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The call HORIZON-CL5-2024-D3-01-16

KEYWORDS OF THE CALL

% Increased availability of PSH
Reduced OPEX and CAPEX
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Improved efficiency of PSP operation
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% Competitiveness of European hydropower industry
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Sustainability of the innovative technologies (circular economy, social and environmental aspects)

Innovative PSP equipment and tools Innovative storage management systems

DOMAIN OF APPLICATION

Unconventional schemes; low head; harsh operating fluids (salt water); abandoned coal mines
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Consortium

21 organizations:

s 7 from Spain

¢ 4 from France

¢ 3 from Portugal

s 1 from Germany

% 1 from the Netherlands
1 from Belgium
Associated countries:

« 3 from Switzerland

« 1 from Norway

STOR-HY

Universities and RDI centers (8)
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Targeted outcomes for STOR-HY

Start point: To understand the tecno-economic, regulatory, environmental and social
requirements for new PSP equipment and tools (WP2)

Outcomes of STOR-HY will target

1. CAPEX and OPEX reduction of existing PSP

2. Increasing operational capacities of PSP: Adaptation to harsh conditions to increase the
geographical availability

i 3. Improve digital operational tools for greater efficiency

. 4. Boost durability and recyclability of components

i 5. Replicability and scalability of the developed technologies
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Technical results of STOR-HY

Innovative pumped storage equipment and tools + storage management systems

TP1: Innovative hydropower
technologies adapted to
unconventional storage

schemes and harsh fluids

KTA 1. Advanced monitoring
solutions for wear & tear and
maintenance

Expected results
of STOR-HY

KTA 2: Improved PSP equipment
for saltwater environments

TP2: Operational and
strategical management
optimization

KTA 3: Modernization and
improvement of existing PSP

KTA 4: Leveraging hybridization

STOR-HY

KTA 5: Operational and decision
tools for control and maintenance




Technical results of STOR-HY

B) DEVELOPMENTAND IMPLEMENTATION

KTA 1. Advanced Monitoring Solutions for Wear&Tear and Maintenance
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INNOVATIVEHYDROPOWER TECHNOLOGIES ADAPTEDTO
UNCONVENTIONAL STORAGE SCHEMES AND HARSHCONDITIONS @ POWERSTATION OPERATIONAND STRATEGICAL MANEGEMENT OPTIMISATION

KTA 3. Modemnization and Improvement of existing PSP TRL6 » 8

KTA 4. Leveraging Hybridisation for unconventional storage schemes TRLE » 8

= R11. Development of BESS sizing for hybrid PSH
-' = R12. Optimized management tool for unconventional hybrid storage schemes
= R13. Advanced controller for fast deployment services accounting for asset degradation

KTA 5. Operational Tools for Control and Maintenance (Real-Time Outputs and

Simulations) TRL6-—» 8
* R7. Optimized Coatings for corrosion and antifouling

A » RE. Best toals for bio fouling removal E
\®, e

= R9. Controlof the MIV for power regulation and transient

= R1. Edge computingsensor for real-time monitaring = R10. Optimisation algorithmfor innovative pumping scheme

= R2. Novel digital tools for plant digitalization

R3. Cavitation and harsh operating condition sensors
R4. Virtual sensors for runner stress

RS. Cost effective turbidity senser

R6. New predictive maintenance algorithm

KTA 2. Improved PSP Equipment for Salt Water environment TRL5—» 7

= R14. 1D Plant model for PSP operating with dense fluidsin coal mine environments
= R15. Optimized controller of PSP for wear and tear reduction
= R16. Cyber-physical platform for Advanced Decision Support (CADS)
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DEMONSTRATORS
VALIDATION OF RESULTS

C) ENGAGEMENTAND EXPLOITATION

&% ENVIRONMENTAL, 50010
h ECONOMIC IMPACT, CIRCULAR
ECONOMY & SOCIAL IMPLICATIONS

R17. Social License to Operate
R18. Life Cycle Assessment
R19. Life Cycle Costinganalysis
R20. Training activities

