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Energy. Context and motivation

Both energy supply and demand are strongly influenced by atmospheric
conditions and its evolution over time in terms of climate variability and
climate change.

Thursday, Aug 30th 2018 1PV 25°C ~ 4PM 26°C . 5-Day Forecast

MailOnline

LatestHeadlines | Science | Pictures | Discounts

Britain's turbines are producing 40%
less energy as wind 'disappears' for six
weeks across the UK causing record
low electricity production

« Britain got 15 per cent of its power from wind last year — twice as much as coal
« Since the start of June, wind farms have been producing almost no electricity
« The 'wind drought' has seen July 2018 be 40% less productive than July 2017

« In the still weather, solar energy has increased by 10% to help cover the
drop-off

By JOE PINKSTONE FOR MAILONLINE W
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Energy. Context and motivation
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Annual variability (percentage deviation from the average) of onshore wind resources in
the 26 climate years for the considered regions. Source: JRC, 2020

S2S4E

§ ‘ Climate Services
for Clean Energy



Energy. Context and motivation

Renewable energy is growing fast to decarbonize the energy
svstem.

40%
=
&)
a
8 30%
e - Hydro-power
§ 20% - . Solar power
) _
o Wind power
| .
©
5 10%
0% -
19‘91 1994 1997 2000 2003 2006 2009 2012 2015 2018
year
Fraction of the hydro, solar and wind power capacities with respect to the total Q) S254E

% ‘ Climate Services

electricity generation capacities for the European countries. Source: EUROSTAT for Clean Energy



Energy. Context and motivation

Energy sector routinely uses weather forecast up to several days.
Beyond this time horizon, climatological data are used.

Met mast on Gwynt y Mor offshore wind farm (source: solar wheel)
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Applications
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Weather forecast : Climate predictions : Climate projections or
I Sub-seasonal Scasonal : Decadal mullidecadal
I
[ i ! o
1-15 days 1 15 d-1 month 1-6 months 1 1-10 years 20-100 years

Applications for wind/solar/Hydro generation

Posl-conslruction decisions
Energy producers:

commit energy sales for next day :
Grid operatars: Market prices andi

orid halance

|
Energy traders: Anticipate cnergy

prices
Plant operatars: planning for
cleaning and mazinlenance

Applicalions [or dermand

Daily operation decisions
Girid operators:
Anlicipale hot/cold days.
Schedule power plants to
reinforce supply.
Fnergy traders: Anticipate
Erergy prices.

Posl-conslructlion decisions
Energy producers: Resource
management strategies
I'nergy traders: Resaurce effects on
markets
Plant operators: Planning for
maintenance works, especially offshore
wind (&M
Planl inveslors: anlicipale cash [low,
optimize return on investments

Mid-lerm planming
Gnid operators:
Anticipate hotter/colder seasons
Schecule power plants to reinforce
supply.
Encrgy traders:
Anticipate cnergy prices.

Time

Pre-conslruction decisions
Power plant developers: Site selection. Future
risks assessment.

Investors: ['valuate return on investments
Policy-makers: Asses changes to energy mix
River basin managers: understand changes to
better manage the river flow

Long-term planning
Girid operators:
Anticipate addition of more capacity. Adaptation
of transmission lines
Paolicy makers:
an addition ol more capacily.
nderstend changes Lo energy mix

Q.’ S2S4E

§ ‘ Climate Services
for Clean Energy

il i




Why focussing on the energy
sector?

Variety of study cases. Both energy supply and demand are
strongly influenced by weather conditions.

Impact of the research. Main contributor to GHG emissions.

Advanced users, in many cases with experience in meteorology,
crucial for a climate services project.

Replicability
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Sub-seasonal predictions for agriculture
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CASE STUDY




Cold spell and wind drought in
Europe. January 2017

A cold wave over Europe led to extremely low temperatures, which
increased electricity demand for heating. Lower than usual wind speeds
also resulted in a decrease in wind power generation and caused a high risk
of energy imbalance in the energy grid.

Surface Temperature Precipitation

Standardized anomalies

Standardized anomalies of temperature, precipitation, surface S2S4E
Z2,6

wind and solar radiation for December 2016 through February 2017. e S
ERA-Interim reanalysis.



