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The BeFlexible Project
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Introduction

Generation Transmission Distribution Consumption

TRADITIONAL
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Generation Transmission

MODERN
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POWER SYSTEMS Distributed l\ A3
resources —

As power systems become more decentralised and dynamic, they need to become more flexible.

This calls for suitable mechanisms that can unlock and effectively exploit the flexibility potential of distributed energy resources.




How to acquire flexibility
* The figure illustrates approaches for addressing network operational needs at distribution systems:

DSO needs:
= Overloads in line and transformers
= Under- and over-voltages in buses

Well-designed acquisition mechanisms
Congestion managem are required, such as network tariffs,
flexible connections and local flexibility
markets. However, these mechanisms
are often designed as independent
entities, which may lead to
uncoordinated signals.

lmnllclt Explicit

Market
based

network

How can different acquisition

reconfiguration, i . . o it . Storage ’ ) .

capacity banks, : | e | (Stand-alone) mechanisms interact and be effectively

devices :  N—— coordinated to enable the acquisition of
Thrid-party flexibility resources

flexibility for DSO services?

Source: E.C. Ormefio-Mejia, J.P. Chaves, M. Troncia, Unlocking flexibility from third-party resources: decoding the interaction between mechanisms for
acquiring Distribution System Operator services. Current Sustainable/Renewable Energy Reports. Vol. 11, pp. 45 - 67, September 2024.




BEFLEXIBLE REGULATORY
FRAMEWORK AND SOCIAL
ENGAGEMENT
REQUIREMENTS

Conceptual framework for the
interplay and coordination of
flexibility acquisition mechanisms

How to incorporate signals into the
flexibility acquisition mechanisms?

Network tariffs, flexible connection
agreements, and local flexibility markets
are analysed in terms of design
dimensions (constitutive characteristics)
and their options (implementation
values), and signals are used to identify
potential synergies and conflicts in joint
acquisition mechanism designs.

Acquisition mechanisms can
complement each other to
unlock the full value of flexibility
in distribution networks.

Source: E. C. Ormefio-Mejia, J. P. Chaves, and M. Troncia, “Towards Coordinated Flexibility Acquisition
Mechanisms: A Framework for an Efficient Design,” IV Congreso Redes Inteligentes, Madrid, Spain, Nov. 2025.
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Modelling approach for the interplay and coordination of
mechanisms for acquiring DSO services

Obijective:

Assess optimal
combinations for the
interplay and
coordination of
mechanisms for acquiring
DSO services tailored to
the specific needs and
contexts of the BeFlexible
project for effective
flexibility management,
incorporating
performance analysis,
and regulatory
framework compliance

1 INPUT DATA FROM DEMOS

NETWORK DATA

¢ Topology

¢ Voltage levels

¢ Network components
¢ Lines and trafos

¢ Network boundaries

LOAD AND GENERATION

PROFILES

P and Q profiles for full-year
Profiles could be:
« standardized,
« individual (anonymized)
with simultaneity factors,
« averaged,
by load/generation types.

SERVICES PROVIDERS
DATA

¢ SPs capacity

* SPs type

¢ SPs number and location

e SPs costs (P y Q, upwards
and downwards)

BUCs INFORMATION

e Acquisition mechanisms

¢ Design dimensions and
options

¢ Need attributes and
evaluation criteria

¢ Services and products

4
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DSOs SERVICES
NEEDS

Flexibility needs as DSOs

services

ACQUISITION
2 MECHANISM DESIGN TECHNO-ECONOMIC
NETWORK MODEL 3rowER FLOW ANALYSIS 4 MODEL(s) 5 ASSESSMENT

Detection of out-of-bounds
conditions of network
components
(linesftrafos/buses) for each
scenario and time-step

Representation of selected
pilots according to the
information provided

> >

Definition of scenarios and
parameters

SERVICE
PROVIDER BIDS

Upwards and
3 downwards bids

considering capacity
and location of SPs

Optimization model for the
combined design of
mechanisms to acquire DSO

a Modelling results evaluation

Key performance indicators

services (KPIs) calculations

Sensitivity tests

A N

Source: Deliverable D7.1 Evaluation of the proposed market designs and regulatory framework and analysis and selection of flexibility-centric business models, BeFlexible, Feb. 2026.



