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Increased renewables capacity explains some, but not all,
of the increase in the capture price discount to baseload
Installed capacity,
GW
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▪ Primarily through subsidies,
capacities of renewables
technologies in GB have
increased ~7 fold between
2010 and 2019
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▪ Discount to baseload price has
been increasing for solar and
wind
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▪ 2017 and 2018 show that this
longer-term could temporarily
reverse

Notes: 1) Half-hourly intraday APX price. 2) Data as of October 2019.
Sources: Aurora Energy Research, Elexon
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Decreasing capture prices at high levels of renewables
output will limit the revenue plants receive
Average wholesale half-hourly price,
£/MWh, 2018 real

Onshore wind HH revenue
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▪

In 2020, onshore wind
capture prices will vary
depending on the fleet load
factor

▪

By 2030, the range of
possible capture prices at
different fleet load factor will
further increase

▪

The reduction in capture
prices at high load factors
impacts the total revenue
received by onshore wind
plants.
– By 2030, revenue of
the onshore fleet starts
to flatten beyond load
factor of 40%
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High wind output
Onshore wind fleet instantaneous load factor,
%

Sources: Aurora Energy Research
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Cannibalisation is a complex phenomenon, driven by
three key drivers
High wind output

A Size of the shift is driven by:
1. Deployed renewables capacity, driven by
i. Subsidised capacity
ii. Subsidy-free economics

Short run marginal cost in 2030,
£/MWh, 2018 real

Demand

100

iii. Planning restrictions
iv. Operational constraints e.g. grid
2. Average load factor
i. Technology improvements
ii. Weather years

B
Steepness of
the supply
curve

A

3. Correlation of renewables production
i. Correlation between onshore and offshore
ii. Correlation between wind and solar
iii. Regional buildout of fleet

Size of
the shift

B Steepness of supply curve is driven by:
1. Heterogeneity of marginal costs, in turn driven by subsidy
levels, technologies, fuel and carbon costs, plant
efficiencies
2. Cost and speed of ramping
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C Demand response is driven by:

Demand response
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Instantaneous output, GW

Sources: Aurora Energy Research

X Deep dive
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Storage capacity
Interconnection
EVs and flexible appliances
Potential future forms of flex demand (e.g. hydrogen)
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Annual load factors for wind and solar generation can
vary significantly from year to year
Wind fleet annual load factor % deviation from sample mean 2
Frequency (number of years)

-20%

▪

Over the last thirty years, fleet-wide
load factors for wind in GB have varied
by up to 15% from the mean. While the
range of variability for solar generation
is smaller, load factors for solar in GB
have varied by up to 4% from the mean

▪

The annual load factor reflects the total
renewables generation in a year, the
pattern of the generation within the
year is also of importance

20%
% deviation from sample mean

Solar PV annual load factor % deviation from sample mean 2
Frequency (number of years)

-6%

6%
% deviation from sample mean

Notes: 1) Using simulated meteorological data for 30 historical years with constant fleet composition across weather years
Sources: Aurora Energy Research, Renewables Ninja
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Differences in average annual load factors for renewable
generation leads to variance in capture price
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Annual deviations in load
factors and profiles have
minimal impact in 2020

▪

Increased renewables buildout
to 2030 sees weather years
driving increasing variance in
capture prices

▪

However, given the negative
correlation between capture
price and load factor, plant
revenue experiences lower
variation across weather
years. Onshore wind and
offshore wind see less
variability in 2030 and 2040
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Two wind farms can exhibit very different correlation with
production of the current fleet, even when geographically close
2017 Historic data

Site half-hourly load factor1
%

Correlation to wind fleet
Pearson correlation coefficient

Gordonbush tends to
produce more when
fleet production is low
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Harestanes’ production
is highly correlated with
the fleet’s production
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▪ Two sites in Scotland have been identified to have similar overall load
factors of 39%, but very different correlation to the GB fleet
▪ The higher correlation of Harestanes resulted in an observed capture
price significantly lower than Gordonbush in 2017

Notes: 1) Half-hourly load factor calculated using metered generation, accounts for contracted balancing actions. Outages have not been removed from the data. 2) Includes all wind BMU
registered plants generating in 2017.
Sources: Aurora Energy Research, Elexon
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To evaluate the impact of locational load factor profile,
we selected 5 sites across GB with similar LF levels
Example site locations in GB

