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Executive Summary 

On 5 January 2017 the Daily Mail reported that more UK electricity was generated by 
wind turbines than coal-fired power plants for the first year ever in 2016. They also 
quoted the wind industry body, RenewableUK’s, executive director as stating that 
wind generated 32% of the UK’s power on Christmas Day. 

The Independent ran the same story on 6 January 2017 quoting that “Wind power 
provided 11.5 per cent of all energy over the course of 2016 – down slightly from 12 
per cent in 2015.” 

This contrasts starkly with the reports in several national newspapers and on the 
BBC Business News just over a year earlier that on 4 November 2015 that the 
National Grid had reported a risk of electricity supplies being disrupted. These 
included a Daily Telegraph article which included, “Britain was forced to rely on new 
"last resort" measures to keep the lights on for the first time on Wednesday after coal 
power plants broke down and wind farms produced less than one per cent of 
required electricity.”  National Grid’s statement included, “The problem was compounded 
by low wind speeds meaning most of Britain’s 6,500 onshore and offshore wind turbines 
were barely generating any power just as demand hit its highest.” 

Strangely, RenewableUK had boasted in a press release dated 5 January 2016, 
“December 2015 saw a fresh monthly record set, with wind suppling 17% of Britain’s 
electricity demand at a time of the year when it’s needed most.” (1) In the same press 
release, RenewableUK’s Director of Policy said “…we’re delivering on our 
commitment to keep Britain powered up”.  

So what is the truth? Can wind turbines be relied on to provide the power demand on 
the Grid in the absence of fossil-fuelled power stations as they are phased out?  
This paper examines data taken directly from the Grid to compare wind turbine 
output with demand to answer five questions: 

 what did the UK Wind Turbine fleet really contribute to demand during 2015 
and 2016? 

 what happened to wind turbine output on 4 November 2015? 
 was the minimal contribution made at around 1730 on 4 November unusual? 
 did wind turbines generate 32% of the Grid demand on Christmas Day 2016 

and was this unusual? 
 can wind turbines can keep Britain powered up as claimed by Renewable UK 

in their January 2016 press release? 
 



The conclusions to be drawn from the analysis of data from the NETA website 
showing total wind turbine output (connected to the Grid) and demand on the Grid 
throughout 2015 and 2016 are: 

 An increase in wind turbine installed capacity attached to the Grid in the UK, 
up from 8403 MW at the start of 2015 to 9911 MW at the end of 2016, has not 
resulted in a greater overall contribution from wind power to demand on the 
Grid. Wind turbines output exhibits the same volatility as has been observed 
over the past six years, but with even greater peaks and troughs due to the 
overall increase in installed capacity.  

 The period of very low output on 4 November 2015, which supplied merely 
0.55% of demand at the time of peak demand, is far from being an unusual 
occurrence. In every month of 2015 and 2016 there was at least one period 
where wind was supplying less than 1% of demand. In fifteen months out of 
twenty four it supplied less than 0.5% for at least one period. 

 Periods of low output from wind turbines can often coincide with periods of 
peak demand.  

 Wind turbines failed to contribute 1% of the demand on the Grid for a total for 
259 hours during 2015 and failed to contribute even 0.5% for 52 hours in that 
year. In 2016, despite an increase in installed capacity, the situation was 
much worse, with wind turbines failing to contribute 1% for 296 hours and 
failing to contribute 0.5% for 139 hours. 

 Wind turbines require 100% back-up to ensure security of supply, as 
promised by the Secretary of State for Energy and Climate Change.  
 

Based on the above, the selective claims of the wind industry regarding contribution 
to demand should also make the public aware of the facts regarding the volatility of 
wind turbine output and the need for 100% back-up. They should also be forced to 
factor in the cost of this back-up when calculating the cost of renewable energy. 
 
The Department for Business, Energy and Industrial Strategy should also take these 
factors into account when determining the future energy policy for the UK.  

