AE Y JE\ JJ 1% 4H 5 ¥ (Repowering) -

4.7 - EREE IR R B Y M B B B Y i TR AR 0 R B E M
R RRIRIR - DU YA B S o/ N T
B R B R AR -

5.7]2% TenneT G HYEMEBER T & W HFERGETH
FEER o DUES R FINE RIS I -

(E)EeE R E NS RELTE

1.HpTE DS ENmE AN O EBEE P AEREREE » HAREKE
b R0 S By e 2 B BE - IE B A Y BR EE Al A IR 2
FRFREIANTIH > F3 5 TAZEN(&Y G 30%) K Fifis N 5 (495
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30%~35%) » T{F¥HIk L& Ryt o Bis ~ B 2 de Bl 1
HEF  HXBWATENEELITAIAT] > fIasC & féE
ERIBhHE ~ A~ OEEWE 0 & 20% 0 SANEFHEE S
HEWRBEZHINL > FlarEH ~ 5 - fRig - K&
%o & 10%; ZRECSFERYSEMoTE A BRI
IH%E%J CEEEHE > QEF 5%~10%HILEA -
HATE I AA e EEEEARNR - MR B E R T
BHdEa > HAREARBEBATARE  HREERHAK
BEAYIEAE SRS AR I 5 B 2 - DUE of 9 )0 e 52 R B /2 52
AR (OCH2EE TENET) -
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& 1SRBERE
%%/ Bureau of I

1c nergy, MOEA

Taiwan Offshore Policy Implementation and

Marine Engineering Industrial Planning

Bureau of Energy, MOEA
August 2016

(@) ERASERR o Overview

©  Wind Resource in Taiwan
& Promotion Targets & Strategies
& Marine Industrial Planning

& Focus of Cooperation
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O RS . Taiwan Offshore Wind Potential
I
= Shallow Water (520 m)

* Area: 1,779.2 km?

* Potential: 9 GW
* Feasible: 1.2 GW

B Deep Water (70-50 m)
» Area: 6,547 km?
* Potential: 48 GW
* Feasible: 5 GW

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

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

Ref. “Wind Resource Assessment Handbook.”™ ITRI. 2011

& UEERID s Current Status of Wind Development

B Onshore (by the end of May 2016)
* State-owned: 169 WTs /294 MW

» Private: 167 WTs /372 MW )
£ =
& Total: 336 WTs / 666 MW S an |
(15.0 % of all RE) --"

H(ER)

7.8 MW

* 2015 Production: = 1,517 GWh
(14.5 % of all RE)

B Offshore

* No offshore wind turbine
has been installed yet.

w
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| AEESBEERD

# Bureau of Energy, MOEA

Targets of Wind Power Development

B Thousand Wind Turbines Project (- :
* Short-term Target: 4 demonstration offshore wind turbines by 2016

* Mid-term Target:

Offshore 520 MW by 2020

* Long-term Target: Offshore 3,000 MW by 2025

1,050
4200 1200
— Installed Capacity
3,600 . 1,000
g [ ] Turbines
3,000
E 800
2,400 =
%‘ 600 g'
= 1800 ]
& 311 o
U 1200 , I
600 — =——— 200
0 | 0
Year 2013 2015 2020 2025
MW WTs MW MW MW WTs
Onshore 614 311 647 1,200 1,200 450
Offshore 0 0 0 520 3,000 600
Total 614 311 647 1,720 4,200 1,050
V| ASESEERE . .
# Bureau of Energy, MOEA Feed-ln Tarlt.f System
I |

B Renewable Energy Development Act (2101

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

* The core strategy of the Act is Feed-in Tariff system.
» PPA (por

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

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

B Feed-in Tariffs of wind power in Taiwan
* Onshore: NT$2.8099 (€7.6¢)/kWh for 20 years

* Offshore:
- Option #1: NT$5.7405 (€15.6¢) / kWh for 20 years

- Option #2: NT$7.1085 (€19.3¢) / kWh for the first 10 years
NT$3.4586 (€9.4¢)/kWh for the next 10 years
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O s Strategies for Offshore Wind

DIP ZAP 7D
Incentives for Pioneers Transition Period Self-sustaining Industry

B [Phase 1] Offshore Demonstration Incentive Program - = - -
* 4 Demonstration Turbines by 2016, 3 Demonstration Wind Farms by 2020

