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Comparison of Renewable Energy

Fastest growing renewable technology in OECD Offshore wind power offers multiple advantages
Installed capacity CAGR, 2014-2020
%

Utility size power generation
659 MW Walney Extension will power more than 460,000 UK homes

Offers +45% capacity factors?

1
Solar PV Significantly higher than onshore wind and solar PV

Industry of significant scale
Industry matunity, volume and technological development offer altractive
business opportunities and steep leaming curves

Limited visual impact on landscape
Hydro | 0% Wind farms are built far from shore
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Global Annual Install Wind Capacity 2001-2017
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Global Cumulative Install Wind Capacity 2001-2017

GLOBAL CUMULATIVE INSTALLED WIND CAPACITY 2001-2017
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Top 10 New Installed Capacity in 2017

TOP 10 NEW INSTALLED CAPACITY JAN-DEC 2017

Country il % Share Rest of theworld PR China
PR China* 19,500 37 Belihiii — ‘ .
USA' 7,017 13 Mexico
Germany 6,581 13 Turkey
United Kingdom 4,270 8 .
India 4,148 8
Brazil* 2,022 4 Bl
France 1,694 3
Turkey 766 1 i
Mexico 478 1
Belgium 467 1
Rest of the world 5,630 11 ‘
Total TOP 10 46,943 8 | ngdom
World Total 52,573 100
Source: GWEC
* Provisional NMumber . \
** Thestats include a decommissioning of 648 MW Germany ; USA
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Top 10 Cumulative Capacity Dec. 2017

TOP 10 CUMULATIVE CAPACITY DEC 2017

Country MW 9% Share Rest of the world | < PR China*
PR China*® 188,232 35
USA 89,077 17
Germany 56,132 10 ltaly
India 32,848 6 s,
Spain 23,170 4 VAR
United Kingdom 18.872 3 Brazil*
France 13,759 3 France
Brazil* 12,763 2 United
: Kingdom —
(anada 12,239 2
ltaly 9,479 2 Spain —
Rest of the world 83,008 15
Total TOP 10 456,572 85
World Total 539,581 100
Source: GWEC India
Germany - - USA

T TS | s s ; N
NP St RERifseataE
; » National Energy Program-Phase 11



Annual Installed Capacity by Regions 2009-2017
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Global Cumulative Offshore Wind Capaci

GLOBAL CUMULATIVE OFFSHORE WIND CAPACITY IN 2017
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Annual Offshore Wind Capacity Installations

ANNUAL OFFSHORE WIND CAPACITY INSTALLATIONS PER COUNTRY NET ANNUAL INSTALLATIONS BY SEA BASIN (MW)

United Kingdom

1247 MW

Gemzny
[rish 523

L - |

Belglum

Finland

France AlanticOepan

| | | | |

0

0 250 500 750 1,000 1,250 1500 1750 4000 2500 5000 7500 10000 12500
Netinstalled caparty (MW Installed capacity (M)
Sourcs WindEurope S ource: Wind Europe

N s BB RER RS
N-PIi 10

National Energy Program-Phase 11 &




Cumulative and Annual Offshore Wind Energy
Installation in Europe

CUMULATIVE AND ANNUAL OFFSHORE WIND ENERGY INSTALLATION IN EUROPE
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Offshore Wind Energy reach by 2020

- . Capacity MW

Global portfolio by Status (MW) i it

United States 013

GW Finland 2

; " Mo raay 2
30.000 France 9
South Korea 11

7.788 Spain 18

25000 - Iretand 25
Japan 73

‘ietnam 99

. . Sweden 206

20.000 === Eejii_tl_gflaLl)_‘y‘_ZQ_2_Q 2SN P Sy == =y [Metherlands 524
: g Belgium 712