Cases for analyses, simulation steps and KPls

A comparative simulation-based assessment
was carried out to analyse how different

Network model Electricity price  Temperature id

Spain
(time blocks) spl ° . e .
ety o SV mechanisms for acquiring DSO services
i (flatter tariff) ) o
S vt oy interact under comparable network
s volumetric -
5 e win | w1 i 03 conditions:
=
< se 2: taly : H ° °
impactof emperature [JRSA (fattr tri ey | = » D1 Cases 1-3 examine the interaction between
weden ° . ° .
gotumetre S| e b D2 tariff-based signals and LFM activations,
Case 3: Spain 2 . . .
o i e imeblocks) | " | P considering a proposed ex-post local tariff as
g oy | sweden | sw3 a corrective local measure to overcome
mechanism . . . . . . .
R limitations in national tariff designs, across
o B e | owmee L eees different tariff structures, temperature
Load and generation profiles m-"‘“"“ A ::::::iy SR ..
Temperature profiles AN A inesnaves conditions, and regulated charge

costs

» e adjustments.

Electricity costs

Flexible demand: » )\
_ &

Randomly assigned based
on contracted capacity

ffl.k-(wﬁ ° v
® I [} : ]

/{\. &

$3En

Case 4 assesses how flexible connection
agreements interact with tariffs and LFMs.
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Main outcomes

Case 1: Assess how tariff signals influence flexible resources and Case 2: Assess how temperature affects flexible resource
to what extent LFMs reduce congestion/voltage problems. behaviour and the effectiveness of tariff—-LFM signals

Key Takeaways: Key Takeaways:

* Predictable tariff signals can synchronise demand-side devices and * Temperature affects the magnitude of network impacts, but not
trigger congestion; LFM alone helps but may be insufficient under their overall pattern; tariff design remains the main driver.
strong synchronisation and limited flexibility. » Effects are stronger in colder climates, while in moderate climates,

* Ex-post local tariffs can reduce predictability and local congestion, congestion patterns change little.
and combined with LFM, are more effective under limited flexibility. * LFM remains effective for congestion management as flexibility

* Congestion-oriented mechanisms based only on active power increases, but voltage deviations persist, confirming that active-
cannot fully solve voltage deviations. power-only mechanisms are insufficient.

Case 3: Assess how system charges in a time-block tariff may Case 4: Assess how flexible connection agreements impact
affect tariff signals and network performance. network performance and interact with tariffs and LFMs

Key Takeaways: Key Takeaways:

* Removing system charges changes (time-blocks) intra-day price *  Well-calibrated flexible connection limits can reduce network
differentials, reshaping load-shifting incentives, potentially problems and LFM needs without causing rebound effects, whereas
increasing flexible resources concentration. overly restrictive limits may shift congestion to adjacent hours.

* LFM still reduces congestion, but higher flexibility volumes may be * Flexible connections, network tariffs, and local flexibility markets
needed to achieve similar improvements. should be coordinated, considering the network needs and

* The impact of charge adjustments depends on coordination with availability flexibility to provide consistent signals.

local corrective signals.

Flexibility acquisition mechanisms should not be assessed or designed in isolation, as their
signals interact through flexible resource behaviour and resulting network impacts

Source: Deliverable D7.1 Evaluation of the proposed market designs and regulatory framework and analysis and selection of flexibility-centric business models, BeFlexible, Feb. 2026.



Bridge Working Regulation Group - Action 2
Final Remarks

* Flexibility procurement remains a key concern. BeFlexible reflects a wider
trend across Europe, where multiple EU-projects are already designing and
testing mechanisms to acquire flexibility to support network needs.

 Effective DER participation, aggregation, and demand-side management are
essential to provide system services such as congestion management and
voltage control.

e Standalone mechanisms are rarely sufficient; combined approaches are
increasingly needed to support network needs more efficiently and
effectively, given the interactions among their signals and grid impacts.

e Effective and scalable flexibility procurement requires coordinated
mechanism design, supported by clearer regulation, interoperability, and
evidence from pilots and sandboxes to overcome current regulatory,
economic, and technical barriers.

Source: BRIDGE Regulation Working Group Annual Activity Report 2025-2026 (Under review).
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