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l& Warnihg to Hu

= Anthropogenic( A & %) Gases:
CO2, 03, CH4(Methane), Chlorofluorocarbons(CFCs)

= 0.6C increase over 20th century.

= 1,4-5.8 C increase by 2100 referencing from 1990.

Strategy of E on earth?

¢ Human activities : Energy Consumer, Architectural Design
have already reached a scale where they are impacting on the
EARTH's SELF-SUPPORT SYSTEMs.
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II. National Tren

® TEA : Necessity of Precise Control in Energy Program
(Warning Message on Sep. 2008)

® US: Renewable Portfolio Standards in 29 States from Jan. 09
- 10% in 2012, 25% in 2025
- Extension of Tax Reduction(5 yrs)
-Direct Support of 30%

® Germany: Different Level of Purchasing Strategy
based on Incoming Expenses, Decreasing PV Market

® Korea: Energy Strategy Roadmap(09), FIT & Subsidy Program
preparing RPS(*12) to Minimize the Impact to Market But to Go

== Green Growth and Green Energy Strategy in 2009 & 2010
® 760 billion USD & 15% of Renewable Energy Portion in 10 yrs in Cn

v' 2020-2030-2050 New World Roadmap of Jpn, EU and Kr.
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= gontinuous Cost Down, Dramatic Increase of the Market
= Competitive Production Cost
= Development of Low Cost High Efficient Si Solar Cell & Module

Stratedic Target of the World

sWorldwide annual PVinstallation (GWp)
B Paradigm Shift Scenarlo 163 .
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BT e in PVs

e ‘World Production Capacity in 09 : 9.6GW -> 2010 steady
increase

* ‘Increase of Thin Film Solar Cell in 2009.
-'0812.9% >>'09 19.8%
(CdTe Solar Cell : 6.4% -> 12.3%, Korea? )

 ‘Total Installation Cap. In 2009 : 6.03GW y
- Total installed : Germany > Japan, Italy ->Portion of Germany

* New PV Countries China, Germany and Japan with USA,
First Solar in Thin Film -> What Else?

* New PV Market: Mid Africa, India, etc : Meaning of CPV

]
 3S in PVs: Speed Scale and Specialty
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IIl. Photovo

@ User Oriented Products
9 Driving Supply Chain in PVs for Low Cost

> Value Chain Analysis due to the National Strategic Planning

o High Efficiency R&D

Cell
(c-Si/ a-Si

Applications

Public Building

..........................................................
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PV Station Design | , ) 35581 B3RS 3 0
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Il. Photo

Project Financing for Cost Effective High QE Products

Source
- Cell

j Category
=

-Cost Effective Si

* Sub/TF Types
Single & Poly, CIGS
a-Si, DSSC, OPV
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HOREA INSTITUTE OF ENERGY TECHMOLCHG
NNNNNNNNNNNNNNNNNNNN

L N

)

Module
PCS

j Reliability
* Transient Evaluation
for Product Efficiency

» Sub module Design
»Back Electrode type

-

. Rzl 2l .
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¢ Inverter Cycling )

quipme

- CVD

- Encapsulation
- Tab & Stringer

- Simulator

| * Auto Feed Line

Equipments 1

- Installation Method
* In Line QC

- Q/A Evaluation
 Nature Friendly

J

Key Issues

/

* National Plan
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lll. Domestic Market Trene

+ OCI(Old Dongyang):5000 ton, 26,500 ton by 2010(33%/kg >$25/kg
+ KCC: 3000 ton, 18,000 ton by 2012
+ KAM(KCC+HHI): 2,500(6000) ton by 2010
* Woongjin Polysilicon: 5,000 & 10000 ton by 2011&2012
« Samsung Fine Chemical, LG Chem ? .
ol ' " poly silicon

+ SODIFF:2000 ton, in the production 2010

Llow Cost Process & QC with Localized Equipment

* Nexolon: 150 MW

* Neosemitech: 120MW

* Smart Ace(Applications): 100 MW

* Woongjin Energy: c-Si Ingot-1;400 ton
» Semimaterials '
* LG Siltron :120MW by 2012 starting

* Osung LST:40M-> 100MW->
t effective process & Efficiency for mass production
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lll. World Market Trend I

y [Primary Cost China GCL 36.4S/kg)
+ Hemlock(USA):10,000 ton (1.2billion$) by 2012
+ Tokuyama(Japan): 6,000 ton by 2011
* YingLi Solar(China): 18,000 ton by 2013
+ Wacker (Germany): 35,000 ton (1 billion $)by 2011
+ Bhaskar Si(India): 2,500 ton y 2011
* First Energy Bank(Barain): 7,500 ton(1 billion $) at Saudi Arabia
* LDK Solar(China): 5,000 ton in operation

+ Q-Cell

* Moteeh—ouoro
* Suntech

* Yingli

* SunPower

Global Investment Low Cost poly Silicon, Ingot & wafer by mass production
KETEP ke
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lll. Domestic Market Trene

w

KPE:96 MW on producing(poly &Single Si)->s-C:17.5~18% / p-C:16~16.5%
HHI: c-Si Cell 330MW(Cell 17.9%-Module 15%/poly-16.3%, 2GW by 2012(22% Back Contact)
Shinsung Holdings: 50MW on producing(19% Single &Poly Si)-18.2/16.2% ->
Millinet Solar: poly Si 30MW on ->100M(18% Poly Si)->16.9%
+ STX Solar: c-Si Cell 50 MW on schedule(16% Low Cost Single)
* GETWATT: Thin Film Cell & Module: 20MW, Alti Solar
* LG (Solar&Elec.): 240 MW(17.2 1%Cell-14.7% Module by 2010 —Thin Film Ready(11%)
18.6% Cell / 15% < Module Efficiency
* Samsung( Single & Poly Si, 19.x% HIT) 30MW->100MW, 255[W] Module