1 China 1373

Denrnark 1408

15.000 | ! Germary 3573
b United Kingdorn 5138

! Pre-Construction 7788

! France 2

10.000 P apan 7
| o sain 25

V' Fniand a0

! South Korea 169

5.000 4 ! Denrmark 435

b Belgom 679

b Germany 1233

' China 1855

0 - ¥ UnitedKingdom 3343

Fully comissioned  Under Construction Pre-construction ”;;;‘::;-“"““‘“‘9“- 1

‘Aetham 148

Germarry 1375

China 1694

United Kingdom 1712

G and Total




Cost Reduction of Offshore Wind Energy

Increase in project
Increase in turbine size  300MW 5 5
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Competitive Auctions Driving Down the
Cost of Offshore Wind in Europe

EEGE EENE B
2017-2018 2019-2020 B
¥ =~ /MWh
240 A
220 A
200 7 S PN e =]
Burbo %ank, Dudgeon & Walney FIREEEBFEFIFRIREIRS
180 - "
160 - 0 @ East Anglia ONE g @A - SRt AT 55
140 A il _I-_Iornse_a _— Neart na Gaoithe EMMERBESEENNGES
RECRRSREIES ® B
120 -
Horns Rev 31 Borssele 1 + 21 e mmEs g1 +2!
100 + MEREREERAINES ®
80 - s Ekitsme Vesterhav Nord & Syd? ® @ Borssele 3 + 41
D = | IR B RS R I53+41
60 - HEERERIE S Kriegers Flak? ® {H ) )
40 A German Round® f=EIE 55— 193
20 -
0 I I I I 1
2013 14 15 16 17 2018
1: AER SR+ 4
2: 3ERIPFE IR ERBFRADE Year of allocation fEEHLLS

3: AP

Z 54 % sk © Carbon Trust, Feb 2017. u pilfﬂj =6 __HARE/REI ZRBVFIRETEE 17

& 7% National Energy Program-Phase 11 -




PP AR EFEER

12 R2030E AR 4 F R P HRAT 0 B
el 2 B GAGW) R XE £ 568 - A =
3 ¥ R30GW -~ & F(23GW)frit. A
(17.5GW) o

EEJ*P' p 22020 P # % 2& %’.4OOMWQ€;)E%-&
; sEE P R 5 2020# 2= § 25GW » &
K dae’l* % ¢ 1§ (Green Certificate, GC) i f
L F > [ d R ﬁ%ﬁb*éf“j
*f%‘&%ﬂ]  FCRFR R 9.2 l‘ﬁ’u(ﬁa‘rp
2464%)‘;‘%&@13‘-& TAE -

Pajad e BRpeni &1 & 7403
v]:c T (Feed-in Tariff; FIT) ~ 3
(tender)ﬁ"’ % ¢ 1§37 (Green Certificate, GC)

% o

PHAAR T A KD NI R

HAREREI ZRBVRI2 5T

3
%/ iﬁi B R 2016 2020 2030
(MW)
3 5,156 9,500 23,000
L % 1,271 2,800 3,530
v A 712 1,500 3,000
%R 4,108 6,500 17,500
Fiw 1,118 1,400 6500
7 & 202 212 1000
B i <3 32 - -
EF W 25 25 800
F ¥ 5 5 5
R 2 - -
% A 0 1500 9000
%7 0 25 27
.33 0 1350
v B 1,627 - 30,000
. p & 60 400 8,000
I
b1 373 35 2,500 -
o A 8 520 >5,500
v o EX2! 30 10,000 54,000
ESL
de £ 4 0 8,000
NEPJ) Z5

o 'Y National Energy Program-Phase 11

18



PIRBAKHFRAER

o i‘ﬂﬁﬁ’-&
1% gl <~ A

%#&*#

. RERSE b IS
237
%ﬁﬁ

1 A
-

Qﬁ—ﬁl—f-‘-‘?’%ﬁ—fﬁ; 100> 2
> %A'J’( E1 oY TF * -i
g |

f?v‘

""'l:?“ (g &
SRR SR -é;.;ﬁép]#_f;

o | ‘}ﬁ/\

AuEF o

R~ R~ P S fed 8355

Fo &3 A8 R R RS T IRES
IRk I — B oRE A D

=R

g:
£\ P F—“

o P W
-
5
7—-

\?\\-\»\
-\J(_ .
F“lv

"‘_‘;téﬂi;;%\?.% T P

F
"