* Government provides subsidy for both equipment & developing processes

B [Phase 2| Directions of Zone Application for Planning - =,

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

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

B [Phase 3] Offshore Zonal Development - - -
* To be announced by 2017 while SEA is currently in progress

» Commercial scale for cost reduction (similar to Round 3 of UK)

& %5 Demonstration Incentive Program

I | S
[Phase 1] DIP

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

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

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

Demonstration Turbines Demonstration
commissioned Wind Farms
(originally Dec. 2015, and commissioned
has been adjusted to Dec. 2016) (Dec. 2020)

Plan Proposal Preparation Construction
initiation review Permit Permit

(Jul. 2012) || complete (Dec. 2014) (Dec. 2018)
(Dec. 2012)

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
(2012) (2013) (2014) (2015) (2016) (2017) (2018) (2019) (2020) (2021) (2022)
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Q EEIDEERSS

G e ven Specifications & Requirement of DIP
s < .

. ,_L'Phas 1] DIP
I

W Met Mast &2 £821:%) B Demonstration’
* Water lf&th 10 m or more ﬁs(ﬁ: $ )
*.J:Helght 70 m or more AP th: 5 iior ouey
o ~ ‘ m + Capacity: 100-200 MW each
- l)'?mi;?;s)tra n Turbines + Commissioned by 2020
A b W see
¢ Capacity: atleast 3 MWeach i 4‘:~ ~
: = o -
-+ Commissioned by 2016 e o = i -

‘“ e Eas EEIEJ e .4
G iesvon Awarded Demonstration Projects
]
[Phase 1] DIP
Y Formosa (%) @Miaoli Taipei City~/” Y,
* Capacity: 128 MW (32 turbines) — N\
- Distance from Shore: 2-6 km ( Taoyuan - AL(S_'
@:untyr}New_Tal
Water Depth: 15-35 m T \’\ V._/\clty
Fuhai (53 Ch 2 Hsinchu:
uhai (32 %) @Changhua ~ County
Capacity: 120 MW (30 turbines) / Miaoli L
Distance from Shore: 8-12 km /\/\ County ~ %
Water Depth: 20-45 m égfr aic}‘\:’“g ‘c?t yﬂ/ M¥JN
o t
% TPC (&%) @Changhua 5
- Capacity: 108-110 MW (18-30 turbines)  WChanghu {
+ Distance from Shore: 7-9 km Collinty Nantou >
(/ County Hualien
+ Water Depth: 15-26 m ( ggmtr; °, County
9
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Q) ERIERS vous Zone Application for Planning

[Phase 2] ZAP

B Siting for Zones of Potential (ZoP, % # 5 4k)

Faipei City~,/ .
* Within 50 m isobath of west coast 2N

& V% \; '(\
* Excluding protected, restricted, planned or developed area ‘ Ta'(',yuan"’:, ¢ —
- 36 ZoP: total 3,084.5 km? (approx. 23 GW) ~/\County:New Tai
3 ga N < City
= < Hsinchy City 2 > g
B Directions of ZAP (announced in July 2015) ‘r"wﬁz Hcsinchu,i o
A~ “County @
* Applicants should plan for the whole zone. ) y *’««,/ Yila
Miaoli L — /[ Cour

» Total capacity of each case: > 100 MW
 Capacity density: > 5 MW/km?

~ ~ County

¥ ¢ A & g

* EIA approval required by 2017 fﬁ Taichung Cit”_sv”; 4

S~ " N /|
. . —\ ’J : /
B Negotiations b / S
Ve ,Changhu? ) it
+ SEA & inter-ministerial " 4 ./ County Nariou s
negotiations will be e Colnt) / Hualien
conducted based ( County
on 36 ZoP. = bin —
=)l { 7.. es
: ¢ i T
o KBRS
7 Burean of Energy, MOEA Zonal Development
EESSS—— ]
[Phase 3] ZD
B Purpose
* Marine Spatial Planning gm
« Optimal Resource Utilization g
* Domestic Industry Development I
i
B Goal ;
* To be announced by 2017
* Zones will be released in stages : . N

