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* Need for flexibility
* Energy Community and EU acquis

* Flexibility and Demand Response: products, planning,
procurement, operators of demand response

* County cases: Germany, UK
» Key features of the flexibility market
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ENERGY COMMUNITY and EU ACQUIS
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EU Demand
response NC

(draft 2025)

3d Energy
Package
(EU2009;
ENC2011)
- FODR1

EU New market
design (2024)

CEP

F32DR29+ (EU2019;ENC2022)
F67DR45

F14DR24+
FODR23
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Markets are getting greener

Solar overtakes coal generation in the EU for the first time in 2024
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Source: EMBER, https://ember-energy.org/latest-insights/european-electricity-review-2025/
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Markets are getting less predictable
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Day-ahead prices and wind speed in the EU and Norway, 12 December 2024 at 17:00 CET (EUR/MWh)

162 162

Average speed [m/s)
]

S 0 14 19 23

Source: ACER elaboration based on ENTSO-E Transparency Platform data and Copernicus data — ERAS.

Source: ACER 2025 Monitoring Report Source: Tennet - Grid Capacity Map
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Markets need additional flexibility

Galloping grows of RES

Lack of short-term
balancing resources

Lack of grid capacities
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* This designation s without prejudice to positions on status, and isin kine with UNSCR 1244 and the IC) Opinion on the Kosovo dedaration of independence.

Clean Energy Package/EIP in ENC

A design for electricity market shall adapt to new commercial
realities — more flexible, more market-based and better placed
to integrate a greater share of renewables.

Co-funded by
the European Union

= New definitions: “active customer”, “citizen energy community”,

“‘dynamic electricity price contract”, “aggregation”, “demand
response”, “recharging point”, “smart metering system”, “energy
storage”...

» flexibility as a part of the network development plans of TSO
and DSO.

* regulatory framework to allow and provide incentives to DSOs
to procure flexibility services

= Establish the specifications for the flexibility services procured
and, where appropriate, standardised market products for such
S o services at least at national level.

= DAM/IDM min bid side of 500kW to allow for the effective
participation of demand-side response, energy storage and small-
Ol scale renewables including direct participation by customers.
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EU: New market design

- Markets need to adapt to better integrate renewable
energies and attract investment in fossil-free flexible
technologies such as demand side response and energy
storage.”
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= Amending Directive EU/2024/1711 and the amending Regulation
EU/2024/1747 were adopted on 21 May 2024 and entered into force
on 16 July 2024.

= New definitions: “flexibility”, “energy sharing”, “flexible connection

agreement”, “dedicated measurement device”, “peak shaving”.

» Integrating flexibility into the energy planning architecture:
national report on flexibility needs based on EU-wide methodology;
national non-fossil flexibility targets.

= Non-fossil flexibility support schemes for demand response and
storages.

= enabled the use of dedicated measurement solutions
= DAM/IDM minimum bid sizes of 100 kW or less
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NC ON DEMAND RESPONSE
(draft proposal)

the European Union

Service

. System Network
. Market provider Procurement ,
Definitions g as operators development
access qualification processes . . .
coordination planning

process

Flexibility (including by means of demand response) is growing
into a separate market segment.
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Flexibility

Flexibility means the ability of an electricity system to adjust
to the variability of generation and consumption patterns and
to grid availability, across relevant market timeframes.
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EU-wide methodology:

Network flexibility needs- flexibility needed to adjust for grid
availability, by means of preventing or solving congestion or
voltage issues, across relevant timeframe

Fast flexibility - the capacity able to react to aggregated D-1 or
shorter error variations (15 to 60 minutes before real-time)
Slow flexibility -the capacity able to react to aggregated D-1 or
shorter horizons forecast error (60 minutes to 24 hours before
real-time)

Very fast flexibility - capacity able to react to aggregated D-1
or shorter horizons forecast error variations (5 to 15 minutes
before real-time).

Generation Consumption
Flexibility Flexibility

FLEXIBILITY

providers

Storage Flexibility Grid Flexibility
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Price-Based Demand Response: response to dynamic
price signals, such as time-of-use tariffs or real-time
market prices.

Incentive-Based Demand Response: explicit financial
incentives to reduce or shift electricity consumption

during peak demand periods or when the grid is stressed.

Different flexibility tools shall complement each other,
avoiding the reverse effect.

