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Renewable energies
contribute to reduce
the Green House Gas
Emissions (GHG) and
to achieve the environmental goals internationally agreed.
However, their variability provokes operational concerns,
which demand a proper grid management .
Energy Storage Systems can help solving
the grid challenges
and support high
shares of renewable
generation in the
energy mix
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Background
Climate change is one of the
most pressing challenges
facing mankind in the 21st
century. A complete transformation of all sectors of
the economy is required to
mitigate climate change and
limit global warming to the
internationally agreed target
of 2ºC by 2050. Europe has
the potential and the responsibility to lead the transition to a low carbon economy.
The burning of fossil fuels to
supply electricity is one of
the greatest sources of
greenhouse gas emissions.
Increasing the share of clean,
renewable sources in the
energy mix is a clear European priority. However, two

of the major sources of renewable energy – wind and
solar – are intermittent by
nature and integration in
very large quantities requires
some means of energy storage to prevent energy curtailments and guarantee system
stability.
Energy Storage Systems
(ESS), in particular batteries,
are flexible technologies able

to address the needs of nondispatchable renewable
energies by matching the
energy consumption and
power generation profiles.
Batteries store surplus
energy when wind and sun
produce more energy than
needed, and release it when
consumption is higher than
generation because wind and
sun are not available.
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Objectives
ZAESS project aims to
demonstrate an energy storage technology for increasing
the share of intermittent renewable
energies in the European energy mix and
reducing CO2 emissions
thereby.

Energy Storage
Systems: Zn-Air
batteries

This general target is
reached through these
specific objectives:
• To build a demo scale
energy storage pilot
plant based on novel

rechargeable zinc-air
battery technology to
assess its scalability
towards grid-scale facilities.
• To gather technical,
economic and environmental performance
indicators to evaluate
the overall performance
of the technology.

• To propose a legal
and regulatory
framework for the
deployment of large
scale energy storage
facilities in order to
overcome those barriers for future renewable
energy market penetration.

• To assess the environmental impact
associated to the construction and operation
of this type of energy

• To disseminate the
benefits of renewable
energy storage for the
reduction of CO2 emissions.

Demo scale
Energy Storage
pilot plant based
on Zinc-Air flow
battery
technology

ZAESS Objectives and main tasks

ZAESS

storage facilities.
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Innovation
ZAESS Project develops
an innovative electrically
rechargeable zinc/air
flow battery for renewable energy integration
combining the advantages of metal-air
and flow batteries.

redox flow batteries.
This vastly increases the
rechargeability and cycle
life of the zinc electrode.

Additionally, problems
associated to flow batteries are also solved as
zinc-air technology does
Problems associated to
not need expensive
rechargeable metal/air
membranes to separate
batteries are overcome by the electrodes and only
making the electrolyte
one electrolyte is
flow through the electro- pumped through both
chemical reactor like in
electrodes.
Zn-Air flow battery operation
“A rechargeable

Methodology

Zn/Air flow
battery
combines the

ZAESS Project tasks are
distributed in two main
groups:
 Experimental activities

to develop the prototype,
testing the performance and
analysing the scalability, carried out by Técnicas Reunidas.

Theoretical analysis to
assess the environmental
impact, study the legal
framework and regulation,
validate the technology and
economics and disseminate
the results developed by
CENER.

Nevertheless, along the
project continuous exchange of information and
communications took place
as, generally, the outcomes
of some tasks are the inputs
for others.

5 MW / 20 MWh scaled zinc-air energy storage plant

advantages of
metal-air and
redox flow
batteries”
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Achievements
The main results of the
ZAESS Project are:
A modular zinc-air

battery pilot plant of
1 kW / 4 kWh
The performance

technology but

of this technology has
been characterised by
a testing set defined
according to international standards and
codes for diverse applications including
Renewable Energies
integration

not ready for

Scalability and cost

commercialisation

estimates for a MW
scale zinc-air battery

“Zinc-air flow
battery is a
promising

in the short-term”

Benefits and Impacts

Zn-Air flow battery pilot plant

ZAESS

have been addressed
A techno-

economic validation
based on the previous
results has been carried out, demonstrating that zinc-air battery is a promising
technology but it is
not ready for commercialisation in the
short-term. It needs
technical improvements to improve efficiency, increase durability and reduce costs
An analysis of the

regulatory frame-

work at national and
European level has
been developed and
the progress to pave
the way for ESS has
been determined. Additional challenges
have been identified
and recommendations
to overcome them
have been proposed
2 dedicated work-

shops with about 50
delegates each, networking activities
and participation in
international conferences has been
accomplished
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Environmental Impact

An analysis of diverse scenarios comparing different
technologies and grid applications demonstrates that
zinc-air batteries produce
less GHG emissions than

other Energy Storage Systems and the most environmentally friendly scenario is the one based on
renewable energies for
peak shaving application.
According to the
environmental
studies, the use of
these batteries to
integrate a higher
share of renewables could reduce
more than 1.5
Mton CO2 emis-

sions per year in Spain
compared to the current
scenario based on conventional fossil fuel technologies.

Systems
contribute to the
reduction of
GHG emissions ”
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The Life Cycle Assessment
(LCA) for zinc-air battery
shows that the electrolyte
is the major contributor to
the CO2 emissions, even
though it is not toxic, due
to the large volume required in comparison with
conventional batteries.

“Energy Storage
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CO2 emissions for diverse grid services in RES (renewable energy
sources) and conventional energy
mix scenarios

Comparison of CO2 emissions for
different Energy Storage Systems
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Coordinator:
Técnicas Reunidas (TR) is a leading company in the
engineering and construction of industrial plants and develops and markets technologies through its Proprietary
Technology Development Division (DDTP) for sectors
such as raw materials (metals and biomass), the environC/ Sierra Nevada 16
28830 San Fernando de Henares (Madrid)
- SPAIN

ment (waste and water), energy storage and chemical

Phone:
E-mail:

development engineering, technology licensing, technical

+34 911 585 149
info@zaess.eu

processes. The DDTP provides services in research and
assistance and the provision of proprietary equipment for
industrial plants built through its own technology.

Partner:

The National Renewable Energy Centre (CENER) is
a technology centre, specialised in applied research and in
the development and promotion of renewable energies. It
Av/ Ciudad de la Innovación 7
31621 Sarriguren (Navarra) - SPAIN
Phone:
Fax:
E-mail:

+34 948 252 800
+34 948 270 774
info@cener.com

has excellent qualifications and recognised national and
international prestige.
It currently provides services and performs research
work in 6 areas: Wind, Solar Thermal and Solar Photovoltaic, Biomass, Energy in Buildings and Renewable Energy Grid Integration.

Project LIFE13 ENV/ES/001159 ZAESS has been coordinated by Técnicas Reunidas and developed in collaboration with the
National Renewable Energy Centre (CENER) between June 2014 and September 2017. With a budget of 1,207,151€ the
European Union has contributed for the 50% of the cost.

www.zaess.eu