4

W 4~6MW 1S 2 e 3

120

= 3 2 8

(e 5> ) 58 e 3

3

-
o

@ Online

@ Consented

@ Under
construction

{20) 10 20 30 40 50 60

KRCAER)
FOALA R Bk RS A e

(F# %k : 1. GWEC (2015); 2. EWEA (2015))

N PIII S HARE REIZR BRI ETE

National Energy Program-Phase 11

19



PRBARSFTEER

0 ,g.fpé—\%’g_}%_'_)}. Jifés-—:éiﬁ@; *B'ﬁa"'n)}.
P/E’l s P H A RAILE o

= RIS ﬁ»i‘ﬂé—fﬁv’\%ﬁﬁ-& RT3
e‘;—'- : uﬁ a o mRIFMEIRT
9-I {@ﬁ.ﬁ.}él%ﬁkﬁé_
#wr,:;r :L ke & B S & 4 %% 3% (Tension
Leg Platform, TLP) X %3 (Semi- T S—
submer5|ble)5 %% 7% (Spar Buoy) ° IR ANE S S

N ﬁ] i‘; /ET :J[i[hr‘p fm(Energy 140000 - NOK : 4 & 5t BA
Tecﬁnologles Instltute ETI)*20154# & defn 5 oo

l\\
\

€ Drauggn (250m)
FIXED PLATFORMS

@ Statfjord B(149m)

AsgardB (3

40000 +
€ Nore (380m)

R % T % a’i‘ﬁ*r}wl (1% £ TRLA o

PSR R SR T 5 St e ko

s :
§F_T ’ ‘E" ﬁﬁﬁﬂ /%— ‘\4-1 e ggmooom
1.:1-,?’\1_1‘?’95&4 ﬁﬁ“—r? J:”“-Li ggeoooo'
ﬂ/ﬂ& J"I iEJ-I-RL , m 9 # nb\.l % fi-iﬁ gg 60000 -

20000 -

0+ T T T T 1
1980 1985 1990 1995 2000 2005

A
R

(F#L %% : The Crown Estate(2014))
N Pl E_aeERERIBIRETE g
. 5 4 thwndl Energy Program-Phase 11 |




ME P RIS
'L‘:‘ ?‘;J.’F‘ims I

Dounreay Tri

Gaelectic

Hywind Scotland
WindFloat Atlantic
Kincardine

French pre-commercial

farms

Antlantis/ Ideol project

7E S
LTENE S

4x25 MW

100 MW

P

T T

g g =

A=
=

-,
N4

it
=

2017
2018-2019
A 2018
2020

2021

NP #=aseRERafRetE

2+ National Energy Program-Phase 11

21



Global Offshore Wind Development out to 2030

PROJECTIONS FOR OFFSHORE WIND DEVELOPMENT GLOBALLY OUT TO 2030
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Potential of Offshore Wind and Marine Energy in Taiwan

2025 Offshore Wind Power Installation Capacity Target

2015 2020 2025 After 2025
Cumulative capacity (MW) 15 520 5,500 ?
Cumulative Turbine (units) 6 120 800 ?