Rule-Based

Approach

FLEXIBILITY

tools

Flexibility and demand response

Connection
Agreements

Time-of-Use
Network Tariffs or
Real-time market

prices

Market-based
Procurement
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o Interruptible connections for

L

residential loads in Germany

the European Union

= Limited control over the power consumption of energy-intensive devices in return for the
reduced network charge for end-users with high-power flexible loads.

= The targeted loads are EVs, electric heating and cooling systems, and batteries with max power
consumption of more than 4.2 kW and are connected after 1 January 2024.

= To avoid network overload when congestion occurs in the grid, the network operator can curtail
them to a minimum of 4.2 kW. If the device cannot reduce power consumption to this level, it is
entirely curtailed to 0.

= DSOs and customers with newly connected qualifying loads are obliged to participate.

= A second variant of control - the network operator does not control the individual device but
limits the power consumption of the network connection point by means of an intelligent energy
management system. This allows the consumer who has installed PV panels or batteries to use
them behind the connection point.
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Time-of use differentiation of
network tariffs

the European Union

o Helps to consider costs which depend
on the fact of network usage and time
when it was used.

: : . S Energy o
o May reflect the difference in during g (emn)
the day and seasonal capacity 2 Power -
utilization (summer and winter j (€MW)
periods, working day or weekends) g Energy
€ (€/MWh)
=
o The time differentiation may be static 2 Temm

or dynamic.

Note: In Denmark, the TSO has considered introducing ToU tariffs and submitted a tariff methodology to the NRA for approval. In

Greece, charging is based on energy demand measured during predefined system peak periods, which is converted into a power-

: _Af. : : : based component. In the Netherlands, in distribution, only some non-household users pay energy-based ToU-tariffs (two periods), the
T Ime Of use d I ffe rentiation m ay b € power-based tariff currently has no ToU-signal=.

applieq for both, volumetric and 2025 ACER report on network tariff practices
capacity based components
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Procurement of flexibility
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= Directive 2019/944 - competitive, market-based, procurement of flexibility

services.
= Draft DR NC - market-based procurement for local services, unless NRA has

granted a derogation to procure local services based on a non-market-based

mechanism according to Article 13 (3) of Regulation 2019/943.
= Regulation 2019/943 (Article 13) — conditions for derogation:
= no market-based alternative is available;
= all available market-based resources have been used,;
= the number of available capacities is too low to ensure effective competition;
or
= the current grid situation leads to congestion in such a regular and predictable

way that market-based redispatching would lead to regular strategic bidding.
Y L

* Ener
) ¢ 2( Com%{mity
*r Secretariat
%
* X %




Co-funded by
the European Union

= Buyers: network operators
= Different trading platforms

= Separate trading or integrated with
other electricity market segments (e.q.,
DAM, IDM);

= Local flexibility markets are often
organised spatially in local congestion
zones

- Demand response products

Operational Medium and long-
congestion term congestion
management management

FLEXIBILITY

products

Reliability of

Peak Reduction
supply
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Flexibility as an option for meeting demand capacity
requirements where there is an underlying network thermal
constraint;

NDP includes the quantified minimum level of flexibility
required;

DSOs publish flexible service requirements on a bi-annual
basis (March and October) for all forecasted EHV (Extra High
Voltage — 132kV to primary substations) capacity
requirements two years in advance;

Detailed flexibility requirements, such as half-hourly capacity
per day/month/season, are developed at the tender stage.
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X- 387623

¥- 391345

Heaton Norris

D)

X- 388860

¥-391967

nshulme

B

X- 387494

Y- 394155

FC* first exceeded in
FY32

0.5MVA exceedance
of FC by FY33

FC first exceeded in
FY32

0.3MVA exceedance
of FC by FY33

FC first exceeded in
FY26

2.9MVA exceedance
of FC by FY33

Source: ENWL NDR
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Marginal overload to
be managed by
transfers on the
6.6kV network

Marginal overload to
be managed by
transfers on the
6.6kV network.

If required, install an
HV interconnector to
Reddish Vale to
transfer demand off
Heaton Norris, cable
route ~2.5km.

A4.0MVA spare
capacity on Reddish
Vale in FY33

Start date: FY31

Completion: FY32

Firm capacity limited
by T12 which is a
10/14MVA
transformer.

Replace T12 with a
11.5/23MVA
transformer in ED3.