Full L CA and Cost modelling studies to
provide the pumpedhydro sectorwith

ecosustainable solutions

= R21. Market-oriented exploitation plans
» R22.IPR strategies

= R23.Scientific knowledge

» RZ4. Dissemi

SCALABILITY, REPLICABILITY AND
MARKET UPTAKE STRATEGIES

laitation actions

rovide Europe witha leaderst]

positionin the hydropower sector,

espedally for pumpedhydro storage
+

Increase gepgraphical abilityof

tarage potential or PSP,

16 main results in 2 technological pillars and 5 key technological areas

8 main results for engagement and exploitation
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STOR- HY strategy

Tecno-economic, regulatory, environmental and social NEWV -
requirements for new PSPs

I Cyber-physical platform for Advanced @ : & ¥ sener

; Decision Support (CADS) Improved

equipment for |
harsh operating
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STOR-HY strategy

Demonstrators

Health aware
operation and
control

Monitoring
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with CADS

CADS will aim to support decisions of the storage management and health-
aware operations in PSPs.
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STOR-HY demonstrators

Developments will be implemented at a TRL 7/8 level with replicability of results

TEQ AND SOCIAL EQUIPMENT AND TOOLS
8) DEVELOPMENTAND IMPLEMENTATION
INNOVATIVE HYDROPOWER TECHNOLOGIES ADAPTED TO. =
TORAGE SCHEME ONDITIONS

lm 3. Mademization and Improvement of existing PSP TRLG » 8
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D3-LaRance

Only saltwater stationin

EU with storage ability:
In STOR-HY:

Adaptation of future

R3, R9, R16

Unconventiona low

e 6 demonstrator sites
DS5-Vilarinho PSP equipment for g
Hu:‘!lsugcpunp Q::i":)‘;‘::::“s schemeincludingvar. P S H .
without regulation speed replicable to .
InSTOR-HY: First low otherlocations
CAPEXretrofitting

withtheMNV in a
MSP,increasing
flexibility.

* 3 in France (EDF)

15 D2-Cheylas

PSP in an alpineregion with
D4-Alqueva sedimentsandcyding

Hybrid

s 2 in Portugal (EDP)
s 1in Spain (HUNOSA)

InSTOR-HY: Fast mode
PSPABESSHPV change reducing W&T.
In STOR-HY: Adaptation
Optimal
Management ofthe

to market
first triple hybrid
PSPinEU

D6-Pozu Figared

Otd coalmine
InSTOR-HY: First
demonstrationof PSP
operation with dense
fluidsin a coal mine

1, R2, R3, R4, R5,
R6, R15, R16

TORHY

INNOVATIVE STORAGE TECKNOLOGY
AND OPERATIONS IN HYDROFOWER

R1, R3, R4, R6, R11,
R12, R13, R16

10



STOR-HY demonstrators

schemes and/or
harsh operating
fluids #4 Algueva

Optimal management of
triple hybrid PSP

[ e = =
) #LYSMC #2 Chevlas #3 La Rance
| Optimal tandem pumping Fa_st mode change with d'—f
R with var speed sed|ments,. reducing W&T, A aptation of PSP
I adaptation to market equipment for salt water
|

Unconventional |

storage .

|

#5 Vilarinho
Low CAPEX retrofitting, MIV

#6 Pozu Figaredo
PSP operation with dense
fluids in a coal mine
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Wrapping up
s STOR-HY is a new Horizon project about innovative storage technologies and operation in
Hydropower (2024-2028)

% The consortium includes 21 organizations from 8 countries: universities and RDI,
manufacturers, utilities, industrial developers and communication and exploitation experts

% Main targeted outcomes are:

* Reduction of CAPEX and OPEX of exiting PSPs

« Boost durability and recyclability of components

« Improvement of digital tools for better operations and greater efficiency
» Increasing operational capacities of PSPs

% Developments will be tested in the demonstrators in harsh conditions and
unconventional/innovative schemes (TRL 7/8)
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THANK YOU!

TOR-HY

Innovative Storage Technology
and Operations in Hydropower
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