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Agenda
Start End Timing Topic
13:00 13:10 00:10 |Welcome to the workshop
13:10 13:20 00:10 |Feedback Received on "call for evidence"
13:20 13:35 00:15 |General methodology on storylines creation
13:35 13:55 00:20 |Overview of TYNDP scenario report
13:55 14:15 00:20 |Coffee break
14:15 14:30 00:15  |Introduction to key questions & drivers for Belgium
14:30 15:30 01:00 |Brainstorm & discussion about drivers for national sensitivities & variant storylines around the TYNDP storylines
15:30 16:00 00:30 |Feedback + QA




Recap — Planning for 2021

Mar 22 - Apr 14 [l Call for members + TOR consultation
Apr15-May 15 ! Integration of TOR feedback into new version
Apr15-May 15 | Draft process proposal
May 24 -Jul'15 [l call for evidence period
co-creation Jul16-Sep10 ... Consolidation of the material and preparation of the workshop
Sep 10-Sep 17 - Preparation of the workshop
Sep28-0ct26 [l Preparation of the public consultation

0ct 29- Nov 26 [ Public consultation on the
consolidation scenarios

Nov 29- Dec 16 (. Drafting the scenario
report

Workshop 1

b Sep 17

Publication of the

First TF meeting Workshop 2 b scenario report
[> May 18 [> Sep 24 Dec 17
2021
Mar Apr \VEW, Jun Jul Aug Sep Oct Nov Dec 2021
Today
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“Call for evidence”

Question was raised in kick-off meeting to send in other topics besides those proposed by Elia

—> no other topics proposals submitted m@
-

Call for evidence on: \ ¢

- Storylines
- Flexibility in consumption

From 31/05 - 15/07

(=]
(=]

ooo
ooo

Input received from 3 different parties:

- Fluxys —13 documents - Feedback related to flexibility in electricity consumption
-  FEBEG - 2 documents - Feedback related to storylines

- RWE -0 documents (comments on proposed doc)




Lol
FEBEG
Concerns:
1. TYNDP storylines can be criticized for not being sufficiently substantiated (decentralized vs centralized)
2. TYNDP studies are often optimistic on the increase of capacities in Europe
3. The storylines outlined in the TYNDP studies seem only indirectly relevant for Belgium
In depth comments:
1. Reaqgarding usage of TYNDP
- TYNDP 2022 is under consideration

- “Fit-for-55” package might give useful insights
— Storyline should take into consideration the newly available information




FEBEG e o

2. Detailed remarks on TYNDP scenario storylines
— Assumption of a more centralized (GA) or decentralized (DE) scenario are not well backed.
— Technology is, in FEBEG opinion, the main differentiating factor in the long term.
= Should be reflected in the scenarios

Economic viability issues
> Some assumptions are overly optimistic and not economically viable

Sum of all studies results in optimistic view of available capacities
> TYNDP is based on input from various TSO’s & influenced by different political ambitions

Gas and electricity interface

> Gas network representation seems underdeveloped. The study does not sufficiently take into account the
increased inter-dependence of gas and electricity networks

Energy market and grid modelling
> TYNDP should point to gaps with respect to the current target model

f.e. today’s electricity markets rely on one zone per member state. The grid is modelled with a network of 100 zone
by 2040.
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Introduction: Storylines & scenarios

Scenarios are intended to have a diversified view on long-term energy supply and demand considering trends,
policy ambitions and technological developments.
Scenarios and their storylines should be designed to reflect long-term EU and national policy goals and strategies.

Besides, these should also aim to consider uncertainties and strategies for the future development of the
energy system with a focus on the impact for Belgium.

Within each Storyline, choices of technology, source and carrier will be defined as the ‘best’ strategies to cope with
each corresponding future and/or level of ambition.

In order to ensure consistency with the EU approach, it is therefore proposed to use the TYNDP scenarios and their
storylines as starting point.

The goal is therefore to understand what are the drivers behind the TYNDP scenarios and what could be other
possible pathways that would be worth analyzing.
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Guiding framework on storylines

Uncertainties

Technical

- Technology cost

- Fuel cost, efficiency, demand

Economic/Financial
- Economic growth
- Investors appetite

Political/Social/Environmental
- Public acceptance
- Climate policy & ambitions

Research & Development
- R&D funding
- Innovation, maturity

_____________________________________________________

Options / Choices
Technical

- RES potential

- NUC, COAL, GAS capacity

Economic/Financial
- Market design,
- Subsidies, Support schemes

Political/Social/Environmental
- Regulations (phase outs,..)
- Standards

Research & Development
- Offshore wind, PV,...
- V2G, P2X, Storage,..

| Elia Group

Futures

A plausible combination of
Uncertainties will create
the boundaries for a
possible Future

