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Correlation between operationally metered and BMRS data

Figure S 1.1 illustrates the correlation between operationally metered data and that derived from
the BMRS for CCGT and wind plants, aggregated across GB. The scatter plots show all points in the
data set. It can be clearly seen that there is a near‐perfect fit for CCGT, while wind power is
significantly underestimated by the BMRS data. In this analysis BMRS data was only used to estimate
the power output of coal and CCGT plant. Operationally metered data was used for all other fuel
types.
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Figure S 1.1 ‐ Time series (a)‐(b) and scatter diagrams (c)‐(d) for power output derived from BMRS and operationally
metered data for wind and CCGT (time series shows 21st July 2012).
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Impact of part‐load efficiency on GHG emissions

It can be clearly seen in Figure S 2.1 that, contrary to the claims of some commentators, the increase
in emissions intensities of coal and CCGT generation at part‐load (due to decreases in operating
efficiency) do not cause an increase in total emissions. If conventional generators are operating at
part‐load as a result of wind farm operation, their total emissions will decrease.

Figure S 2.1 ‐ GHG emissions for typical coal and CCGT power stations
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Annual generation mix

In order to better understand the change in generation mix described in Section 3.2, Figure S 3.1
shows the annual power production from different fuel types for the period examined in this paper.
It can be seen that production from coal‐fired generation increases dramatically in 2012, coinciding
with a decrease in CCGT. This is further supported by an examination of the relative penetration of
the major fuel types, shown in Figure S 3.2.

Figure S 3.1 ‐ Changes in the annual gross power production from major producers from 2009 ‐ 2014 (MacLeay et al., 2015)

Figure S 3.2 ‐ Changes in the annual penetration of main types of generation from 2009 to 2014 (MacLeay et al., 2015)
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Seasonal Trends
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Figure S 4.1 ‐ Seasonal fluctuations in emissions factors

(a) 2010

(b) 2012

Figure S 4.2 ‐ Seasonal fluctuations in types of generation (Elexon, 2015)
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Further information on impact of wind penetration

As discussed in Section 3.4, it is possible that the decline in MDF from 2009 to 2014 was driven by
the corresponding increase in wind penetration. In order to investigate whether there is any
relationship, power and CO2 data was disaggregated by instantaneous wind power and total system
output into ten `bins' per year, with an equal number of data points per bin. The results are then
plotted against the average wind and system output for each bin, as illustrated in Figure S 5.1 and
Figure S 5.2. Wind and system output values are also plotted against each other, and it can be seen
that, on average, greater wind output occurs at times of greater demand.
Instantaneous system output has a much more noticeable effect on the emissions factors than wind
power output. This is to be expected because the system varies over a much larger absolute range;
the gradients of the linear trends are a similar order of magnitude for both sets of results. The
relationship between MDF and wind output in Figure S 5.1a is less clear, as there is considerable
uncertainty (large fluctuations) when production is low, particularly in 2009 and 2010. Despite these
limitations it is possible to observe the clear differences in system behaviour between 2009‐2011
and 2012‐2014, which are detailed in Section 3.4.
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Figure S 5.1 ‐ Relationship between emissions factors or system load and instantaneous wind power output
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Figure S 5.2 ‐ Relationship between emissions factors or wind output and instantaneous system output
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