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A Renewable Energy Valley: 

Å ñIs energy-positive;

Å integrates multiple energy carriers;

Å serves multiple end-users;

Å covers the entire chain from generation ïvia storage, conversion and 

distribution ïto end-usage;

Å optimizes energy flowsò.

The development, realization 
and roll-out of Renewable 
Energy Valleys across Europe



Å REVT1 stimulates the increase and
integration of RES (wind and solar)
and diversifies energy supplies by
stimulating the production of
hydrogen and green gas.

Å REVT2 focuses on the
development and integration of
conversion, storage, and grid-
related technologies.

Å REVT3 focuses on the
implementation of smart renewable
energy solutions by consumers,
that often operate as prosumers,
across various sectors.

Å REVT4 is involved with the
monitoring, optimization, and
control of the energy system in the
Flagship Valley.

Å REVT5 is an interlinking track that
focuses on stakeholder
engagement, business models,
governance structures and
legal/policy dimensions.

Renewable Energy Valley Tracks
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1. Boekelermeer business park

2. Overdieôsdense residential zone 

3. Heilooôslighter residential district 

4. Heilooôsindustrial sector

5. Zuidschermerôsrural region 

REFORMERS Flagship 
Valley
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Å Solar PV

Å Wind turbines

Å Bio-Energy Plant

Å Biomethane production

Existing Renewable 
Energy Sources J

Potential application for the 

storage and distribution of 

renewable energy carriers

Existing natural gas 
assets J

Breeding ground for Energy-

Innovations with a focus on 

green molecules

Energy Innovation Park 
Alkmaar J

Hindering the energy 

transition, regional 

development and economic 

prosperity

Grid Congestion L

Towards Europeôs first Renewable Energy Valley in Alkmaar and Heiloo

The Flaship Valley is a medium-sized region including 300 business facilities and 3000 households connected to 
a communal energy grid that serves as REFORMERSô testbed for energy-innovations.
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1

EI1.1 ïHYNOCA

EI1.2 ïBCCU

EI2.1 ïH2 infrastructure

2.2 ïHybrid electrolyser

EI2.4 ïFlow battery

EI2.5 ïBattery InVesta

EI2.7 ïThermo chemical

2

4

5

6
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EI2.5 ïVLES battery

EI3.2 ïP2P energy 

exchange

EI3.3 ïBattery integrated 

EV charger

EI3.4 ïBEV integration

EI1.4 ïUnlocking RES 

assets (bioenergy plant)

EI2.8 ïHeat buffer

EI3.1 ïDistrict heating 

connection

EI2.3 ïCollective 

battery

EI2.3 ïIndividual 

batteries

EI2.9 ïIndividual 

heat buffer

Flagship Valley Energy-Innovation demonstrations

3

EI2.1 ïH2 infrastructure

EI3.4 ïFCEV integration



REFORMERS Flagship Valley final picture
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REFORMERS Flagship Valley
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Group contract and collective charging hub
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1. Digestor Engie

2. Energy infrastructure

3. Photobioreactor

4. Municipality battery

5. Flow battery

1
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6. HYNOCA

7. Hybrid electrolyser

8. FCEV integration

9. BEV integration

10. Collective charging hub

11. Harbor battery

12. P2P energy exchange

13. Bio energy plant HVC

14. Heat grid connection Overdie

15. Geothermal wells

16. Atmospheric heat buffer

17. Stationary battery Ciropack

18. Individual batteries

19. Individual heat solutions

719

Legend

Energy 

asset

Company

Heat

Biomethane

Electricity

Hydrogen

Electricity grid

11 12
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Western Macedonia (WM), Greece1.

Greater Poland Energy Valley2.

Tolosaldea, Spain3.

Murau district, Austria4.

Delft Region, Netherlands5.

Region of DDS, Belgium6.

Satellite Valleys, Digital Twins and Toolboxes

By demonstrating the feasibility and benefits of such an integrated approach in the Flagship Valley, the project sets a blueprint
for the development of REVs everywhere, paving the way for a future where renewable energy is not just accessible but integral 
to Europe's energy landscape.

