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Ancillary services provision by a renewable energy
based virtual power plant (VPP).
The REstable project.

Simon CAMAL, Andrea MICHIORRI, Georges Kariniotakis
ICEM 2019, Copenhagen

icem

@7 Smart Grids Plus
¥ ERA-Net

Suppreted by
Fedorel Miniitiy
190 Eeaeamic AN
e gy
Puadagho paca o Lidnes ¢ & Leon
.

European 1

-;wu
Commission




BEsiable Consortium (FR, DE, PT)

o

%“s\“k
o /;jf "
= INESC
ARMINES NS « 7 Fraunhofer g dArtelys

¥ ENERCON D YA enGie  souwons

 ~ ENERGY FOR THE WORLD HESPUL i NEXT Green

f’-‘lst Franco-German Innovation Award 2016

ek Curopean Energy Project 2017

Y



SO0 context

) Partner country
) UCTE
<% Fault

1st reserve

Renewables usually do not
take part to this mechanism

'  Ceilingto renewable
penetration

e Missed revenue




REstable - Objectives
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To develop a renewables-based VPP able to provide
ancillary services (reserve) with a reliability
comparable to a thermal plant

— Taking advantage of reduced correlation in production

* because of distance
* because of generation technology (wind, PV)

To develop the necessary tools and
To test it on a real, pan-European demonstrator
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D€ REstable’s business chain

Virtual Power Plant — Control system
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orecasts: volume and prices
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Virtual Power Plant — Control system

Forecasts

Advanced dispatch and validation
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HESUDE Forecasts: Available volume
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Virtual Power Plant — Control system
Forecasts: volume and prices

Jajoyuneu4

331

nergy and services markets biddi Advanced dispatch and validation

N

Optimal bidding




9E<inple Energy and services markets

© . _bidding

Optimal bidding
of energy and reserve

Uncertainty (through scenarios)
Operator risk appetite

e | .............................................................................. i ............
CUaRi a = 90% Risk neutral Avergge gain
: | |
__________________________________ e
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RES Qby@ Virtual Power Plant — Control

q% |

_system (requirements)

German Requirements for FCR, aFRR and mFRR

20 % /5 MW

} 20% /5 mw

5 min 30s

1o /5 mw

— Set point
— Actual value

Fulfillment corridor

(De-)activation time
Reaction time
Power Gradient
Overfulfillment
Underfulfillment

partly inconsistent, incomplete
or contradictory requirements

II’Fl FCR gradient )

B aFRR tolerance
overfulfillment

B mFRR tolerance set

\_ point zero _,J
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~ Virtual Power Plant — Control
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£5A0E REstable’s business chain

Forecasts: volume and prices

Virtual Power Plant — Control system
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9¢sioble Advanced dispatch and

© - _validation (process)
Fee

1. Train the agent 2. Evaluate the performance

Evaluation Module

“ Runs a set of test episodes
(reproducible)

JE ®  Collects data

N °  Exports through the REST API in

JSON format

3. Store simulation results

== : REST API + Database '

“ Receives data in JSON format and
stores it in the PostgreSQL database

/N N ¥/£ °  Provides easy access through the
REST API, .i.e:
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FESODE Test 1 Wind DE/FR
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—=- lower control limit
real time schedule

i available active
power(AAP)

—— active power

Power [MW]

30

Average AAP; 23.201 MW
——

0 5 10 s 20 25 3 3 4 45 S0 55 e e 0 75 8 8
Time [min]
129 MW capacity, 3 wind farms in DE, 2 wind farmsin FR Actvaton

* Good availability, observed problems on activation quality

Provision
. oy . . vailabili
* Availability — The 6 MW reserve band is always available, 8 .ty
deviations due to overestimation on the available power in DE Do
e Activation quality — Long reaction time for downward regulation
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Power [MW]

—=- lower control limit

FESODE Test 2 Wind DE/FR - oo

available active
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75 MW capacity, 2 wind farms in DE, 2 wind farms in FR e —
Quality*

* Improved communication delay

Provision
. . . .. . Availability .
. Activation quality — remaining error on the available power . ot

m06.74% pos.

neg.
zero
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FES00E Test 3 Wind-PV FR
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—=- lower control limit
real time schedule
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power(AAP)
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Time [min]
32 MW capacity (3 Wind farms, 1 MW PV plant) Activation
Quality*
e Steady high wind conditions, optimized communication protocols
. . . ore . . . Provision .
* Very high performance in availability and activation quality Availability w00 69%
® .o
W 100.0% .
pos. . neg. .
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Website
https://www.restable-project.eu (news, factsheet, deliverables)

Follow us on Linkedin:
https://www.linkedin.com/company/restable-project/
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