Strategies

A plausible combination of
Options defines the drivers
for a possible Strategy

Driver

Strategies

....................... [

> Storylines s

Source: Adapted from FP7 e-HIGHWAY 2050 D1.2 deliverable

| 12
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Three scenarios will be defined in the TYNDP2022

2022 2025 2030

@ Distributed Energy

2040 2050

@ Global Ambition

TYNDP scenario horizon

Assessment of pathways compliant with Paris Agreement

The Final TYNDP 2022 Scenario Report will ensure transparency on final scenarios description and use.

| 14

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)



Scenarios aim to explore the different pathways relevant for
Infrastructure development

European autonomy (RES, P2X) with
renewable and decentralised focus
‘S (prosumers, local municipalities)

202 [ ORI S 2000 —————— 2050
Estimate

Global economy (import of methane
and hydrogen) relying on low-carbon
centralized options next to RES

Glopg, Ambj tion

Source: ENTSOS TYNDP 2022 SCENARIO process



Drivers for the TYNDP 2022 storylines ~elia

DRIVING FORCE
OF ENERGY TRANSITION

Decentralised vs centralised
Self-sufficiency vs imports

GREEN TRANSITION
climate ambitions

TECHNOLOGIES

Supply, Demand, Sector Coupling (incl. hydrogen),
E&G Flexibilities

ENERGY INTENSITY

Circularity, efficiency and behavioural change

Figure 4: High-Level Drivers of top-down scenarios

| 16

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)



TYNDP 2022 Storyline Matrix (High-level drivers)

Green Transition

Distributed Energy
Higher European autonomy with
renewable and decentralised focus

| Elia Group

Global Ambition
Global economy with centralised low
carbon and RES options

@

At least =55 %° reduction in 2030, climate neutral in 2050

Driving force of the

Transition initiated on local/national level
(prosumers)

Transition initiated on a European/international
level

energy transition A for EU energy autonomy through maximisa-  High EU RES development supplemented with
tion of RES and smart sector integration (P2G/L) low carbon energy and imports
Reduced energy demand through circularity and Energy demand also declines, but priority is given
better energy consumption behaviour to decarbonisation of energy supply
Energy intensity
Digitalisation driven by prosumer and variable RES  Digitalisation and automation reinforce
management competitiveness of EU business
Focus of decentralised technologies Focus on large scale technologies
(PV, batteries, etc) and smart charging (offshore wind, large storage)
Focus on electric heat pumps and district heating Focus on hybrid heating technology
Technologies

Higher share of EV, with e-liquids and biofuels
supplementing for heavy transport

Wide range of technologies across mobility sectors
(electricity, hydrogen and biofuels)

Minimal CCS and nuclear

Integration of nuclear and CCS

Table 1: Storylines differentiation based on high-level drivers

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)
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TYNDP 2022 Storyline Matrix: Driver > Dimension >
Characteristics

High-Level Driver

TECHNOLOGIES

PRIVATE TRANSPORT
LOW TEMPERATURE HEAT DEMAND Characteristics

EV/FCEV/ICE/GAS CARS ETC.

DISTRICT HEATING/(HYBRID) HEAT PUMPS/
GAS CONDENSING BOILERS ETC.

Figure 3: How to specify storyline characteristics (example)

| 18
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TYNDP 2022 Storyline Matrix (Detailed) .