The toolbox aim to provide a set 

of feasible scenarios that meet the 

energy needs of all users, thus 

increasing effective decision 

making, acceptance and 

appropriation

REV 

Toolbox

REFORMERS will combine and 

integrate mature and innovative 

technologies for the generation, 

storage, and distribution of 

renewable energy, with the 

support of novel algorithms and a 

digital twin



reformers-energyvalleys.eu

j.sanderink@newenergycoalition.org

LinkedIn Website

Thanks for your attention!

mailto:j.sanderink@newenergycoalition.org


Annex
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REFORMERS

The Horizon Europe program, project timelines, fundings & consortium
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Start date:

November 1, 2023

End date:

October 31, 2028

Duration

Total: 

23.207.069,00

Eu Contribution: 

19.649.635,13

Fundings

HORIZON EUROPE 

PROGRAMME 

HORIZON-CL5-2023-D3-01-01

Horizon Europe program

Partners:

27 consortium members

Countries:

Belgium, Netherlands, Austria, 
Greece, Spain, Poland, Sweden, 
Italy, Germany and Switzerland

Consortium

https://cordis.europa.eu/project/id/101136211
https://cordis.europa.eu/project/id/101136211


Project Coordinator

Flagship Valley 
coordinator
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Consortium
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Year-by-year deployment of 

Energy-Innovations and interactions 

in the FV 

The development 
of the Flagship 
Valley



REFORMERS Flagship Valley current situation
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REFORMERS Flagship Valley by end of 2025
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REFORMERS Flagship Valley by the end of 2026
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REFORMERS Flagship Valley by the end of 2027
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REFORMERS Flagship Valley end picture
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Optimizing Energy Consumption 
with TES

Juan Carlos del Castillo García, CAR

Thursday 4th March 2025, 5th General Assembly 



PHASE I PHASE II PHASE III
FractLES/SorTESdevelopment for 

intraday/up to 4 weeks use
Validation/Demonstration 

campaigns to reach a TRL6/TRL7

Applications to H&C and DHW at 
different levels and with the most 

suitable module combination

Replication campaign to study 
further impact of the solutions in 

up to 5 replication sites

Dedicated studies of the impact at 
DHN and electric grid level



Validation Site Pilot 1 Pilot 2 Pilot 3

Location Boecillo, Spain Valladolid, Spain Valladolid, Spain Goteborg, Sweden

Type of building
Industrial & Offices

Residential. Single 

family

Residential. 

Apartments 

Residential. 

Apartments

Heat Pump
Heating Power   (kW) 101,5 7,65 240 18

Cooling Power (kW) 77 7,91 - -

PV installation (kW) 45 4,2 40 18

DHN
- - -

Supply - 122   

Return - 60

FractLES Heating Capacity (kWh)

1 x 14 (Centralized) 

1 x 9 (Distributed)
-

6 x 14 (Centralized) 

2 x 9 (Distributed) 
5 x 9 (Distributed)

FractLES DHW Capacity (kWh) - 1 x 9 (Centralized) 2 x 9 (Centralized) 4 x 14 (Centralized)

FractLES Cooling Capacity (kWh) 1 x 9 + 1 x 14 - - -

SorTES Capacity (kWh) 20 100 - -

Key Features of the demo sites
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PCM

8:00 ï9:00 h

Photovoltaic production
Heating Demand

6:00 h

Energy consumed by 

the heat pump to the 

electrical grid

current 

scenario

expected scenario

It is expected:

ÅTo store the excess photovoltaic energy

ÅEliminate/Reduce HP`s electricity consumption

in the mornings by replacing it with the energy

stored in the PCM



SorTES & FractLES
Control Strategies

SorTES

Charge during off-
peak tariff (cost
minimization )

Reduce electricity
consumption from

the grid

(min 2h discharge)

FractLES

Charge with PV 
surplus 

(if ὖ >ὖ ) 

Reduce electricity
consumption from

the grid

Charging Phase

Discharging Phase



SorTES & FractLES
Specific Control Strategies

FractLESSorTES

TES Capacity & Application Analysis

Å Works under any Temperature conditions Å PCM must be adapted to the Temperature conditions

Determine thermal power threshold : 

