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1. INTRODUCTION 

1997: 12 % 

2013: 22 % 
EU-27: Electricity  

generation from RES  
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1997: 1 % 

2013: 13 % 
(preliminary) 

1. INTRODUCTION 
EU-27: Electricity generation from 

„new“ RES  
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1. INTRODUCTION 

Further targets of the EU: 27% to 
30% total RES by 2030  

Major motivation:  
Reduce GHG emissions; 
Increase supply security 
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Expectation of: 
  

prices = Short-term marginal costs: 
 

  

 
due to huge depreciated excess 
capacities at the beginning of 

liberalisation!  
 

 
(Short-term marginal costs = fuel costs) 
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AT, DE, FR, CZ, PL  
 One market!  

DEVELOPMENTS AT SPOT MARKETS 
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2 HOW INTERMITTENT 
RENEWABLES IMPACT  

PRICES IN ELECTRICITY   
MARKETS  
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How PV affected the electricity 
market price at EEX on 12th August 

On-peak time: Low  
electricity prices! 

PV 
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Price with PV! 
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Large market shares of 
intermittent RES   

RES-E generation < 
demand 

Need for storages and   
conv. Power plants  Load 

RES-E generation > 
demand 
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3. How to cover Residual load    

Excess electricity 

Under coverage 

Residual load = Load – non-flexible generation    



Titelmasterformat durch Klicken 
bearbeiten 

• Textmasterformate durch Klicken 
bearbeiten 

• Zweite Ebene 
• Dritte Ebene 
• Vierte Ebene 
• Fünfte Ebene 

16 

Classified residual load  

Under coverage 

Surplus due to 
excess  
generation  

2013 

2030 
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Fixed costs 
per kWh 

1000 5000 

Generation costs CCGT 
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Supply and Demand 

Demand 

RES Production 
         > Demand 

Electricity price = 0 
      (or negative) 

RES Production 
         < Demand Electricity price 

       = high !     
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 The end of the merit order 
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Consequence: The old price pattern  
 

Price = short-term marginal costs  
 

cannot be retained!  
 

MOST IMPORTANT:  
CORRECT PRICE SIGNALS!!!! 

This would make it attractive for (some) power 
plant operators to stay in the market  

  
REVISED ENERGY-ONLY MARKET  
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Under coverage 

Excess  
production 

How to cover? 

Classified residual load  
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By a regulated capacity „market“ ? 
or 

By competition between supply-side 
and demand-side technologies (incl. 

storages and grid)? 
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Regulated capacity payments: 

• One of the last attempts of the old 
(former) large advocats of fossil and 

nuclear to stay in the market; 

• Centralized Capacity Payments 
will be the death of all ideas of 
competition and head back to a 

strictly planned economy 
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Very high 
prices  
(200 

EUR/MWh! 

Load reduction due to 
 Demand response to price signals  

Extention  
Transmission grid 

Load reduction due to 
 Demand-side management 

technical (e.g. cycling)  

Storages 

Smart Grids 

Flexible power plants (e.g. Biomass)  

Hours/year  

FLEXIBLE  COVERAGE 
OF RESIDUAL LOAD 



Titelmasterformat durch Klicken 
bearbeiten 

• Textmasterformate durch Klicken 
bearbeiten 

• Zweite Ebene 
• Dritte Ebene 
• Vierte Ebene 
• Fünfte Ebene 

25 

How to use? 
 Store all? 

Under coverage 

excess  
generation  

Hours/year  

4. HOW MUCH STORAGE 
DO WE NEED?  
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Self cannibalism of storages 

excess  
generation  

Under coverage 

Storage 1 
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Under coverage 

High power at very few hours!  

e.g. 20% less power stored  
 1% less energy produced!  

 Storage very expensive!  

Hours/year  excess  
generation  
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Extention of transmission grid 

Non-feed-in  of 
 peak power, Power-to-heat 

Price very  
low 

(-200  
EUR/MWh! 

Load increase by technical  
 Demand-side management 

Smart Grids 

FLEXIBLE  USE OF 
EXCESS ELECTRICITY 

Use  
of storage (if 
reasonable 

Fullloadhours) 
Direct  

marketing 

Hours/year  
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 The idea of a market premium 

• Why? Optimize the market value of 
electricity generated from variable 
RES; 

 Total Revenues = market revenues + market 
premium 

Market premium = EEG – reference 
market value  

5. MARKET INTEGRATION 
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 The impact of control  
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 The effects of the market 
premium 

Savings due to less  
negative market prices  

Total costs of market  
premium 
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Improve Forecasting  
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Shorter forecasting periods 

Strongly declining 
 forecasting error!  
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 Additional measures: 
• Shorter scheduling day-ahead 

1/4h instead of one hour 
Optimizing control energy markets; 

• Tuning of control and spot markets; 
• …. 
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6. CONCLUSIONS  

• most important now: exhaust the full potential  
  for flexibility of all market participants especially 
  of the demand-side!  

• From highly centralized supply planning  
  (monopolies)   
  decentralized competition   
                                      of flexibility measures 

• Ensure correct short-term price signals  – 
  high shortage prices if electricity is scarce, 
  negative prices for excess electricity   

• Provide incentives for market integration of all 
categories of RES 
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