Storylinel  Storyline 2 Storylinel  Storyline 2
Characteristic
High level driver Dimension Characteristic (DE) (GA) High level driver Dimension (DE) (GA)
Green transition by 2030 E:_"’:]'il?é“;‘;ﬁé g"?" 1:;1]) Yes Yes Technalogies Heavy goods transpart Compressed Methane Cars Lower Higher
Green transition by 2050 Reach carbon neutrality Yes Yes Liguids
- - - Technologies Aviation and shipping {methane, hydrogen, bio or Lower Higher
Green transition EU Carbon Budget Compliant with EU strategies (LTS) Yes Yes synthetic fuels)
Driving force of - Level of Decentralisation . Lol - . ;
energy ition Initiative {Pr er vs. Global) Higher Lower Technologies Aviation and shipping Electricity Higher Lower
Driving force of Global Technology and Benefits from global synergies ) Technologies Industry: high temperature heat Methane Lower Higher
- ; - I Lower Higher
energy transition Commeodity Trade (sociatal acceptance and efficincies) gies Industry. high temperature heat Hvdrogen Lower her
Driving farce of . Technalo Ty P ydrog —
ition Autonomy Share of energy autarky Higher Lower Y - -
energy transi Technologies Industry: high temperature heat Electricty Higher Lower
Energy intensity Residential and Tertiary Behaviour: surface per person Lower Higher Technalogies Carban economy cCs (all 5 es) M Higher
Energy intensity Residential and Tertiary Behaviour: share of homeoffice Higher Lower hmologles Sector coupling Share of P2X Higher Lower
. . . . Level of energy efficient consumer . — -
Energy intensity Busddantial and Testiary behaviour (lower room temperature) i e Technalogies EI]-EEI_J-C_T‘.I’;:PPM for direct Solar-PV Higher i,
— electricity demand
. ’ . . Level of energy efficient consumer .
Energy intensity Residential and Tertiary behavi lectri . Higher Lower A ;
ehaviour (electric appliances) hmologles Ellecl:_m_m_.r;:pply for direct Onshare wind Higher i
Energy intensity Residential and Tertiary Level of renovation rate Higher Lower electricity demand
: Level of public/shared transpert ) Technologies Electrictiy supply for direet Offshore wind Lower icher
Energy intensity Transport {occupation per car) Higher Lawer gi electricity demand Hig
HMurnber of traveled km per person Electrictiy supply for direct -
Energy intensity Transport (ineluding vacation, trade and Lower Higher Technologies electricity demand (New) nuclear LLoswer Mg
work) . -
- — — Electrictiy supply for direct Small Scale CHP )
Energy intensity Transport Share of autonomous vehicles Similar Similar Technologies electricity demand {including fuel cells) Higher Lower
Energy intensity Transpart Share of non-motorised transport  Higher Lawer gies Electrictiy supply for direct Large Scale CHP Lower Higher
] Growth of industry ) electricity demand {including fuel cells)
Energy intensity Industry {60 sharing, export) Lower Higher — -
- Technologies Electrictly supply for dinect- Concentrated Solar Power Lower Higher
. Raw materials and feedstock ) electricity demand
Energy intensity Tncostzy (focus on non-energy fuels) Heind e
— — Technologies Electricity balancing Thermal Generation Similar Similar
Energy intensity Industry Data centres Similar Similar
Low Temperature Heat Demand District heating (circularity) igher Lower Technologies Electricity balancing DSR based on Smart Metering Higher Lo
i Technologies Electricity balanein Flexible power to heat igher Lawer
Technologies Low Temperature Heat Demand {S_hma.ll 5] ?1];535 bofless I‘iimj]ar Similar gi y q P g
Stoall scale hybrid heat pumps Technologies Electricity balancing Batteries (behind the meter) Higher Lower
Technalo Low T ture Heat I d pu I_a igher — ) ) )
gies W gt sman (households) e = Technologies Electricity balancing Large scale electricy storage Lower Higher
Technologies Low Temperature Heat Demand ?hmmall]sﬂ"sﬁ?ﬂ-elawm hieat pumps }-u‘ghzr Lower Technologies Electricity balancing Smart charging Higher Lower
Technalogies Low Temperature Heat Demand {s_hma]l 5] ﬁfHP incl. fuel cells igher Lawer Technologies Electricity balancing F2x Higher Lower
Technologies Private transport EV igher Lawer o . . .
- hg - The qualitative levels refer to the storyline differentiation
Technalogies Private transport FCEV I‘”w Higher at the 2050 time horizon. Most of the drivers will see an
Technalogies Heavy goods transport EV i"—"ﬂhﬂ Lower evolution in the same direction when compared to the
Technalogies Heavy goods transpart FCEV I_nwer Higher present situation.

i Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)




TYNDP 2022 Storyline Matrix (Example on Technologies)

Technologies Low Temperature Heat Demand District heating (circularity) Higher Lower
. Small scale gas boilers .. ..

Technologies Low Temperature Heat Demand (households) Similar Similar
. Small scale hybrid heat pumps .

Technologies Low Temperature Heat Demand (households) Lower Higher
. Small scale all-electric heat pumps )

Technologies Low Temperature Heat Demand (households) Higher Lower
. Small scale CHP incl. fuel cells .

Technologies Low Temperature Heat Demand (households) Higher Lower

Technologies Private transport EV Higher Lower

Technologies I Private transport "FEE'E.Er I Lower Higher

Technologies Heavy goods transport EV Higher Lower

Technologies Heavy goods transport FCEV Lower Higher

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)

| Elia Group
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Proposed ranges for TYNDP 2022, compared to TYNDP 2020 (2]

TYNDP 2022 Storylines ‘data — for — quantatitave — ranges’.

40
35
i N 30 I
% Electric heat pumps % Hybrid heat pumps
60 30 25
50 S 25 — 20 —
L]
15— [ J 8
40 _ 20 _ L]
10
30 s 15 5
L)
— 0
z . 10 e ' 2030 ) 2050
° District heating
5
b Range for TYNDP 2022 @ DE2020 @ GAZ2020
2030 T 2050 ' Or 2030 T 2050 ' Figure 6: Market share of district heating in the built
3 3 environment
ChaIﬂCtETlSthS ift Storyline Range Range for TYNDP 2022 considering feedback
% Heavy goods FCEVs ranges TYNDP 2022
120 ® GA2020 15
30
EV/FCEV/ICE/GAS CARS ETC. Passenger Cars FCEVs Shares and Ranges ent
- % Passengers Cars EVs Shares and Ranges 2

