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(1) Why Is renewable energy necessary?



Renewable and New Energy

Definition of new energy in Japan

((1) New energy is oil-alternative energy that can be produced or
generated, etc. for use
(2) butis not sufficiently used for economical reasons, and
\(3) contributes specially to the promotion of oil-alternative energy.
The concrete list of new energy sources
(1 New energy )
<<Power generation field>>

\_

<<Thermal field>>

<<Power generation and heat>>

APhotovoltaic power generation
Awind power generation
lomass power generation
AGeothermal power generation (limited to the
binary system)
ASmall- and medium-scale hydro power
generation

ASolar thermal utilization

AUse of snow and ice cryogenic energy
AUse of temperature difference energy
AUse of biomass heat

AProduction of biomass fuel )

Source: METI
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Oil-alternative energy

Coal, natural gas, and
nuclear

Renewable energy

Large-scale hydro and
geothermal power generation

New energy

Photovoltaic power Solar thermal
generation utilization

Wind power generation Use of snow and

Biomass power ice cryogenic

generation energy
Production of biomass  Use of

fuel temperature
Geothermal power difference energy

generation Use of biomass
Small- and medium- heat

scale hydro power

generation

Wave power generation
Ocean thermal energy conversion




Trends in Global Warming

Difference (°C) from 1961 - 1990
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(Us$/Barrel)
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Iragi war breaks out.

Terrorists attack the US
on September 11.

Changes in Crude Oil Price

Financial crisis
triggers worldwide
recession.

Subprime loan problem becomes serious.
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Hurricane Katrina devastates oil fields and
refineries on the rim of the Gulf of Mexico.
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o Speculative funds are
increasing.

Oil demand starts increasing in China and
developing countries in Asia
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Data: http://tonto.eia.doe.gov/dnav/pet/hist/rwtcD.htm
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(2) Present state of renewable energy in Japan



2006 Fuel Shares in OECD Total Primary Energy Supply

Non-Renew.
Waste 0.3%
Solid Biomass/

Natural Gas Charcoal

21.9%

2.77%

Liquid Biomass  0.32%

Gas from Biomass 0.17%
Renewable MW  0.20%

Nuclear
11.1% sl
1.99%
|
20.5%
Geothermal
L 34— Solar, Tide 0.06%
OECD Total Primary Energy Supply in 2006 OECD Renewables in 2006
= 5537.42 Mtoe = 345.14 Mtoe

Data :IEA Statistics Renewables Information 2008



Introduction of Renewable Energy in OECD Countries

Annual growth rates of Renewables Supply (from 1990 to 2006)
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Source: IEA Statistics Renewables Information 2008



Track Records and Future Targets of Power Derived from

New Energy in Japan

Power (100 GWh)
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Power Supply Shares and Generated Power in Key Countries (2005)

power
397.6 billion

Depends on Depends on
nuclear . natural gas
us China Japan

Generated
power

4 Generated

power 1094.1 billion

4268.4 billion

Wh = 426840
GWh

Depends Efforts to
on coal distribute
Depends
on coal
@ Coal o Qil B Gas B Hydro B Nuclear 8 Others

Source: Ministry of Economy, Trade and Industry, Energy While Paper 2008
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(3) Photovoltaic power generation



Photovoltaic Power Generation System

/Pri nciple (see the right figure)
A solar cell is a kind of semiconductor that converts optical energy from the sun
directly to electricity.

When the cell is exposed to light, positive and negative particles (holes and electrons)
are generated, and gather in p-type and n-type silicon, respectively. As a result,

DC current flows between the electrodes. In general, the DC current is converted to
AC current.

Grid or Off-Grid

Electrode

Antireflective
coating
n-type silicon

p-type silicon

Electrode

Light Light Light

Current

| or Off-Grid

Grid PV System ( RifEi#E)

] q PV Module

Large-Scale PV power generation farm
(Wakkanai site: 5 MW)

| q PV Module
i

eUse for lead acid batteries unit

Sources: NEDO and courtesy of Sanyo Electric Co.

j Grid
' , Inverter

Off Grid PV System (3h3if&)

Charge
Controller

eGenerated power supplies fixed facilities

. eNeed to change Batteries for 5 years to 7 years
9kWh (effectlve 6'3kWh) eNeed to exclusive wiring installation from inverter

eGenerated power supplies access to electricity

Typica| configuration of PV eGenerated power preferentially-using on facilities load
power generation for a house sPower Generates in daytime

BTS, etc.
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