Expect marginal
overloads in ED2 to
be managed by
transfers on the
6.6kV network

Flexible Services Option

Operational Utilisation &
Variable Availability or Peak

Reduction

Max Flex
Required at
2050 (FY51)

- Winter

Peak

MVA

Best View

15.4

Leading the
Way

14.5

Falling Short

Operational Utilisation &
Variable Availability or Peak

Reduction

Max Flex
Required at
2050 (FY51)

- Winter

Peak

MVA

Best View

213

Leading the
Way

19.1

Falling Short

4.0




wuanyProcurement in UK

the European Union

Long-Term Tender Day-Ahead Market

Peak Reduction Scheduled Utilisation
Scheduled Availability + Operational Utilisation

* Biannual long-term tenders  Regular D-1 auctions

« ~0.5-3 years ahead of need * Optimise SU procurement with
* Procuring PR and SAOU utilisation of SAOU

* Enables reinforcement deferral « Top-up and drives competition

UK Power Networks
l ik *x
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Demand response market-based

Peak reduction — Contract awarded through a long-
term tender where the flex provider reduces their
highest demand peaks during contracted windows.

Scheduled Availability + Operational Utilisation -
Contract awarded through a long-term tender where
the flex provider commits to be available during
contracted windows, with utilisation confirmed at day-
ahead.

Scheduled Utilisation - Contract awarded through a
day-ahead auction where the flex provider agrees to
deliver their flex for the following day.
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Demand response market-based
ey Procurement in UK

the European Union

Pre-trading Trading Post-trading

Loading of distribution

network topology and Day-ahead or Intraday Settlement report generation
grid constraints activation auctions (£/MWh) as input to invoicing

[ T ﬁ

Onboarding Reservation Verification Financlal Transparency
settlement
I I | I
Technical registration to Long-term yearly, monthly, Baselining & Verification of Reporting and display of
the market platform: weekly auctions for flexibility flexibility delivery based on market results
- User registration reservation (£/MW/h). metering data sent by flexibility

- Asset registration providers

Source: EPEX
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Flexibility first approach

> Flexibility is used as a congestion management
tool: the redispatch product and the capacity
limitation product, which are provided on a
voluntary or obligatory basis ~ #5m

¢ Capacity map

» TSO/DSO0Os check the congestion status at

different time frames for the purpose of:

= drawing up the investment plan;

= periodically system status assessments,
towards applicable network design criteria, and
operational safety limits;

= analysis of adequacy of the transport capacity
to meet the requested transport capacity for
each relevant request for transport services.

Technical limit of available capacity - 100% of available s &
transport capacity plus available controllable capacity, up
to a maximum of 150% of the available transport capacity.

rrrrrr

Source: Tennet - Grid Capacity Map
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. Demand response: customer
perspective

the European Union

Pricing
For CustomerS, aggregators Work more aS an energy NEW feature added: Solar monitoring. Read more here.
SerVICe prOVIder. _ For one ait-to-air heat pump — For whole home
~ | Lite Nl Standard
4€/mcnth 8€/month
Customer offers differ from “market products” and Whatsncluded Whats included
have a form of energy-saving/management services © Corofonearoarhestpup © uine

o Electricity price optimization
o Energy optimization based on weather
o Custorner support

o 30-cay Free tril

Price-related demand response is offered by suppliers
(time of use pricing) or through the time-of-use

network tariffs.

Start free trial

Source: Kapacity.io
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Demand response: customer
perspective

the European Union

Our Customer Journey

O C

Commercial Data Technical Data Mobilisation Contracting Operation Optimisation
Gathering Gathering
Following an introductory Alongside the commercial Next, we'll kick-off the Once we have the While we technically The team's work is never
call, our experts will proposal, we'll begin to technical installation, commercials aligned and prepare the site, we'll also finished; we're always
request specific data gather technical upgrading metering confirmation of technical begin the required endeavouring to identify
allowing ENGIE to information. This includes equipment as well as feasibility, we'll provide commercial qualification new opportunities for our
provide a bespoke a complimentary site installing our bespoke our customers with a process for each market, customers across all
commercial proposal. survey from our flexibility steering contract reflective of our this is so we can hit the markets to bring further
engineering team. solution across the agreement. ground running following value.
flexible assets. the on-site works.