DISTRICT HEATING/(HYBRID) HEAT PUMPS/ "

®
- 90
15
GAS CONDENSING BOILERS ETC. 80
L 10
14 70
5
60
12 ®
10 50 0 2030 2050
40 Range for TYNDP 2022
8 I
30 3 Figure 10: Market share of FCEVs in heavy goods vehicles
6 20 25
4 10
20
2 o 2030 2050
®
0 Draft Range Range for TYNDP 2022 s
2030 2050
@ DE2020 @ GA2020
Draft Range Range for TYNDP 2022 10
@ DE2020 @ GA2020 Figure 7: Market share of EVs in passenger car fleet

Figure 8: Market share of FCEVs in passenger car fleet

2030 2050
Range for TYNDP 2022

Figure 9: Market share of EVs in heavy goods vehicles

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)



TYNDP 2022 Storyline Matrix (Example on Technologies)

Storylinel  Storyline 2 High level dri Dimension Characteristic Sworylinel  Storyline 2
High level driver Dimension Characteristic (DE) (GA) gh er (DE) (GA)
Compliant with Green Deal !
Green transition by 2030 (<50 55 % GHG emissions) Yas Yos Technologies Heavy goods transport Compressed Methane Cars Lower Higher
- Liguids
Green transition by 2050 Reach carbon neutrality Yes Yes gies Aviation and shipping (methans, hydrogen, ko or Lawer Higher
Green transition EU Carbon Budget Compliant with EU strateqgies (LTS) Yes Yes synthetic fuels)
Driving force of iHiati Level of Decentralisation i Technologies Aviation and shippin Electricit igher Lower
energy transition Initiative (Prosumer vs. Global) Higher el g e ¥ Hig
Driving faree of Global Technology and Benefits from global synergies Lower Highar Technologies Industry: high temperature heat Methane Lower Higher
mg::' uf-:nm::n Commeaodity Trade (sociatal acceptance and efficincies) hnclogies Industry: high temperature haat Hydrogen Lower Higher
Driving force )
energy transition Autonomy Share of anargy autacky Higher S Technologies Industry: high temperature heat Electricty Higher Lower
Energy intensity Residential and Tertiary Behaviour: surface per person Lower Higher Technologies Carbon economy £Cs (all sources) Lawer Higher
Energy intensity Residential and Tertiary Behaviour: share of homeoffice Higher Lower Technologies Sector coupling Share of P2X Higher Lawer
. . . . Level of energy efficient consumer ) A p
Energy intensity Residential and Tertiary hehaviour (lower Toom tempexahane) Higher Lower Imslogies E:Il:;l;ﬁl:;r;:pply for direct Solar-FV Highsr Lower
. . . . Level of energy efficient consumer .
Energy intensity Residential and Tertiary . . . Higher Lower Ladd i
behaviour (electric appliances) Technologies fll::tlﬁsil:;r;:pply for direet Onshore wind Higher Lower
Energy intensity Residential and Tertiary Level of renovation rate Higher Lower
- Electrictiy supply for direct . )
. Level of public/shared transport ) Technologies . Offshore wind Lowrer Higher
Energy intensity Transpart (accupation per car) Higher Lower electricity demand
Humber of traveled km per person Technologies: Elecl:_ic_ui_.r supply for direct ew) nuclear Lower igher
Energy intensity Transpart {including vacation, trade and Lower Higher gi electricity demand (bew) Hig
work) Technal Electrictiy supply for direct small Scale CHF .
Energy intensity Transport Share of autonomous vehicles Similar Similar Gles electricity demand (ineluding fuel cells) Higher L
Energy intensity Transport Share of non-motorised transport  Higher Lower Technalo Electrictiy supply for direct Large Scale CHF :
Growth of industry gies electricity demand {imcluding fuel cells) — R
Energy intensity Industry ; Lower Higher _— . .
(on sharing, export) Technologies Ehﬂh.m.w supply for direct Concentrated Solar Power Lower Higher
Raw materials and feedstock electricity demand
Energy intensity Industry (focus on non-en fuels) el Higher Lo ; ; — P
gy Technalogies Electricity balaneing Thermal Generation Similar Similar
Energy intensi Indust Dat tres Simila Simila
nid wid ald ata cen d d Technologies Electricity balancing DSR based on Smart Metering Higher Lower
Technologies Low Temperature Heat Demand District heating (circularity) Higher Lower
PTE—— Technologies Electiricity balancing Flexible power to heat Higher Lower
Technologies Low Temperature Heat Demand mall scale gas Brs Similar Similar . - _ - -
" e (households) Technolomies Electricity balaneing Batteries (behind the meter) Migher Lower
Small scale hybrid heat )
Technologies Low Temperature Heat Demnand ﬂ,mm} o B Lower Higher Technalogies Electricity balancing Large scale electricy starage Laower Higher
Technologies Low Temperature Heat Demand {E'hmaﬂ Sﬂﬂiﬁﬂ-ﬂ!wit heat pumps Higher Lower Technologies Electricity balancing Smart charging Higher Lower
; Technologies Electricity balanecin F2x igher Lower
Technologies Low Temperature Heat Demand Small scale CHP incl. fuel cells Higher Lower gi y d T
(households)
Technologies Private transport EV Higher Lower The qualitative levels refer to the storyline differentiation
Technologies Private transport FCEV Lower Higher at the 2050 time horizon. Most of the drivers will see an
Technalogies Heavy goods transpart BV Higher e evolution in the same direction when compared to the
Technologies Heavy goods transport FCEV Lower Higher present situation.

