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Long-Term Outlook on Energy Supply and Demand
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PV Technology Development Targets for 2050 @EDO

Generation

cost SS,NSS program

1 st Gen.

0%
\50/kWh

New Concept
(Nano Quantum Structure)
(New Multi Junction)
Multi Exiton generation Effect efc.)

\PVZOSO I

2nd Gen.

L Cell Technologies: HIPE]
Achieve Lower Costs \7/kWh
through Shift to

Next Generation Technaloagi€

| Cool Earth50

] | |
0% 20% | 30% 40%

1 1 Efficiency (%) 1

BV tech. for Rosition estaklishment as energy source Global development of high effidecy
e ‘l 10% of power consumption is covered. ‘l photovadltaic generation contribute to
House —Industry and Commerce the €02 generation amount 507% reduction.




PV Technology Development Targets (PV2030) @EDO

Practical application of
Thin Film (Silicon,
CIS Compound) Solar
Cells in addition to
Bulk Crystalline
Silicon

Cell Technologies:
; Achieve Lower Costs
through Shift to Next
Generation

Technologies

Generation Cost

Achieve High-performance
by Employing Ultra-thin
Type and Multi Junction

v

New Silicon-free and Non-compound
Materials
(Organic Thin Film, etc.)

[ Efficiency 10-15% - 12-17% - 16-19% - 22% + ]
i i i i i

[ Module Cost (Yen/W) 100 75 50 ]
i i i i !

[ Residential System Price (x1000Yen/kw)280-340 210-250 170-180 ]




Varieties of Solar Cells
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R&D for Next Generation PV System {(NEepO
(FY2006-2009)

[Wafer-based thin Si solar celld
High quality poly-crystalline Si, New slice technology, High efficiencyLl=21% for mono-Sil]
n=18% for poly-SiLlthin SIII00 pnilsolar cell

[Thin-film Si solar cell:
High efficiency solar cell technology for stabilized efficiency of 15%

Si block slicing by catalyzed in-fi i
e 100 um thick Honeycomb Thin-film Si solar cell

i = 0 2 junction-3 junction
with calf width of 50 um texture cII with 7=18.9% J J
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R&D for Next Generation PV System @EDO

(FY2006-2009)

[0S solar celll
High efficiency (7=18% _$ub-modulé 110x10 cmf], Solar cell on light weight substrate

[Dye-Sensitized solar cell]
Long life time module with 7=8%, High efficiency cell with with 7=15% at 1 cm?

[Organic thin-film solar Celld]
High efficiency cell with with 7=7% at 1 cm?, Improve the durability

) Dye-Sensiti lar cell ; s
17.7% flexible CIGS solar cell ye-Sensitized solar ce Organic thin-film solar Cell

ﬁaﬁﬁ:;}".;iﬂ » l"‘\,. ;_.’.:’
3 . L R
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externe Quanteneffizienz

R&D on Innovative Solar Cells (FY2008-2014) (TERS

Super High Efficiency
PV system with over 40% efficiency at 2050

[IMUlti Junction, Concentrator
[INew Concepts, New Materials

Multi Junction Solar Cell QVCA)GD Examples of new concept
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Growth of Wind Power Generation in Japan
Cumulative Installed Capacity and Number of Wind Turbines

Y

2000

1900

1800

1700
1600

Bl Total Capacity (MW)
-=-Number of Units

1500

1400

1300

1200
1100

1000
900

800

700
600

Wind Power Capacity (MW)

500
400

300

200

100

O -
AR

1990

1991/1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002|2003

2004

2005

2006

2007

2008

Total Capacity (MW)

13

17

32

70

136

302

339

581

810

1050

1310

1538

1880

Number of Units

30

42

51

63

77

117

177

246

422

470

668

835

1028

1192

1331

1508

@EDO

13



Wind Power Generation in Key Countries (2006)

o

Cumulative 25400
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@EDO

NEDO'’s Project for Wind Power Generation
[R&D of next-generation wind power generation technology

A lightning to the WTG

- g o

The damage by the typhoon

15



NEDO'’s Project for Wind Power Generation
[R&D of offshore wind power generation technology

@E DO

Survey of impact on
marine organisms and birds.

Identification of ocean wind characteristics, and

meteorological and oceanographic conditions
specific to Japan. Development of

Wind characteristic
measurement

technologies related to wind power generation
systems suitable for the specific nature conditions
around Japan.

FY2008: A feasibility study (FS) to assess the
potential for demonstration research in Japan.

From FY2009: dnstallation of the offshore
wind observation system to collect and analyze ocean

wind, waves and tidal current data.
elnstallation of the offshore wind power generation
systems to evaluate the performance.

Research on
base structure
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/\
Biomass Energy Resources in Japan (NEDPO

Available energy: 45,600,000kl/year
(approx. 8% of gross primary energy supply in Japan)

Food waste
17%

S ludge
4%

Animal

Exc:ﬁrz ent Black liquor

i fulp/paper)
30%
Agricullural
waste
8%
Source: “Basic Survey on New Energya Survey on the Utilization and Dissemination of Biomass Energy” 18

The Japan Institute of Energy: May 2002



Biomass energy utilization in Japan
Energy conversion
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Process of Ethanol Production {nEDO
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Positioning of NEDQO'’s grid-connection related
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. . . . . @EDO
Demonstrative Project on Grid-interconnection C
of clustered Photovoltaic Power Generation
(FY2002-2007)

Clustered installation of ) /

/

Photovoltaic on the [MDevelopment of the
distribution network is technology to avoid
expected. overvoltage of distribution

N | lines without restriction of

j» PV system output.

/There are tangible ™ [MDevelopment of function
problems, such as to prevent unintentional
voltage swell ad islanding.
preservation by output
from PV systems .

N /&




Demonstrative Project on Grid-interconnection of @EDO
clustered Photovoltaic Power Generation Fy2002-2007)

Tresuls | ‘ =

B Development of technology to avoid
overvoltage of distribution lines without
restriction of PV system output \

» Field test of 553 battery systems

> Confirmation of battery operation modes

HDevelopment of function to prevent
unintentional islanding operation of
clustered PV systems

» Synchronizing of reactive power injection by
external signal

TS



Verification of Grid Stabilization with large-scale
PV Power Generation Systems (FY2006-2010)

/h‘ PV becomes \

popular in future, large
scale (MW level) PV
power station will be
introduced to power

\system. /
—J—]_

/It Is possible that
such large scale PV
power station may
influence voltage and
frequency in the

\utility system. /

-

[Technology for reduction

of fluctuation of voltage and
frequency using battery
storage will be demonstrated.
Also, countermeasure of
harmonic will be developed
and demonstrated.

-
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Verification of Grid Stabilization with large-scale @EDO
PV Power Generation Systems (FY2006-2010)

Appling battery staorage to make power flow from PV power station as constant
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Hokuto site in March 2008 (Do
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24 Kinds of PV modules in 15t stage
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SUMMARY

o

PV
-Roadmap toward 2030 and 2050 target
-Focus on low-Si and non-Si types of PV

Wind
-Adjustment for natural condition in Japan
-Offshore wind power generation

Biomass
-Focus on ethanol production from cellouse

Grid-connection
-Focus on stabilization technology for new energy power stations
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Thank you for your attention!
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