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Introduction
» The large-scale development of renewable energies (REs) is indispensable to achieve the low carbon power system.

Output fluctuation and spatial heterogeneity of REs should be modeled.

Existing model does not fully capture the seasonal fluctuation, such as dark doldrums.

Analysis by using long-term chronological data can provide the storage requirement for seasonal fluctuation.
In addition, detailed spatial resolution model can help to assess the impact on the intra-reginal transmission.

Objectives: develop power dispatch model with high temporal resolution/high spatial resolution

Methods
 Multiregional optimal-generation planning model’ + Data collection

Input: Electricity demand, fuel Hourly electricity demand and hourly capacity factors for REs

prices, capital costs, CO, targets... Spatial resolution: 80 prefectures o e deveiopea) Actual data were taken from website of former general electric utilities
. B Time resolution: 8760 hours Resource potentials of REs by prefectures
~ Year: 2050 Data were taken from the REPOS by MOEJ?

| plcrregional fransimiszion ling

PR il ol o / ~ Optimization: Recursive dynamic Intraregional transmission lines (o be completed)
Generators: Coal (boiler, IGCC, - w/CCS), Oil Actual data were taken from the website of former general electric utilities
- (boiler), iler, NGCC, -w/ H _ . .
(boller; Lasiboter NoGL,wLSS) Hygre  Preliminary analysis of input parameters

(Conventional, pumped), Nuclear, Solar PV, Wind
(Onshore, offshore), Biomass, lmperted-hydrogen

Power system stabilization measures:

Correlation analysis by 10 regions:
Ratio of hourly demand to annual demand vs. hourly capacity factor of REs

Economic load dispatching control (EDC), Load Assessment of demand and supply balance by prefectures:
frequency control (LFC), Interregional transmission, Annual output from potential capacity of variable REs vs. annual demand in 2050
. Pumped hydro, Battery for long-term fluctuation i ; -
— {58 Baffery Bor shorilarr fichiaBonGFSEL, | Preliminary analysis by a single prefecture model
b 4 Gurlaiiment Demestichydrenon Target region: Okinawa (single prefecture analysis for preliminary analysis)
Output: Generation mix, CO, targets: X% emission reduction from 2010 level (X=50, 60, 70, 80, 90, 100)
generdlion Sosis, CRDANPIGE... Technological assumptions: no nuclear, no biomass, and no hydrogen

Table 1. Correlation coefficients between hourly output from REs and hourly demand by region

Preliminary results and discussion
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Figure 2. (a} Capacity mix and (b) generation mix in Okinawa in 2050

changed drastically in 90% or more reduction cases.”
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