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About EnergyVille

We help system operators, regulators and market parties in preparing the system for 2030 at the lowest possible cost.
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Helping grid operaters with Energy market design for Enabling the participation
the integration of (D)RES the integration of Assisting in human of consumers in the
via smart grids residential and industrial capital development energy transition via
flexibility, storage energy communities and
innovative grid tariffs
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About EnergyVille
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2023 — the year of the consumer?

The Consumer is ‘more than ever’ at the center of the public debate

Energy crisis resulting in extreme consumer E-Mobility taking up Energy sharing and
prices related community concepts
Electricity prices* in Europe, O GMK pray
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Towards an integrated, coordinated and consumer-centric
market design



Nl

The 2023 Challenge v or

Towards coordinated, integrated and consumer-centric markets

Coordinated and integrated PN
Process efficiency across the entire value chain Equal level playing field for technologies and agents
Market ; , ‘ Efficient market access for all
participation Maximization of value stacking 2 FSPs, for all voltage levels and
technologies
Market FLEX ACQUISITION
optimisation Cost-efficient acquisition of COORDINATION INTEGRATION Maximizing the benefits of sector
flexibility r’ & integration

T T T T T T T MARKET-BASED & LEVEL PLAYING ~

Market PROCUREMENT ' FIELD

: Operationally efficient market- A level playing field for all market

operation based procurement process for actors without unwanted side

______________ Y e = T o o B
DATA INFORMATION

Ability to exchange, host, and
process data in a timely and secure
manner

Adequate incentives for participation
through availability of relevant
information

Interoperability

% Source: OneNet (2023)
A multi-dimensional problem with multiple stakeholders involved f vito




Barriers for a Pan-European Integrated P e
Energy Market
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one network for Europe
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Market FLEX ACQUISITION

optimisation Cost-efficient acquisition of COORDINATION

A¢

flexibilty

MARKET-BASED

Market PROCUREMENT
Operationally efficient market-
based procurement process for
flexibiity

DATA
Ability to exchange. host, and

process data in a timely and secure
manner

operation

Interoperability

Maximization of value
stacking

Bl

B2

B3

B4

Insufficient coordination of flexibility markets for system services with
energy markets with regard to timing.

Insufficient coordination of different system services over different
timeframes, valid for all market phases, i.e., prequalification, baselining,
procurement, activation, monitoring and settlement.

Lack of harmonization of flexibility products for system services for both
TSO and DSO

Exclusivity clauses and non-harmonised contracts

Cost-efficient acquisition of
flexibility

B5

B

Coordination of explicit procurement of flexibility (flexibility markets)
with implicit procurement of flexibility (tariffs, connection agreements,...)

Mo specific incentives in the regulatory mechanism (remuneration) that
support a common approach between $0s for flexibility procurement

Operationally efficient
market procurement process

for flexibility

B7
B8

B9

Limited cross-border coordination/fintegration

Limited coordination for procurement of flexibility by DSO and TSO

Lack of alignment in supporting processes such as prequalification,
monitoring and settlement processes including baseline approach.

Lack of established methodology for network representation for the
distribution grid

Ability to exchange, host,
and process data in a timely
and secure manner

ICT challenges: Large uncoordinated collection of data, timely exchange of
(confidential) network information, etc.

Relevant for consumer flexibility

- vito




Barriers for a Pan-European Integrated N
Energy Market — (F wE=—

LEVEL PLAYING
NIl

FIELD
Alevel playing field for all market
actors without unwanted side

INFORMATION

Adequate incentives for participation
through availabilty of relevant
information

BRSO R B e

one network for Europe

Efficient market access for No appropriate baseline methodology and process established for new
? all FsPs, for all voltage B12 flexibility markets and new types of flexibility providers (e.g. low voltage
flexibility)

No uniform access and registration process/platform for assets willing to
participate to flexibility markets.

levels, for all technologies

Ensuring an equal level

playing field for all market
@ﬁ actors without unwanted side B14
effects such as market power the market setting

or risk of gaming

Risk of gaming due to exertion of market power and/or shortcomings in

B15 Lack of coordination of markets of different carriers

@ Maximizing the benefits of

sector integration . . . C
g B16 Quantification of the benefits of sector integration is missing
Adequate incentives for
@ participation through Unavailability of adequate information allowing FSPs to anticipate the
@ availability of relevant B17 value of their participation and hence not being able to quantify their
information (e.g., anticipated business case

flex needs, etc.)