 
 
 
 
 
 
 
 
 
 
 
 
 



 

The Contribution of UK Wind Turbines to Grid Demand  

2015 and 2016 

Introduction 

On 5 January 2017 the Daily Mail reported that “More UK electricity was generated 
by wind turbines than coal-fired power plants for the first year ever in 2016. Some 
39.2 terrawatt hours (TWh) of electricity were generated from wind power in 2016, 
compared to 31.4 TWh from coal.” Data is attributed to Carbon Brief based on an 
analysis using data from the Department for Business, Energy and Industrial 
Strategy (Beis), Elexon and Sheffield Solar. The Daily Mail also reported that “Wind 
industry body RenewableUK’s executive director Emma Pinchbeck also added that 
wind generated 32% of the UK’s power on Christmas Day.” 

The Independent ran the same story on 6 January 2017 quoting that “Wind power 
provided 11.5 per cent of all energy over the course of 2016 – down slightly from 12 
per cent in 2015.” 

This contrasts starkly with the reports in several national newspapers and on the 
BBC Business News just over a year earlier that on 4 November 2015 that the 
National Grid had reported a risk of electricity supplies being disrupted.  

The Daily Telegraph had the most comprehensive article and reported that, “Britain 
was forced to rely on new "last resort" measures to keep the lights on for the first 
time on Wednesday after coal power plants broke down and wind farms produced 
less than one per cent of required electricity.  National Grid used a new emergency 
scheme to pay large businesses to cut their electricity usage, resulting in dozens of 
large office buildings powering down their air conditioning and ventilation systems 
between 5pm and 6pm. The scheme, which is paid for through levies on consumer 
energy bills, was introduced last year but had never been called upon before.  

National Grid blamed the power crunch on “multiple plant break downs”. Several 
ageing coal-fired power plants had unexpected maintenance issues and temporarily 
shut down, experts said, reducing available supplies. The problem was 
compounded by low wind speeds meaning most of Britain’s 6,500 onshore and 
offshore wind turbines were barely generating any power just as demand hit 
its highest. UK wind farms have a theoretical maximum capacity of more than 
13,000 megawatts, but produced less than 400 megawatts of power for much 
of the peak demand period – meeting less than one per cent of the UK’s 
electricity needs, published data suggests.” 

On the contrary, RenewableUK boasted in a press release dated 5 January 2016, 
“December 2015 saw a fresh monthly record set, with wind suppling 17% of Britain’s 
electricity demand at a time of the year when it’s needed most.” (1) 

(1) http://www.renewableuk.com/en/news/press-releases.cfm/05-01-2016-new-records-
set-in-best-ever-year-for-british-wind-energy-generation 



 

In the same press release, RenewableUK’s Director of Policy Dr Gordon Edge said 
“…the wind industry can be proud that it has shattered weekly, monthly, quarterly 
and annual generation records in 2015. It also demonstrates why the Government 
should continue to support wind energy, as we’re delivering on our commitment 
to keep Britain powered up. We can continue to increase the proportion of the 
nation’s electricity which we provide as we move away from fossil fuels to clean 
sources of power”.  

So what is the truth? Can wind turbines be relied on to provide the power demand on 
the Grid in the absence of fossil-fuelled power stations as they are phased out?  
This paper examines data taken directly from the Grid to compare wind turbine 
output with demand to answer four questions: 

 what did the UK Wind Turbine fleet really contribute to demand during 2015 
and 2016? 

 what happened to wind turbine output on 4 November 2015? 
 was the minimal contribution made at around 1730 on 4 November unusual? 
 did wind turbines generate 32% of the Grid demand on Christmas Day 2016 

and was this unusual? 
 can wind turbines keep Britain powered up as claimed by Renewable UK in 

their January 2016 press release? 
 

Data source and method of analysis 

The National Grid publishes electricity generation by fuel type data on its NETA 
website www.bmreports.com.  This covers generation from all conventional industrial 
generators by fuel type, and from a large proportion of UK wind turbines, i.e. those 
which are connected to the Grid. The website also reports the total Grid demand. 

This report takes the recorded data from www.bmreports.com at half hourly intervals 
and uses this data to plot the monitored output from UK wind turbines against the 
demand on the Grid over each month of 2015 and 2016. 

The website gives installed capacity attached to the Grid and instantaneous output 
data can be used to calculate average outputs in terms of percentage of installed 
capacity as given in the next section. 

The main body of the report concentrates of the actual contribution by wind turbines 
to UK Demand on the Grid in terms of average monthly contribution as well as the 
minimum and maximum contributions at any point in time. 

