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Taiwan — strong focus on renewables /

The Government of Taiwan has committed to a target of 20% of electricity to be
generated from renewable sources by 2025

Bright future for renewable energy in Taiwan Target for growth in renewable energy
e Strong push from the Taiwan Government since 2009 to advance
the growth of renewable energy — two key pieces of legislation

The Renewable Energy Development Act promotes:
—Feed-in-tariff regimes supported by 20 year PPAs from Installed capacity Installed capacity

Taipower (State owned utility with credit rating of AA-) 5 2GW 27 OGW

—Priority dispatch of renewable energy

The Electricity Act aims to:

—Liberalize the power generation market u Solar = Onshore Wind = Solar = Offshore wind

. . i Hyd Bi
—Eliminate nuclear generation by 2025 Hydropower  Biomass yaropower omass

Taiwan’s offshore wind program

PHASEONE PHASETWO PHASETHREE

Offshore Demonstration Incentive Program Zone Application for Planning Offshore Zonal Development

® Three projects selected as demo projects to e 36 Zones potential zones ® To be announced late 2018 for projects
be operational by 2020 e 22 Zones (~10GW) with preliminary post 2025

e Government to provide subsidies for EIA approval by end of 2017
equipment and development processes e Grid allocation process underway for

e Formosalis the only operational 5.5GW by 2025

demonstration project to date
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a-
World class wind resources -

The Taiwan Strait has excellent wind resources with a strong consistent prevailing wind
from the northeast

Optimal conditions for offshore wind development Strong wind resources in the Taiwan Strait

e Taiwan has some of the strongest wind speed seen globally S, X = g1 ‘é";ﬂgitF’YOE“’V@rrnz)

. . . ; : — N - HEE <100
e 4C Offshore rank the Taiwan offshore sites with the best . . y4h - T I 100 - 200

globally 4 i : _ R - -' B 200 - 300

300 - 400
400 - 500
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600 - 700
Fujian Province, China (best globally) 12.1 m/s i i i ' i g 700 - 800
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Changhua area, Taiwan 12.0 m/s ¥ : ¥ [ 900 - 1,000
- ( I 1,000 - 1,100
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North Sea, Germany 10.0 m/s ¥ I 1,200 - 1,300
. R : [77711,300 - 1,400
Yellow Sea, Korea 7.8 m/s ¥ b ;i IS 1,400 - 1,500
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Taiwan Area Wind Speed

Miaoli area, Taiwan 11.8 m/s

Source: 4C Offshore — Global Offshore Wind Speeds Rankings

Water Depth

. : ~ Shallow (5-20m)
e Protected from typhoons due to the mountain range \ — Area: 1,79 2km?

— Potential: 9GW
— Feasible: 1.2GW

e Nevertheless, significant considerations have been given to | N Y . Bl . Doep (20-50m)

— Area: 6,547km?

typhoons in turbine selection and foundation design N Py i ) ~ Potential: 48GW

— Feasible: 5GW

—
Deeper (>50m)
— Potential: 90GW
— Feasible: 9GW
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Development lifecycle of offshore wind

An offshore wind farm typically takes at least 6 years to successfully reach commercial operations

Environmental
Impact Assessment
(up to 24 months)

e Site assessment for
suitability

e Collection of data
and approval of
environmental
permits

e Site Control

e .

Development
(up to 24 months)

Detailed site surveys,
front end engineering
design, detailed
design

Grid allocation
PPA
Procurement

Financial Close

MACQUARIE

I

Construction Phase

(18 — 24 months)

e Construction
delivery

e Multi-faceted
procurement
package — WTGs,
foundations, cables,
onshore works

Operations Phase
(20 years)

e |ong-term PPA

e Long-term service

agreement,
maintenance, spare

parts supply
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Site Control -

Obtaining site control requires obtain final approval from Environmental Protection
Administration

e Developers required to undertake EIA on preferred . -
sites : . Wﬁd (251MW)

think energy

e Typically has required 4 seasons of studies
yP y E Formosal (128MW) Formosall (378MW)

e Can take between 18 — 24 months to obtain final EIA © vacauarE
approval Orsted SWETTTTE

12.Orsted Gosmw) 13. Orsted (570MW) , © vacauare
P, ancor W, Taipei Cit
Form osa ||| 14. d)rsted (643MW) 15. d)rsted (613MW) O T = '. s VaIDEI 'ty