Relevant for consumer flexibility

- vito




Challenges and opportunities

The Challenge

“MARKET ACCESS”

How to organize the energy
and flexibility market (TSO-
DSO Coordination) for
system services to solve the
problem at lowest cost
while maximizing synergies
between system operators,
between flexibility products
and between other system
services

<

Nl
I Ve

one network for Europe

MARKET ACCESS

Example of the impact of minimum bid size requirements on the total costs of the
system

Case 01: Upward System Need Case 02: Downward System Need

5701 ’ 30 , .
—=— multilevel p——re
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540 L~ . : =101 v
0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 2.5

Min Qnt Entry Requirement (MW) Min Qnt Entry Requirement (MW)

Impact of markets’ minimum bid quantity entry requirement on their total

Q Impact of minimum bid size to be addressed together with overall market design

Source: EnergyVille 9




Challenges and opportunities

The Challenge The FLEXIBILITY TOOLBOX

“A Flexibility Toolbox for congestion — a menu of solutions for system operation”

@ Rule_based solutions Technical solutions Technical grld ﬂEXIbIIIty
Rule-based curtoilments as A Lonseayente. using grid assets
Th e Syste m O pe ra to r S h O u I d rmﬂi:’::;:;;;ﬂ;n:z;f:c:"E:ve;:;::’ihar Reconfiguration of the grid topology to F’E}Hbf.l“t}-‘ Comr'ng from smart use Gf gnd assets or

T Y S p— — aiter power flows, including reactive R . .
B R A i R power flaws, and achieve a more desirable curtailment actions (in case of emergency)

select from a variety of et

flexibility mechanisms

which solution is most —

.. . Tariff solutions Connection agreement
efflclent (economlcally and The use af grid toriffs to trigger implicit solutions

Implicit flexibility

flexibility that j5 ghle iCes. ap wpe .
e T.i::: z::_:_vﬂ._ _:_: r::e:::::::':ii::jun Connection agreemenis with certain grid FfE’beiflf}-’ coming frDm Cﬁﬂ'ﬂgEd
ope rational Iy) to solve the i D TGRS, SheE e (P B AT A (LR S (B AT ST production/consumption pattern of consumers who

copacity and location. needed.

react on a certain price-signal

congestion problem.

Explicit flexibility

Market-based solutions
Market-based activation of explicit Flexibility coming from direct control/activation of

ﬂ"‘"""”“"'*ﬂ;ffffn“:;-:f:g:_’;‘f'""“’” flexibility offered and procured upfront via a flexibility
market

How to define the trade-off between grid investments and the use of flexibility?

How to define the flexibility mechanism with the biggest impact?

10




Challenges and opportunities

The Challenge Transfer of Energy

CONTRACT between NO CONTRACT between
Aggregator and Supplier Aggregator and Supplier °

the principles for

What is the appropriate
process for Transfer of
Energy for flexibility from
the low voltage grid?

<

DUAL
BRP

SINGLE
BRP

I\'! Integrated
I_:,! Broker

IQI Contractual

QI Uncorrected

I_:‘! Corrected
l::.‘! Central settlement

h !|:3I Net benefit

determining the
activated flexibility
volume;

the principles for
correcting the quarterly
imbalance created by the
activation of the DSF by a
FSP

the exchange of
information and data
necessary for the
implementation of the ToE
process

11




Challenges and opportunities

The Challenge Transfer of Energy

“A complex discussion incorporating a lot of fundamental market design questions”

@ . .Consu.mer res!oonse.to implicit flexibility
Aggregator and Supplier Aggregator and Supplier InCentlveS (tarlffs, pI’ICGS,...)