Comparison of marine energy technology development potential

Ocean Energy E;l;ﬁ;itizoln e]::;l:ﬁni ;C sustainability | Stability Maturity
Tides JAN /\ © A
Wave A © A
Thermal Gradient JAN ©
Marine Currents © /\ © © JAN
© High Medium /\ Low — .
P iR RE RS
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NEP-II Execution Framework

Committee

Advisory Committee:

Officers from the Ministries, Project ) ( ‘ )
experts, leaders of research Investigator (Government)
org. ' v\ /
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Framework of OWPME Focus Center

Offshore Wind
Farm Development

® Identify wind
field blocks

m Field surveys

B Environmental
impact
assessment,

m Approval scheme

m Financial /
incentive
mechanisms

Offshore Wind
Turbine Localization
and R&D

m Establish domestic
wind turbine
industry supply
chain

m Offshore wind
power industry
parks

m Offshore Wind
Turbine design
capability

Marine Engineering
and Underwater
Structure

B Build the assembly
harbors

B Marine
engineering fleet
of support ships

B Structure design

Marine Energy
Generation
System R&D

B Wave energy
generation
system
development and
demonstrators

® Ocean current
energy
generation
system
development and
demonstrators
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Data Source: National Energy Program-Phase I1-Offshore Wind Power and Marine Energy Focus Center
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The Objectives of OWPME Focus Center

B Accelerate Taiwan

[ Miaoli Offshore ]

. Wind Farm _ Lot ,,;
offshore wind farm N e @
develOpment [ Char:,?lihnl:jalz(:ir‘f:\hore ] 'M:“

. Flr i
B [.ocalize offshore o

wind power industry

Penghu Offshore A « ifi
B Promote ocean Wind Farm ﬁ"”

energy power i

1 Tainan Offshore
generatlon [ Wind Farm ],‘ R
applications

Taiwan Potential Offshore Wind Farms
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The Development of Offshore Wind Power
and Marine Energy in Taiwan



The Goal of Offshore Wind Power Policy
in New Government

W The target for offshore wind power in Taiwan is to
achieve total installed capacity of at least 5.5 GW by the

FEBE

[ Miaoli Offshore } et < B

year 2025. Wind Farm — F
R
. . . Changhua Offshore e
B The strategy is to build offshore wind farms from WindFarm |,

i i

shallow ocean regions under “Offshore Demonstration[ Penghy offshoreL
. » C . . C Wind Farm i ““ [ Yunlin Offshore
Incentive Program” to deep sea regions via a district 2 o= B

based development model gradually. ow ¥ O ( Chiovioffehord
. . . . i | \ Wind Farm
B This provides an excellent opportunity for experienced [ Tainan Offshore ] L —

. . . . . . Wind Farm ‘"w !
overseas enterprises to invest in Taiwan’s offshore wind
power market, including through partnerships with
local companies and direct investment.

et 4 PR e B

1

Taiwan Potential Offshore Wind Farms
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The Goal of Onshore Wind Power Policy

( W Onshore Wind Power Promoting Target I

Total installed capacity in 2016 682MW
Total installed capacity in 2018 727MW
In 2020, (Mid-term goal) 800MW
In 2025, (Long-term goal) 1,200MW

-/

( o Potential Onshore Wind Energy

\\ completed by2020 /

Taipower Pre-existing Plan 33MW (Penghu)
Private Sector Plan 41MW(Taichung,Yunlin)

Changhua Coastal Lunwei East Area 46MW
Total installed capacity 120 MW, expected to be

Dachihka Jiangmei
(% A &) GE%) #
9 MW (3x)) | 6 MW (2x)

"Cf : R ;",.;f‘~~\j’Lunwei(Z% k)
BT A A [ 146 MW (20x)
'.':.‘ \\\\\ \\\\ ~ & % }i
. P SRR 4 4.6 MW (2x)
Congmen ) T N . S \
(%;Fn) \\\\‘ -:.ﬂ_‘:" \‘\\\ - y: \: GENESYS :
18 MW (6x) N M S \(£112)16 MW (8x)
-.“‘4‘\4", . JEEEEREEREEES
! “ s (] Yicheng (2 %) ;
WA s g (1I0MW(BX)
\‘ { \\\ Moo N ¢
M ~~_'Jhongtun -
e () i
[Government—Owned] [ Private Sector ] Lo | '\ 3.6 MW (4X) /'
(F¥) (2 %) ¢ TEEEEEEEEee

