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Want to become a hydrogen valley?
Decarbonize your neighborhood or production site?

Let’s give it a try: Experience alternative hydrogen
infrastructure settings in your region, learn about system

performance and resilience to start the change today!

H2SCOUT FOR REGIONS

Berlin, 06.07.2023
Andy Fuchs Toyota Mobility Foundation
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TOYOTA MOBILITY FOUNDATION

To enable more people to go more places

by collaborating with Toyota worldwide, sharing know-how with external partners,
and using our innovative spirit
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TOYOTA MOBILITY FOUNDATION

Key Focus Areas

O
ON
Based on its mission, Toyota Mobility Foundation is Traffic Safety Measures to mitigate Support for people with
traffic congestion mobility challenges

working to solve various mobility issues around the

world, such as traffic congestion and safety,

maintaining local transportation options, assisting /X/ ﬁ

basic hydrogen research, supporting those with sz
mobility difficulties, farming village assistance in Q
Africa, and pursuing initiatives that bring fun and joy to
mobility.
Hydrogen/Energy Mobility support for Contests/Open calls

local communities
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WHY A SCENARIO CALCULATOR?

INITIAL SITUATION AND AIMS OF THE PROJECT
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® How is the setup of the system that we need to implement?
=> security of supply, regional eneryg ressources, regional energy demand, political context

® What if system framework changes?
=> during the lifetimeof the installed technology system (20 years)

® How to influence economic viability?
=> Parameters’ target values to reach break-even / a defined profit

Decision to have
hydrogen play a role in
the regional energy

transition
DECISION SUPPORT UNDERSTANDING OF SYSTEM SETUP AND PERFORMANCE

SUPPORT OF COMMUNICATION PROCESSES TRANSPARENCY
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WHY A SCENARIO CALCULATOR?

A SHIFT OF PERSPECTIVE

(1) Focus on security of energy supply instead of
disposal of electricity into the grid in times of high
%}“ elecricity production times (resulting in price
2

dumping at the stock exchange)
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=, Biogene Reststoffe Elektrizitat
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(2) Use and combine all regional ressources to produce
hydrogen (circular economy)

(3) No focus on hydrogen production only, integration of

ﬁ.  — % ¢ el —— ﬁ.’ by-product revenues to increase viability
. Gas e ’ N emetatsete \

Biomethan
H
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WHY A SCENARIO CALCULATOR?

SUPPORTING PEOPLE AND DISCUSSIONS

with regional
competences:

New stakeholders empowerment and motivation

Renewable energies and Access to land, networks Need to make decisions Being responsible for ensuring
hydrogen technologies and local customers, under uncertainty and acceptance of the energy system SZENARIO
enable regions to become influence to regional hedge investment and transformation and accelerating CALCULATOR
players in the energy market (political) decision making operational risks processes

(]
Identification of a cost-optimized target system for Flexkraftwerke that
guarantees regional supply security if the set targets and framework

conditions are met

e Time to restructure infrastructures and market models of energy production,

Time distribution / storage and use

e Time for learnings (missing blueprints)

® Security of energy supply: Resilience of energy supply systems to failures, =

Resilience sabotage, fluctuations in supply and demand n ° Understanding of system resilience and risks of changing conditions

® Cost stability: Resilience towards developments in resource policy or economic
policy

e Motivation of investors to leave established paths and to forego short-term
returns (business models)
@ MOtivation . Il'\lloti\‘l'atitl:nr of energy consumers to change their behaviour and to engage in
new" pricing models (acceptance)
e Motivation of politicians to set regulatory framework conditions and secure
political support — 7

° Understanding and communication of options for action and scope for design
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FIRST STEPS - LOGIN

HTTPS://DEMO.H2COMPASS.EU/

@ demo.h2compass.eu Choose your Ianguage LOgin

Diese Website fordert Sie auf, sich anzumelden. e T e
H, COMPASS . &
FOR REGIONS @ Example Scenario Contact

Benutzername

‘ MIT |

Passwort

...O| |

Abbrechen Want to become a hydrogen valley?
Decarbonize your neighborhood or production site?