= Market dynamics: expected trading
What is the appropriate e volumes LV? o
= » [nherent natural variability on consumer

process for Transfer of . o
- side versus effect of activation
Energy for tlexibility from = Variability in retail contracts

. :'\ Central settlement e ey e . .
the low voltage grid? o - = Visibility at low voltage grid and allocation

[ 3 W Net benefit i
= of imbalances

= Rebound effect: impact on BRP and
impact on supplier

» Avoidance of double payment (activated
flex helps to balance the system)

= From static to dynamic SLP/RLP

= Qverall system benefit of DSF: wholesale
prices, imbalance costs,..

<
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A Roadmap for flexibility from the low voltage grid for Belgium

TECHNICAL

!
AN
o
X
C
(0]
m
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LV grid characteristics

Grid constraints

Digital meter W.

Analyse van het wettelijk, reglementair en regulerend kader van de
Smart appliances Consumer knowledge flexibilteitsmarkt

(*Analysis of the legal, regulatory and regulating framework In the context of the flexibility market’)

Consumer engagement Vulnerable consumers FinalReport

Collective flexibility Tariff methodology

Technical capabilities DSO

Authors: Annelies Delnooz, Helena Gerard, Kris Kessels, Koen Vanth 1t, Janka Vansch

Products and services Dynamic connection agreements o s 202

Prequalification Curtailment

Procurement and activation Settlement — baseline methodology

Disclaimer: Dit dacument is het eincversiag van een studie die Vitey EnergyVille ap verzmek van BRUGEL heeft uitgevoerd. Het doc,
over en de inhaud onder de van de a

Data availability Privacy

Data sharing Data Manager




EU Policy driving the change



The 2022 crisis ...

Spot TTF © Elexys
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RePowerEU ... Europe in crisis mode ...
and cut our ... but a turning point for energy and

dependence on , flexibility markets
Russian gas ~
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The 2023 answer

Regulatory initiatives— supporting 2030 and 2050 goals

REPower EU Network Code Digitalisation of Energy ~ Reform EU Electricity Grid Action Plan
Demand Response Action Plan Market Design
i e S e Stmsboury, 1432023 Recommendations for the EU’s
CONR02) 330 o CONa023) 55 R Announced Grid Action Plan

20230077 (COD)

16 November 2023

Framework Guideline on Demand
Response

20 December 2022

...driving the change, but open the door for a lot of questions, discussions and new developments!

% F~Vvito




The 2023 answer

Regulatory initiatives— supporting 2030 and 2050 goals

Digitalisation of Energy

Action Plan v helping consumers increase control over their energy use and bills through
new digital tools and services, with a strong governance framework for a
- Y common European energy data space, leading to new business models and
energy services.

e Study on health data space — “‘consumers uneasy with sharing personal
health data” — in particular data related to their behavioural patterns

(source BEUC)

I Importance for including consumer preferences from the start in the design
I Need for a good view on which use cases the energy data space is most value creating

% F~Vvito




The 2023 answer

Reform EU Electricity
Market Design

Regulatory initiatives— supporting 2030 and 2050 goals

v' One of the main goals to better protect consumers against high and
volatile prices

A wide choice of contracts for consumers (from foxed to variable to
dynamic)

Clearer information for consumers before signing contracts

More protection for vulnerable consumers

New support schemes for demand response and storage

g How to guide the consumer in the increased number of options’?

Increasing need for education from the start to engage consumers

=~ vito y




The 2023 answer

Regulatory initiatives— supporting 2030 and 2050 goals

Network Code
Demand Response

Based on Article 59(9) of the Regulation (EU) 2019/943, on ¢ March 2023 the Product and Baseline
EU Commission invited DSO Entity and ENTSO-E to submit a proposal to ACER service design approa ch
0 for the network code Demand Response in accordance with the relevant
framework guidelines, within a reasonable period of time that should not
exceed 12 months.

Aggregation

To foster transparency and receive your views, DSO Entity and ENTSO-E are o ) Markets for local
Framework Guideline on Demand delighted to invite you to participate in the public consultation on the content Prequalification F
Response g 4 P P P services
of the proposal for the Network Code Demand Response.

