An Overview of PV Market Scenario
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Share of renewable energy in the global energy basket currently stands at 40% and it
is expected to increase further. Going forward, China will be a major contributor to this

growth by 2035.
Renewable share of Power Share Shares of Renewable Power Growth
40% : 40%
— :
S :
30% [ =——World 5 30%
—China '
20% *~ 20% H
10% | 10% |
0% E 0% U
1995 2005 2015 2025 2035 EU China US OECD Inda Afnca

Asia

OAANGE

RENEWABLE



Global PV Demand Scenario ‘

S Major shifts expected in the global solar market in 2017: Eumulitive Earecast

China: Similar 30+ GW expectations in 2017 2017-2022 = 572.9 GW | 110.1
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U.S.: Despite 97% growth in 2016, demand will
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eRD i. India: A nearly 30 GW tender pipeline and rapidly
declining costs will spur a doubling of 2016
demand this year.
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50%b solar global
market growth to
76.6 GW in 2016
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Global Total PV Installation Scenario n
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PV Technology At a Glance
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. Depiction of c-Si PV manufacturing production areas across the supply chain highlighting module manufacturing as the focus of this article.
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Solar Cell Front & Rear Side View

Front View Rear View
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PV Cell Production by Technology (MW)

100%
= Thin-film
m c-Si n-type Mono
m c-Si p-type Mono Advanced Process
M c-Si p-type Mono Standard Process
I
| \ “ c-Si p-type Multi Advanced Process
DIl
PRy m c-Si p-type Multi Standard Process
0% -
2013 2014 2015 2016 2017 2018
S) :’V-:nec:. &Ltd CONFERENCE
J:narz o 1"'7 e PVTECH PVCELLTECH

OAANGE

RENEWABLE



Cell Efﬁciencx Roadmag

18.9% i 18.6%
18.2%//(
17.9% g

17.6% e =0
17.2% - o
2012 2013 2014E 2015E 2017E 2020E
= N-Type(Lab) weiill==N-Type(commercial)
sy Multi(Lab) wpie multi(commercial )

Note: All the efficiency numbers above refer to the average level
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Different wafer types

World market share [%:]
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Different cell technology

World market share [%:]
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Bifacial cell technology

World market share [%]

100%
90%
80%
T0%
60%
50%
40%
30%
20%
10%

e 2017

2016

ITRPV|2017

2019 2021 2024 2027
B monofacial c-Si W bifacial c-Si

RENEWABLE



OAANGE

RENEWABLE

Cost elements of PV System in Asia
For Systems = 100 KW
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Maximum system voltage of new PV systems
World market share [%]
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Tracking systems for ¢-Si PV
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c-Si Cell Production by Substrate
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Module Reliability Lab

Hail Test Environment Test UV Test
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Mechanical Load Test

Outdoor Setup
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Spectral response testing
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Front side of the Module Back side of the Module




Incident light

Front side Front passivating and
anti-reflective coating

Rear passivating and
contacts anti-reflective coating

Albedo light

v'Convert sunlight to electricity on both sides of the modules

v'"Modules are made in standard poly/mono, PERC poly/mono & HIT technology

v'Modules are available with glass-glass or glass-transparent back sheet

v Rear side modules power can be utilized up to 10-30% of front with different installation
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Installation with High Reflection Vertical Installation

Direct sunlight EVA g Q
i front sids % I
@ HIT Solar Cells Direct
sunlight I
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Conventional Module

- No Frame

PIB Rubber

Glass
Silicone

Cell
Silicone

Double-glass Module E>
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Three junction box
- Cable length saving
- Busbar connection
saving

Silicone encapsulant
- High transparency
- UV stability and lower moisture absorption
- Good improvement on cell crack

Glass back-sheet
- Good improvement on mechanical load
- Good improvement on light reflection
- Good improvement on module temp. in
NOCT

nstallation
method also
can be

customized

Back block

- Good improvement on installation
- Good improvement on mechanical load

m - Cost efficient for system -
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PIB rubber edge sealant
- Excellent waterproof




Enhanced Life & Reduced Micro-Cracks of Modules

' .
/ There is no dark There is dark
area even the micro arga due to
! crack penetrate the micro crack,
whole cell. which could

cause power loss
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Dguble-glass module package
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End
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