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Integrating solar – explaining Aurora’s analysis 
Understanding Intermittency and the cost of integrating solar in the GB power market  

The cost of solar variability is negligible now, and remains low with high penetration  

Solar generates power according to daylight intensity, which varies according to the movement of the sun and 
cloud cover.  While day-to-day output from solar is highly forecastable, generation will naturally vary and there 
are times, particularly in winter evenings, when demand for power is high and solar is not generating. This 
inherent characteristic of solar technology has complex implications for the wider electricity system and the 
Aurora Energy Research report looks specifically at the potential costs under specific scenarios. There are three 
key components to these wider system costs; 

1 Does solar generate power when it is most needed, i.e. when it has real value to consumers? 
YES. This is reflected in what is known as the ‘capture price’. Solar produces power at valuable times for 
the electricity market, when the economy has a high level of need for power. This is important because it 
means that solar output is displacing expensive generation that would otherwise be needed, saving 
money for the consumer. 

2 Does the backup power required when solar cannot generate impose unacceptable cost? 
NO. Aurora’s analysis looks at the cost of additional capacity over and above existing generation that 
would be required to meet times of low or zero solar output and that would need to be purchased 
through the capacity market to meet Security of Supply Standards. The analysis finds these costs are 
modest at £4.50/MWh maximum given 40GW of solar. 

3 Does solar deliver the power it says it will? 
YES. Solar generators already pay for any variation from contracted output through the cash-out 
arrangements. Solar also can change the cash out price that other generators pay. Aurora quantify this 
but find the additional cost is very small or negative, because the additional capacity procured for back-
up purposes can also provide balancing as a side benefit.  

Today, these three factors place a negligible £1.30/MWh additional system cost on the electricity network at 
current solar penetration levels. The analysis shows that even at nearly 4 times this capacity by 2030 (40GW, 11% 
of UK electricity), the cost impact is still low at a maximum of £6.80/MWh.  

Complementary technologies can reduce or eliminate variability costs 

Additionally, the analysis shows that complementary technologies can minimise this variability impact further. It 
quantifies the complementary portfolio effect of wind and solar - together their variability imposes modest wider 
costs across the system, even at very large output levels (55% of UK power). Strikingly, the development of a 
cost-effective battery storage market can turn solar variability into a benefit. Batteries can move power from 
when it is generated to when it is most needed better matching the electricity demand which itself is variable. 
This is done more economically using solar than would be the case from an equivalent baseload (i.e. continuous) 
power output profile. High battery penetration combined with high solar penetration reduces the cost of 
variability by £10.50/MWh, resulting in a net £3.70/MWh benefit. This reflects the fact that solar combined with 
batteries allows output to match demand requirements and requires only a very small amount of back up.  
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STA Analysis and Further Steps; 
Important policy lessons can be drawn from Aurora’s deep-dive analysis at a time where key strategic decisions 
are needed in the electricity sector (particularly on network management and charging) and when solar power 
has been downplayed by the UK policy framework;  

The NAO has stated that solar will be the cheapest source of power in 20251. This expectation is supported by 
widespread independent analysis2. The future cost of fossil fuels is notoriously difficult to predict, but it appears 
likely that solar will be the cheapest source of power in 2025 even accounting for variability including back up.  

This means supporting large volumes of solar will optimise affordability for consumers, without harming 
security of supply. 

Solar can help decarbonise energy to meet the Paris Agreements commitments while enhancing British 
economic competitiveness.  

Historically, solar has only featured lightly as part of the energy mix. More strategic emphasis needs to be put on 
solar to reduce both power costs and the system costs of high renewables portfolios in future. This includes 
allowing solar to compete on a level playing field with other technologies for the benefit of consumers. 

Whilst the Aurora research focusses on costs, solar can also deliver a wide range of benefits. For example; 
increasing emphasis on local distributed power can potentially save expensive grid reinforcement at higher 
voltages; increased dependence on national sources of power can reduce reliance on imports and associated 
price volatility thus helping reduce UK balance of payments deficit etc. The wide system benefits of solar require 
more research to inform a full picture of costs and benefits. 

The Aurora research supports analysis by the National Infrastructure Commission (NIC) that ‘Smart Power’, which 
includes flexibility tools such as storage, can reduce the overall costs of renewables integration. The NIC estimate 
that Smart Power could deliver savings of up to £8billion for consumers by 2020. The report affirms the value to 
consumers of Government pursuing the Smart Power agenda. It also confirms that solar fits exceptionally well 
with both storage and other variable generators like wind. 

The distributed nature of solar and smart power means that more emphasis is needed on connections to local 
networks, yet solar often encounters barriers here. Solar and the Smart Power agenda requires efficient local 
connection and management of local power flows. Accelerating the transition of Distribution Network 
Operators to active Distribution System Operators will facilitate the cheapest clean energy solutions, as well as 
unlocking new markets in modern grid technologies. 

 

                                                        

1 https://www.nao.org.uk/wp-content/uploads/2016/07/Nuclear-power-in-the-UK.pdf  
2 Many analysts predict that solar will be the cheapest source of power globally next decade, for example Current and Future Costs of Photovoltaics, Agora, 2015 https://www.agora-

energiewende.de/en/topics/-agothem-/Produkt/produkt/88/Current+and+Future+Cost+of+Photovoltaics/ Former Presidential energy adviser Stephen Chu; 
http://motherboard.vice.com/blog/in-10-years-solar-will-be-as-cheap-as-any-power-source-departing-energy-chief-says Power scenarios for the 5th Carbon Budget Report by Committee on 
Climate Change predicts solar and wind will beat gas on price in the UK in the 2020s; https://www.theccc.org.uk/publication/power-sector-scenarios-for-the-fifth-carbon-budget/  
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