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¢ Introduction. Background (3RESTORE

* mainly reliant on fossil fuels ~ ;
Heating and cooling Y ~ 50% final energy

sector  where DHC plays a key role demand in EU

Reduction of GHG emissions by 80-95% by
2050.
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** Introduction. RESTORE response

RESTORE

RESTORE identified key challenges and gives response to them

Identified Challenges

To develop Energy Storage solutions for
daily and seasonal storage

To develop solutions that provides
smart, efficient and effective
integration of different RES

To develop solutions that can be
adapted to the specific conditions of
the different geographical regions of EU

RESTORE response

Competitive Thermo-Chemical Storage
(TCS)

Flexible Heat Pump and Organic
Rankine Cycles (ORC)

Technology which can be adapted to
different RES and WHR. To demonstrate
replicability (“virtual use-cases”)
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o At (YRESTORE
% ObjeCtIVES RESTORE global objective C

to develop a solution

' Based on To integrate To allow

DHC networks reach
energy storage ~ 100% RES in a
+ competitive and
wide variety of RES sustainable way

Combining two| TCES daily and seasonal

innovative +
technologies | ORC/HP

Specific Objectives

SO1 | To develop a very high energy density & cost effective TCES (daily and seasonal storage)

To develop a flexible solution based on HP and ORC which allows a high integration of RES and WH

502 in DHC

SO3 | To validate the RESTORE overall concept via lab-scale and prototypes-based testing

To demonstrate the potential of the RESTORE overall concept and its wide replicability via virtual

S04 representations of Use-Cases spread over the EU

SO5 | Maximize environmental sustainability and social acceptance using RESTORE innovative technology

Show the potential of RESTORE technology as a competitive, cost-effective and highly economic

SO6 ) )
sustainable solution
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0:0 Conce pt RESTORE

High temp. RES .
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High temp. WHR
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0:0 Conce pt ORESTORE
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<+ Concept (@SresToRE

High temp. RES High temp. RES
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¢ Concept. Validation (3RESTORE

Main components validated to TRL4

TCES path rORC path

N
2kWhthlab ) ®® o 10KkWel rORC (¥ 7) PoLITECNICO TCES
scale TCES basque ® manufacturing W4y MILANO 1863 tace 1.2 3]
manufacturing ¢ 1 and operability 7 stage 1-z-
stage
(stage 1 andtest () g test (4 )
¥

1 50kWhth )

prototype TCES & \
manufacturing l
\stage 2 and test @ ) ) POLITECNICO 10 kWel rORa

o ld MILANO 1863

| ®e, Performance test

( 3hours solid ) basque ® validation in steady
storage system stage 2 @ state condltlons)

RESTORE

manufacturing prototype
\stage 3 andtest (V) y
l ) & RESTORE full prototype
(\/ RESTORE prototype @0 POLITECNICO
experimental campaign basque : MILANO 1863

- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101036766

RESTORE 9



%+ Concept. Replicability ((3RESTORE

“Virtual use-cases”: virtual implementation of the project’s concept for specific real
facilities over Europe, including:

* Concept adaptation to different facilities spread over the EU
* Optimization of the solution (energy efficiency and cost-effectiveness)
* Consideration of the requirements of the final users

e Publicly available in an open web-based simulation platform

Use-cases considered

o o I
> Brenderslev (Denmark g%f > Brescia (Italy) @
P
> Rohrdorf (Austria) kl > Holzkirchen (Germany & T

> Mondi (Slovakia) O > POLIMI (ltaly) l @
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% Project implementation. WPs interaction ((3ResTORE

~

/ WP1: RESTORE Requirements Definition and
Specifications

WP3: RESTORE Thermodynamic Cycle
Development for smart integration of
a wide variety of renewable sources
and technologies in DHC

WP2: RESTORE High Energy-density
Thermo-chemical Storage for daily
and seasonal Energy Storage in DHC

WP4: Testing & validation in laboratory of the WP5: RESTORE EU-wide replication in virtual
RESTORE system representations of real use-cases

WP6: RESTORE Exploitation and Business Model Development
WP7: RESTORE Communication and Dissemination

WP8: RESTORE Project Coordination and Management
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** Consortium as a whole

RESTORE

. ?3?/.\52:, SimTech, Andritz CEN | Coordinator
BELGIUM TUW | TCES experts
. Prospex Ins. POL | HP/ORC research
Q DENMARK TUR | Bigger HP/ORC
Aalborg CSP EB Smaller HP/ORC
‘ g:;NMQETsY Q SIM | Virtual use-cases & platform
TALY . é AAL DHC & seasonal storage
% POLIMI, Turboden . ) SIG | D&C o
ROMANIA = : S2i (LTP) -> Exploitation
Q UBB ’ = AND | Paper industry
SPAIN UuBB | LCA
CENER, Enerbasque PI SA & Stkh engagement
(’> TECHNISCHE o <‘\
O cener  PHEET @) roumarce By enerbose
| s g Esteinveis moRmL @) I - s )
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