AFORE-1

1% Asia-Pacific Forum on Renewable Energy

16" (Wed.)~19*(Sat.)November, 2011
Grand Hotel, Busan, KOREA

B ﬁﬁﬂﬂﬁ'ﬂ-k" i\

Clijele Tl zirle
SeBNEYAN ave in Japan®

. o J\“tk = ﬁ//\&
o FETRE N ]
AU - S s
M P il
po e 2 I

<
-~

- y

Prof. KOSUKE KUROKAWA

Chair, Japan Council for' Renewable Energy.

Jiokyolnstitute of; llechnology,
AESHntermationaliResearchicenter,

TORYOTELHNY -\ F

Gloval Enaregy Innovaior Forum 20000 Priearix kel Razort (128 NO)VAZIok N

Sezl Neczninz eine Pessilbilities
ot Selerr Flhctevelizies

. Ouake, TsupelReaNIeE

ZmiPysianainst Quake &
AisUnami

- Quick Review :
Japan’s Approach on
Photovoltaics




Huge TSUNAMI/ a/as ...

gLETE
EIrHER

s i B

060 11-03-11 18:12:27

East Japan Earth Quake 9/11:
Magnitude: 9.0

ATS " O
AR kurochans-net”

T kurochans-net”




AFORE-1 17-18 NOV 2011
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The Most Severe Case on PV

Ogatsu Community Hall, Ishinomaki, Miyagi
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The Most Severe Case on PV

Ogatsu Community Hall, Ishinomaki, Miyagi
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TSUNAI\/II destroyed all but PV /?

Higasi-Matuyama, Miyagi, 19 Mar. 2011 '
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TSUNAMI destroyed all but PV /2
EFREELTHHERK Here, too!

Taro, Miyako, Iwate Pref.
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Rikuzen-Takada Pv-net
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TSUNAMI destroyed all but PV /2
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Ishinomaki and Kesennuma, Miyagi Pref. PVv-net
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Shinkansen damaged seriously/
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Shinkansen damaged seriously/
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Shinkansen damaged seriously but PV /

4 e

S PP D Rk B s

%3 BB LB ETHEBASA TGN, BEIBEN G (SH: B
s TERARAREGLHRAALE) FH:72TFVY, 20113.18 2

S kurochans-net® O




17-18 NOV 2011

AFORE-1

Iwaki City, Fukushima Pref. Pv-net
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Iwaki City, Fukushima Pref. Pv-net
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Tsunami @ Watari Fishery Cooperative, Miyagi
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Fishery Cooperative @ Watari, Miyagi 2011713

A PV system: Useful
Emergency Power Supply

AFORE-1 17-18 NOV 2011

More than 2,000 sites
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Useful Emergency PV”
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Useful "Emergency PV~
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Taro, Miyako, Iwate Pref.
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Assumptions:

PV module efficiency =15% nominal
Space factor = 50%

Performance ratio = 80%

Annual system yield = 1000 hrs

4kmD = 1GWPV-system
(=1.25GW,,)
—1.25 TWh/Y

0.7kmP = 1GW, ;e

—7 TWh/Y

FUKUSHIMA #1Site (80% capacity factor)
orced Evacuation Area
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“PV2030 + " Extended Roadmap

2002 2007 2010 2017 202 05 2080 S5
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PV Potential
7,985 GW

» JP Domestic

X 8times

Installable PVs (GW)

Potential

Sectors Case 2

23JP
/KWh
14JP
/KWh

10.2 %
10.0 %

Public
Industry

0.2%
3.6 %

7IPY
/kKWh

PV2030 Base Case = Domestic10%
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©® 3-4kW/house —» 7T0-80% self-standing
@ Approaching Grid Parity (home)/
© 100%-elecrified Home available in future by
higher efficiency e

© One million houses already over Japan: Stable Big
Market / /
_ Real Sustalnablllty and Own Energy
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Metropolitan Tokyo 23 Wards
PV Potential by Single Family Houses
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NEDO’s PV R&D Projects
Year 2008 2009 2010 2011 2012 2013 2014
" v System High Performance
Short-term | Pracies’ [ | P\ Generation System
for the Future
(Target : 2020)
R&D for
. e B 5.9 BJPY, FY2011
Mid-term | 0S8 | 6.5 BIPY, FY2012 request
R&D on Innovative Solar Cells
Long-term (Target : 2050)
2.6 BJPY, FY2011; 2.7 BJPY, FY2012 request
+3.5 BJ PY for Organlc PV CeII FY2012 request
% ku rochans—net° ESOZC
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“LLet Japan Regain World Top Position/”
‘PV for the Future’ R&D Project

[objective] Realize 28GW domestic penetration by 2020 and
iy Strengthen Competitive Power in the world market.