 

 

 

 



Average output from UK wind turbines 

Using the above data source the capacity attached to the National Grid and the 
actual output can be used to derive monthly and annual averages. 

 
 

Monitored Capacity 
averaged over the 

month (MW) 

Average Output 
(MW) 

Average Output 
(%) 

 2015    
January 8403 3963 47.2 
February 8410 2974 35.4 
March 8422 3053 36.3 
April 8422 1906 22.6 
May 8463 2801 33.1 
June 8822 1942 22.0 
July 8851 2001 22.6 
August 8851 1978 22.3 
September 8863 1766 19.9 
October 8895 1895 21.3 
November 8920 3627 40.7 
December 8972 4099 48.8 
Average 2015 8713 2675 30.7 
2016    
January 9110 3428 37.6 
February 9110 3012 33.1 
March 9110 2078 22.8 
April 9110 2191 24.1 
May 9143 2102 23.0 
June 9285 1168 12.6 
July 9543 1677 17.6 
August 9596 1908 19.9 
September 9613 2402 25.0 
October 9613 2418 25.2 
November 9621 3099 32.2 
December 9911 3500 35.3 
Average 2016 9397 2415 25.7 

This average output of 30.7% in 2015 and 25.7% in 2016 compare with 33.2% in 
2011 and 30.7% in 2012(2), 29.4% in 2013 and 28.8% in 2014 (3).  

(2) http://www.scientific-alliance.org/publication/intermittency-uk-wind-power-generation-
2011-and-2012  

(3) http://www.scientific-alliance.org/node/945 

 
 

 



What did the UK Wind Turbine fleet contribute to demand during 2015 and 
2016? 
 
On average wind turbines connected to the National Grid contributed 23.4 TWh in 
2015, or 8.1% of demand and in 2016 the corresponding figures were 21.2 TWh or 
7.5% of demand. 
 
The 21.2 TWh for 2016 is considerably less than that quoted by the Carbon Brief, in 
fact only 54% of their figure, but it is unclear where their data comes from as they 
only cite NETA data as a source for the last quarter. 
 
In a personal letter from Andrea Leadsom, then Secretary of State for Energy, to the 
author in September 2015, she states that in 2014 generation from wind had 
increased to 9.4% of all electricity generated in the UK.  As this figure probably also 
includes turbines not attached to the Grid it is in line with the data published here, so 
the figure quoted by Carbon Brief must be viewed with some caution. 
 
Similarly, the figures quoted by RenewableUK in their January 2016 press release 
must also be queried as, using official Grid data, the contribution in demand in 
December 2015 was 12.2%, which contrasts with their quoted figure of 17%. They 
also state that wind contributed 32% of UK power on Christmas Day 2016 whereas 
using NETA data shows a 24.5% contribution to the Grid.  
 
But quoting averages, right or wrong, does not give a true representation of the 
contribution which wind makes. This can only be done by taking a detailed look at 
the hourly variations in output and comparing these to concurrent grid demand. 
 
Demand on the Grid 
 
UK electricity demand is cyclical and predictable as shown below. 
 

 



In summer demand varies from about 20000 MW and 35000 MW as shown in the 
demand curve for w/c 22 June 2015 (Monday) above. Minimum demand is in the 
early hours of the morning and peak demand is between 5pm and 7pm. It can also 
be seen that demand is lower at the weekend. 
 
In winter, demand is increased and varies from about 30000 MW and 55000 MW as 
shown in the demand curve for w/c 19 January 2015 below. Minimum and maximum 
demand times are similar to those in the summer but it may be noted that the 
maximum demand at peak hours shows a significant spike not present in the 
summer months. 
 

 
 
The significance of this will become apparent later in this analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



What happened to wind turbine output on 4 November 2015? 
 
The graph above shows the contribution to demand of UK wind turbines connected 
to the Grid during November 2015. It has been derived using the half hourly data 
published on the NETA website as previously referenced. As can be seen the 
contribution is very volatile, with rises and falls of 10 – 15% over short periods.  
 

 
 
 
In the early hours of Sunday 1 November the contribution of wind to the Grid was 
just under 5% but this rapidly dropped to about 1%. It then fell further to a minimum 
of 0.55% at the same time that demand peaked at just under 48000MW on 4 
November.  
 