Expected to be complete;d by 2018
---- Expected to be complet‘ed by 2020

N P BEIREIZREVR} 25T

Ndh()nd] bnu gy Program-Phase 11

29



P

The Goal of Offshore Wind Power Policy

Offshore Wind Power Promoting Target

C

*  Formosa (Swancor) has installed 2 Demo Wind Turbines
(8MW) in 2016 (Total SMW)
(Operated commercially in Feb. 2017)

¢ Fuhai (TGC) is expected to installed 2 Demo Wind
Turbines (8MW) in 2017 (Total 16 MW)

* Demo Wind Farm+Potential Site in 2020 (Total 520MW)

Potential Block Sites Development in 2025 (Total 5.5GW)

/

( ‘B Potential Offshore Wind Farm in 2025

(i

&

Planed Demo Wind Farm 358 MW
(Formosa 128 MW, Fuhai 120 MW, TPC 108-110 MW)
* Expected to completed 520MW by 2020
+ 22 project of Potential Wind Site, about 10.24 GW,
finished the process of EIA

\

/

1
| BI2MW

-NPI&Yushan Ener
.(44 #)1,080 MW

__.._.._..___-—'-m

—— i — i — ——

| 1500 MW

___________

-\ 450 MW

(WPD(% %)
1232 MW

251 MW

T ACC(ﬂ k)
2 410 MW

TGC(ﬁr")—‘r
Fe 2 £

1

(TGCGiF# )7 )
#1 3120 MW
_ J

B # 110 MW
(&

(TPC(& & )7 #)

J

=

Expected to l;e_completed by 2020
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----Expected to orﬁtete
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Taiwan Offshore Wind Power Promotion Strategy

Phase 1 Demonstration and Incentive

— Three demonstration wind farms
— Demonstration Wind Turbines 8 MW installed in 2017
— 230 MW in two demonstration wind farms by 2020

Phase 2 Potential Site

— 36 potential sites open
— Developer should pass EIA by 2017 and get establishment permission by 2019
— 5.5 GW by 2025 (3.8GW FIT+1.7 Auction)

Phase 3 Zonal Development (under planning)

— Planning and EIA finished by government
— Developers failed in Phase 2 may have priority
— over 50 m water depth B NEP)) Trerazanzme a

—



Phase 1: Demonstration and Incentive

B Strategy: Offshore wind farms are built in from shallow ocean regions under “Offshore

Demonstration Incentive Program” to deep sea regions via a district-based development
model gradually.

Offshore Demonstration Incentive Program
Goal
National Project Private Project
) ) [ Miaoli Offshore
Taipower / SENERG TGC Formosa I Wind Power Wind Farm
2016 5MW * 2 (demo turbines) * 4MW * 2 (demo turbines) * 4MW * 2 (demo turbines) ~ S,
Water depth: 15-26 m * Water depth: 20-45 m * Water depth: 15-35 m - . TR
Distance to shore: 7-9 km * Distance to shore: 8-12 km * Distance to shore: 2-6 km & BRI
, . .“' = __~'I
~ Changhua Offshore
RSP s Wind Farm W
R - o omem
Taipower / SENERG TGC Formosa I Wind Power | .« g ¥  ®H% Eo
2020 520 MW | 108-110 MW (18-30 units) AMW * 28 units 4MW * 30 units Few W pluEmGm ;
(demonstration wind farm) (demonstration wind farm) (demonstration wind farm) i = & X Ny /
............................................................ (5
2025 5'5 G-W ...........................................................................................................
ﬁﬁﬁ\.ﬁ_; g % 5
2030 Developing & 8 MW demonstration turbines have been operated =
lannin i i
p g commercially since February 2017. i
NP i PR RERIEERETE o
- Data Source: Taiwan Institute of Economic Research (TIER), Research Division1. L @ 8 ) National Energy Program-Phase 1l -



