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Japan’s Existing Power System  Fujitsu
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Nature of Central Control System Fujirsu

Dependence on Centralized Power Sources

Economy of Scale :> - large-scale generation : Nukes
- advantage of larger incumbents

Vertical Integration
:> - generate, transmit & distribute, retail
— stable supply : shorter blackout time

Economy of Scope

- balancing demand & supply by utility

Planned Economy/Closed Market

:> — approved tariff : no skyrocketing

Natural Monopol
POty — limited choices for consumers
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High Tariff, but Stable Supply  rujitsu

($cent/kWh) — Electricity Tariff by Country in 2010 -
35 325

B Taxes
30 F

B Tariff excluding Taxes
25
20 FL [ B | |

11.6
15 .
incl. taxes 8.3
9.5

10 incl. taxes
5
0

Germany Italy Japan Spain UK France USA Canada Korea

Source: IEA, Energy Prices & Taxes 2011

- Annual Blackout Time per Household -

Country [ Japan Korea |Germany| Italy | France UK USA
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Nature of Decentralized-Autonomous Systeimu

Econom)éf Scale

Reliance on Decentralized Power Sources

:> - small-size gas turbines

- cogeneration/in-house generation

- renewables : wind, PV, biomass, geo thermal

Econome Scope

Market Liberalization
:> - open competition in generation and retail

- varying prices : demand response

— more choices for consumers

Unbundling of Transmission Grid

Natural nopoly

— establishment of TSO
- balancing demand & supply through market

— system operation in wider area
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Paradigm Shift FUJITSU
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Motivation for Smart Grid FUJITSU
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Demand Response after 3.11  rujitsu
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Japan’s Potential toward

Decentralized-Autonomous System

Renewables
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More “Services” in Power System

— Central Control System -

Large-scale
Centralized Power Sources

Long-distant Transmission
to Urban Cities

‘Service” = supplying electricity as it /5
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FUJITSU
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http://www.jwd.co.jp/

Renewables: Obstacles to Diffuse sy

1. High Cost of Generation

>

2. Regulation/Local
Opposition on Location

3. Discretional Refusal
of Grid Connection

=

4. Grid Instability due to
Intermittent Generation

1"~ Grid Unbundling X

, — Wide-area Grid Operation

:II> : Pumped\;écp’ﬁ%E‘aFYﬂlteg ratlon)nly for Nuke

Reactions by Other Countries Japan

. . A
- Feed-in Tariff (2012)
Subsidies A

- Regulatory Reform X
- Simpler Transaction X
- Government’s Intermediation X

— Priority Access of RE (FIT) A
Regional Monopoly °'2

— Smart Grid/Demand Response
- Battery/EV
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Potential Resources of Renewables rujisu
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Generation Cost by Power Sources Fujisu
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Limited Inter-regional Grid FUjfrsu

Hokkaido
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Area
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Grid Access by “Lottery” FUJITSU

- Capacity of Grid Access for Wind Power allowed by Utilities -

Access Capacity Ratio among Total
(October, 2010) Generation Capacity
Electric
Tohoku 1180MW 7.76%
Electric
Hokuriku 250MW 4.39%
Electric
CE*;“‘-:JO.'(” 620MW 5.04%
ectric
Shikoku 250MW 4.17%
Electric
Kyusyu 1000MW 5.65%
Electric

Source:

Federation of Electric Power Companies 20
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Increasing Dependence on Nuclear rujisu

- Japan’s Power Source Mix -
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2007 2020 2030 Germany (2008)
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Policy Trend FUJITSU

2012
November January March May July

Special Promotion Law
for Renewable Energy

Tariff Start of the
announcement FIT Scheme

TEPCO’s management
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