,.1 P

| Hsinchu City

[}

1. @) MACQUARE  (550MW)

16. —EnBW  (@732mw)

17. SWETTETE  (720MwW)

(512MW)

. @““t’”a(lOSMW)
19. %mhn:ﬁuﬂ NORTHLAND (696MW) AR

7 Tanan ciy.
7 p | Kaoshiung City /&
= -
8. 93”\“ IR REDBlades (500MW) 26. @ SR Epwd (812MW) ) b J:
[Wi5F> Marubeni By’

18. f@m@gmu» Znerjy  NORTHLANG

27. cCip (475MW)

I:H:I CHINASTEEL
ez (305MW)

a
29. cir @ (450MW) 30, commn nemasTRCTAE

D (WAL P

Source: Bureau of Energy, Ministry of Economic Affairs, Taiwan
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FIT / PPA

MACQUARIE

All permits required for financial close have been secured

Permits overview
e 20 year PPA with fixed FIT price with Taipower
—Depending on when the PPA is signed, the FIT price

announced for that year apply under the PPA for the
next 20 years

—The FIT is reviewed every year to determine the new
FIT rates for the following year

Under legislation, Taipower is obligated to purchase all
power produced from renewable energy

The FIT regime in Taiwan compares favourably with
current levels being seen in Europe

Taiwan OSW FIT 2015 FIT

£
P
8
-]
a
2
=
-
8
3
3

Adjusted bid Price €/MWh for recent European offshore wind tenders
Projects bid ing final i ion 2015 - 2018

250

) ‘Fra nce Round 1 {avweage)
Burbo BankExtension, Dudgeon &

WalneyExtension
T - '_! = Beatrice & Homsea Project One
A

A Fronch tender

2018 Taiwan OSW. FIT

France Round 2 (avermags)

- EastAnglia ONE A Non-competitive

2- tenider

Neartna Gaoithe

A Homs Rev3 - & Competitive tender

A Borsselel+2 e -
VesterfauNond & Syd

A Kriegers Flak Borssele3+4 ™

1]
1014

Fi L 2016 o7 2018

Proposed year of Final Investment Decision at time of bidding
Source: 4C Offshore Market Overview Report — October 2017

2016 FIT 2017 FIT 2018 FIT

20 year fixed, NTD NTD5.7405 / kWh

NTD5.7405 / kWh NTD6.0437 / kWh NTD5.8498 / kWh

20 year fixed, EUR equivalent €163 / MWh

€163 / MWh €172 / MWh €167 / MWh
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Grid allocation process /|

Grid allocation providers certainty for export of power

One issue that Taiwan has is there are more GWs under development than grid available — allocation process to provider certainty

to grid

Taiwan Government allocating grid connection to developers across a two stage process

—Round 1 - FIT allocation round — announced in May 2018 — 3.8GW allocated across 7 developer consortiums

—Round 2 — Auction round — bids submitted on 19 June 2019

Grid allocation mechanism overview

Capacity for
connection

FIT allocation developers

Phase
2020
2021-2025
FIT Selection

2021-2025 Competitive
Auction

0.7GW allocated

3.1GW allocated

1.7GW remaining
for allocation

Key selection criteria 8
O vacouare  SWELETE

2 projects
lv,‘

NORTHLAND

think energy POWER

10 projects Orsted @ TE3LE

mmgslwl?m _— [HJ CHINASTEEL

Lowest tariff
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.
Formosa 1 — First OSW Project Finance/fn/ Talwa

Offshore wind is bankable in Asia

MACQUARIE

e Formosa 1 reached financial close with its bank group on 8 Local and International Lenders

June 2018 o 2
AN BNP PARIBAS e BECES i Enie
—First project financing for an offshore wind farm in NNEN ¢ cz @ it et
Taiwan BDBS ING
S . Dayar [usn
—Bank group of 11 banks, domestic and international and MUFG BREERLA:e «» =K
EKF

AA~Y AR

e Key lessons:

offshoreWIND.biz

HOME  NEWSBYTOPIC  REGIONAL NEWS  IN DEPTH  CONFERENCE

—Technology is accepted by banks in Asian conditions

—Typhoon and earthquake conditions can be understood S
and accepted by banks ABOUT  CONTACT  REPORTYOURNEWS  ADVERTISING  MAGAZIN

—Long date debt is available — 16 year tenor

—Importance of Government’'s commitment and support of Formosa 1 Completes Financial Close

offshore wind was also a key factor Formosa 1, Talwan's first offshore wind

farm, has reached financial close.