Access the demo site

Let's give it a try: Experience alternative hydrogen
infrastructure settings in your region, learn about system
performance and resilience to start the change today!
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FIRST STEPS — ACCESS OR DEFINE NEW SCENARIOS

@ FOR REGIONS @ Example Scenario Contact nadine.ho... v

Scenario overview

Filter available ES":bym s V% Define.a new
regions (optional) ) show only my scenarios scenario

1
All scenarios you [ Name Region Reference Year Creator Status Actions
are allowed to v Trend (2030) (template) 2030 tomas.bayer@enda.eu ® e o
access (public, ¥ . wend Gsteinurt 2030 omacbayer@endacy o e Adapt an existing
shared, own) o scenario 9

12
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FIRST STEPS - ACCESS RESULTS OF AN EXISTING SCENARIO

B New scenario

Name Region Reference Year Creator Status Actions
~ Trend (2030) (template) 2030 tomas.bayer@enda.eu @) g + )
@nd ) Steinfurt 2030 tomas.bayer@enda.eu < <5 @

SEIGCt d < Back to overview

Scenario Detail

scenario Trend (Steinfurt, 2030)
Region Steinfurt
Creator tomas.bayer@enda.eu
Created at July 6, 2021
" Access level public

Scenario type

baseline scenario

Adapted from

Trend (2030) (template for 2030) by tomas.bayer@enda.eu

Actions

Scenario calculation: success @

The scenario has been successfully calculated.

| Show results

4—

CONSULTING

Acess
results
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DEFINE A NEW BASELINE SCENARIO

PLEASE USE THE ,MIT DEMO REGION“ TO DEFINE A NEW BASELINE SCENARIO

H; COMPASS . -
@ FOR REGIONS & Example Scenario Contact nadine.ho... v

Create a new baseline scenario based on Trend (2030)

(template for 2030)
< Cancel Name your baseline scenario here
Hyd Producti Z / )
rogen FProduction .
| ot et Gene€ral > Choose the right access level
X AIII a\{allable Thermolysis ® — /
technologies and Plasmalysis Title private
ressources are & Steam Reformi
. L eam Retarming
activated as default. Renewable Electicity Descrigtion Describe the main
Please check and Production < characteristics of
deactivate if not Wind Power ® your scenario
available in your region Solar Power ® 4
Hydropower . j
~ ladprofile:
+ define max. capacities /potential per technology and ressources
. T, Upload new k
+ upload time series? This time sries ontainsinformation about how much of the pesk pawer s svalable af sach gives hour. The antres

are expected to be relative values between 0 and 1.

(1) if you want to se an example for time series data, please see the Steinfurt baseline scenario

14
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CUSTOMIZE A SCENARIO

VARIATION OF A REGIONAL BASELINE SCENARIO

Step 1: Change of available technologies and ressources

Hydrogen Production
Water Electrolysis

B Thermolysis ©

Plastic Waste

W Deactivate technologies and /

() Scrap Tires or ressources by click
Plasmalysis

Steamn Reforming

Renewable Electricity
Production

Wind Power

@ ®

Solar Power

Hydropower » Grayed out fonts indicate that
Other Electricity Production this option is not available for

e CHP ® the region (needs to be
changed in the underlying
baseline scenario)

Waste Incineration

mobility SPILETT # & ENDA——
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Step 2: Adapt name, access, description and parameters

)
General

Title Access level
Adaption of Trend private

Description

The base scenario represents a realistic development in the Steinfurt region. In the target year 2030, the
technology costs have decreased as expected and the expansion potentials for renewable energies are oriented to
the current framework conditions. 30 % of the demanded energy volume of the regional transport sector and 6 %

of that of the regional heating market is served by hydrogen.
9 /4
y

* Limit plant capacities, energy ex- and imports

* Define role for hydrogen
* Adapt willigness to pay (positive values indicate higher WTP)
* Define carbon price

* Define external cost of CO2 and NOx

15
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RESULT LEVEL 1: COST-OPTIMIZED INFRASTRUCTURE SETUP

Description

The base scenario represents a realistic development in the Steinfurt region. In the target year 2030, the technology costs have decreased as expected and the
expansion potentials for renewable energies are oriented to the current framework conditions. 30 % of the demanded energy velume of the regional transport
sector and 6 % of that of the regional heating market is served by hydrogen. Difference to Trend (2030): 98 €/ t CO2 price instead of 25 €/t CO2 price.

