
Energy markets 
financially encourage
exploiting flexible
assets for grid stability



Challenges energy transition
• Balance demand and supply (long intervals – 15 minute)
• Non-flexible renewable generation
• Adapt consumption on generation
• Integration of as much renewable generation as possible

• Grid stability (short intervals – max 1 minute)
• Larger deviations in generation (clouds)
• Forecast errors

Assumption: dynamic (market) pricing for generation and consumption



Markets

• Balancing Responsible parties (BRP)
• Buy/generate as much as you sell/consume (15 minute interval)

• Long-term markets, bilateral, etc (out-of-scope)
• Portfolio management



Markets – Day ahead market

• Day-ahead market
• Up to D-1 14.00
• Double sided auction



Markets - Intraday

• Intra-day market
• Up to T-5 minute
• Epex market
• (Bilateral)



Markets - imbalance

• Energy programm - sum of bought/sould per 15 minute interval

• Allocation – what you (and your customers) actually generated/consumed (15 minute interval)

• Imbalance – difference between E-programm and allocation – must be bought/sold on imbalance
market



Markets – imbalance markets

• Bid price ladder



Markets – imbalance markets

• TenneT regulates
• Max up-regulating price in interval
• Min down-regulating price in interval
• Assymetric prices



Markets – Balance service party (BSP)

• Offer deviation from you planned behavior
• Send in planning and offer
• Planning is evaluated, also when you are not “called”

• Minimal 1MW
• Platform (Equigy) blockchain based platform to combine assets to 1MW
• Different imbalance markets (very short, short, longer – out of scope)



Effect market price

• Oil/gas price offset, amount of renewable defines shape (consumption)



Effect market price

• Incentive to move load to low price periods (a lot of renewable)
• Incentive for storage (move load)



Effect market price

• Incentives for solar
• Still profit, no marginal costs
• More east/west



Effect market price - risks

• Too low prices for solar
• Bids switching off solar when price is negative
• Subsidy
• SDE – get at least 0,10ct/kWh generation (average per year)
• “Saldering” – Energy taks ánd prices

• Prices known only after market closure
• Behaviour changed áfter bidding on the market - imbalance



Effect market price - opportunities

• Market gives incentives to adjust supply and consumption
• Incentives to invest in 
• Renewable generation
• Adjustable load
• Storage

• Market price shape will flatten
• More load during renewable generation -> higher prices, more renewable

generation, etc.
• But there will be a deviation in price during the day to keep incentives



Grid stability

• TenneT is responsible for balancing, but has no regulating power
• Offer flexibility to TenneT
• Switch off generation (or switch on when switched off due to low price)
• Switch on/off load (cooling, EV, etc.)
• Batteries (deviate from planning)

• “Speculate” on the imbalance market
• Making money helps!



Grid stability - congestion

• Copper plate assumption
• Parts of the network can be congested
• DSOs are responsible
• Dispatch expected congestion
• Re-dispatch on different location to maintain national stability



Challenges - Forecasting

• Consumption – quite easy (weekly)
• Renewable production – weather
• Day-ahead price
• Imbalance price
• What influences this?



Risks

• Long periods of no / little renewables or large forecast errors
• No generation capacity - outages
• Extremely high prices – keep gas plants for minutes per year

• No benefit for renewables, a lot of over-production
• Energy poverty
• Subsidy



Conclusion

• Current day-ahead and intraday markets give the correct incentives
• Prices will level out, lower peaks, except for extreme days
• Incentives will be there, self fulfilling prophecy

• Intraday should have smaller intervals to prevent speculation problems
• Copper plate assumption
• Integrate DSO/TSO regulation
• More local prices?  

100MW short!!!

150MW


