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Japan’s Electricity System Outline

M 10 Vertical Integrated Private Electricity SiTERARER T2 oAt
Power Companies (EPCs) and PPSs
» Deregulated above high voltage

customers(over 50kW) _anen
» Average electricity price in household is 20.37 &
yen/kWh in 2010. (24.60 yen/kWh in 1995) e \
B Frequency S ‘

» Western part: 60Hz

» Eastern part: 50Hz

@ Hokkaido(peak demand: about 5.7 GW) is
connected by DC line.

B Voltage
> High voltage distribution line is generally in 1oy
6.6kV .
» Household voltage is 100V/200V

@ In regulation 101V +/-6V
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Deregulated market in Japan

March2000 [—————— | april2004 |—————— | April200s |[———— >

Deregulated Deregulated Deregulated
Market Market Market
[Special high voltage for industry]
[Special high voltage for business]
[Special high voltage for industry]
KWh share: 26% [Special high voltage for business]
[High voltage B] [Special hi .
i = pecial high voltage for industry]
[2,000kw] [High Volta%eogirv\k;usmess(over [Special high voltage for business]
(20,000V) )l [High voltage B]
. High Voltage for business]
[High voltage B] . kWh share: 40% L .
Mid size factory [f:'rgsu\:?r:ig; [High Voltage A]
kWh share: 9% Small and kWh share: 62%
[500kW] Mgdi‘.lm (at 2010)
[High Voltage A] Building [High Voltage A] [High Voltage for
Small size kWh share: Small size business
factory 19% factory (under 500kw)]
kWh share: 9% kWh share: 9% kWh share: 14%
[50kw]
(6,000V)
[low voltage for industry and [low voltage for industry and [low voltage for industry and
business] business] business]
(100 - 200V) kWh share: 5% kWh share: 5% kWh share: 5% (at 2010)
[residential] [residential] [residential]
kWh share: 31% kWh share: 31% kWh share: 33% (at 2010)
* The deregulated market in Okii was ling to special high voltage customer (over 2,000kW) at April 2

2004, from 20,000kW and 60,000V.

Summary of Demand and Supply in 2011 Summer

Tokyo EPC area Tohoku EPC Kansai EPC Kyushu EPC
area EIE] EIE]
_ 0,
Target -15% -15% 10%and -
more
Peak Demand
decrease from -19% -18% -8% -6%
last year
-27% -18%
Large Customer (with Government (With Government -10% -7%
Order for peak cut) Order for peak cut)
Small Customer -19% -17 % -10% -7%
Residential -11% -18% -4% -7%

[Source] METI
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Smart Meter Deployment Plan
of each EPC in Japan (Nov. 2011)

Customer in 5 years in 5 years in 5 years in 5 years in 5 years

Full installation  Full installation
Future subject Future subject in about 10 in about 10
years from 2013 years from 2013

For Low Voltage

in 5 years
Customer

in 10 years

Target in 5 years About 70% About 60% About 60% About 60%

For High Voltage Full installation  Full installation  Full installation

. . R Full installation in 5 years
Customer in 5 years in 5 years in 5 years v

o o Wallisge 100,000 to 300,000/year in 5
Customer

[ | HokkaidoEPC | TohokuEPc TokyoEPC | ChubuEPC | Kanasai EPC

Target in 5 years About 60% About 60% About 80% About 80% About 80%

For High Voltage Full installation  Full installation  Full installation  Full installation  Full installation

Half installation

Full installation

Future subject Future subject Future subject  years, 500,000/year after 5 years,
and 60% installation in 10 years

[Source] METI

Peak Demand and Tie Line capacity in Japan

EPC Maximum NPP Site
Total Capacity

Hokkaido Total 2.07 GW Tomari NPP, 3 units

Tohoku Total 2.174 GW Onagawa NPP, 3 units S .

Tokyo Total 8.212GW Kashlwazakl-l?anwa NPP,

7 units . I -
Chubu Total 3.504GW Hamaoka NPP, 5 units - e~ >
“ ~60Hz 150Hz

Hokuriku Total 1.898GW Shika NPP, 2 units N 1 Hokkaido
Kansai Total 4.71GW Ohi NPP, 4 units l > [2010] 5.79 GW
Chugoku Total 1.28GW Shimane NPP, 2 units | = [2011]5.68 GW
Shikoku Total 2.022GW Ikata NPP, 3 units e Kitahoﬁ

Kyushu Total 3.478GW Genkai NPP, 4 units z “= " " DpcTieline /Al 0.6GW

Hokuriku
[2010] 5.73 GW
[2011] 5.33 GW

Tohoku
[2010] 15.57 GW
[2011] 13.62 GW

Chugoku
[2010] 12.01 GW
[2011] 10.83 GW

Kansai
[2010] 30.95 GW
[2011]

6.31GW

[2010] 27.09 GW
[2011] 25.20 GW

[2010] 59.99 GW
[2011] 49.22 GW

Shikoku
[2010] 5.97 GW

[2010] 17.50 GW
2011] 15.44GW
L ] [Source] METI
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Renewable Energy Promotion Policy in Japan

M Buyback program was started in 1992. (at 24-25 yen/kWh)
* Only for excess electricity from renewable.
B National RPS was started in 2003.
M Subsidy for residential PV was re-started in 2009.
(70,000 yen/kW)
M Buyback program was doubled in November 2009 (48 yen/kWh).
(Now 42 yen/kWh)

B Feed in Tariff will be started in July 2012
(including Priority Connection Rule for Renewables) .
National RPS will be ended after the FIT introduction.