Source: https://www.engie.co.uk/energy-management/demand-response-flexibility/
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Demand response as a flexibility

the European Union

s service provider

>

The form of demand response participation in different electricity market
operations varies by segment and by type of consumer.

Usually, demand response is voluntary, but there is a practice where they may be
obliged to support system operators in congestion management.

Markets are getting closer to customers, allowing for accommodating even small
capacities, e.g., lower minimum volume and resolution of capacity offers.

Aggregators represent small and residential users in most cases.

Large and small customers may act individually.
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- Market integration: Models of
e |ndependent Aggregator

= Aggregator responsible for activation of
flexibility; Supplier - for the energy supply.

CONTRACT between NO CONTRACT between
aggregator and supplier aggregator and supplier

!l:‘l Integrated

= |A may be BSP or propose its services
through the BSP.

SI::;E IQI Uncorrected
!L:.!! Broker

= Demand response may cause an imbalance
for BRS/Supplier; thus, the relevant
compensation model shall be in place.

IOM! Corrected

IL,:'\! Contractual

!';3! Central settlement
= Aggregator shall be responsible for its

imbalance if it fails to provide required

services or wants to trade on the market.
ek x
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Source: USEF
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3
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Prosumer

supply contract ‘@

BRP,,, SuP

7 (e
ml’l‘ lg AGR

Legend:

Uncorrected model of Independent
Aggregator

flex purchase contract

No energy transfer

No compensation for imbalance (AGR associated with the
BSP)

Implemented through balancing market: supplier is
remunerated for “passive contribution to balance
restoration”

Used when the activation is very small or rare (including
the testing phase)

BRP,,, = BRP of the Supplier;

connection BRP,,, = BRP of the Aggregator
€% = existing contract relation
@ ﬂ'\‘ = new contract relation
Source: USEF
L Lol
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flex purchase contract

» €2

@) e o

supply contract @

o~ Q’
SUP
connection

2

Source: USEF

Corrected model of Independent
e Aggregator

Energy transfer through the customer (modification of
the customer’s meter readings based on baseline)

Aggregator is balance (and financially) responsible for
the imbalances from activation (BRP).

Supplier bills the same energy volume to the
customer as if no activation had taken place. AGR
compensates the customer for this.

BRPagr is responsible for balance during the demand
response delivery: the difference between actual
consumption and the baseline

BRP,,, = BRP of the Supplier;
BRP,,, =BRP of the Aggregator
= existing contract relation

= new contract relation
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Central Settlement model of

Independent Aggregator

the European Union

5 alt. ®
E V) DO .
Prosumer :
: activation
1
1

4
82

®

r 9

Source: USEF

Energy transfer by central entity (e.g. TSO) which corrects
the balancing perimeter of the supplier’s BRP and settles
the compensation for the ToE based on a predefined
formula set by the regulator

Aggregator pays for the sourced energy, at the Transfer of
Energy price

Aggregator is balance (and financially) responsible for the
imbalances from activation (BRP).

BRPagr is responsible for balance during the demand
response delivery: the difference between actual
consumption and the baseline
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Split Supply Model

“‘Member States shall ensure that ... all customers are free to have
more than one electricity supply contract or energy sharing agreement
at the same time, and that, for that purpose, customers are entitled to
have more than one metering and billing point covered by the single
connection point for their premises. Where technically feasible, smart
metering systems deployed in accordance with Article 19 may be used
to allow customers to have more than one electricity supply contract or
more than one energy sharing agreement at the same time.”

Co-funded by
the European Union

Left part - supply to the uncontrollable load

Right part - supply to the controllable asset.

Aggregator may want to operate DR on the flexible asset without being

virtual supply pointgcl) (l?@' virtual supply point responsible for the supply.
g’ Then the Aggregator Models can be applied to the right part, separating

connection flex from supply

Source: USEF
*‘& *
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- Key features of flexibility market

Co-funded by
the European Union

= Terminology

= Definition of flexibility requirements by the relevant system operator
(TSO/DSO0s)

= Procurement mechanism

= List of products and their attributes (characteristics) and pricing approach.

= Defining the Flexibility Service Providers (FSP)

= Participation of aggregators

= Baseline methodology

= Metering

= Pre-qualification and testing

= Activation and controllability

= Settlements of imbalances/compensations between relevant stakeholders

= Liability of FSP for failure to provide the service

= Information flows between the parties and the confidentiality aspect.
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