Progress of Offshore Demonstration Wind Farm Met Mast

Domestic offshore wind
farm developers

have completed the Met
Mast respectively in 2015,
and continue to measure
the meteorological data

and establish the T : —
. Met Mast in Fuhai Met Mast in Formosa Met Mast In Taipower
meteorologlcal database. Offshore wind farm  Offshore wind farm Offshore wind farm

1000 |

Offshore CSBC Huadian Met Mast completed in Aug 2015; Two
(T G C) Fangyuan, 8—12 20—45 30 120 1001 4MW wind turbines planned to install
Changhua in 2017. Location of Taiwan Offshore
Offshore . Met Mast has been completed in Aug Demonstration Wind Farms
(gormosa) Chunan, 2—~6 15—~35 32 128 Pl It)foin;s]tsl;:r o 2015 and two demonstration wind
wancor Miaoli atto 8% turbines (SMW) in October, 2016.
Offshore Met Mast completed in Nov 2015, and
i ol Fangyuan, 5~8 15~25 22—36 108 HongYu No.1 demonstration wind turbines in April,
Changhua 2019.

ﬁ 3| B HRsEREIRAVRRETE 33
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Demonstration Wind Farm Development

B Swancor has installed two
demonstration wind
turbines in October 2016
and operated
commercially in Feb. 2017.

B The first case on offshore
wind energy in Taiwan.

B Taipower demonstration
wind farm tender in
January 2018 by Hitachi
and Jan Del Nul and

finished before end 2020. ‘

Demonstration Wind Turbines by Swancor
EE P B RERAUAERETE g,
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Phase 2: Potential Offshore Wind Farm Sites

B Potential Sites in Taiwan:

» In order to accelerate the
development of offshore wind
power, Taiwan’s Bureau of
Energy (MOEA) has designated

36 potential block sites in July
2015.

» The 36 potential block sites
cover Taiwan's western

coastline and are bounded

within 50 m of water depth.

N

A

1:1,250,000
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7 | 1300 Bl B3y %8
= 3 B 14 20 N 26 O 32 Shm
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Taiwan Offshore Wind Farm Installed
Capacity Status

W Selection process: MOE announced the outcome of
selection on 30 April, 2018, with 3,836 MW of
capacity awarded to 7 companies.

— Expected Commissioning in 2020, with 738 MW of
capacity awarded to 2 companies.

— Expected Commissioning in 2021-2025, with 3,098
MW of capacity awarded to 6 companies.

¥ Auction process: MOE announced the outcome of its
first offshore wind auction on 22 June, 2018, with
1,664 MW of capacity awarded to 2 companies. Feed-
in tariff. NTD2.2245/kWh™2.5481/kWh.
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Phase 2: Potential Offshore Wind Farm Sites

B Select%og N Auction #EE
WPD 1105 #2 A
[zom 350 MW ]
Swancor | 1098 iﬂﬁm}
L2020 378 Mw NT$2.5481/kWh
( AUCER s | yae  NEAEEILL 02| g rsted
@ rsted | ;{11?)?; s i 205, S82.9 MW (605.2)
k NTS2 S480/kwh
i B2 {EPhES #14) AZEAE s ¢ rsted
Al g %‘;f 294.8 MW (631.9) | . ‘ HaE Ly mw
( HRE o w19 | . (VY NT$2.2245/kWh
NPI+Yu5han § }:iii 300 MW (5—32) y ) W : Al & 7 s *ﬁ__g '19‘ NPI+Yush:
r pAVy£a 4 ¢ | ’ f - w,-ﬁi'. . Wy 2 gﬁ 232 MW | +lushan
TPC 113$ 8= m ] ZUZLO
(2024 300 MW (720) NTS2 5025 /kWh
Za02. [ ~| 13028 BRE= vis NPI+Yushan
cIp 100 MW $2 75 %27 202 SR /
112FF 452 MW °
2023
cip [ 1ss S
L2024 48 MW (400} J
CSC+CIP | 215;25 300 MW (480) |
- 2020 SR i :| BESESES | Al
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Domestic Resources Wind- Team & Marine Team in Taiwan

B Taiwan government is actively promoting
“National Team" , two have successively formed. |

¥ Wind-Team (CSC): responsible for wind
turbine components localization.

