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Multi-regional transmission model (former name: D-TIMES)
: National and Global Energy Model

National Model Global Model

https://unsplash.com/ja/%E5%86%99%E7%9C%9F/vhSz50AaFAs?utm_source=unsplas
h&utm_medium=referral&utm_content=creditShareLink
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I. Why do we need the simulation?
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The Paris Agreement and (\

Nationally Determined Contribution (NDC)
Promote Energy Transition to

Realise Carbon Neutral Societies.

Global
2030 2050

The share of RE will be 61% in 2030

RE 88w%

and 88% in 2050 (IEA, 2021) RE 615




The Different Phases of Energy Integration
as VRE Share Increase

High

Phase 1. to 2. A R G » Y
Minor changes to operating patterns SRS S
of the existing system Phase 4.
N The system experiences periods where VRE mal V R E 1

r
dl Phase 3.
| VRE generation determines the operation pattern of the S h are

Phase 2.
VRE has a minor to moderate impact on system operation

Phase 1.
VRE has no noticeable impact on the system

* Created by Deloitte Tohmatsu Consulting based on |EA (2018) LOW



I. WHY DO WE BUILD/NEED THE SIMULATION?

Existing Energy System (e.g. Electricity)

Conventional energy system is simple value-chain and supply adjustment-based.
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I. WHY DO WE BUILD/NEED THE SIMULATION?

Carbon Neutral Era Energy System

Existing energy analysis methodology cannot use for business strategy and policy analysis, We need to build new tool which reflect 1)System View, 2) High Regional
Resolution, 3) Energy Infrastructure and 4) Economic and Social Change.
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I. WHY DO WE BUILD/NEED THE SIMULATION?

Vehicle become a part of energy system

ICE* Value Chain (Sectoral View)

Petrol Refinery
Station Oil Field

®-6- @ 0606

*|CE (Internal Combustion Engine)

EV Value Chain (System Views)

Weather
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What is the Multi-regional transmission model
(former name: D-TIMES)
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WHAT IS THE MULTI-REGIONAL TRANSMISSION MODEL (FORMER NAME: D-TIMES)

All Energy and Sectors are Modelled
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WHAT IS THE MULTI-REGIONAL TRANSMISSION MODEL (FORMER NAME: D-TIMES)

Wind Speed by Region
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http://www.soda-pro.com/web-services/meteo-data/merra
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WHAT IS THE MULTI-REGIONAL TRANSMISSION MODEL (FORMER NAME: D-TIMES)

Population Change towards 2050

WO-10 /”//'
11 -30
31 - 50
51 - 80
81 - 100
101 -

Total Population: 97 million
Note: 100 = 2010 Figure

'f ‘ Source: MLIT, http://nlftp.mlit.go.jp/ksj/index.html
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Visualisation of Big/Complex Simulation Results

Human brains process visuals 60,000 times faster than they do text. (University of Minnesota)

Traditional Visualisation

215t Century Visualisation
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*VRE: Variable Renewable Energy
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Visualised Simulation Results

Web GIS Immersive VR
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Ill. MODEL USE CASES

© 2022. For information, contact Deloitte Tohmatsu Group.



E nérgy Syste'm for

Reallsmg De- carbonisation Soéi T
under the Comblnatlons of Uncerta|




TIMES Identifies Solutions to Achieve Carbon Neutral by Layer

TIMES are widely used by Government and Private Companies for a variety of Purposes, e.g. 1) Policy Making/Analysis, 2) Future Market Analysis, 3) Technology R&D, 4)
Infrastructure Development Plan and 5) Mid-long Term Business Plan.
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~ How much target should be set to be
employed in De-carbonisation market. .
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and Global Energy Supply Chain

-~ 2
-
oA

© 2022. For information, contact Deloitte Tohmatsu Group.



© 2022. For information, contact Deloitte Tohmatsu Group.



Contributions to EBPM*

DTC did a presentation at the METI’s Sub-committee on Energy Basic Plan and insisted that electricity price increase sharply under current energy system to achieve
carbon neutral target and energy system should have further flexibilities to minimise an integration cost to absorb the high share of renewables.

METI’s Sub-committee on Energy Basic Plan

~OEYHESH

[r-ATREIFHHKIT1%

fosunsnmtasassn

CONFIDENTIAL

DRAFT
Tl

Nikkei, 30t June 2021

Decarbonization will increase power
generation costs by 2 times in 2050,
panel says, METI Councils

*EBPM (Evidence Based Policy Making)
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How to minimise integration costs

Electricity price will increase from 11JPY/kWh to 52JPY/kWh. To decrease an integration cost is a key factor to realise carbon neutral society towards 2050.