* 500 MW-2 GW for each stage
* To reach 3 GW target by 2025

2500000 2550000

B Strategic Environmental Assessment

» SEA Report reviewed by EPA on 9% March
2016

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

2450000

HiAm ¢
Qg — S0m  1:1,250,000

Zstometers

11
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& RN .. Domestic Market Estimates

B Offshore 3,000 MW by 2025 — NTS$540B (€15B) investment*
B Policy — Developers — Service Providers — Manufacturers

NT$37.5B @

onshore + offshore NTS$39.5B NTS$166.9B NTS613.5B

Mw
5000 613.5
. 600
4000 |--. Annual Investment | .
2016-2020:NT$23.2 Billion/yr Z
i i =
Ol B 2021-2030:NT$58. 9 Billionfyr . (SR | 400;
=x
300 E
PTT T NN | — e
H Offshore (MW) 200
@ Onshore (MW)
ST N I o e | .
- 100
o o

2020 2025

2015

*onshore: NT$61.000/kW (€1.649/kW); offshore: NT$180.100/kW (€4.868/kW) -

i xoSupply Chain of Wind Power in Taiwan

S
.
Manufacture ) Service ) DeveloEer>
Raw Material Components/Sub-system System Planning Operation
........................ 1 il S TPC, Infravest, TPC, Infravest,
Steel ] Electrical Sys. 1 Tower i Onshore : TGC. Sinotech, TGC. Formosa,
csc {ITECO, TATUNG,!{ CSC,Litkang ij ~ TECO | |Ily-Hsing CECL | [Fuhai TCCY,ete.
i i1 Fortune, Shihlin, ",":':";':":':"il " TMHI, etc.
Sesvevioones | ChungHsin, o ) Blade ] S g
Fiber i1 Allis, Delta, etc. .
EF _Plasﬁ i ’ ) ': (I:{h?nnz%r;?chtt, : Offshore Construction
:Formosa cs 8 I a , etc. -
: £ I v s | |New Wind Power Chung Hsin,
: TmeM}hS& Er G b lr ______ 1 (TECCVCSCD Fortune. L.
{ CHUNG YEH, :| €aIbOX |, Control | °S . ; UXE.
i Drewloong, etc. :! FHI I Nergy,
: g 1 |: TECO, AIDC, : Woen Jinn,
Lo e e e ll Advantech, etc. p CSBC,Hwa Ch.i,
§7 S —_— AIDC, CSC,
o CastRorEe 1 Balance of Plant (BoP) Hhig T o
......................... T YJF Casting, | R e T e
Epoxy i Yeong Guan, Yih || Foundation Cable Maintenance
] i Maintenance Matured
: Swancor, Eternal ;| Guang, Cheng : csc.csBC, || Tava. waisin, Solvent, CSBC, |  =rEmimIay
Materials , etc. { Sheng, Cheng | Hung Hua, Chau- ete. KUANG-LEE, d Capable
: : Feng, Nan Lung, | Hsen. Hwa Chi, Vestech, CSC, etc —
i San Eng, Shun Yu, MRY, etc. Insufficient
| Hongda, etc. !
b ] PR -
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& VEETID Self-sustaining Industry of Offshore Wind

[ -]
B Identify the missing links thru DIP
B Match international experts with domestic players
B Develop in-house capabilities
2016 2020
3 |  Demo Turbines | Demo Wind Farms I
Phases of Promotion | - 7D :/ ZD p
Domestic industry of investigations, assessment and
2 consultation already established thru DIP

I "
Introducing |
int’1 technology |

Construction

Domestic TIVs and technology to be established

Industry

a0 mm Domestic industry olf offshore O&M initiated and accum_ulating experiences
= TIV Introducing vessel | TIViobe Service industry of marine
.§ design technology | constructed construction to be established
S Tarbines Introducing int’1 technology of design & manufacturing | Enter global market
g thru TPC demo turbines I of offshore wind
9_-l Transferring previous experiences of submarine cables and substations to offshore wind
= & 5
175} b Introducing certification sys. | Certified uf Production line of foundations to be established
1 1
Legend:Matured Onshore Experiences | Acquiring Technology thru DIP| [ To Be Further Strengthened | |
14
& CEDERB . . f Off: .
i International Interactions of Offshore Wind
E— |

B Successful Experiences of European Development
* Scale-up: from demonstration projects to commercial wind farms
* EIA solutions: navigation, fishery, environmental activists
* Onshore infrastructure: design of onshore base for offshore wind farm industry