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)




TYNDP 2022 Storyline Matrix (Example on Technologies)

| Elia Group

. Electrictiy supply for direct i .

Technologies electricity de d Solar-PV Higher Lower
. Electrictiy supply for direct . .

Technologies electricity de d Onshore wind Higher Lower
. Electrictiy supply for direct ) )

Technologies electricity de d Offshore wind Lower Higher

Technolodi Electrictiy supply for direct (New) ) L High

echnologies electricity de d ew) nuclear owWer gher

. Electrictiy supply for direct Small Scale CHP .

Technplogies electricity demand (including fuel cells) Higher Lowwer
. Electrictiy supply for direct Large Scale CHP )

Technplogies electricity demand (including fuel cells) Lower Higher
. Electrictiy supply for direct- .

Technologies electricity de d Concentrated Solar Power Lower Higher

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)
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Electricity Supply

TYNDP Storylines ‘data — for — quantitative — ranges’

GW Installed Capacity GW Installed Capacity
2,000 1,100
1,800 1,000
1,600 900
800
1,400 —
Ld 700
1,200
= 600
1,000
500
800 ® — 400
600 300
[ ]
40— & —— & 200
200 = 100
0 T T T 1 0 I L) T
Solar Wind Solar Wind Onshore Offshore Onshore Offshore
2030 2050 2030 2050
Draft Storyline Range ® DE2020 @ GA2020 Range for TYNDP 2022

Range for TYNDP 2022 considering feedback

Figure 11: Installed capacities for solar PV and wind generation Figure 12: Trajectories of onshore and offshore wind

for EU27 (comparison between initial range from the technologies for EU27
Draft Storyline Report and the updated range consi-
dering consultation feedback)

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)

| Elia Group
GW Installed Capacity
140
120 »
(o]
100 s
1 °
80 o
®
®
60 I
40 E—
20 e
2020 I 2030 2040 2050
Range for TYNDP 2022 ® EC Mix O EC allbnk
@® DE2020 @ GAZ020 ® EC15 Life © EC 15 Tech

Figure 13: Trajectories for nuclear generation capacity for EU27

| 24



Energy carriers Imports

TYNDP Storylines ‘data — for — quantitative — ranges’

TWh EU-27 Import of oil, gas and biofuels in 2050
12,000

10,000

8,000

6,000

4,000

2,000

2015 Reg Mix CPrice AlIBNK DE2020 GA2020

s 01l memmms Methane = (Coal mmmm== Bio energy == Hydrogen

Figure 14: Import of oil, gas and biofuels in 2050

Source: ENTSOS TYNDP 2022 SCENARIOS (FINAL STORYLINE REPORT)

| Elia Group
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2040 & 2050: introduction to key questions & drivers
for Belgium
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Scenario framework

Visual recap

Driver 1

Driver3

.0
L
3

‘e
*
ty
3

Today™ = ™,
Driver 2

Future
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Scenario framework

Visual recap

Driver 1

Driver3

C L

Today
Driver 2

2040

2050

L oa
Area of focus for the TF Scenarios

| Elia Group

Distributed
Energy

Global

Ambition

| 29




Sensitivities
Relevant drivers could be identified on the TYNDP Storylines,
in order to define different sensitivies on Belgian hypotheses ....

Driver 1

Driver3

Driver 2

Sensitivities on Belgian assumptions

Area of focus for the TF Scenarios

| Elia Group

Distributed
Energy

2040

Global

Ambition

2050

| 30




Variants on TYNDP Storylines

Analysis of the drivers behind the TYNDP scenarios could also allow
to define other possible pathways (“Variant Storylines”) that would be
worth analyzing regarding the energy future for Belgium ....

Distributed
Energy

Driver 1

Driver3

Driver 2

Global
Ambition




From storylines to scenarios

At “Storyline” level we only set the input parameters that are needed for our modelling to be performed.

The final number of e.g. heat pumps and electric vehicles, etc.... are, based on input assumptions and
parameters, finally quantified within the modelling exercise.

The consequences of such input assumptions on energy demand and supply and associated emissions
are thus not yet know at “Storyline” level.

These can only be provided after the energy market modelling exercise is completed..