Taskforce for Electricity System Reform (1)

M Internal Report by TESR (Chaired by Minister of Economy Trade and
Industry) issued at Dec. 27t ,2011.

M Basic concept: “Affordable and stable electricity supply” and “More
competitive and open power market” with

» Power market for creating incentive to decrease demand and facilitate supply
under tight supply and demand situation

» Power market for maximize of customer choice and creativity

> Next generation smart society for demand and supply management by
demand side

» Fair and clear competition environment for power market
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Taskforce for Electricity System Reform (2)
M 10 subjects were also raised by TESR.

» New way for demand decreasing
1. Smart meter, market mechanism, new tariffs and new services
» Customer choice
2. Deregulation for residential customer
> Supply diversify
3. Facilitation of power market
4. Improve the Grid access rule and wheeling rule
5. Reserve Margin
> Facilitate competition and widen market
6. Wide area competition
7. Wide area grid operation and management
8. Neutrality of transmission and distribution
> Stability and Efficiency
9. Investment for transmission and distribution, universal service and supply responsibility
10. Time flame
B “Special Committee for Electricity System Reform” was started from Feb. 2",
2012.

B “Study Group for Master Plan of Strengthen inter-regional tie line” was started from Feb. 16
2012

Study Group for Master Plan for Strengthen

Inter-regional Tie Line
M Reliability

» Recent Capacity Shortage
O What 1 should be appropriate for “N-1"?

B Renewables
» Evaluation as capacity
» Potential of Wind Power

B Facilitate of competition

B Other issues (Frequency Unify?, International Tie Line?)
B Cost, cost sharing and time flame

B Cooperative Operation

B Road map
W Such as FC: 1.035GW (now) 1.2GW in 2012, and 2.1GW in 2020 and 3.0GW
W Kitahon DC tie line: 0.6GW (now) to 0.9GW

B Internal Report was issued April 25%, 2012
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Test Projects for Next-generation Energy and Social Systems (2011-2014)

OThe need for societies to rely more heavily on renewable energy poses significant challenges. Meeting these
challenges requires the development of “smart grids” —those technologies which enable societies to control not
only the supply side of the equation, through utilization of IT and battery storage, but also the demand side, which

has been much more difficult to deal with.

O The next-generation energy and social systems that are developed on the basis of these new energy management
technologies—transportation systems, cities, and even new lifestyles—make up what are called “smart

communities.”

Kyoto Pref., Kansai Electric Power., Osaka Gas, OMRON,

Control over single sector (households) only

Corporation, Sharp, Fujitsu, Dream |

Keihanna
<Participating players>

High dependence on grid-connected
power (centralized control),
Kanazaw
a d\strlct
Mitsubishi Heavy Industries, Mitsubishi Electric,
Mitsubishi Motors, et al.

i i " I g b Minato f
Approximately 900 households in a new housing” :y‘ _ﬂ 0 1oL
development participate in an experiment which Kohoku New\_ Mirai

tests changes in demand when a simulated point- ‘%w", district
based dynamic pricing system is introduced (test of ﬁ J

demand response)

While providing energy consulting (ESCO) to Housing Witle-ares,
households, this experiment examines the possible subdivision major urban

use of home energy visualization terminals to . type projeét

provide healthcare, merchandise sales and other type project VP grol E.

services =

Toyota City

~e. _°
<Participating players>

Construction of 67 smart houses,
photovoltaic panels, resldentlalfuel cells, std?age
batteries, plug-in hybrids, etc.

Tests demand side management in thetransportat\on
sector through provision of |nfcrma;|9n on traffic
congestion

Tests changes in demand when a simulated point-
based dynamic pricing system isintroduced (test of
demand response). Expands to include automatic
control of appliances

City of Yokohama

<Participating players>
City of Yokohama, Toshiba, Panasonic, Hitachi,
Meidensha Corporation, Nissan, Tokyo Gas, Tokyo
Electric Power, et al.

® Test of energy management technologies for

extensive areas in the Minato Mirai, Kohoku New

Town and Kanazawa districts of Yokohama, which

include a total of 4,000 households

Tests changes in demand when a simulated point-

based dynamic pricing system is introduced (test of

demand response). Expands to include automatic

control of appliances

Involves installation of large lithium ion battery (1
at transformer station, which virtually

substitutes for individual household batteries

Comprehensive control over multiple sectors

City of Kitakyushu

<Participating players>
City of Kitakyushu, Fuji Electric Systems, Japan
IBM, Nippon Steel, NTT West, et al.

® In an area where Nippon Steel Corporation is
a specified supplier of electricity, smart
meters have been installed in 230
households and in 50 plants and other
industrial establishments. A system of
dynamic pricing is being tested in which
electricity prices change in real time based
on the available supply of electricity

Thank you for your attention!
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