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What is a PED ð What needs to be optimized
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- A district that produces more renewable energy that it consumes 

over a year.

- Based on local generation , smart buildings , energy storage , and 

energy sharing .

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

positive performance .

- Optimization happens in real time, adapting to weather, demand, 

and grid conditions.

Core Idea

What is?

Key Components

- Solar PV, storage, EV charging, demand response, district 

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

- Variability of renewables

- Heterogeneous buildings and systems

Why Optimization is Needed 



Key Challenges
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Technical  Challenges Operational  Challenges Regulatory  and Market  Challenges

ÁHeterogeneous buildings and systems 

with different controls.

ÁDifficulty predicting and managing 

variable renewable generation.

ÁLimited interoperability between 

devices and platforms

ÁComplexity of local energy markets.

ÁLack of standardized frameworks for 

PED governance.

ÁBalancing energy efficiency, comfort, 

and cost

ÁReal-time coordination of multiple 

energy assets

ÁUncertainty in demand, weather and 

occupant behavior

Without solving theses issues, PEDs cannot reliably become net - positive



Current State of the Art
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AI-Driven  Building  Control

Limitations of Current Approaches

Local Energy Markets & Interoperability

ÁML, RL & MPC algorithms optimize HVAC, 

lighting, and storage

ÁDigital twins simulate scenarios and 

improve decision-making

ÁPeer-to-peer energy exchanges (blockchain-based)

ÁStandardized APIs for devices and data 

integration.

ÁNormalization layers for cross -building 

orchestration

ÁIntegration of PV, battery storage, EV 

charging

ÁPredictive analytics for consumption and 

generation

ÁReal-time monitoring dashboards for 

operators

Advanced Energy Management Systems

ÁMost solutions remain building -level

ÁDistrict -level coordination is still emerging



Future Trends
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Autonomous 

District Control

LLM-Based User 

Interaction

Scalable PED 

Orchestration

Sector Coupling & 

EV Integration

ÁSelf-learning control systems 

operating at district scale

ÁReal-time adaptation with 

minimal human intervention

ÁIntelligent assistants 

supporting occupants and 

operators

ÁPersonalized comfort 

recommendations and energy 

insights

ÁIntegration of multiple 

PEDs into PED clusters

ÁShared forecasting, load 

balancing, and flexibility 

trading

ÁVehicle-to-grid and vehicle -

to-building flexibility

ÁIntegration with heating, 

cooling, and transportation 

systems.

These trends will enable fully optimized, self - managed positive energy districts



Expected Impact of Optimized PED 

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

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

3. Improve grid stability

4. Reduce peak loads

5. Maintain or improve comfort
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Objectives of the project

NEUTRALPATH aims at demonstrating  that PCEDs designed under 

participative  and human -centre  principles are cost-effective and 

feasible solutions to contribute significantly to the citiesô transformation 

towards climate -neutrality , allowing to speed up the process to 

achieve significant emissions reduction in 2030.
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Overall methodology
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Positive and Clean Energy Districts (PCED)
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PCED implementation in Lighthouse Cities

ǒ ZARAGOZA ǒ DRESDEN
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FROM DEMONSTRATION TO LONG-TERM CITY 
TRANSFORMATION
accelerating climate -neutrality
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éa journey toward the set-up of PCED
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PED for Climate Neutrality: Zaragozaôs demo case

ǒ ZARAGOZA demo PCED



Rubén García Pajares - rubgar@cartif.es - CARTIF Technology Centre

Building Retrofitting for high efficiency 
ǒ Façade  insulation with blowing granules of recycled polyurethane foam from recycled 

refrigerators

The existing façade is composed of 

1/2-foot masonry of exposed brick on 

the outside with interior cement 

plaster, thermal insulation of sprayed 

polyurethane foam, 7 cm air chamber 

and double hollow brick partition of 7 

cm, trimmed and plastered inside the 

houses. 

Rehabilitation of all the facades of the 

residential buildings to improve the 

insulation of the existing chambers by 

blowing granules of recycled 

polyurethane foam from recycled 

refrigerators. This insulation is suitable 

for high-capacity thermal insulation. 
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Building Retrofitting for high efficiency 

ǒ Improvement of window carpentry ǒ DAG75 for window glass

ÅOriginal windows are hinged, some with a fixed 

part, made of wood and double glass, with 

interior wooden shutters

Å Improvement through a hidden profile window 

with great glazing capacity. 

ÅA high-performance coating with higher visible 

transmission, ideal for residential applications has 

been developed

ÅThe new windowpane will also include ñwarm edgeò 

technology, using special glass spacers to achieve 

a low linear thermal bridge between the glass and 

the window frame.
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Energy solution for our PCED

ǒ Geothermal ring + Water to water heat pumps for heating electrification

low temperature (LowEx) geothermal 

ring that circulates water from a nearby 

existing well to provide a stable source 

of heat (15ºC approx.) for six water-to- 

water heat pumps that will be installed in 

the buildings that are part of the district.



Thank you!
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FEDErated òsystem of systemsó approach for flexible and 

interoperable energy COMmunities



Project introduction - partners

TYPE OF PARTNERS:

ÅResearch centres

ÅUniversity

ÅSoftware developers

ÅEnd user

ÅEnergy operator

ÅDSO

Åвв



Project introduction - pilots



Project introduction - platform



FEDECOM - Enlit Bilbao - Bilbao, Novem ber 2025

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

FEDErated òsystem of systemsó approach for flexible and 

interoperable energy COMmunities

A new energy market "more open and democratic"


