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Next Kraftwerke in a nutshell
Aggregator (BSP), Balancing Responsible Party (BRP) and electricity trader

NEXT KRAFTWERKE 

• Founded in 2009 

• Largest Virtual Power Plant (VPP) in 
Europe

• > 11000 units connected

• > 9 GW in our Next pool

• ~180 employees

• >1,5 GW R1/R2/R3

• Traded volume (2018): 15,1 TWh

• Sales (2018): 628 million

• Part of Shell since mid 2021

INTREGRATED APPROACH

• BRP services

• Trading and price optimizations

• Reserve power markets (BSP)



Decarbonization of CHP and the Electricity System: a Synergy

• Decarbonization: electricity system and industry/agriculture

• Challenges electricity system: Integrate renewables, need for flexibility

• Challenges CHP sector: Gas based, E&G-prices, cost-effective 

decarbonization,…

• Provision of CHP flexibility to system

• Provide a green and sustainable solution for CHPs

• Replace CCGT flexibility

• Avoid polluting start-up units

• Providing flex creates more space integration renewables

• Make the energy transition affordable

• Create added value for CHPs (remuneration flex)



CHPs need a multi-market approach

Challenges

• Diversity: different CHP(s), processes, techn. constraints

• Fluctuation: evolving electricity prices

• Complex: energy management, on-site optimization, energy-vectors (gas, heat, CO2)

A multi-market approach

• Ideal fit: Choose product(s)/market(s) that suits CHP (daily/hourly basis)

• Maximize value: combine products where possible

• Flex optimization: use a smart cross-market optimization  (constraints)

Valorize flexibility where it is needed the most !
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Day Ahead Market Optimization
Proactive steering of flex

Merit Order Curve Typical Day Ahead curve for one day



Peak load operation based on DA fluctuations
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Provision of reserve power
Active steering of flex

• « Pro-active » and active: reservation and activation
• Only active: free bids
• CHP view: reserve power band of flex

• Maximum and minimum power
• Running: aFRR down
• Not running: mFRR up



Provision of reserve power
Offering flexibility in balancing markets organized by grid operators

• aFRR most interesting product

• 6 digit revenues per MW flex

• CHPs are perfect for aFRR

• Pool effect: “smart cooperation CHPs”

• Tendency

• EU harmonization and EU energy markets

• International activations

• Prices will converge to opportunity cost of marginal plant

• Avoid lock-in



Reserve power as part of a VPP
Central control system monitors and steers individual assets in optimal way



aFRR + mFRR with horticulture



Cross-market optimization
Flex opportunity for CHPs
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Imbalance market optimization
Reactive steering of flex

• Imbalance « market »

• Agriculture sector: already familiar with imbalance steering

• Imbalance steering is « educated gambling »

• Real time optimization « intraday »

• Constraints CHP/ local process

• Strike prices

• Market situation/prices



Imbalance steering
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Cross-market optimization
Flex opportunity for CHPs
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Cross-market Optimization
Proactive, active and reactive steering of flex

• Combine aggregator (BSP), BRP and trader
• Daily and continious optimization cycles
• Cyclic optimization (no consequetive optimization)



DA market

Time

D-1 D

aFRR market

FCR + mFRR market

Intraday optimisation Imbalance steering

Reserve power 
provision

Primary Input: 
- DA price forecast
- Technical constraints
- Maintenance schedules
- Strike price

Input: Auction 
results

Input: Auction 
results

Input: DA and 
reserve power 
fixed profile 

D-2

Daily optimization cycle



Avoid complexity with one central algorithm
Customized input and constraints in a standardized process



Case study: CHP DA & imbalance

• Biofuel motor
• Production heat with gas
• Partial load minimum power
• Relative slow: R3 not possible

• Optimization
• Conditional DA bids
• Block bids
• If running: Imbalance and aFRR optimization



Case study: CHP + gas boiler & E-boiler

• E-boiler
• Production heat with electricity instead of gas
• Fast and complete controllable power
• Proven and robust technology

• E-boiler is steered on Day Ahead / Imbalance / aFRR

• Results of optimization:

• E-boiler steered up: gas boiler and CHP are steered down
• Taking into account: 

• CO2 and savings gas 
• More electricity consumption (boiler), less electricity production CHP 
• Subsidies



Case study: electrolysis



Intraday optimization
An outlook to the future

• Germany as example for the future

• Reserve power volume decreased 

• Despite growth intermittent renewables

• Intraday: flex market

• BE: illiquid

• Gaining importance, increasing liquidity



Conclusion

• Combination market roles: creates more opportunities and value

• Increased revenues: more compared to single market optimization

• One algorithm principle: complex optimization is taken care by provider

• Reserve power: R2 most value

• Future: ID market

• Cross-market : create (more) value for CHP and increase impact on energy 

transition…

… by valorizing flexibility where it is worth and needed the most
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