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Structure of Electricity Generation (TWh)

B Nuclear power generated more than a
quarter of Japan’s electricity over the B Nuclear B LNG = Coal B 0l B Hydro
past few decades.
B The Fukushima disaster eroded
people’s confidence in nuclear to the 200,000
extent that all nuclear plants are
forced to be shut down now. 700,000
B Maintaining a steady electricity 600,000
supply at reasonable prices without
nuclear is the primary challenge the 500,000
country faces today. 400,000
B This study aims to illustrate the
Japanese electricity supply system 300,000
after the earthquake with
consideration of Japanese 200,000
uniqueness including its_10 separate 100,000
grids with weak connections between
them and the geographical gap o
between renewable potential and m B @ 5 &% 8 2
electricity consumptions using GIS 22323 38 A
data for a TIMES model.
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JMRT is... FUJiTSU

W Detailed disaggregate Japanese electricity generation
system model based on TIMES.

W 10 electricity grids with weak connections between grids.

B Two different electricity frequencies, 50Hz and 60Hz, with
frequency converters to convert one frequency to another.

B Energy Demands at Prefecture Level (47 Prefectures in
Japan)

B 12 Time Slices (4 Seasons & 3 Times)

B Existing PowerStation Data & Planned PowerStation Data
H Life-time Extension of Existing PowerStation

B Capacity of LNG and Coal Port

B Limits to the capacity share of sum of PV and Wind in each
grid (30%)
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10 Grids and Grid Connections FUjiTSU
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10 Grids and Grid Connections
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12 Time Slices

B 3 Time Periods
® Day(8~13, 16~23)
M Peak(14~15)
® Night(0~7)

H 4 Seasons
® Spring (3~6)
B Summer(7~9)
B Autumn(10~12)
H Winter(1~2)
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[Load Curve in Most Electricity Consumed day J
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Existing PowerStation Data FUjiTsu

w5

Kirmn
Shctor - 06
Valur - 211

/Existing PowerStation Data include N

*Type of PowerStation

L atitude, Longitude

*Prefecture

*Start Year

«Life Time

*Electricity Generation Capacity

\_Availability Factor (AF) Y,
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Location is important FUjiTSU

Distance
from grid

Distance
from road

Wind Speed

Wind Speed AF

(mis) (%)
A 3 55 15.8% Sea Depth
A 6 19.7% (Offshore)
z . 6.5 23.5%
< ‘ 7 27.3%
75  31.0%
8  34.5%
Auvailability Factor 85 37.9% Initial Cost
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Data of Renewable Potential FUjiTsu

No i-|Long-| Wind
' tude| itude |Speed

Huge Renewable
Potential in Hokkaido
Area.

I Geothermal
I Offshore Wind
I Onshore Wind

Huge Electricity
Consumption in Kanto
Area including Tokyo.

GIS Data is from MOE Potential Survey
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New Data Sets (Off-shore Wind) FUjiTsu
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GIS to TIMES (Aggregation) FUjiTsu
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Simulation Flow FUjiTSU

:
Policy & Targets ]7

*FIT
JMRT *Nuclear AF
*C02

* Electricity Generation Structure
* Fossil Fuel Imports

.. -." * Marginal Cost in each Time Slices
BEE . -
" 7 * Carbon Dioxide
R s ¥ X B * System Costs
SEHW TV
S
B
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Overview of JIMRT

Existing
Pumped-Storage

Existing
PowerStation

New Technology Electricity
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Industry J—\
[Manufacturing J

[ Non-manufacturing J
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Nuclear
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Geothermal

Small Hydro

Domestic J—\
[Household }
| Office ) )
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Transport J

USC: Ultra-super Critical
IGCC: Integrated Gasification Combined Cycle
GTCC: Gas Turbine Combined Cycle
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Data Sources FUjiTSU

Existing Power Stations Capacity, Generation

Power Stations Under Construction Capacity

Renewable Energy On-shore Wind Potential and Cost
Turbine, Off-shore

Wind Turbine, PV,

Geothermal, Small

Hydro

Biomass Potential
Cost
[SLIERIHGHENIYIAN Coal, Gas, Oil, Cost

Generation Nuclear and Hydro

Electricity Consumption

Electricity Loa e
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Electricity Consumption by Prefecture

Agency for Natural Resources and
Energy, Overview of Electricity Demand
and Supply 2009

Federation of Electric Power Companies
of Japan, Handbook of Electricity
Business 2010

Agency for Natural Resources and
Energy, Prefecture Energy Consumption
Statistics, Institute of Energy Economics

Tex Report, Gas Annual Report 2010

Ministry of the Environment (2011), Survey
on Potential of Renewable Energy

New Energy and Industrial Technology
Development Organization (NEDO),
Biomass Potential and Available Biomass
Estimation

International Energy Agency (IEA), World
Energy Outlook

International Energy Agency (IEA), World
Energy Outlook

Agency for Natural Resources and
Energy, Prefecture Energy Consumption
Statistics

Federation of Electric Power Companies
of Japan, Nuclear and Energy Drawings
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Simulation Design FUjiTSU
B We have tried to identify the relationship [7_7'1 Proposed Price  centkwh
between FIT price and the quantity of 45
electricity generated by renewables ao —PV —Non-Pv
under FIT budget constraints. \
B 4 Annual Budget Constraints: 5bnUSS$, P \
~-200nUSS, 15bnUS$ and 20bn USS, ____ | P N\
:l Proposed FIT Price: 40 cents/kWh for P\J_ 25 \
~-800.20 cents/Wh for non:PVin 2012 -1 20

W 4 Nuclear Rectors at Fukushima Dai-ichij 15
are assumed to be decommissioned in !
2012.

B The life-time of nuclear PowerStation is !
40 yrs and no new nuclear PowerStation: 0 — T
will be built. 1 NI TR S R I
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Before the earthquake, nuclear was expected to play a major role in achieving energy
self-sufficiency and carbon mitigation targets by increasing the availability factor to
about 90% and building 14 new nuclear power stations by 2030.
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RE and FIT Under 4 Budget Constraints FUjiTSU
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B The research has challenged

B a modelling approach where the electricity system of the entire country is
represented with extremely disaggregated information on existing
stock and future potentials.

m |dentifying a mix of new capacity additions, life extensions, along with
their locations to tide Japan over during the possible stoppage of nuclear
power production in 2013.

B Next challenge is to include intra-grid data.

B There is no guarantee that a higher FIT price leads to more
electricity generation by renewables.

B High FIT prices make the huge potential of renewables
commercially viable, but at the same time, they limit the
maximum introduction of renewables under budgets
constraints.
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