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I. Overview of Linkage between CGE and TIMES 
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TIMES MODEL 
 

JMRT 
 (Japan Multi- regional Transmission) Model 

CGE MODEL 
Based on GTAP Model 

CGE MODEL with Tech Bundle 
Technology Information  

in Electricity Sector 

Parameter 
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II. TOP-DOWN MODEL: 
CRESH & TECH BUNDLE APPROACH IN CGE MODEL 
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Base CGE Model & Database 

ÂGTAP Model version 6.2 

Â2007 Based GTAP DB8 
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Description 
CHN China 
IND India 
JPN Japan 
KOR Korea 
ASIA Other Asia 
USA USA 
CAN Canada 
AUS Australia 
EU12 EU12 
DEU Germany 
FRA France 
GBR UK 
RUS Russia 
CEU Central & Eastern Europe 
RoA1 Rest of Annex 
LSA Latin & South America 
RoW Rest of the World 

Description 
agr Agriculture 
coa Coal 
oil Oil 
gas Gas 
p_c Petroleum & Coal Product 
ely Electricity 
i_s Iron & Steel 
nfm Non-ferrous Metal 
min Mineral Product 
crp Chemical, Rubber and Paper 
omf Other Manufactruing 
trp Transport 
ser Service 

Å Sectors (13) Å Regions (17) 
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Step 1: Include ñEò part in Conventional CGE  
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Output 

VA 

K L Intermediate 

Output 

VA 

Capital-Energy 

Composite 

L 
Intermediate 

Electricity Non-Electricity 

Coal Non-Coal 

Gas Oil Petroleum 

Product 

Conventional CGE  

Capital Energy 

Å This assumes that there is only 
one electricity generation 
technology. 

Å This reflects just fuel-
substitution, but technology 
substitutions. 

Å Some of technologies do not use 
fossil fuels. 
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Step 2: Technology Bundle in Japan Ely 
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E G H 

          

E           

          

K       

L       

Nuc Gas Coal PV 

Ely_Nuc 

Generation 

VA 

Capital-Energy 

Composite 

L 
Intermediate 

Electricity  Non-Electricity  

Coal Non-Coal 

Gas Oil  Petroleum 

Product 

Capital Energy 

Ely_Nuc Ely_Oil  Ely_Gas Ely_Coal 

Distribution 

+Sales 

 

Generation Technology 

Distribution & Sales 

Electricity  Ɑ  
I-O Table 
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Å If all       is equal, the 
production function is 
CES. 

Å If             , Leontief  
Å If             , Cobb- Douglas 

CRESH Production Function (Hanoh, 1971) 
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Ely_Nuc 

Generation 

Ely_Oil Ely_Gas Ely_Coal Ely_Wind 

: Electricity generated by technology i 

: Total Electricity Generation 

: Price of Electricity Generated by Technology i 

: Price of Electricity 

: CRESH Parameter for technology i 

Bottom- up 
Model 

VA 

Capital-Energy 

Composite 

L 
Intermediate 

Electricity Non-Electricity 

Coal Non-Coal 

Gas Oil Petroleum 

Product 

Capital Energy 

 

 ρ 
 π 

Distribution & Sales 

Electricity  
Ɑ  
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III. BOTTOM-UP MODEL:  
JAPAN MULTI-REGIONAL TRANSMISSION (JMRT) MODEL 
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Overview of JMRT 
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Existing 

PowerStation 

Electricity New Technology 

USC 

Industry 

Domestic 

Transport 

IGCC 

GTCC 

Nuclear 

Manufacturing 

Non-manufacturing 

Household 

Office 

Small Hydro 

Wind 

PV 

Geothermal 

Existing 

Pumped-Storage 

USC: Ultra-super Critical 

IGCC: Integrated Gasification Combined Cycle 

GTCC: Gas Turbine Combined Cycle 

Biomass 

Oil 

Conventional 

Electric Car 

Fuel Cell Vehicle 

Hydrogen 

Fuel Cell 
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10 Grids and Grid Connections 
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0.6GW 

6GW 

0.9GW 

0.3GW 

5.57GW 

1.4GW 

16.66GW 

5.57GW 

5.57GW 

2.4GW 
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12 Time Slices 

Â3 Time Periods 

ÂDay 8 13 16 23  

ÂPeak 14 15  

ÂNight 0 7  

 

 

Â4 Seasons 

ÂSpring 3 6  

ÂSummer 7 9  

ÂAutumn 10 12  

ÂWinter 1 2  
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Load Curve in Most Electricity Consumed day 

Million kW 

Peak Demand in each Year 

Million kW 

hr 

month 
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Existing PowerStation Data 
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Existing PowerStation Data include 
 
ÅType of PowerStation 
ÅLatitude, Longitude 
ÅPrefecture 
ÅStart Year 
ÅLife Time 
ÅElectricity Generation Capacity 
ÅAvailability Factor (AF) 
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Data of Renewable Potential 
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No. 
Prefecture 

Code 
Lati- 

tude 
Long- 

itude 
Wind 

Speed 

1 

2 

3 

Geothermal 

Offshore Wind 

Onshore Wind 

GIS Data is from MOE Potential Survey 

Huge Renewable 
Potential in Hokkaido 
Area. 

Huge Electricity 
Consumption in Kanto 
Area including Tokyo. 

1 km 

mesh  
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Geological Information (e.g. offshore wind) 
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Wind Speed 

Availability Factor 

Wind Speed 

 (m/s) 
AF 

(%) 

5.5 15.8% 

6 19.7% 

6.5 23.5% 

7 27.3% 

7.5 31.0% 

8 34.5% 

8.5 37.9% 

Distance 

from road 

Sea Depth 

(Offshore) 

Distance 

from grid 

Initial Cost  

More than 20,000V 

http://www.gsi.go.jp/KIDS/

map-sign-tizukigou-h07-

02-01soudensen.htm 


