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Context 

ENTSOE (ex-UCTE) 

Fault 

2nd & 3rd reserves 

1st reserve 

Today, renewables do not 
take part to AS mechanisms 
& markets : 

Ý Cap on renewable 
penetration 

Ý Missed/lost revenue 



REstable scope 

Partner countries 

Climatic regions 

Solar farms 

Wind farms 

TSOs 
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Partners and funding 
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Objective and means 

Objective 

To allow variable renewables to provide ancillary services to the 
electrical system and to possibly earn complementary income from 
this 

Means 

ÅForecasts improvement  => to anticipate volumes & prices 

ÅVirtual power plant (VPP) => to aggregate distant and   
                            heterogeneous RES power plants 

ÅBidding strategies  => to pre-qualify offers on the market 

ÅDemonstration tests => to run the VPP at real scale 
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REstable business chain 
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Energy and services markets bidding 
Challenges : uncertainty, arbitration 

Forecasts: volume and prices 
Challenges : reliability, scalability, adaptability 

Virtual Power Plant ς Control system 
Challenges : AS markets, heterogeneous technologies 

Advanced dispatch and validation 
Challenges : artificial intelligence,  
 Markov decision process 
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DEMONSTRATION 
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Demonstration ς Use cases 

5 Use cases (9 KPIs per test) 

Ý UC 1  FCR :  Frequency Containment Reserve (Primary reserve) 

Ý UC 2a   aFRR :  Automatic Frequency Restoration Reserve (a. Secondary reserve) 

Ý UC 2m  mFRR :  Manual frequency restoration reserve (m. Secondary reserve) 

Ý UC 3   RR :  Replacement reserve (Balancing Reserve) 

Ý UC 4  VC :  Voltage Control (Local congestion management) 
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Demonstration ς Scope 
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Demonstration ς Tests 

- VPP ability to provide services to be evaluated by repeating a relevant 
number of times pre-qualification tests usually requested for conventional 
power plants 

- Energy losses during tests capped at 80 MWh (total) 
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Demonstration ς Metrics 

9 KPIs per use case 

Å Number of under-fulfilments 

Å Number of over-fulfilments 

Å Maximum under-fulfilment respecting to the offer 

Å Maximum over-fulfilment respecting to the offer 

Å Maximum under-fulfilment 

Å Maximum over-fulfilment 

Å Energy of under-fulfilment 

Å Energy of over-fulfilment 

Å Amount of the service provided 
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 Target = 0! 



Demonstration :  
conventional VPP (reference)  
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