32
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For illustration:
Some “indicative” ranges of Electricity Supply and Demand
towards 2040 for Belgium....

| 33



() Estimations of Wind and PV potentials

Estimations of max wind & PV potentials

PV < 40 GW
: onshore <9 GW
wind
: offshore <8 EW
wind

Source: ELIAELECTRICITY SCENARIOS FOR BELGIUM TOWARDS 2050 (November 2017)

All Belgian rooftops with
PV

Max potential taking into
account some restricted
areas

Ambitious potential
given restricted areas
in the Belgian Exclusive
Economic Zone

34



The scenario quantification exercise will assess whether PV will be either within these ranges,

outside these or even reach the maximum potential, following each different Storyline

35

30 Data for the end of the mentioned year
— 25
=
2
20 '___-——“
15 r—— -——
e ) : | BT S - e
39 46 48 [llustration
5 ,0 26 29 30 31 32 36 "7 __—08 (no proposal)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

35
Source: Adapted from ELIAADEQUACY AND FLEXBILITY STUDY FOR BELGIUM 2022-2032 (JUNE 2021)



1 ) Onshore wind

The scenario quantification exercise will assess whether Onshore Wind will be either within these
ranges, outside these or even reach the maximum potential, following each different Storyline

10

[GW]

[llustration
(no proposal)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

36
Source: Adapted from ELIAADEQUACY AND FLEXBILITY STUDY FOR BELGIUM 2022-2032 (JUNE 2021)



{' Offshore wind

The scenario quantification exercise will assess whether Offshore Wind will be either within these
ranges, outside these or even reach the maximum potential, following each different Storyline

Data for the end of the mentioned year HIGH [
’

([GW]
Rl

S

y
0O
m
2

¢
=
>
~

lllustration
4 / y (no proposal)
[

2,3

- -
' o—/
-1 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039

Source: Adapted from ELIAADEQUACY AND FLEXBILITY STUDY FOR BELGIUM 2022-2032 (JUNE 2021)



() Total demand

The scenario quantification exercise will assess whether Total Demand will

be either within or outside these ranges, following each different Storyline.

110
100
95
g 90
=}
85 [llustration
(no proposal)
80
75
70

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

HIGH —O— CENTRAL = — — Seriest

38
Source: Adapted from ELIAADEQUACY AND FLEXBILITY STUDY FOR BELGIUM 2022-2032 (JUNE 2021)



Brainstorm / discussion about possible national
sensitivities & variant storylines around the TYNDP
storylines
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Scope of the brainstorm exercise

% We will now split the group into small groups.

% Each small group is expected to :

- Select within the « Storyline Matrix » the most important DIMENSION/CHARACTERISTIC for Belgium according to you

and then
either
- #1 Modify the given CHARACTERISTIC (HIGH, LOW etc..) of the selected DIMENSIONS (thus not necesarily all) with
respect to the defined TYNDP Storylines for DE and GA
or

- #2 Propose a NEW CHARACTERISTIC value(s) for a new « Variant or Sensitivity » (Variant 1 or Variant 2)

% Arepresentative of each small group will be invited to present their findings to the whole group afterwards.
% Every suggestion by each small group needs to be properly explained and argumented.
“ These input will be discussed — challenged within the whole group.

% This input will be analyzed further and consolidated after this Workshop, with an explanation of the analysis performed.

40



GREEN TRANSITION

climate ambitions

| Elia Group

High level driver Di . ol < . (S;;l}?hnel {S&:li?hneﬂ
] . Compliant with Green Deal

Green transition by 2030 (~50— 55 % GHG emissions) Yes Yes

Green transition by 2050 Reach carbon neutrality Yes Yes

Green transition EU Carbon Budget Compliant with EU strategies (LTS) Yes Yes

| 41



GREEN TRANSITION

climate ambitions

High level driver Dimension Characteristic
Green transition by 2030 Compliant with Green Deal (-50-55% GHG emissions)
Green transition by 2050 iReach carbon neutrality

Green transition

EU Carbon Budget

Compliant with EU strategies (LTS)

| Elia Group

We believe that all Storylines should be compliant with the “Green Transition targets” at least for BE
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: : . e Storylinel  Storyline 2

High level driver Dimension Characteristic

g (DE) (GA)
Driving force of e Level of Decentralisation :
energy transition Initiatrve (Prosumer vs. Global) Highes S
Driving force of Global Technology and Benefits from global synergies Lower Higher
energy transition Commodity Trade (sociatal acceptance and efficincies) g
Driving force of :
engrgy trangtion Autonomy Share of energy autarky Higher Lower

99
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| Elia Group

High level driver Dimension Characteristic _ Variant 2

Driving force of the Transition Initiative Level of Decentralisation Higher Lower IVIaXImUI'Tl Thd
(Prosumer vs. Global) Prosumer
Driving force of the Transition Global Technology and Commaodity Bem.a-flts from global synerglfes_ _ Lower i Thd i
Trade (societal acceptance and efficiencies)
Driving force of the Transition Autonomy Share of energy self-sufficiency Higher Lower Thd tbd

Maximum Prosumers* = We believe that in BE all Costumers could become Prosumers in 20XX because ... ...
so a new “Variant 1” should capture this.

