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Strategic Energy Plan and Energy Mix

m—

October 2003: 1st Strategic Energy Plan

Basic Act on Energy Policy | —  March 2007: 2nd Strategic Energy Plan

June 2010: 3rd Strategic Energy Plan

—

April 2014  4th Strategic Energy Plan

(OConsidered at Advisory Committee for Natural Resources and Energy — Cabinet decision

(ONuclear: To be reduced as much as possible
Renewable energy: To be expanded (to more than 20% of total power generation)

O Considered every 3 years (Revised as necessary)

July 2015  Long-term Energy Supply and Demand Outlook (Energy Mix)

(OConsidered at Advisory Committee for Natural Resources and Energy — Decision by Minister of
Economy, Trade and Industry

ONuclear: 20-22% (30% before the Great East Japan Earthquake)

Renewable energy: 22-24% (double the present level)

(OTo be revised as necessary for considering the Strategic Energy Plan

July 2018  5th Strategic Energy Plan

OPlans for 2030 and scenario for 2050
OFor 2030: To achieve energy mix target
OFor 2050: Challenges towards energy transitions and decarbonization




Energy Mix for 2030 ~Realizing 3E + S simultaneously ~

v For 2030, outlook for energy demand and supply was drawn up as a vision to be realized.

<Policy targets for 3E+S>
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Multi-track scenario suitable for developing 2050 scenario in complex, unpredictable environment

v For 2050, importance of multi track scenario and technological innovation is stressed.

~ A process for taking action while always monitoring the latest changes and technologies is required for developing “a
flexible scenario into which diversity is taken into account™”

® Predictable future witha @ Given infrastructure and ® Uncertain future containing ® Changeable infrastructure
reasonable likelihood system diverse possibilities and system
(Predictability =Realistic) v Existing human resources (Uncertainties& Ambitious) v" Human resource development

v" Existing technologies
v' Existing infrastructure

(VUCA: Volatility, Uncertainty, Complexity,

Ambiguity)

v Technological innovation
v Updated Infrastructure
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Decarbonized technologies for each sector

Legend: | Demcp)ﬂzgzation | |App|ication phase | |Existingtechn0|ogy|

v Competition among technologies is important
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* The number in parentheses represents the scenario No. for each simplified estimate
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Example of scenario analysi

S In power sector (1/3)

v' A shift from the cost evaluation of “each power source” to “system” is required.

v" Possible decarbonized scenarios were drawn up.

Traditional subjects for evaluation (such as Power Generation Cost WG)

Cost of single power sources
(evaluated as primary energy)

X

Decarbonization system
(storage batteries, hydrogen, CCS, etc.)

Future direction of cost
evaluation

System cost

- A shift from the cost evaluation of single power sources to the V
evaluation of system cost -

H

Benchmarking cost
(An example: today's electricity cost)

I

Technical development targets

N

As simplified trial calculations, technological
development targets are estimated by the trial
calculation of the following system costs as base or
middle/peak power sources.

(1) Storage battery system
* Renewables (Japan) + Storage battery
(distributed, large-sized)
* Nuclear (Japan, middle/peak) + Storage battery

(2) Hydrogen system
* Renewables (Japan) + Hydrogen
* Renewables (overseas) + Hydrogen
* Nuclear (Japan) + Hydrogen

(3) Carbon capture storage system
» Fossil (Japan) + CCS
* Fossil (overseas) + CCS + Hydrogen
* Fossil (overseas) +CCS + Hydrogen +
Methanation

(4) Nuclear system

* Nuclear (Japan, base)
(5) Digital system
* Renewables (Japan) +DR




Example of scenario analysis in power sector (2/3)

v For some of the scenarios, energy flows are specified and illustrated.
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Example of scenario analysis in power sector (3/3)

v Quantitative cost analysis was carried out for some extreme scenarios. *1euro = 130 yen

ystem costs from power generation Shift from single targets in 2030 to multiple goals in 2050

Through 2030

<Power generation costs : Current — 2030>
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