Best
Site

1 North
Scotland

2 South Scotland
3

Wales 4

North
England

Worst

Load
factor1

1
2

Turbine Selection
Annual plant load factor by site and turbine model,
%
1 North Scotland
4 Wales
2 South Scotland
5 South England
3 North England
40

3
4

5 South England
5

Vestas
Enercon
V112/3000 E115/3200

Rotor diameter,
m
112

Load factors across GB show a wide range of values. We
have selected five example sites using the same Vestas
V112/3000 turbine, with load factors from 33.5% to
36.7%.

115

Siemens
SWT-3.0101

Vestas
V90 3000

101

90

Load factors can vary by 10% across similar turbine
designs. Optimal turbine selection for a site is determined
by yield, lifetime and maintenance requirements as well as
turbine cost.

Notes: 1) Vestas V112/3000, 90m hub height.
Sources: Aurora Energy Research
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Correlation of site to GB fleet is a key driver of project
economics; this will change as fleet builds out in the North Sea
Regional buildout for onshore and offshore wind
Installed capacity GW
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Site locations in GB and correlation coefficients with fleet
production1
Pearson correlation coefficient
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Aurora’s central scenario expects a larger capacity increase
in offshore wind than in onshore wind. The majority of new
offshore wind capacity is expected in the North Sea region

Sites showing the highest correlation to the fleet in 2020
are in the North of England and Southern Scotland.
In 2040 this trend is not expected to change. However
correlation across sites in GB will be lower due to the
addition of offshore wind in the North Sea.

Notes: 1) Fleet includes onshore and offshore wind farms in Aurora’s central scenario.
Sources: Aurora Energy Research
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Forecasted capture prices and cannibalisation levels are
increasingly determined by site location
Site locations in GB

1 North Scotland
2 South Scotland
3 North England

Capture price by site,
£/MWh, 2018 real

4 Wales
5 South England
Baseload
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▪ In 2020, capture prices for the 5 selected sites already show a range
▪ However, as offshore wind capacity increases during the 2020s, correlation with the fleet becomes more important
▪ By 2030, the difference in capture prices increase by 2.5x, and 3x by 2040
Notes: 1) Generation weighted average across fleet
Sources: Aurora Energy Research
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Disclaimer
General Disclaimer
This document is provided “as is” for your information only and no representation or warranty, express or implied, is given by
Aurora Energy Research Limited (“Aurora”), its directors, employees, agents or affiliates (together its “Associates”) as to its
accuracy, reliability or completeness. Aurora and its Associates assume no responsibility, and accept no liability for, any loss
arising out of your use of this document. This document is not to be relied upon for any purpose or used in substitution for
your own independent investigations and sound judgment. The information contained in this document reflects our beliefs,
assumptions, intentions and expectations as of the date of this document and is subject to change. Aurora assumes no
obligation, and does not intend, to update this information.
Forward looking statements
This document contains forward-looking statements and information, which reflect Aurora’s current view with respect to future
events and financial performance. When used in this document, the words "believes", "expects", "plans", "may", "will", "would",
"could", "should", "anticipates", "estimates", "project", "intend" or "outlook" or other variations of these words or other similar
expressions are intended to identify forward-looking statements and information. Actual results may differ materially from the
expectations expressed or implied in the forward-looking statements as a result of known and unknown risks and uncertainties.
Known risks and uncertainties include but are not limited to: risks associated with political events in Europe and elsewhere,
contractual risks, creditworthiness of customers, performance of suppliers and management of plant and personnel; risk
associated with financial factors such as volatility in exchange rates, increases in interest rates, restrictions on access to capital,
and swings in global financial markets; risks associated with domestic and foreign government regulation, including export
controls and economic sanctions; and other risks, including litigation. The foregoing list of important factors is not exhaustive.

Copyright
This document and its content (including, but not limited to, the text, images, graphics and illustrations) is the copyright material
of Aurora[, unless otherwise stated]. No part of this document may be copied, reproduced, distributed or in any way used for
commercial purposes without the prior written consent of Aurora.
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