* Finance & insurance: project finance and risk management

B Taiwan: the Best Entrance into Asian Market of Offshore Wind

* Resource: best offshore wind resource in the world
* Policy: stable environment and clear targets

* Supply Chain: design, manufacturing, construction, O&M

16
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Thank you for
your attention

l@?ﬂ&ﬁ:, R3E IR LB
ik 2 B BEIR /2
% ¢ Bureau of Energy, MOEA

“wor e
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sl o Netherlands Enterprise Agency

———

Roadmap towards

4,500 MW offshore

wind power in the
Netherlands

The Hague 31st August 2016

Ruud de Bruijne

S >> Sustainable. Agricultural.
Innovative. International.
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Roadmap towards
4,500 MW OWE

Aim:
+ 3,500 MW

Condition:
costs - 40%

Conditions in the Netherlands

Good wind resource
(>9.5 Mm/Sy00m)

Shallow waters (<40 m) &
Well equiped ports

Strong & experienced
industry

43




Roadmap towards
4,500 MW OWE

Government:

consenting; grant;
site investigations; OHVS

Market:
competative bids; finance;
build; operate;
decomissioning
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Designated areas

(Wind Farm Zones)

e Gemini
2x 300 MW
150 Siemens 4 MW

Egmond
108 MW
36 Vestas 3 MW

Princess Amalia
120 MW
60 Vestas 2 MW

Luchterduinen
= 129 MW
‘ ) - 43 Vestas 3 MW

| & X _

Consenting

L 2B 7R "V VI T -

HV Substation
CeLeLvuuiL vy Grant
Support aud

mechanism permft
_ . _ _ . o \tendering
Site '

investigations -

“
W VWV VNV VKN
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Consenting: Wind Farm Site Decisions

5,740,000

« Based on EIA

+ Site specific rules and
requirements

Bandwidth design characteristics %)

Construction parameters

5720,000

Operational requirements

Decommisioning

490,000 500,000 510,000
metres ETRS83 / UTM zone 31N
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Grid connection

Commissioning dates
(compensation scheme comes into force):

+ Borssele Alpha: 31 Aug 2019
» Borssele Beta: 31 Aug 2020

Offshore wind connection in The Netherlands — schematic

orenner

Grid Connection

Key success factors

- Standardization
(decreased costs)

No risk for the developer
ompensation scheme)

Legenda
Y 380 kV hoogspanninsstation Borssele
#) Platforms TenneT

——— 220 kV Exportkabels A
i i 0 4 8 12
Kavels windgebied Borssele T N
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Grant and permit tendering
* 4 annual tenders of 2x 350-380 MW each

1 tender (2016) 350-380 + 330 MW

« Lowest bid wins (< price cap)
Winner 1st tender: Dong Energy € 72,70 / MWh

« Winner receives: Operating grant (15 years) and

permit (30 yearsdyer1 2015 €0.12400

. Tender2 2016: €0,11975
* Price caps + Tender3 2017: €0,10750
- Tender4 2018: €0,10320
- Tender 5 2019: € 0,10000

Grant and permit tendering - Innovation

« 2017: innovation tender 20 MW
- Best innovative plan wins (< price cap)

« Winner receives: Operating grant (15 years) and
permit (30 years)
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"

and per
Key success factors

S

»

- Transpar.gilcy, communications

- Competition

Timing

5,740,000

+ Desk studies
- Geology
- Archaeological
- UXO
- Metocean
- Morphodynamics
- Wind resource

5,730,000

[ wind Farm Site Il boundary
D Wind Farm Site IV boundary
Bathymetry (m LAT)

+ Surveys g _>-15
B .20 - -
- Geophysical 5 giili
- Geotechnical 4 [_1-30-25
« [ -35--30
- s
e, M etocea n , ! ! Borssele Wind Farm Zone boundary
measurement campaign sl
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Site investigations

Work platform

Key success factors

s « - Shaft
- Quality E[ R

- Higher standard than usual

External | tubes o Transitional
plece

Grouted
connection

Communications

« Regular workshops, webinars,
e-mail updates
register: woz@rvo.nl

- Site data &
Project and Site Description:
offshorewind.rvo.nl

+ SDE+ grant and permit
tenders:
www.rvo.nl/sde/windopzee
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