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Construction of Energy Model for Electricity Demand and Multi-Stakeholder
Supply including Distributed Energy Systems

«J. Kawamura, M. Ichikawa and H. Deguchi (Tokyo Institute of Technology)

Abstract— In Japan, the installation of distributed energy systems is progressing because of Feed-in Tariff for
renewable energy and the nuclear accident.Adopter of distributed energy systems is not only utility company
but also municipality, enterprise and household. Therefore, it is necessary to consider more detailed power
supply. In this study, we propose the energy supply-demand model focused on power generation in household

mainly.
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Fig. 1: Types of power plants
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Fig. 2: Energy supply-demand structure including
distributed power and energy storage
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Table 1: Targets of Analysis

Energy Storage

Target Centralized Power Plant Energy Storage System
Feed-in Tariff O x
Micro Grid x O
Smart Grid O O
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Table 2: Buyback prices and terms in 2013%)

. Buyback price | Buyback term
Energy Capacity, Types [yen/kWh] [year]
over 10kW 37.80 20
below 10kW 38.00
Solar .
. below 10kW 31.00
(linked other facility)
) over 20kW 23.10
‘Wind 20
below 20kW 57.75
over 15 MW 27.30
Geothermal 15
below 15SMW 42.00
over 30MW 25.20
‘Water 200kW — 30MW 30.45 20
below 200kW 35.70
Gasification 40.95
Unused wood 33.60
Biomass ‘Wood 25.20 20
‘Waste 17.85
Recycle wood 13.65
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Table 3: Installed renewable energy systems®

April, 2012 ~ February, 2013

Start-up Capacity
1,137MW
(April - June:300MW)
422MW
(April — June:2MW)

63IMW
(April - June:0MW)

Licensed Capacity

1,246MW
(month-to-month +288MW)

11,012MW
(month-to-month +5,263MW)

622MW
(month-to-month +5.277kW)

Solar Power
(Households)

Solar Power
(non Households)

Wind Power

Mini Hydro Power 1MW 23MW
(over 1000kW) (April — June:1IMW) (month-to-month +22MW)
Mini Hydro Power 2MW SMW
(below 1000kW) (April — June:1IMW) (month-to-month +1MW)
Biomass Power SONINY mimy
(April - J MW) ( th-t th +63IMW)

IMW 4MW

(Cliearme e (April - June:0MW) (month-to-month +2MW)
Total 1,662MW 13,059MW
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Fig. 3: Overview of model for Feed-in Tariff
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Epwina(j) = Pr(v(j)) x v(j) 3)
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ES(Z?j) =

Eppv(i’j) - EC(i’j) (Eppv(ivj) - EC(i7j) > O)

0 (Eppv(ivj) - Ec(i7j> < 0)
Ed(Zvj) =
{o (Eppoij) = Eolinj) > 0) -
E.(i,j) — Eppv(i7j) (Eppv(iaj) — Ec(i,j) <0)
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TPG(j) = ZEd(z',j) — ZEs<i7j> — HPG(j) (6)
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