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How does a
wind turbine 0
work?

Rotor & blades

/‘/ spin the main shaft (C)

: and gearbox (D),

Inflow of wind which spins the

Inflow of wind activates rotor (A) generator (G), resulting
&blades (B) In electrical output
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® Major Trends

® Frequent new product introduction

® Longer blades dictate material shift

® \Western OEMs seek independent suppliers

® Offshore growth brings a massive opportunity
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® | arge Blade & Carbon Fiber

100% 1 . m-_—
90% & ’

% ~ Glass fiber
80% - o .

70% A
60% -
Carbon fiber
50% ~
2017 18e 19e 20e 21e 22e 23e 24e 25e 26e 27e

40% -
30% - Carbon Blade
20% - ® |onger span with smaller deflection

Higher Cp with thinner airfoil section
10% -

Lighter weight and low loads
0% -

Fewer dynamic issues

2017 18e "19e 20e 21e 22e 23e 24e 20e 26e 27e

<50m  50~59m  60~64m  65~69m 70~79m 80~99m  >100m -] L “ SiSssmanaszzac ettt

Higher reliability & manufacturing
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e Outsourcing (88 vs 53)

100% -

80% -

Turbine OEMs Suppliers
Turbine OEMs Suppliers

Turbine OEMs Suppliers

60% -

40% -

20% A

0% -

2005 2010 2015 2020e
Il in-house [ Out-Source

Blade Manufacturing Blade Design
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® Supply Chain

100% ~

80% -

60% -

40% -

20% -

Vestas SGRE GE Goldwind Enercon

- Sinoma & LZ Others
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® Market Share

Market Potential (2019~2027) Market Share (2018)

(b$) 0

Blades

Towers

Gearboxes

Generators

Converters

Main Bearings

Future Share
Concentration

40 60 80 100 120 140 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1 1 1 1 1 | I 1 1 1 1 1 1 1 1 1 1

125

115

69

41

29
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Il Top 5 M Rest 100%
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® | ocal Content Policy (LCP)

Country LCP Nacelles / Hub Blades Gearboxes Generators Converters Towers Main bearings
trend assembly

Brazil
Turkey
Taiwan
South Africa

‘A

Australia
Egypt
France
Saudi Arabia

Argentina

MV

Russia
Morocco
Ukraine

Indonesia

New investments @ Expansion of existing facilities No new investment
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2007 ~ 2013 2014 2015 2016 2017 2018

Y oMW [42m) || 3MW [48m)  3MW [(66m)

10kw | 50kw | [100kw  2MW (44m) || SMW (56m)  Smw (68m) | | amw [100m)
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2H(60MW) - 712 Sg0|=

Product Carbon Blade

Spar cap (Carbon Fiber)

Rated Power 3MW, Class 3S
Chord & Span 4.0m x 65.5m
Weight 14,000 kg

Material Glass & Carbon Fiber Skin for TBC
Core (Balsa/PVC foam) > (Carbon + Glass)

Process Resin Infusion Molding

Leading
edge UD

, Suction skin
Spar cap
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40%

30%

=== WinD53000/134

20%
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® Supply Chain - 712 E80|=

£2|0| = Supply Chain
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Length 90m+a

Max. Chord 6.3m > M&E 24 : 2019. 8
Weight 43 ton > AlH| HM|ZF: 2020. 6¥
RootDia.  4.72m > A#/QIE : 2020.128

Root Type Embedded Bolt > MZE/AFH3} - 20214

Spar Cap Carbon Pultrusion
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Future R&D

Two-piece Blade
Stealth Blade
Real-time Monitoring (O&M)

X718 TIX|T EFAALS MAF T]= Carbon Pultrusion
Ultra-heavy Carbon Prepreg

Milled Fiber ’
* C hopped Fiber
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A= | 2016 ‘ 2017 ‘ 2018 ‘ 2019 ‘ 2020 |

3.0 MW (Class 3S) VLIS AL2i3} > AMLtsl sjjAr=ad
5.5 MW (Class 1A) /S Apist > HFE s 43
8.0 MW (Class 2S) NL/= > L2 off ACHX]

Offshore product positioning and next-generation projections
210 1@ GE Senvion 8 MW
Adwen* MHI/Vestas Haliade 190-8.0
@ Ssiemens Next generation ::*
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