Installed capacities Investment costs Land use

HYDROGEN PRODUCTION AND ORIGINS

total regional water chlor-alkali- steam tank
demar:g imports electrolysis electrolysis reforming  plasmalysis thermolysis H,storage
29,762 t/a 1488 ta 27847 t/a 309 t/a 0t/a 698 t/a

i ‘microbial
transport

underground
20,278 t/a |

H, storage

! i waste P plastic sewage
imports wind(new) PV(new)  hydropower CHP(new) incineration i i waste sludge scrap tires

62.28 GWh/a 2141 GWh/a BD2 GWh/a e

419,664 m¥/a I ", 5,000 t/a 5,000 t/a —
wind(PPA) PV (PPA) CHP

61.56 GWh/a 46.87 Gwh/fa - ~ 14B2GWh/a
wind(FIT) PV (FIT)

41.23 GWh/a 1195 GWh/a

ELECTRICITYUSE

EXPORTS AND BY-PRODUCTS

. ) specific emission regional
electricity  heat 0, H,(exports)  H, (grid) CH, . Co, C. factor H, H, production

=
1741GWh/a 218 GWh/a 222756 t/a 220t/a ——  16.32GwWhfa 10767 t/a 2.61kglkg 28,854 t/a

Description of the scenario

Menue to switch between balances, capacities, cost and land use

Cost-optimized infrastructure setup (categories)

Possibility to switch units to ease
understanding of some parameters

Exports and by-products ——

17
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RESULT LEVEL 2: INFRASTRUCTURE SYSTEM PERFORMANCE

OVERVIEW OF KEY PERFORMANCE INDICATORS ATTACHED TO THE INFRATSRUCTURE SETUP AND THE DEFINED CONTEXT

28,473 v/a

hydrogen demand @

89.2%

degree of self-sufficiency @

v

System key figures: KPlIs

213 e/kg 187,701,066 ¢/a 338171/
hydrogen supply costs @ earnings before taxes @ avoided CO: emissions @
8.58 ¢/kg 18.8 % -428.84 ¢/t
willingness to pay for return on investment @ CO: abatement costs @
hydrogen @

Set of 10 key performance
72.989.313 ¢/ indicators (overview)

avoided external costs @

234,831,066 ¢/a

direct regional added value @

Access to detailed results

18
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RESULT LEVEL 2: INFRASTRUCTURE SYSTEM PERFORMANCE

DETAILED INFORMATION ON ENERGY AND MASS BALANCES

Total Balances

Hydrogen
Production

water electrolysis plastic waste thermolysis [l sewage sludge thermolysis [l plasmalysis steam reforming [l import

2%

Consumption

B transport sector | heatsecior  industry sector [l micobial methanisation [l export

Electricity
Production

wind [new build) [l wind {existing - PPA) [llwind (existing - fixed tariff) | solar new build) [l solar (xisting - PPA) [l solar {existing - fixed tariff) [l import

o B 2

Consumption

water electrolysis | plastic waste thermolysis [l sewage sludge thermolysis [l plasmalysis [l export

Hydrogen
Production

water electrolysis  pl

Balances over the course of the year

lastic waste thermolysis @ sewage sludge thermolysis @ plesmalysis @ steam reforming () tank storage withdrawal @ import

R A s (s : , TRTYTT AN ]
R bt~ et bttt A it

Consumption

ot

y
Jul2

nsport sector  hestsector  industry sector @ microbial methanisation @) tank storage filling @ export

Storage
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RESULT LEVEL 2: FEATURES FOR FURTHER ANALYSES

APPLIES TO ALL DETAILED ANALYSES

Hydrogen

Hydrogen Production

Total Balances

Hydrogen Production

Hydrogen Production

Possibility to
download results

Possibility to change
time period

Possibility to
activate / deactivate
technologies

20



ADDITIONAL OFFER — IF INTERESTED?

Technical workshop with live demonstration:

Date:  Wednesday, 261 of July
Time: 13:00-15:00 CET

Please reply by mail to:
andy.fuchs@toyota-europe.com
to get dial in details.

OOOOOOOOOO
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THANK YOU FOR YOUR ATTENTION!