44

99




ENERGY INTENSITY -4@'———'1
elia

Circularity, efficiency and behavioural change

| Elia Group

Storylinel  Storyline 2

High level driver Dimension Characteristic
s (DE) (GA)
Energy intensity Residential and Tertiary Behaviour: surface per person Lower Higher
Energy intensity Residential and Tertiary Behaviour: share of homeoffice Higher Lower
Energy intensity Residential and Tertiary t’:;gﬁi:fﬁfﬂ;ﬁﬂi:;ﬂ;iﬁﬁ;} Higher Lower
Energy intensity Residential and Tertiary t’:;ﬁﬁi&n&ﬁzg{&ggﬁti:::g::ﬁﬂ Higher Lower
Energy intensity Residential and Tertiary Level of renovation rate Higher Lower
Energy intensity Transport E::&;: t?:g;‘;isil;?d transport Higher Lower
Number of traveled km per person
Energy intensity Transport (including vacation, trade and Lower Higher
work)
Energy intensity Transport Share of autonomous vehicles Similar Similar
Enerqy intensity Transport Share of non-motorised transport Higher Lower
Energy intensity Industry gﬁﬁgigmgﬁ;ﬁ] Lower Higher
; i Raw materials and feedstock i
Energy intensity Industry (focus on non-energy fuels) Lower Higher
Energy intensity Industry Data centres Similar Similar
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Circularity, efficiency and behavioural change

| Elia Group
High level driver Dimension Characteristic _ Variant 2
E”e.'.r.g..Y...‘.f.‘.F?..r.‘.§.?.FY.............................%5.9?.?.9'..‘?.9?.‘.?.'...?D.?..T?.EF.‘.?I..Y...........................E?Eh.?).’.i?f.‘.[i.§..‘.‘.I’.ff'?‘..9fr’...F.’..‘?.'.’..E?Ei?[‘. .......................................................... Lower  Higher tbd tbd
Energy intensity Re5|dent|al and Tertiary §Behaviour share of homeoffice Higher Lower tbd tbd
o o e |
Energy intensity Re5|dent|al and Tertiary Level of energy efficient consumer behaviour Higher Lower tbd tbd
e | OWET TOOM temperature)
Energy intensity Residentlal and Tertiary Level of energy efficient consumer behaviour Higher Lower tbd tbd
e AENECETIC APDNTANCES)
Energy intensity Re5|dent|al and Tertiary §Leve| of renovation rate Higher Lower tbd tbd
Energy intensity Transport t::)el of public/shared transport (occupation per Higher Lower tbd tbd
Energy intensity gTransport gNumber of traveled km per person (including Lower Higher tbd tbd
: vacation, trade and work)
Energy intensity ;I'ransport §Share of autonomous vehicles Similar Similar tbd tbd
Energy intensity ETransport Share of non-motorised transport Higher Lower tbd tbd
Energy intensity Industry %Growth of industry (on shoring, export) Lower Higher tbd tbd
Energy intensity gIndustry gRaw materials and feedstock (focus on non- Lower Higher tbd tbd
energy fuels)
Energy intensity Industry §Data centres Similar Similar tbd tbd
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TECHNOLOGIES

Supply, Demand, Sector Coupling (incl. hydrogen),
E&G Flexibilities

| Elia Group

. i ; - Storylinel  Storyline 2
High level driver Dimension Characteristic
g (DE) (GA)

Technologies Low Temperature Heat Demand District heating (circularity) Higher Lower

. Small scale gas boilers .. ..
Technologies Low Temperature Heat Demand (households) Similar Similar

. Small scale hybrid heat pumps .
Technologies Low Temperature Heat Demand (households) Lower Higher

. Small scale all-electric heat pumps .
Technologies Low Temperature Heat Demand (households) Higher Lower

. Small scale CHP incl. fuel cells .
Technologies Low Temperature Heat Demand (households) Higher Lower
Technologies Private transport EV Higher Lower
Technologies Private transport FCEV Lower Higher
Technologies Heavy goods transport EV Higher Lower
Technologies Heavy goods transport FCEV Lower Higher
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TECHNOLOGIES

Supply, Demand, Sector Coupling (incl. hydrogen),
E&G Flexibilities

. . . o Storylinel  Storyline 2
High level driver Dimension Characteristic
g (DE) (GA)
Technologies Heavy goods transport Compressed Methane Cars Lower Higher
Liquids
Technologies Aviation and shipping (methane, hydrogen, bio or Lower Higher
synthetic fuels)

Technologies Aviation and shipping Electricity Higher Lower

Technologies Industry: high temperature heat Methane Lower Higher

Technologies Industry: high temperature heat Hydrogen Lower Higher

Technologies Industry: high temperature heat Electricty Higher Lower

Technologies Carbon economy CCS (all sources) Lower Higher

Technologies Sector coupling Share of P2X Higher Lower
. Electrictiy supply for direct ~ .