This explains why the Grid had to take emergency action at that time to ensure 
security of supply. It also shows that wind turbines cannot be relied upon as a source 
of supply due to the volatility and unpredictability of their output, unless this was an 
isolated incident. 
 
Was the minimal contribution made at around 1730 on 4 November 2015 
unusual? 
 
To see if this was an unusual occurrence, data for total output from UK wind turbines 
connected to the Grid and the actual demand on the Grid have been plotted to give 
graphs for each individual month in 2015 as for November above. These are given 
as an appendix and the table below is derived from the data.  
 
 
 

 
Average 

Contribution 
Maximum 

Contribution 
Minimum 

Contribution 
Maximum to 

Minimum  



(%) (%) (%) Ratio 
 2015     
January 10.25 20.63 0.40 52 
February 7.57 20.94 0.95 22 
March 8.44 21.50 0.33 65 
April 5.95 20.95 0.21 98 
May 9.35 24.10 0.31 77 
June 6.56 22.69 0.43 53 
July 6.91 19.70 0.47 42 
August 6.78 22.10 0.32 69 
September 5.74 23.39 0.45 52 
October 5.68 16.36 0.28 58 
November 10.40 23.82 0.55 43 
December 12.20 22.32 0.93 24 
Average 8.09    
     
 2016     
January 9.35 23.6 0.12 198 
February 8.24 20.9 0.36 58 
March 5.90 21.5 0.25 85 
April 6.85 19.0 0.48 40 
May 7.35 20.3 0.80 25 
June 4.02 16.4 0.29 57 
July 6.06 19.7 0.50 40 
August 6.97 21.4 0.71 30 
September 8.21 24.3 0.75 32 
October 7.46 21.4 0.58 37 
November 8.35 25.1 0.92 27 
December 9.61 27.9 0.71 39 
Average 7.46    
 
This shows that far from the event of 4 November being an isolated instance, fifteen 
out of twenty four months show a minimum contribution of 0.5% or less.  
 
However, is it likely that these periods of minimum contributions will coincide with 
peak demand? To see if this is the case, minimum wind turbine fleet output at 1700 
every day has been analysed and the data are shown in the following table. This 
shows that although contributions of less than 0.5% or less coincide with peak 
demand in March, April and October 2015 and January, March and June 2016, i.e. 
six out of twenty four months.  Contributions of less than 1.0% or less coincide with 
peak demand in fifteen out of twenty four months. 
 
 
 

 
Minimum Contribution 
during the month (%) 

Minimum Contribution during 
the month at 1700 (%) 

 2015 2016 2015 2016 



January 0.40 0.12 0.77 0.15 
February 0.95 0.36 1.01 0.81 
March 0.33 0.25 0.48 0.27 
April 0.21 0.48 0.50 0.87 
May 0.31 0.80 0.65 2.32 
June 0.43 0.29 1.37 0.50 
July 0.47 0.50 1.19 1.39 
August 0.32 0.71 0.94 1.12 
September 0.45 0.75 0.97 0.99 
October 0.28 0.58 0.39 0.77 
November 0.55 0.92 0.55 1.20 
December 0.93 0.71 2.67 1.09 
 
The data can also be analysed to show for what period of time wind turbines 
contributed less than 0.5% or less than 1%, see below.  
 
 

 
Hours where Contribution to 

Grid Demand  < 0.5% 
Hours where Contribution  to 

Grid Demand   < 1.0% 
 2015 2016 2015 2016 
January 3 24 12.5 48 
February 0 2 1 31 
March 4 13 32.5 45 
April 19 0 58.5 14 
May 5 0 11.5 5 
June 1.5 28 20.5 81 
July 1 16 20.5 16 
August 5.5 16 31.5 16 
September 2 8 20 8 
October 11 19 34 19 
November 0 3 9.5 3 
December 0 10 1.5 10 
Total 52 139 259 296 
 
It can also be seen from the tables that November 2015 was far from the worst 
month, with June 2015 and January 2016 and showing: 

 the lowest minimum contribution in the year 
 the highest number of hours exhibiting low output during the year. 

 
 
 
 
 
 
 
 
The graphs for June 2015 and January 2016 are given below. 
 