W Marine-Team (CSBC): responsible for maritime
engineering and equipment localization.

NP SR RERAVEIRETE o9
. - ; + National Energy Program-Phase 11 &



International Collaboration of Offshore Wind Development
in Taiwan

B DONG Energy has involved in four separate
offshore wind sites in the Changhua coastal

region, in 2016, which could have a total
capacity of 2GW when they are completed,
sometime between 2021 and 2024.

B DONG Energy has agreed to acquire 35% e

ownership of the Formosa I project (Taiwan’s Sl === = = 5SS
. . . ] Dong Energy Taipei Office meet the
first offshore wind project), which starts out President of Taiwan in March 8,2017

at 8 MW and will grow to 120MW.
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Offshore Wind Turbine Localization and R&D
Taiwan Wind Power Supply Chain Wind-Team & Marine-Team

Wind Power Manufacturers

Raw Material

Components /subsystem Wind Turbine System
Steel Gearbox Tower Large Wind Turbine
CSC+ FHI ¢/ CSMC+ & s #/FHI 2 5 TECO® ~/SN#s:
SANHO * fr # £1/LK+ %/SC 4
glassfiber/ P
Carbon HORIZON % ie.i5 4/ Casting/Forgings/ System Accessories (BOS)
FPC:%/TG:at CHINA FRP#H 1 Wood Type
ICY ¢ #/DPlssr ¥ YGGx#/YIFrRee/ Cable/
_ Monitoring/ VELS S TCS 2 Transformer substation
Resin Control System Speiio Bl FE=s/CH» 21 /TAYA
SWANCOR # Advantechs & BO/(IS-I[IUII\\I”i(ﬁl SE= # + L /HSLW 31 £/AECxH
/ETERNAL £ # TECO% =/AIDC:3 2 U%a 4 [SL4 ¢ /Tatung+ ¥ /Tecok
) IWSMC + 333/ -
#[ICSC¥ %

YFS=4 [HD#:#
IMOXAz % = Underwater foundation
CSC* &/CSBC z4:/HHz &

CT v 24/WJg5/CHp«

Power System/fittings
TECO& =/ SINBON# £/ TATUNG + 1 /CEC? =%

Wind Power Wind Power
el N
Wind Farm Planning Wind Farm
Taipower & ¢ /IFV# #=2/TGCx Operation

w/Sinotech+ =1 /Y Xj:2/

Taipower 2 ¢/1IFV
Sinox#/CECIl+v %

##¥/SW2 %/TGC

. - A%/ TMHIs 2/FH
Wind Farm Building .

i [TCCY « 44/
CH¢ %1/ FE#s/Luxes 1 TAYA+ /SN & i
ISN% iz /HX3 w/Jl2 3 /HHz & ICSC* 4
IWC##/WJIs85/CSC+ &
/ICSBC 245

Wind Turbine Maintenance

Enercon## r £/ MT+ 2/KLE

£9I/PAJC= % g & /Vestech# &
2 &/CSC+ 4/CSBC 4

JFE#/SEEC2 % /CHEM® #2451 /[DELTA2 ¢ %/ IWCH+
AEC; Note: Black word: The company that has invested in the supply chain.
Purple word: The company that has potential to invest in the supply chain.
Firm number: 7/0 Firm number:20/14 Firm number:10/6 Firm number:25/0 Firm number: 10/0
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Marine Engineering and Underwater Structure
Naval Architecture, Ocean and Marine Engineering