Technologies electricity demand Solar-PV Higher Lower
. Electrictiy supply for direct . .

Technologies electricity demand Onshore wind Higher Lower
. Electrictiy supply for direct . .

Technologies electricity demand Offshore wind Lower Higher
. Electrictiy supply for direct .

Technologies electricity demand (New) nuclear Lower Higher
. Electrictiy supply for direct Small Scale CHP .

Technologies electricity demand (including fuel cells) Sigtec Lowrer

hnologi Electrictiy supply for direct Large Scale CHP .

Tec gles electricity demand (including fuel cells) e e
. Electrictiy supply for direct- .

Technologies electricity demand Concentrated Solar Power Lower Higher

Technologies Electricity balancing Thermal Generation Similar Similar

Technologies Electricity balancing DSR based on Smart Metering Higher Lower

Technologies Electricity balancing Flexible power to heat Higher Lower

Technologies Electricity balancing Batteries (behind the meter) Higher Lower

Technologies Electricity balancing Large scale electricy storage Lower Higher

Technologies Electricity balancing Smart charging Higher Lower

Technologies Electricity balancing P2x Higher Lower

| Elia Group



TECHNOLOGIES

Supply, Demand, Sector Coupling (incl. hydrogen),
E&G Flexibilities

High level driver
Energy technologies

Dimension
Low Temperature Heat Demand

Characteristic
District heating (circularity)

Energy technologies

Low Temperature Heat Demand

Small scale gas boilers (households)

Energy technologies

Low Temperature Heat Demand

Small scale hybrid heat pumps (households)

Energy technologies

Low Temperature Heat Demand

Small scale all-electric heat pumps (households)

Energy technologies

Low Temperature Heat Demand

Small scale CHP incl. fuel cells (households)

Energy technologies

Private transport

EV

Energy technologies Private transport FCEV
Energy technologies Heavy goods transport EV
Energy technologies Heavy goods transport FCEV

Energy technologies

Heavy goods transport

Compressed Methane Cars

Energy technologies

Aviation and shipping

Sythetic Liquids

Energy technologies

Aviation and shipping

Methane (liquified)

Energy technologies

Aviation and shipping

Hydrogen (liquified or ammonia)

Energy technologies

Aviation and shipping

Electricity

Energy technologies

Industry: high temperature heat

Methane

Energy technologies

Industry: high temperature heat

Hydrogen

Energy technologies

Industry: high temperature heat

Electricty

Higher
Similar
Lower
Higher
Higher
Higher
Lower
Higher
Lower
Lower
Higher
Lower
Lower
Higher
Lower
Lower
Higher

Lower
Similar
Higher
Lower
Lower
Lower
Higher
Lower
Higher
Higher
Lower
Higher
Higher
Lower
Higher
Higher
Lower

tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd

| Elia Group

tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
tbd
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Supply, Demand, Sector Coupling (incl. hydrogen),
E&G Flexibilities | Elia Group

High level driver Dimension Characteristic

Energy technologies Carbon economy CCS (all sources) Lower Higher tbd tbd
Energy technologies Sector coupling Share of P2X Higher Lower tbd tbd
Energy technologies Electrictiy supply for direct electricity demand iSolar-PV Higher Lower tbd tbd
Energy technologies Electrictiy supply for direct electricity demand Onshore wind Higher Lower tbd tbd
Energy technologies Electrictiy supply for direct electricity demand :Offshore wind Lower Higher tbd tbd
Energy technologies Electrictiy supply for direct electricity demand iNew) nuclear Lower Higher tbd tbd
Energy technologies Electrictiy supply for direct electricity demand iSmall Scale CHP (including fuel cells) Higher Lower tbd tbd
Energy technologies Electrictiy supply for direct electricity demand ilLarge Scale CHP (including fuel cells) Lower Higher tbd tbd
Energy technologies Electrictiy supply for direct electricity demand iConcentrated Solar Power Lower Higher tbd tbd
Energy technologies Electricity balancing Thermal Generation Similar Similar tbd tbd
Energy technologies Electricity balancing — Flexibility DSR based on Smart Metering Higher Lower tbd tbd
Energy technologies Electricity balancing Flexible power to heat Higher Lower tbd tbd
Energy technologies Electricity balancing— Flexibility Batteries (behind the meter) Higher Lower tbd tbd
Energy technologies Electricity balancing Large scale electricy storage Lower Higher tbd tbd
Energy technologies Electricity balancing— Flexibility Smart charging Higher Lower tbd tbd
Energy technologies Electricity balancing— Flexibility P2X Higher Lower tbd tbd
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