 
 
 

 
 
 
 
Did wind turbines generate 32% of the Grid demand on Christmas Day 2016 
and was this unusual? 



 
The graph below shows the contribution of wind to Grid demand in December 2016.  
 

 

The peak contribution was 27.9% and therefore it is unclear where the data to 
support RenewableUK’s statement that wind generated 32% of the UK’s power on 
Christmas Day comes from. Using NETA data shows that the average contribution 
over the 24 hours of 25 December was 25.4%. This is a very high contribution, but 
as the graphs in the appendix show it is far from typical. 

In fact the 27.9% maximum contribution made on Christmas Day 2016 is the highest 
recorded during the two years covered by this analysis. The average figure for 
December 2016 as whole was only 9.6% of demand. 

Therefore it can be concluded that the contribution to demand on Christmas Day 
2016 was very unusual indeed. 

Can wind turbines keep Britain powered up as claimed by Renewable UK in 
their January 2016 press release? 
The answer to this is clearly no - output from wind turbines is far too volatile to be 
relied upon to “keep the lights on”.  
It is somewhat disingenuous of bodies which support the wind industry to merely 
quote averages, make claims where there are maximum outputs and clearly ignore 
the erratic nature of wind turbine output which results in frequent periods of very low 
output. 
It is also debatable whether the increase in the number of wind turbines in the UK 
has contributed to any savings in CO2 emissions. They obviously cannot be relied 



upon as a base supplier of electricity. As such they require 100% back-up capacity to 
ensure that when their failure to deliver anything but a trivial amount of electricity 
coincides with a peak in demand, “security of supply” is not compromised.  
To my knowledge, no studies have been undertaken to show what base-load power 
stations are kept on to provide this back-up, how these are kept on standby and what 
emissions they are producing in this standby mode. What is certain is that the 
claimed reductions in CO2 emissions through the introduction of wind turbines to the 
mix are exaggerated as they do not take this into account. 
The same is true regarding the cost of wind power. It is always said that “wind is 
free”. This is true in so much as when the wind is blowing, wind turbines will produce 
electricity. When calculating the cost of this electricity, only the capital installation, 
operational and maintenance costs are taken into consideration. (I am not even sure 
the costs of decommissioning are taken into account.) Certainly the cost of having to 
provide back-up, including installation, operation and maintenance, are disregarded. 
 
Conclusions 
The conclusions to be drawn from the analysis of data from the NETA website 
showing total wind turbine output (connected to the Grid) and demand on the Grid 
throughout 2015 and 2016 are: 

 An increase in wind turbine installed capacity attached to the Grid in the UK, 
up from 8403 MW at the start of 2015 to 9911 MW at the end of 2016, has not 
resulted in a greater overall contribution from wind power to demand on the 
Grid. Neither has it smoothed out any of the variability in output from wind 
turbines. They exhibit the same volatility in output as has been observed over 
the past six years, but with even greater peaks and troughs due to the overall 
increase in installed capacity.  

 The period of very low output from UK wind turbines, which supplied merely 
0.55% of demand at peak demand on 4 November 2015 and resulted in the 
Grid having to take emergency measures to ensure security of supply, is far 
from being an unusual occurrence. In every month of 2015 and 2016 there 
was at least one period where wind was supplying less than 1% of demand. In 
fifteen months out of twenty four it supplied less than 0.5% for at least one 
period. 

 Periods of low output from wind turbines can often coincide with periods of 
peak demand.  

 Wind turbines failed to contribute 1% of the demand on the Grid for a total for 
259 hours during 2015 and failed to contribute even 0.5% for 52 hours in that 
year. In 2016, despite an increase in installed capacity, the situation was 
much worse, with wind turbines failing to contribute 1% for 296 hours and 
failing to contribute 0.5% for 139 hours. 

 Wind turbines require 100% back-up to ensure security of supply, as 
promised by the Secretary of State for Energy and Climate Change.  
 

Based on the above, the claims of the wind industry regarding contribution to 
demand should also make the public aware of the facts regarding the volatility of 



wind turbine output and the need for 100% back-up. They should also be forced to 
factor in the cost of this back-up when calculating the cost of renewable energy. 
DECC should also take these factors into account when determining the future 
energy policy for the UK.  
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