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What is a PEDOoWhat needs to be optimized

A district that produces more renewable energy that it consumes

What is? over a year.
g.ﬂ - Based onlocal generation , smart buildings , energy storage , and
T energy sharing .

- Smart coordination of buildings and energy assets leads to net-

Core Idea positive performance .
O - Optimization happens in real time, adapting to weather, demand,
= and grid conditions.

- Solar PV, storage, EV charging, demand response, district
Key Components heating/cooling.

@ - Plus digital platforms that enable monitoring, forecasting, and
intelligent control

Goals of Energy Management

- Coordinate district energy assets in real time to

achieve net-positive performance
Why Optimization is Needed - Variability of renewables

a - Heterogeneous buildings and systems




Key Challenges

Technical Challenges Operational Challenges Regulatory a

A Heterogeneous buildings and systems A Balancing energy efficiency, comfort, A Complexity of loc

’ with different controls. ’ and cost . A Lack of standardiz
A Difficulty predicting and managing . A Realtime coordination of multiple PED governance.
variable renewable generation. ' energy assets '
A Limited interoperability between A Uncertainty in demand, weather and
devices and platforms occupant behavior
Without solving theses issues, PEDs cannot reliably become net - Doéitive
Photovoltaic Smart Grid
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Current State of the Art

Al-Driven Building Control

A ML, RL & MPC algorithms optimize HVAC,
lighting, and storage

A Digital twins simulate scenarios and
improve decision-making

Advanced Energy Management Systems

4]
E8%

A Integration of PV, battery storage, EV
charging

A Predictive analytics for consumption and
generation

A Reaktime monitoring dashboards for
operators

Local Energy Markets & Interopera
BE A Peer-to-peer energy exchang

A Standardized APIs for devices
integration.

A Normalization layers for cross -bu
orchestration

Limitations of Current Approaches \

A Most solutions remain building -level

HHF A District -level coordination is still emerging
*0
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Future Trends

Autonomous
District Control
A Self-learning control systems
operating at district scale

A Reaktime adaptation with
minimal human intervention

< LLMBased User
Interaction

A Intelligent assistants
supporting occupants and
operators

A Personalized comfort
recommendations and energy
insights

These trends will enable fully optimized, self

Scalable PED
Orchestration

A Integration of multiple
PEDs intoPED clusters

A Shared forecasting, load
balancing, and flexibility
trading

< Sector Coupling & >
EV Integration

A Vehicle-to-grid and vehicl\a -
to-building flexibility

A Integration with heating,
cooling, and transportation

systems. :

- managed positve SHSNIRHERSSSSSSS



Expected Impact of Optimized PED
Energy Management

Increase \
renewable self-use

1. Increase renewable self-use (20-40%)

2. Reduce district energy costs (10-25%)

3. Improve grid stability Maintain or Reduce
improve energy costs

4. Reduce peak loads comfort

D.

Maintain or improve comfort \ \l’ f /

Reduce === Improve
peak loads grid stability
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NEUTRALPATH

Climate-neutral PEDs and replica

Rubén Garcia Pajares, CARTIF Technology Centre

Funded by NEUTRALPATH project

The European Union ENLIT Europe 2025
Thursday, 20 November 2025




NEUTRALPATH aims at that designed under
principles are cost-effective and

feasible solutions to contribute significantly to the c I t traassodmation
towards , allowing to speed up the process to

achieve significant emissions reduction in 2030.
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Overall methodology

CN-Labs

*Mission and vision
*Innovative governance
*Roadmap *CDE strategy

Maximisation of
project impacts

PCED design, Long-term city
implementation transformation
and evaluation «Upscaling (5 PCEDs)
*PCED Zaragoza *Replication

*PCED Dresden

Rubén Garcia Pajares o1 .1 = CARTIFechnologyCentre
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Outline how the PCED concept can be integrated in the long-term strategies of the cities:
* Full design process of 3 PCEDs in the fellow cities
Design of 2 additional PCEDs in the lighthouse cities

Selection of the districts, design of the solutions, and definition of financial schemes.

Identification of recommendations on new regulations, policies and for the development of the CCC.

Ghent - Istanbul | Vantaa

* ‘Muide-Meulestede’ and *  One of the Mission “f i . Potential PCED in
‘Mariakerke’ are = Cities. Aviapolis, which is one
implementing projects. «=: * Potential PCED in of the fastest growing

» Potential PCED in : Ghazane. areas.

Muide-Meulestede.