Si based Solar Cell & Module for Miass production

- | " a-Si Thin Film SC
MUltijunCtion
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lll. Inter/Domestic Market Trer

* New Energy Holdings: Hynix Eugene Company(Cell, Module, Inverter)
+ Sunpower + AU Optronics(Taiwan) 1.5GW by 2014 / 1.5% (2012)

» STX Solar: c-Si Cell 300 MW by 2014

* Millinet Solar: 1GW by 2013

+ Solar World Korea:

+ S-Energy: 200MW Module Line Running.->Continuous Expansion

+ Samsung Corning Precision Material Co. -> Ingot & Wafer

* HHI -> CIGS (400MW) by 2015

Viass production for Cost Effectiveness

# Why K in Photovoltaics P 9

High &
Efficiency

Lifetime
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PV-CPM SS LPC244SM Korea SSE) 15.30%

PV-CPM SS

LPC238SM Korea SS&) 15.25%

PV-CPM SS LPC241SM Korea SSE) 15.20%

PV-CPM SS LPC2355M Korea SSE) 14.83%

PV-CPM SS LPC230SM Korea SSE) 14.80%

PV-CPM

Sun Power

SPR-315E

Philippine

Sun Power

19.37%

PV-CPM

Sun Power

SPR-300-W

Philippine

SunPower

18.70%

PV-CPM

Sun Power

SPR-225-

Philippine

SunPower

18.42%

crystalline Sun Power SPR-300- | Philippine|  SunPower 18.41%

Crystalline Sanyo HIP-195B2- |Philippine SANYO 17.80%

Sanyo HIP-205NH1- Japan SANYO 17.40%
Japan |SANYO Electric 17.28%

crystalline
PV-CPM Sanyo HIP-210

PV-CPM Sanyo HIP- Japan |SANYO Electric 17.15%
HIP-200B2- Japan SANYO 17.10%

24 ™ Xl Sanyo

PV-CPM HIP-205 Japan |SANYO Electric 17.05%
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lll. Domestic Market Trene

+ OCI(Old Dongyang):5000 ton, 26,500 ton by 2010(33%/kg >$25/kg
+ KCC: 3000 ton, 18,000 ton by 2012
+ KAM(KCC+HHI): 2,500(6000) ton by 2010
* Woongjin Polysilicon: 5,000 & 10000 ton by 2011&2012
« Samsung Fine Chemical, LG Chem ? .
ol ' " poly silicon

+ SODIFF:2000 ton, in the production 2010

Llow Cost Process & QC with Localized Equipment

* Nexolon: 150 MW

* Neosemitech: 120MW

* Smart Ace(Applications): 100 MW

* Woongjin Energy: c-Si Ingot-1;400 ton
» Semimaterials '
* LG Siltron :120MW by 2012 starting

* Osung LST:40M-> 100MW->
t effective process & Efficiency for mass production
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Ill. R&D Trend in Solar Cell

" Limitation of Single, Poly & a-Si in Color and Design
+ Si based High Efficiency Structure & Durability of Future Cell

J J

s s RUCILR]

) i |

CIGS[12%-1a%-16%/24" ) DS[ 8%/1m2-15%/0.2cm2]]

R&D Process for Reliability for long lifetime Guarantee \
| mK

Ministry of Knowledge Econom




Ill. Design Application for B
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Multiple Designs of PV Module
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lll. Real Colorization of Solar Cell

Rebel Green

Power(W)
Isc(A)
Voc(V)
IMPP(A)
VMPP(V)
Dimension
Diagonal

Thickness

'

Metallic Gold Disco Pink

3.87 3.82 3.77 3.72 3.67
8.36 8.28 8.23 8.23 8.24
0.613 0.615 0.615 0.611 0.606
7.80 7.69 7.59 7.55 7.52
0.496 0.497 0.497 0.493 0.488
156 x 156 ( +/-0.5 )mm
200mm +/-1.0mm

220um +/-20um

'
P

Stone Elegance
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lll. Colorful PV Module

Cell Type 6inch Poly

Size 425 x 425 mm

Power(W) 14

Cell Type 6inch poly

Size 740 x 740 mm
F
Power(W) 56
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V. Why %
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(2012-2015)
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= = Manufacturing technology of high quali
Crystalline Si 9 gyorhighq

Solar Cell Handling/Slicing technique for super-thi

High quality solar cell techno

a-Si Thin Film

CIGS Solar Cells : /
|  Nonvacuum CIGS SOIRRCEINMMMIII Tendern

Dye-sensitized

N T
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Energy Saving Policy is more important
than Energy Creating Strateqy

. Crid Barity
L DY 20132015 !

. B x

AR AN
e L ol - - e i
J S L ek Bl Lt e
Y 8 45 Rt .

B

-
mk

Ministry of Knowledge Economy |



MK

HOREA INSTITUTE OF ENERGY TECHMOLOG) Mill;Stfy of KHOV“J](‘fﬂgC‘ conomy

EVALUATION AMND PLAMNMINEG