Jack-up platform I

Jack-up Platf Honghwa(Z #)- % £ 1%.(80mx33mx4.5m)
ac(ﬂ“}'; ; ,f;rm Honghwa(% £)--% 4 %.(55.5mx30mx3.6m)
i Hwachi(#4)-7% 215 (48mx18mx3m)
. 22 g v . > _ e ;‘f:
Crane (800T up) (;hg;1§kzm‘_{‘_ 1 #*), Hungtai-Crane( % ;*r» 1 #2), I-cheong(®
Crane Ship (4= £ 4;;) | Woenjinn(#£ £ )-(150T), KL.twport(zk I3 i& 73 4 2 @ )-(150T)

Tugboat(3 4;)

Woenjinn(#& # )-(2,200HP), Hwachi(#+4)-(3,200HP),
Honghwa(% #)- (750HP), Chausen(Fs # )

Jack-up Vessel | Woenjinn(§& % )-(75mx35m), Hwachi(#+4#)-(75mx26m),
(T 5 48) Honghwa(Z #)- (70mx22m), Chausen(F:- # )
Floating Pile Driver | Woenjinn(#& # ), Honghwa(% &), Hwachi(#£4£),
(I #de/+t&K &) | Chausen(F: ), I-san(% 1)
Support Vessel Woenjinn(f& % ) ~ Hwachi(#4£) - Honghwa(% #) -
(2 f¥4y/2 i 45) | Chausen(Fs )

Data Source: UNION-TECH Engineering Consultants Co.
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B CT won 550 Mio USD order of 7 O Cl P
jacket foundation from CIP, el smuenaEs
oner?, 215 L EBIK T EERE a«r..\.:.agé

|_chinglimeés com |

B Swancor won resin order from
Siemens Gamesa, October 3, 2018.
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Upcoming Research Strategy of
Offshore Wind Power and Marine Energy
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Education of Offshore Wind Energy
in Taiwan
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Structure of Offshore Wind Energy Talent Cultivation in Taiwan

High Level Master Courses

— Offshore Wind Engineering Planning, Design, Analysis,

Manager, Finance, Insurance...

B GWO General Technical Courses

— DP operator ~ Crane Operator ~ Jackup vessel operator,
ROV operator, Diver...

B GWO Basic Technical Courses
— Mechanical, Electrical, Hydraulic

' ® GWO Fundamental Training Courses
— Sea surving, Working at Heights, Fore awareness...

Source: Bureau of Energy, Taiwan
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NTU Offshore Wind Energy Program

B Master degree course
B Start in Winter Semester 2018

» Credit Program: for senior, graduate students interested in offshore
wind energy

» Master Degree Program: apply and approved by Ministry of
Education

» On-Job Training Program: intensive courses for on-job training
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NTU Talent Cultivation Drawn International Attention

B IS*NTU-DTU-CIP International Workshop for Offshore Wind Power Talen Cultivation held in NTU, Taiwan
from July 2 to July 4, 2018.

B 2" NTU-DTU-CIP International Workshop for Offshore Wind Power Talen Cultivation held in DTU, Denmark
from August 13 to August 17, 2018.

B Drawn Attention by 4COffshore, Wind Business Intelligence, OffshoreWIND.biz

Cstltie P,
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Conclusions

W The target for offshore wind power In Talwan Is to achieve total installed
capacity of 5.5 GW by 2025.

® Development of offshore wind farm is accelerating.

W Phase 3 zonal development will be open soon, including over 50 m water
depth

B Wind farm development, wind farm O&M, wind turbine components
localization, underwater structure, and maritime equipment localization
require international cooperation.

™ More research topics on Taiwan offshore windfarms will be in demand In
the near future.

W Offshore wind power talent cultivation is urgent in demand in Taiwan.

NP i 2B RERIBERETE op
S ————————S——S. ~ = == National Energy Program-Phase 1l



Thank you for your attention/
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