Å Heat Pump (Centralized TES)
Å AHU or radiant /refreshing floor (Distributed TES)

Goal : Minimize grid electricity consumption & maximize Heat Pump efficiency



Example of CARTIF III Building: 
Charge and Discharge Centralized/Distributed FractLESand SorTES



Expected outcomes & relevant impacts

Compactness Reliability

Cost competitiveness 
& installation 

flexibility

High energy densities up to 
65kWh/m3 and 120kWh/m3

for FractLES and sorTES

CAPEX of ƕƘƔȥɤÒ6Ïand 
ƖƔƔȥɤÒ6Ïfor FractLES and 

SorTES

Modular TES

Different scales Easily coupable 
to HPLow temperature 

distributions H&C

Peak shifting of RES, 
potential heat exchange with 

DHN and other buildings

Replication by 2030
In at least 1,000 building across Europe

Trigger an investment of at least ƖƔƔ,ȥ



Thank you!
Juan Carlos del Castillo García, CAR

juagar@cartif.es

Learn more at

thumbsupstorage.eu

@ThumbsUpTES
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www.heatpumpingtechnologies.org

IEA HPT ANNEX 61

Heat Pumps in Positive Energy Districts

Energy Valleys, Heat pumps and TES ςa Thumbs up Knowledge Exchange Forum

March 20, 2025, Zoom

Carsten Wemhoener, Operating Agent IEA HPT Annex 61
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Overview IEA HPT Annex 61

Å6 countries, 13 Institutions, 14 monitoring plants 

ÅScope: Districts of 5-25 buildings, new built/retrofit, focus on residential/office
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Task 2 ςGeneric systems
Heat pump integration
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Task 3/4 - Simulation and monitoring
Modelling/Simulation and Monitoring
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Archetype PED

ÅBuilding type characteristic for Archetype PED
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Archetype PED

ÅArchetype PED and characteristic load curve generation
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Archetype PED

ÅArchetype PED as combination of different building type and technology
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Archetype PED

ÅEvaluation Archetype PED by characteristic load curves

w/o battery w battery
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Archetype PED

ÅMeasures winter energy and power gap (load mismatch production/consumption)

Reference: PED 4 in BAU quality, 

with DE for SH and DHW and w/o PV 

Best DE: BEST, large PV and Battery

Best w/o PV: BEST with GW heat pump

Reference https://doi.org/10.1016/j.seja.2024.100081
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Conclusions

ÅPED on the building footprint only possible for new or deep renovated SFH and sMFH

Åt95 ŎƻƴŎŜǇǘǎ ƳŀƪŜ ǎŜƴǎŜ ŦƻǊ ŘŜŜǇŜǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ άǘƻǿŀǊŘǎ t95 ƳŜŀǎǳǊŜǎέ

ÅAlso for PEDs the load mismatch between summer production and winter consumption 
(winter gap) is a topic

ÅMinimisingenergy demand is crucial for sustainable and resilient energy system

ÅLoad management and storage as additional measure when efficiency has been explored

ÅIntegrated planning of building and system technology is a prerequisite

ÅKnowledge of load curves and renewable potential can support early design stage
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Sunstore

National Swiss project 

ÅRetrofit solution for heating buffer storage to increase 
storage capacity with macro-encapsulated PCM (PC at 45 °C) 

Objectives

ÅIncrease PV self-consumption in combination with heat pump

ÅIncrease seasonal performance factor of the heat pump 

ÅMonitoring of 3 heating periods (HP) to gather experience with PCM

Å1st HP with water storage (reference), 

Å2nd and 3rd HP with PCM storage 
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Sunstore

Overview Monitoring plant

ÅSite at an altitude of 1278 m in Swiss mountains

ÅPV capacity: 17 kWp, orientation west ςeast

ÅHeat demand 100 kWh/m2/yr

ÅElectricity consumption 4000 kWh/a

ÅEstimated DHW of 180 l/d, 16 ς55 °C

ÅHeat pump capacity of 5.7 to 14 kWth

ÅHeating buffer storage of max. 14 kWh (@ 60 °C)
(calculated capacity with PCM 39.1 kWh (@ 52 °C)


