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Context

TSOs

UCTE

Partner country

Fault

2nd, 3rd reserve

1st reserve

Renewables usually do not 
take part to this mechanism

• Ceiling to renewable
penetration

• Missed revenue



VPP-CS

REstable - Objectives

• 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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Solution

VPP-CS

4 Solar farms, 8 MW

13 Wind farms, 264 MW
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REstable’s business chain
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Energy and services markets bidding

Forecasts: volume and prices
Virtual Power Plant – Control system

Advanced dispatch and validation
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REstable’s business chain
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Energy and services markets bidding

Forecasts: volume and prices
Virtual Power Plant – Control system

Advanced dispatch and validation
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Forecasts



Forecasts: Available volume

X1
X2
…
Xn

Non-parametric
model

Input 
variables Xi 

Output 
variables Y



Forecasts: prices and scenarios

Scenarios creationPrice forecast and optimal FRR offer



REstable’s business chain
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Energy and services markets bidding

Forecasts: volume and prices
Virtual Power Plant – Control system

Advanced dispatch and validation

1

2

3

4

Optimal bidding



Energy and services markets
bidding

Optimal bidding
• of energy and reserve

• Uncertainty (through scenarios)

• Operator risk appetite



REstable’s business chain
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Energy and services markets bidding

Forecasts: volume and prices
Virtual Power Plant – Control system

Advanced dispatch and validation
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VPP Control System



Virtual Power Plant – Control 
system (requirements)



Virtual Power Plant – Control 
system (tests)



REstable’s business chain
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Energy and services markets bidding

Forecasts: volume and prices
Virtual Power Plant – Control system

Advanced dispatch and validation
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Enhanced dispatch



Advanced dispatch and 
validation (process)
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REST API + Database

Evaluation Module

1. Train the agent 2. Evaluate the performance

3. Store simulation results4. Access and Visualize results

• Runs a set of test episodes 

(reproducible)

• Collects data 

• Exports through the REST API in 

JSON format 

• Receives data in JSON format and 

stores it in the PostgreSQL database

• Provides easy access through the 

REST API, .i.e:



Test 1 Wind DE/FR
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129 MW capacity, 3 wind farms in DE, 2 wind farms in FR

• Good availability, observed problems on activation quality

• Availability – The 6 MW reserve band is always available, 

deviations due to overestimation on the available power in DE

• Activation quality – Long reaction time for downward regulation



Test 2 Wind DE/FR
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75 MW capacity, 2 wind farms in DE, 2 wind farms in FR

• Improved communication delay

• Activation quality – remaining error on the available power



Test 3 Wind-PV FR
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32 MW capacity (3 Wind farms, 1 MW PV plant)
• Steady high wind conditions, optimized communication protocols

• Very high performance in availability and activation quality



Dissemination

Website
https://www.restable-project.eu (news, factsheet, deliverables)

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