Settlement

Flexibility

20 Dscarmber 2022 TSO-DSO mechanisms Data exchange

coordination versus and information
investment

..a lot of important building blocks introduced but currently very complex and lack of harmonization

% F~Vvito




Between harmonisation and customization



The 2023 Challenge

Towards coordinated, integrated and consumer-centric markets

Consumer-centric
Awareness » Customer-oriented » Consumer-centric
| e | ?(& Vlaanderen

R Beyond the ‘Tipping Point’

BIS-VISIENOTA AAN DE VLAAMSE

REGERING Public Administration and Information Technology 6 ' 1 c“' to
Smtref:  Vigenota FlexibTsitzplan 2025 &M |
;"""mm Van hemlerwbare energebronien ToaS Zonne- e WIndEAge ! 1}
e ol S Ao Al il e S e | ' \
I | ] |
o s Y g o S Juliane Jarke i - \
STrNIT benir g bEar & Té SR 60 G CNGEE o Bot GRTTCRATINE b ] W w m g
T W e L e : ' ! b
et T T e Co_creatmg 1 lakes postive 1 actively engi ged in
b S ey | s ) ' lm )engage | service n, and
tomers help ce
1. BELEIDSDORELSTELLINGEM Dlg It.al Pu bl Ic : ma W its : Wm m
i Services for an : L momer |} ihrough agibeiny
o gy aanhakan N . — . . . 'm'
ol el : Agemg Soc|ety ' + onenixand ' it Gover iment
N ] 1 offi ient : 1 more
Evidence for User-centric Design ' : basic customer : ' m solution
Nascent : ' Developing ' Matur " samoutive
4 Springer Emenging U >
Maturity Stage / Time ‘\

Flexibility Plan 2025 N

Communication and awareness
raising for specific target groups f vito .




The End user challenge

The Challenge Noxande? The Solution B0

“A unified vision for low voltage flexibility, considering the consumer, the grid and

the overall system *. ~vito UMONS yriversicei

The potential impact for
the system operator of

R With support from -@&'NM RE (} @ Sibelga (§ RESd
LV flexibility (and by ORES &t Q
extension the potential of
.. . Increased understanding of Operational models for secure Integrated BE framework for the

the d Ig ital mete r) 1S heterogeneous consumer procurement and activation of use of LV flexibility

dependent on the level of behaviour LV flexibility

knowled ge and v individual versus collective flexibility provision v Grid monitoring and control v’ TSO-DSO coordination

engagem ent of the Y Drivers for consumer participa.tion . v’ Traffic Iig.h? concepts _ v 5y5ten7 impact in case of large-scale

v’ Role of consumer preferences in relation to the v How flexibility can support congestion adoption of LV flexibility

consumers adoption of tariff schemes, traffic light concepts,... management v’ Integration of market flexibility with
tariff structures and connection
agreements

@ Which ‘human factors’ impact adoption of flexible technologies?

Q Which ‘human factors’ impact provision of flexibility by end consumer%
r ' 22
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The End user challenge

The Challenge

I I Zlexander”

What is the impact of
Increased subsidies for
PV on the amount of
newly installed
Installations?

Energy-related technology adoption & future benefits, monthly
photovoltaic (PV) installations

) Flanders )
@ 20 = Taoo &
(=] — [=]
= — £
. -—
E 15 - — 300 E
-2 I AN R | O O | U | =
= 104 Fr200 =
B &
£ =
B 51 F100 5
T \ T
£ = 4 ~ E
3 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 E

accumulated
installations (RHS)

== Monthly new

installations — GC change + 6 months = » Qualiwatt change = =

Wallonia

2.57

T
I
|
1
|
I
—
I
|
I
|
|
|
|

Mumber of installations (thousand)
(4]
=
=]
[e=]
Number of installations (thousand)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

— monthly new __ output-based beneft _ _ capacity-based | accumulated
installations change + 6 months benefit change installations (RHS)

Source: Boning et all.

Q A rational reaction on a financial benefit or do other factors play a role?

23




The End user challenge

Present value of available incentive schemes per kW
The Challenge

I I AIexande?’