A financial consertium of eleven international and
local Talwanese banks and EKF Denmark's Export
| Credit Agency has completed this TWD 18.7 billion
(EUR 533 million), 16-year project financing, the
cing in the Taiwanese offshore

—NMacCap played a key role in the financing of the project

al Formosa 1 Completes Financial Close
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Taiwan Offshore Wind — Risks |

Risks that were encountered in Taiwan will be applicable to Korea OSW

Key risks Mitigants

— Risk of spending significant devex without certainty of site control
(E)s:]/terlglpment e Vel — Taiwan addressed this through a clear regime for obtain site control — EIA approval process

— Clear process and standard around what EPA required developers to study

— Taiwan has combination of typhoons and earthquakes which cause risk to design and execution
— Technical solution is able to deal with this

Typhoons / Earthquakes ] o o ) - ] ]
— Experience on Formosa | demonstrates certification for the specific site wind conditions is required

— Proper geotech work and information required to ensure foundations are suitable given earthquake conditions

— Changing views of Government on renewable / offshore wind
. — Strong support for both sides of Government around offshore wind
Regulatory risk )
— Clear program to deliver 5.5GW by 2025 and 17GW by 2050

— Strong 20 fixed price PPA with Taipower

— Key factor to ensure local stakeholders are supportive of project development
Local Stakeholders — Requires strong engagement from developers

— Local stakeholders also like experienced developers that will deliver the project

— Whatis Government’s position of local content?
. — Taiwan tried to include this as grid allocation evaluation factor — ultimately removed it
Localisation
— In order to build local supply, need to ensure pipeline is delivered and strong certainty to revenue profile to allow
development of market
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Macquarie Capital — Taiwan Portfolio

MACQUARIE

2.5GW of offshore wind and solar under development — growing technical team to support

our offshore wind business across Asia

\\\

// ,’ MacCap Portfolio & MacCap OSW Team

Richard Evans : Matthew Green Kimberly Cram

Project Director Head of
(\ Formosa 1 Commercial
Formosa 183

MacCap

50% ownership in
Formosa 1 offshore
wind farm (182MW)

25 years relevant experience 23 years relevant experience 13 years relevant experience

= John Senior

N Commercial

. Package Manager
(Foundations)
MacCap Formosa 1 &3
investment in
Fomosa 3 offshore
wind farm (1.9GW)

Julian Day Pete Geddes

Technical Package Technical Package
Manager (Electrical Manager (WTG)

& Onshore) Formosa 183
Formosa 1 &3

30 years relevant experience 20 years relevant experience 12 years relevant experience

Christian Tomaziu Kelly-Ann Ee Andrei Yang
O&M Manager Work, Health, Safety Project Engineer
Formeosa 1 & Environment Formosa 1 &3

MacCap - (WHSE) Director

49% of MaxinSolar

solar platform

28 years relevant experience 10 years relevant experience 8 years relevant experience

2.5GW

Offshore Wind

Mark Norman
Technical Package
Manager

{Foundations)
Formosa 1& 3

13 years relevant experience

Sharn Ward

Permitting &

Approvals Manager
Formosa 1 & 3

10 years relevant experience

Jens Orfeit

Manager (Electrical &
X Onshore)
Formosa 1 & 3

10 years relevant experience
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Key Points for Korean Market

Ability to learn from the Taiwan market and achieve the best result for the Korean OSW

Key Learnings
1. Provide developers with clear transparent process to site control

—Developers are less willing to develop if there is large amounts of devex at risk before site control

Grid availability

—Ensure that there is sufficient grid available, clear plans and commitment from grid companies to any
reinforcements

Clear mandate and support from Government for offshore wind

—Need to have a clear long term commitment from Government for offshore wind — offshore wind is a long term
infrastructure asset

Localisations

—PBalancing Government’s desire for local content versus ensuring enough price support to allow local market to
upskill to be able to competitively participate in the market

Bankability

—Need to ensure the PPA, grid connection agreement, EPC contracting structure and developer consortium are
acceptable to financiers
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