Rubén Garcia Pajares - CARTIFechnologyCentre
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... and monitoring...

Zaragoza (ES)
Dresden (DE)
Istanbul (TR)
Ghent (BE)
Vantaa (Fl)

Rubén Garcia Pajares

KEY INTEGRATION AREAS

Governance

Financing

Implementation & Technology
ICT/Data Management

Social Innovation

B8 [,
-

- CARTIFechnologyCentre
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3 KEY TARGET SECTORS
Building sector

Energy

Mobility



ZARAGOZA demo PCED

Juslibol .

Rubén Garcia Pajares - CARTIF Technology Centre



insulation with blowing granules of recycled polyurethane foam from recycled
refrigerators
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|07-ENLUT - 15mm
A% Improvement [%]
= A2 Baseline | Refurbished

Thermal transmittance of fagades U 0,585 0,319 56%
[Wimk]

INTERIOR

|0 FABLS - 120mm
|02 AISL10 - 30mm
03:CAMA12 - 50mm
04: CAMAT5 - 20mm
|05: CAMA13 - 10mm
06 FABLG - TOmm

The existing facade is composed of Rehabilitation of all the facades of the
1/2-foot masonry of exposed brick on residential buildings to improve the
the outside with interior cement insulation of the existing chambers by
plaster, thermal insulation of sprayed blowing granules of recycled
polyurethane foam, 7 cm air chamber polyurethane foam from recycled

and double hollow brick partition of 7 refrigerators. This insulation is suitable
cm, trimmed and plastered inside the for high-capacity thermal insulation.
houses.

Rubén Garcia Pajares - CARTIF Technology Centre



Improvement of

Improvement [%]
Baseline Refurbished

Thermal transmittance of windows U 28 0,88 318 %
[Wim?2k]

A Original windows are hinged, some with a fixed
part, made of wood and double glass, with
interior wooden shutters

A Improvement through a hidden profile window
with great glazing capacity.

Rubén Garcia Pajares

DAG75 for window

Composicién
Vidrio exterior: Midlron de 6mm, ARIPLAK DAG-T5(#2)

Camara: 16mm, Argon
Vidrio intermedio: Midlron de 4mm

Camara: 16mm, Argon
Vidrio interior: Laminado Midlron 4+Midlron 4 (1,52 PVB),
ARIPLAK Super-E(#5)

Improvement [%]
Baseline Refurbished

Thermal transmittance of glass U [W/m%] 33 0,6 550 %

A A high-performance coating with higher visible
transmission, ideal for residential applications has
been developed

A The new windowpane will also include i wa e thg e 0
technology, using special glass spacers to achieve
a low linear thermal bridge between the glass and
the window frame.

- CARTIF Technology Centre



Geothermal ring + Water to water heat pumps for
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low temperature (LowEXx) geothermal
ring that circulates water from a nearby
existing well to provide a stable source
of heat (15°C approx.) for six water-to-

AN N . . = water heat pumps that will be installed in
e 4% o7 <~ \7_ the buildings that are part of the district.

Rubén Garcia Pajares - CARTIF Technology Centre
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0 Project introduction - partners

FEDECOM

TYPE OF PARTNERS:

A Research centres

A University

A Software developers

A End user

A Energy operator

A DSO
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0 Project introduction - pilots

FEDECOM

PILOTS

Virtual Green H2 Residential Hydropower Cross-country
Federation Federation e-Mobility Federation
Spain Swiss Benelux / Netherlands
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0 Project introduction - platform

FEDECOM

ENERGY MARKET COUPLING UTILITY-SCALE SYSTEMS

Energy market
entities

Energy market operator

electricity

GRID-LEVEL

Sector couplmg : - s, SYSTEMS
service provnders )

Improved grid management

* Increased resilience
* Reduced maintenance cost

FEDECOM - 2 PO s | * Lower losses
PLATFORM ] / e S * Smother demand profile

FEDERATION OF #om . . CROSS-VECTOR
COMMUNITIES o\ -~ . INTEGRATION

Sector-coupled energy
community

* Cross-sector aggregation

* RES and energy storage

* Electric & H2 mobility . ] \ 3

* Power-to-X technology A 4 Sector-coupl.ed
(hydro, heat, gas) . = energy community

|Rusirations from freepikcom



0 What does it mean or what context can we obtain from FEDECOM?

FEDECOM

FEDEratedosystem of systemsd approach

Interoperable energy COMmunities

A new energy market "more open and democratic"

FEDECOM - Enlit Bilbao - Bilbao,