Cold spell and wind drought in
Europe. January 2017

The cold spell mostly affected areas in Europe. France in particular faced a
shortage in energy supply due to planned maintenance outages in several
nuclear power plants that coincided at the same time as the cold spell.

The anomaly was observed during winter 2016-17, and was particularly
significant from January 17th to 23rd, 2017.

Observed weekly means ans/c\(matology Observed weekly means anr@watology

temperature (°C)

p10-p90

I pa3-pes

= climatological mean

surface wind (m/s)

--- observed daily mean

— observed weekly mean

Climate Services

Observed temperature means and wind speed for December 2016 through February Climate services

2017. ERA-Interim reanalysis.



Temperature (C)

Cold spell and wind drought in
Europe. January 2017

Sub-seasonal forecasts for week starting 2017-01-17 (5W-12E,47N-54N)
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Sub-seasonal electricity demand and temperature forecasts for February 27th, 2018.
Issued four, three, two and one week in advance.




Cold spell and wind drought in

Europe. January 2017

Sub-seasonal forecasts for week starting 2017-01-17 (5W-12E,47N-54N)

Forecast time:
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Sub-seasonal wind speed forecasts for February 27th, 2018. Issued four, three, two and

one week in advance.
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Users’ perspective evaluation

P J}\mw

21.85
- 21.851
175.03

l Day ahead prices for 16/12/2021. Large

T AR differences across the continent, with a

core region around 420 €. UK prices are
the highest in Europe due to low wind
energy production, while Iberian system
prices are the lowest due to high wind
resources (source: EnAppSys).
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DECISION SUPPORT TOOL
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IMPACT EVALUATION




Why ?
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Decision Theory

The user has to make a decision
Users’ goal: max Payoff ([])

Climate Service's

Value

|
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Cold Spell & Low Wind
France & Germany 2017

HEDGING




NO
HEDGING

The trader
buys
energy on
the
day-ahead
auctions

Hedging
without
forecasts

Hedging
using

sub-season
al forecasts

J
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Week 3 baseload future settlement prices 2017
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NO
HEDGING

Germany

Baseline

France

\_

+21%

-14%
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German Power Futures

National

Temperature
P Demand

Gridded weather data —
(ERAS reanalysis; ‘EC ricity
Price model

forecast) Wind speed National
Wind Power

Decision
model

Time = Week X Time = Week X+N

Forecast price Close contract:
PrICE oy - .
> market price SELL at new price

Forecast price N

weeks ahead.

Close contract:

Forecast price : |
< market price fin BUY at new price

Gain if sign
of the price

difference
correctly
forecasted

Credits: David Brayshaw & James Fallon

Q. S2S4E

§ ‘ Climate Services
for Clean Energy



Hydropower in Sweden
Water Management 2013 -2015




Water Regulation Company
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Search location

Lheck previous forecast
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Inputs for
improvements

Technical support Report on monthly usage
DST Demos Feedbacks on service

DSTs Competitive
Advantages -

DST weaknesses

(NN
® o
.2 2

Monthly reports
and analysis

Inform

Business
Model

Inputs for
improvements Raising doubts on Questions to foster critical
forecasts’ interpretation discussion and
Technical questions On potential DST usage in
Feedback on internal decision-making
Inform forecasts verification Contacting different
Scientific departments within the
research companies
DST demo
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Conclusions

Same service,

Different use values

Users at the centre

Next steps?




Thankyou PN §2SA4F

Get in touch for more % 6 Climate Services
information! for Clean Energy

Public reports of the project will be available for
download on the S2S4E website: www.s2s4e.eu

Project coordinator: Albert Soret, Barcelona
% Supercomputing Center (BSC)
Contact us: s2s4e@bsc.es

This project has received funding from the Horizon 2020 programme under grant agreement n°776787.
The content of this presentation reflects only the author’s view. The European Commission is not responsible
for any use that may be made of the information it contains.
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This project has received funding from the Horizon 2020 programme under grant agreement n°776787.
The content of this presentation reflects only the author’s view. The European Commission is not responsible
for any use that may be made of the information it contains.
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