Electricity Generation in 2050
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IV. Global model
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Overview of Global Model
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e.g. Hydrogen Network Diagram
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IV. Democratisation of Knowledge
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Existing Decision Makings Depend
on Analysis/Scenarios Made

by External Bodies.
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Independent Evidence Based Decision Making

Now Future

@ External Experts

Decision Makers

Assumptions

¢

—  ®
?

®

Multi-regional transmissiori
model
(former name: D-TIMES)

Decision Makers o Scenarios
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VI. Demo
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Sample Scenarios for Systems Analysis

Ref Low
Yes
High X Mid x
No
Low High
1.8 350 USS/t-CO2
1.6
300
1.4
1.2 250
1 - 200
0:8 \ 150
0.6
100
0.4
0.2 50
0 0
Do 2SRRI FTLRST 9 AITLIIIINTYERYRITILXS
RRRRRRRIRARRAIRIKIKRIKRRRKRR 9929992929929 8<9¢8¢2-?. : i3
L R S 2 FE D S T B e U o A S A R B https://unsplash.com/ja/%E5%86%99%E7%9C%9F/C82jAEQkaO?utanource:uﬁs’plash&
=R ef —ngh Low Lo Med Hi utm_medium=referral&utm_content=creditShareLink i
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V. DEMO

Emissions by Region
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Emissions by Region under High Carbon Price

Asia_Dev China
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V. DEMO

Emissions by Region under Low Carbon Price
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Deloitte Tohmatsu Group (Deloitte Japan) is a collective term that refers to Deloitte Tohmatsu LLC, which is the Member of Deloitte Asia Pacific Limited and of the Deloitte
Network in Japan, and firms affiliated with Deloitte Tohmatsu LLC that include Deloitte Touche Tohmatsu LLC, Deloitte Tohmatsu Consulting LLC, Deloitte Tohmatsu
Financial Advisory LLC, Deloitte Tohmatsu Tax Co., DT Legal Japan, and Deloitte Tohmatsu Corporate Solutions LLC. Deloitte Tohmatsu Group is known as one of the largest
professional services groups in Japan. Through the firms in the Group, Deloitte Tohmatsu Group provides audit & assurance, risk advisory, consulting, financial advisory, tax,
legal and related services in accordance with applicable laws and regulations. With more than 15,000 professionals in about 30 cities throughout Japan, Deloitte Tohmatsu
Group serves a number of clients including multinational enterprises and major Japanese businesses. For more information, please visit the Group’s website at
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Deloitte refers to one or more of Deloitte Touche Tohmatsu Limited (“DTTL”), its global network of member firms, and their related entities (collectively, the “Deloitte
organization”). DTTL (also referred to as “Deloitte Global”) and each of its member firms and related entities are legally separate and independent entities, which cannot
obligate or bind each other in respect of third parties. DTTL and each DTTL member firm and related entity is liable only for its own acts and omissions, and not those of each
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member firm of DTTL. Members of Deloitte Asia Pacific Limited and their related entities, each of which are separate and independent legal entities, provide services from
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Singapore, Sydney, Taipei and Tokyo.

Deloitte provides industry-leading audit and assurance, tax and legal, consulting, financial advisory, and risk advisory services to nearly 90% of the Fortune Global 500® and
thousands of private companies. Our professionals deliver measurable and lasting results that help reinforce public trust in capital markets, enable clients to transform and
thrive, and lead the way toward a stronger economy, a more equitable society and a sustainable world. Building on its 175-plus year history, Deloitte spans more than 150

countries and territories. Learn how Deloitte’s more than 345,000 people worldwide make an impact that matters at www.deloitte.com

This communication contains general information only, and none of Deloitte Touche Tohmatsu Limited (“DTTL”), its global network of member firms, or their related entities
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may affect your finances or your business, you should consult a qualified professional adviser. No representations, warranties or undertakings (express or implied) are given
as to the accuracy or completeness of the information in this communication, and none of DTTL, its member firms, related entities, employees or agents shall be liable or
responsible for any loss or damage whatsoever arising directly or indirectly in connection with any person relying on this communication. DTTL and each of its member firms, IS 669126 / ISO 2700
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