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JRC Ocean and Water

Holistic and integrated support: freshwater - coast - sea
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Some activities

SustHydro exploratory activity: assessing the EU potential of
sustainable hydropower (and hidden hydro) and novel
technologies for sustainable hydropower development,
Including digitalisation

Water&energy storage and PSH: first paper on PSH
published

CETO: Clean Energy Technology Observatory (annual
report, just released)




Sustainable hydropower opportunities in the EU.
Focus: large-scale assessments without new barriers (e.g.,
welirs, dams,..)

Refurbishment/modernisation (+10% of electricity generation)

historical and non-obsolete NPB (non-powered barriers, water
mills, + 9 TWhly)

hydrokinetic turbines (< 1 TWhly)
hidden hydropower in WDNs and WWTPs (3 TWhly)




Energy storage

- GWh of energy stored,
electricity that could be
generated in one emptying
cycle

- Different sources with
different data

- Definition: theoretical and
technical

- (Cascade effect or stand-
alone operation

Contents lists available at ScienceDirec
Journal of Energy Storage

ELSEVIE journal homepage: ww.

Research papers

Considerations on the existing capacity and future potential for energy
storage in the European Union's hydropower reservoirs and
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Energy storage
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Hydropower Theoretical
type energy storage
(TWh)
PSH
RHP

PSH = pumped storage hydropower
RHP= reservoir hydropower

Technical

energy storage
(TWh)

Reported
energy storage
(TWh)

1.3 (IHA)

70.8 (ENTSO-E)
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Energy storage: PSH potential in the EU




CETO report

ISSN 1831-9424

CLEAN ENERGY
TECHNOLOGY
OBSERVATORY

Hydropower and Pumped-Storage ‘
Hydropower in the European Union
STATUS REPORT ON TECHNOLOGY

DEVELOPMENT, TRENDS, VALUE CHAINS &
MARKETS

Centre EUR 40067

The technology state-of-the-art and future developments and trends
section builds on the:

. technology readiness level

. Installed capacity and electricity production

. Technology costs

« Public and private R&I funding

. Patenting trends

. Scientific publication trends

« Impact of EU R&l

The value chain analysis maps the situation of the technology with regard
to the:

e Turnover

o Gross Value Added

. Environmental and socio-economic sustainability

« EU companies

« Employment

. Energy intensity and labour productivity

« EU production

The EU position and global competitiveness analyses the EU position in
the global market according to the:

« Global and EU market leaders

. Trade, imports and exports

. Resources efficiency and dependence
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United States
Japan
France
China
Canada
Morway
Germany
nited Kingdom
Austria
India

Finland

Italy

Kenya
Metherlands
Spain
Switzerland
Belgiurm
Chile
Singapore
Taiwan
Turkey
Saudi Arabia

lnnovations

Number of innovating companies (2017-22)

VC companies

m Corporate companies

High-value Inventions - Top 10 companies (2019-2021)

o

Voith Patent Gmbh (DE)
Ge Renewable Technologies (FR)
Ntn Corporation (JP)
Yiwu Chuchen New Energy Technology Co...
Kabushiki Kaisha Toshiba (JP)
Aktiebolaget Skf (SE)
Dive Turbinen Gmbh Co Kg (DE)
Ganzhou Gold Wote Power Equipment Co.,...
Vuo Power Oy (Fl)
Flex Marine Power Ltd (UK}

High-value Inventions - Top 10

Voith Patent Gmbh (DE)

Ge Rerewable Technologies (FR)
Aktiebolaget Skf (SE)

Dive Turbinen Gmbh Co Kg (DE)
Vuo Power Qy (FI)

Elt Fluid Sr (IT)

Eni Spa (IT)

Rutten New Energy System Sa (BE)
Hydroplus (FR)

Safran Aircraft Engines (FR)

2 4 6 8

EU companies (2019-2021)
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Scientific Publications
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Trade: Export & Import of hydro equipment

EU share in Global Export Extra-EU share in Global Export EU MS Imports (2021-2023)
(2021-2023) (2021-2023)
m RoW exports = EU m RoW export to extra EU countries m From RoW = Intra-EU

m Extra-EU export by the EU

26%

IRC based on Comtracde and COMEXT data
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Some environmental indicators
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equivalent (kgeq.Sb)
Source: ETIP Hydropower

But not forget other impacts: e.g., fragmentation, impoundment, fish migration,
sediment trapping, hydro-morphological alterations
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Horizon projects

Horizon Hydropower 2015-2024

Millions

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Recent Horizon calls

Development of hydropower equipment for improving techno-economic
efficiency and equipment resilience in refurbishment situations

- Demonstration of innovative pumped storage equipment and tools in
combination with innovative storage management systems
- Development of novel long-term electricity storage technologies

Demonstration of sustainable hydropower refurbishment
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Funded Horizon projects

RevHydro: Revolutionary refurbishment for an efficient and eco-friendly
hydropower

SHERPA: new Solutions for Hydropower plants to Enhance operational Range,
Performance and improve environmental impAct

STOR-HY: Innovative storage technology and operations in hydropower
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