What is the impact of

Increased subsidies for

PV on the amount of

newly installed
installations?

Flanders

12
r 8
|
(1T}
=}
8 4

0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

o - . output-based —- cost -—- npv
. capacity-based cost . net metering . tax credit . incentive P
Wallonia

12
x 3
>
w
o
8 4

0
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

-- cost -—- npv . net metering . tax credit .

capacity-based output-based

<

Q

incentive incentive

Source: Boning et all.

A rational reaction on a financial benefit or do other factors play a role? "




The End user challenge :
Adoption of new technologies [ Iexander

Electric Vehicles Heat Pumps

(o Mediating relationships — . e o ) )
2 s Mediating relationships —— el
Intrinsic Positive relationship mm Extrinsic Intrinsic Jetn Extrinsic
i Iationshi Positive relationship e
%:6.25/010 N:galtxve reiatxonshlp = " " Negative relationship e
& nclear relationship s 1125|016 ) )
%:0/1910 %:19]0]125 ; P el Values %:0[0]17 Unclear relationship ==
> S Attitudes |
AT 527 V 7 "
E $:12:510163 N 1610 %:50/0/0 "SI x: 33310117 > . %:0(0]17
Social influences . T 7 e p | - - Z
b Awareness : Brandmg & Social infl es Profession {7 PRy Branding &
% Lia? ma'f‘ft'"g &income marketing
L \: 191010 é N \ \s: 171010 / TN\ %: 171010
"/ %AA - Behaviour & = Comfort %: 010117 =
— dopti <BE - \—1Behaviour & PollclesF
\ / - «)/‘a option g 3%\(.{‘ | Perception = adoption I
~\ /M / 7| Costs and other \ X\/ 7 ) o
bl /| economic aspects 4 Ownership |-
- AL - \ economic aspects
s \— Lo ‘ 1 %:012710
A 71— Beliefs LVECH Sl
A% 15 A
\ /‘ /f// % Bgmographlcs
X U/ \ i1
o) TEMS W, 7 Intention |~ } P [ 7 777
Government | (/L D Environmental %: 1710117 1> » Environmental
2 / regulations Nivretes Z. benefits [_“A'T o\ V=i ' benefits
TsTore | Hedonic s % 125/0]0 |Gender 1 %15(01D Identlty e one — E){perience
“181019 Ipotivation s KU %:61010 | benefits | | barriers Motivation| 271010 s
%:37.51010 %:37.5]0]12.5 %:012510 %:0[0]17 %: 331010
Adoption factors for Electric vehicles (EV) Adoption factors for Heat pumps (HP)

O v" Drivers for consumer adoption differ significantly between technology
= v In particular for EV, a large combination of human characteristics will play a role
v' Factors for EV and PV more correlated compared to heat pumps




The End user challenge iy
Flexible use of new technologies y. Iexa nder

- Awareness Al:litudl Access Age Im‘::;:ﬁ: De:::;:;gsra—
Beliefs Education
Control E:::::;:: ’
m
S - inancal | | 3 O Large set of potential intrinsic and
barriers = . . .
< G = extrinsic factors impact the use of
o Hedonic inancia o ithili
S | rmeaton Financia| 2 flexibility by end users
(@]
= Identi Gend 6'
% entify ender a
Z )
e Intention . - E—— Ill.l
E Community Action Initiatives, Tailoring Policies and o
- Participation, and Profiling Strategies
Trust Building . !e
Location
Specifics Symbols Security F;c_:nfe;;s:‘g Ownership

E
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The End user challenge

1Iexander7

Discrete choice experiment: If you drove an EV,
would you buy a charger that has advanced
charging features?

Charger 1 Charger 2 Use your current charger
Smart charging (7 ) By your energy retailer By your energy retailer
Solar charging 2
(would require existing or additional Yes No
investment in househaold solar panels)
Two-way charging ?) Vehicle to home and grid Vehicle to home The current charger has no advanced
o — features. It simply charges your car at the
Peak electricity-use management L2 Yes Mo regular price until it is fully charged.
Your feward for using the advanced £810 € 550 annually
charging features
(reflected on your electric bill) (€ 8100 total over ten years) (€ 5500 total over ten years)
Price of charger
€4200 € 2900

(including installation)

O What individual (survey-taker) characteristics correlate with the decision to adopt smart charging features?