[Target] Module Cost — 75 ¥/W; M. Efficiency — 20 %
to attain electricity price 14¥/kWh (Factory use base)

R&D for the Future by all-Japan team.

c-Si Cells

— including SOG silicon; Low cost
process; higher efficiency

Organic Cells
— Efficiency; Lifetime; Low cost;
Systemization.

TF Si Cells

— Process development.

Evaluation; Intanational standard;
module materials & structure; etc.

Common Basis
(Evaluation; Recycle; etc.)

CIS & Compound Cells
—TF CIS cost down; CPV.

Common Basis
(module/array materials; structure;
components; etrc.)

LU0

Innovative PV Cells: 3 Consortiums (U-Tokyo, AIST, Tokyo Tech)
NEDO-EC Joint Call CPV Project (45% target:Yamaguchi-Luque)
JP-US CPV Project 43

A series of Bi-Lateral International Demos on Smart Grid AR

R0
kurochans-net” O
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R&D on Innovative Solar Cells

Project Structure

NEDO
4 ™
Post-silicon solar cells for ultra-high efficiencies
| Team leader: Prof. Y. Nakano (Univ. of Tokyo)
- y,
e : - : : : ™
Novel thin multi-junction solar cells with a highly-
=| ordered structure
_ Team leader: Dr. M. Kondo (AIST) )
(Thin-film full spectrum solar cells with low b
= concentration ratios
_ Team leader: Prof. M. Konagai (Tokyo Inst. of Tech.)J "
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26 AUG 2011 enacted.
- PV
- Wind
Mini-Hydro
- Geothermal
o — . : - Biomass

2MWPV (TF-Si)
@Haneda Airport International Cargo area

(TEPCO/Mitsui Corp.)
2010.07.15 Photo by kurochan
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+ New F expected to make Mega-Solar realistic!!
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Japan's Next Generation Energy Network

€ Supply Side > Demand Si(le m—
€= Transmission > Distribution == Elec-Heat
A Coordinate
Large Scale
Power Supply

( o~ -0

. HOME Elec-Heat

Elec. Exchange Elec-Heat g Cc%c')rdinate
HIA (

| - .Bu.lldlng Ekeg-ljleat
Medium \ O C(Qg.rdlnate

Large Scale
Renewables Power T \)
Factory
Technologies Technologies Technologies
- Demand-Supply control - Demand-Supply control - Smart Meter
[ -py -PV -PV |
- Co-Gen - Co-Gen - Co-Gen
- Storage - Storage - Storage
-EV - Heat Pump - Heat Pump
-EV -EV
| EMS, ITC & Power Electronics |
_ http://www.jftc.or.jp/shoshaeye/contribute/contrib2010_07e.pdf 49% 00
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Miyako-jima Smart Grid Test Bed'!
NEDO/OEPCO: JP-US Joint Projec
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PV System from now Japan)

1. From kW to kWh

- Life time electricity generation most important!

- Operational Yield Improvement: module reliability; PC
reliability; construction reliability; system reliability;
system monitoring; ‘mieruka’ (visualization) service for
user; energy related quality-assurance/guarantee/
certification/standardization (JIS/IEC).

- Life Time kWh: system life time extension; module life
time; PC life time to match module life;
reuse/recycle/waste.

2. PV Contribution to ZEB/ZEH Concept

Zero Energy House / ZEH: Main actor is PV!
Zero Energy Building / ZEB: So is it here, too!

Zero Energy Town / ZET: possible extension! _
Important PV’s role in street planning to community
planning such as Masdar city, smart community, etc.

. 81,
5K
ﬁsﬂ kurochans-net” O
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PV System from now Japan)

3. Mega Solar, Super-Mega Solar to Giga Solar

- Unused Land exists enormously abundant in
Japan; Large PV needs expected to Smart
Community in Japan.

PV Array Field Construction with Low-cost / Short-
completion-period; light weight / reliable / rigid PV
module structure; low carbon technology, etc.

PV System: key technology essential for Smart
Network Integration

smart house; smart building-ZEB; smart
community; national backbone network; ...

- Local Industry Enhancement by PV Supply Chain;
Possible contribution for Quake-hit Area.

Penetration into PV World Market;

ADS System Integrator Activation, etc. %
i kurochans-net




Glooal Enzrgy Innovaior Forum 20000 Bricanix e Hesare RN O)VAZok |

Szl Nezinine zne Pessibiles
o1 Selerr Plhcteveltzies




