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INTRODUCTION

Unbalance between production and needs

In order to meet supply demand (in terms of power

generation), generation must continuously adapt to 16000 Energy not Served
demand on the grid. 14000
12000
Due to the volatility of renewable sources, this is a S 00
challenge to keep the frequency constant. R
- Exchange Congestion & Flexibility g 6000
T o 4000
: 2000
: 0
B Nuclear [ Biomass/Waste ~ Run-of-river [l Others/Decentralised
A " . " " " o " Bwind EPv BGas 0l M import [ Pumping/Turbine
“‘n',‘.’i"te" Spring ?ﬂ:\"r"r:;'r" Autumn Winter .Energy Not Served =—Demand
Note that this example is only illustrative. Furthermore:
4 —The operational reserve was subtracted from the gas units
5 —The market response (decrease in demand by consumers in response to market prices)
% is not considered in this example
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https://www.iea.org/publications/insights/insightpublications/Getting_Wind_and_Sun.pdf



INTRODUCTION
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Pleine charge quelques heures pour essais
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Power lines (roads) cannot transport
power (cars) (overload/files)

|s temporary phenomenon (weather
conditions/working hours)

Power regulation and control in function of

overvoltage
— Problem: Must be done in real time
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ENERGY PRODUCTION

Impact of renewables

Load factor: percentage of total number of hours per year when production
assets are in operation in Belgium (equivalent full load hours capacity)
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More than 35% of production is RES and hardly
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Installed capacity in Belgium
by production technology 2019* (24,340 MW)

3,3% 5:4% 2%

WFossil Fuel Fired Nuclear Hydro Wind ©'Solar mBiomass, biogas mPumped Hydro ' Waste

Total net electricity production in Belgium
by production technology 2019* (89,85 TWh)
0,5%

m Thermal, incl. biomass
m Pumped hydro
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RENEWABLE ENERGY

Reality about renewable energy productioff
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If, with renewable sources, we "only" have
20% energy supply that has to be supplied
55% of the time by wind or 75% of the time

% of the annual production
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"Dunkelflaute' is an originally German term

% of the time

100%

for the coincidence of 'Dunkelheit’ i
(darkness) and 'Windflaute' (windlessness).  §..
What can we do to be able to use electricity g
even during days of "darkness"? " o
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RENEWABLE ENERGY

Reality about renewable energy production

®Summe mWind mSolar
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Simultaneity effect of solar and
wind production taken at
different time bases.
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The more averaging takes place,

the Iower the necessary peak 0 2SStunden—’}SE'.loldes Jahreg5 100 0 2SStun{:Ien—‘}?éodeesJahres75 100
power will be and the more
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even" the yield seems to be. *0
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Depending on the time window E m e m
considered and the averaging, completely ¢ g
different results are obtained - N
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STORAGE

How to deal Wlth storage

Verschil opbrengst en verbruik . Keake cpsiagrapaciet op aatess
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Tijd van het jaar (10 minuten basis)

Use of storage on day base Use of battery on 10’ base

On yearly'Gase

Averaging PV data
T

Energy storage highly relevant challenge .
» Future technology solutions ‘
> Power (ST) versus energy (LT) storage !
» Technological limitation of storage medium “f
> Utilization k

Power [A]
B & @ Er
g 8 8
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Power axis

STORAGE

Difference between energy and power storage

» Combining energy and power requirements in both load and yield profiles
» Prepare "merit order" for storage (Ragone plot)
» How long and how fast should | store how much energy for?

Very Large Scale
(1000 MW) © Mechanical Energy Storage

4 ® Electromagnetic Energy Storage

Chemical Battery Storage

Natic! Fuel Cell Energy Storage

Fl
NaS ow Battery Storage

@ Thermal Energy Storage

Pb-Acid

Scale of Storage
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Yearly consumption 2018
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STORAGE

© 1000

Potential as a function of load profiles -
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Yearly consumption 2019

> Analysis of instantaneous consumption profile

» Analysis of the instantaneous yield of RES -

> Consumption pattern analysis |
> Load duration analysis - I
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S T E P S North-West Europe

STEPS: STORAGE OF ENERGY & POWER SYSTEMS IN NWE -

In the last decades a massive growth of distributed power production from renewable energy sources

Stakeholders want to maintain grid stability and optimize their business models
Many SMEs in the NWE area have developed these solutions, but hard to validate their products.

Transnational action is needed to benefit from their innovations, since otherwise, traditional battery

products from overseas corporates will outpace them.

Limited access to test beds: Emerging energy storage products often take years to reach pre- A
commercial TRL. Having access to testing sites is crucial for any SME’s pathway to commercialisation
and market-access and, ultimately, to drive innovation and job creation in NWE.

Fragmented regulation: Each country has its own energy market regulations
which influence a products’ technical specifications and the profitability of the business

model.

There are three key pillars for creating a transnational environment in which innovative,
sustainable and safe energy storage products can be developed more efficiently with
maximised commercial usability and international competitiveness:
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STEPS s St

Curcpuan Regnal Deveiopmant Fund

Goal
Regional energy regulation and legislation will be explored
to help SMEs tailor their solutions to foreign market conditions.
Engagement with actual end-users will take place in form of regional
"user-boards” where individual needs for medium capacity storage are
analysed and ideal testbeds identified.
Connecting SMEs with suitable end-users from all across NWE to
demonstrate storage solutions at client testing sites, help reshape their
business cases and adapt their technology on a cross-regional level.
To accelerate innovation in medium-scale energy storage, STEPS is planning to bring
to a pre-commercial level.
STEPS will drive down the time energy storage SMEs typically spend on technology
demonstration before reaching market maturity from an average of :
while maintaining maximum commercial usability.
—
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STEPS

Business support program

Voucher 1

Product enhancement & tailoring

1) Generation of Challenges 4) Tailoring solution towards

challenge

* Challenges based on te

wrowlder’s ne s fOr en F
provider’s needs for er * Adapting storage product to testbed

ational

each have

Input from WPS

2) Open application round 3) Selection of storage

* Public presentation of Challenges solution provnders
* Storage providers are invite to-Face meeting: S

ction decision of provider
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Voucher 2

Testing & Demonstration

5) Preparing for implementation

* Techmical planning to implement tallored
product rd location

» Setting up logistics & supervision

6) Product testing
* Physical demonstration of storage
product at tes

e Academic supervision
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your product energy storage technology sustainable energy
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