The End user challenge

1Iexander7

If you drove an EV and had a charger capable of
two-way charging and smart charging, would
you pay for extra provisions of a service
agreement?

Service agreement 1 Service agreement 2 No service agreement

Minimum N 30% 10%

battery level ) (83 km range for a Nissan Leaf, (28 km range for a Nissan Leaf,
y for example) for example)
Portabl b ﬁk () N v | will control the charger
ortable power ban e 0 es myself, charging at the hours
_ when electricity is cheapest
Emergency roadside Yes No and selling electricity when it is
charging assistance most expensive, connect the
charger to a smart home t
Charging data security (2) Yes Yes management system, or allow
the car to begin charging at
Monthly smart charging the regulgr price once it is
service agreement fee €50 €10 plugged in.

(deducted from the reward you gain
by using the smart charging and two- (€ 600 per year) (€ 120 per year)
way charging features)

Q Do individual consumers make a different trade-off between costs and perceived benefits?



From Theory to Practice



Revitalisation of urban areas towards Positive
Energy Neighbourhoods

Transition of
underprivileged
neighbourhoods is key
for local governments

of Europeans live in
urban areas within existing urban
contexts

innovation processes in real-
life test environment

Pamplana
210K

to enable commercially viable
U out of 800 European solution packages
cities are small to

medium-sized
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Quadruple helix: cross-sector collaboration

Research Public Sector
VI KU LEUVEN
ft to .- \;\,\FE CO/\D%:/— \9!" EEE&IE(E? <)
timec & A nmeere
LIVING
Industry LAB Citizens

LITO (0FuTecH») A%

zormepan plen & batvenjopaisg

dc'clnergy & HABENU-¥D KREEKE

zzzzzzzzzzzzzzzzzzz



Social innovation
Building the living lab through co-creation

oPEN Lab

_am— T/\RTU LEADING THE TRANSITION
—m— PAMPLONA  TO POSITIVE ENERGY
NEIGHBOURHOODS

Appreciative Inquiry  Formal co-design sessions - one-to-one conversations - information sessions - FUN
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Technological innovation: unique playground for
innovative building energy systems

Pre renovation
< ey e 1 TECHNOLOGY BOXES EMISSION SYSTEM

6 INDIVIDUAL EXISTING RADIATORS
@ MICROGRID LOW-TEMP RADIATORS

|
|
H <N NEIGHBOURHOOD SURFACE HEATING
h L] INFRASTRUCTURE
1
! : HEAT PUMPS STORAGE
1
| ~—| AIR-WATER @ THERMAL
\ A 4 E'

@ @ GEOTHERMAL @ ELECTRIC

RENEWABLE ENERGY

OPTIMAL g
’ ) SOLAR THERMAL

CONTROL "

A 'y i

| BIPV \ HYBRID (PVT)

|

|

: VENTILATION OTHER

o EXTRACT with DG GRID
% DEMAND CONTROL
BALANCED with
@ HEAT RECOVERY @ EV CHARGING
e oo o e e e o e o e mm mm mm e mm e e e e o Em Em Em Em Em o Em 4

living lab energy box

prefab building envelope

renewable energy production



Digital innovation:
A digital twin for district-level optimal control

Physical twin Cloud platform

SERVICE LAYER



Conclusions

= Evolving towards a consumer-centric market design is not a one-dimensional problem and should be
tackled in an integrated way.

= The EU regulatory framework is driving the change, but still a lot of work to be done

= The choice of the right financial support schemes is essential

= Understanding the drivers for consumer behavior in addition to financial benefits becomes even more
important

= A trade-off needs to be found between harmonization and customization

= Consumer-centricity requires a fundamental rethinking of the overall energy system

= The design of consumer-centric solutions is a journey with the consumer, integrating preferences from

the start

<

=~ vito Ny




Helena Gerard
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Email: helena.gerard@vito.be
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