* Reminder!

Meeting in 20 minutes at 14:45

Weather view on LNG cargo purchase

Click here to Snooze for 15 minutes



\\f N GB electricity and gas demand
A\ depends on temperature (DJF)
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Source: Lake Street, using data from the National Grid, Elexon and Copernicus



:@ ...and also on renewable output (DJF)
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(7 W EC and GFS op forecasts
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Source: Lake Street, using data from ECMWF and NOAA
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Source: z500 plotted using GISS software from NOAA, using data from ECMWF and NOAA,



\
A

S

-( \ Forecast gas demand vs incoming LNG cargoes
\ *Hypothetical scenario™
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Poll: Based on the weather forecasts, do we purchase another LNG cargo to arrive on day 9°?
Yes, No, or Abstain from making a decision
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Source: Lake Street, using data from ECMWF and NOAA
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-( \ Forecast gas demand vs incoming LNG cargoes
\ *Hypothetical scenario™
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Poll: Based on the weather forecasts, do we purchase another LNG cargo to arrive on day 9°?
Yes, No, or Abstain from making a decision
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Source: Lake Street, using data from ECMWF and NOAA
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[ ake Street

working with the weather

How ensemble forecasts enhance the
energy sector

30 Years of Ensemble Forecasting and Symposium for Prof. Tim Palmer
Isla Finney
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Ensemble information in energy sector:
from exotic to essential
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\
 Early 2000: focus on the op runs
e 2000-2005: gradual introduction of ensembles, mainly ensemble mean
e 2005-2010: ensemble mean use normal.
ensemble member use increases, mainly for probabilities
e 2010-now: probabilistic forecasts from ensemble members normal,
increasing use of ensemble member pattern information,

exploration of regimes in terms of energy supply/demand

My experience — obviously variations between countries and energy houses
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Ensemble charts regularly viewed by
the energy sector

Ensemble mean and spread: 2 m temperature

Base time: Wed 30 Nov 2022 00 UTC Valid time: Fri 09 Dec 2022 12 UTC (+228h) Area : Europe

S ‘a'
WX

December 5th 2022

cumulative WR freq. (% of mem.)

100
80
60
Ensemble spread for 2m temperature (C)
15 25 45 8 14 25
A0 mean for 2m ©)
recasts (CCMWI) oy
ps.comwi intidatasctsllicencesigencrali) Tt Ec MWF
20
0 FRYS 3l
IRRNRRNRNRNNININ NN RSN RN

s ©2022 Lake Street Consulting Ltd
Source: ECMWF



60

50

ey
=

Spot price

el
=

10

1000 2000 3000 4000
Wind generation

December 5th 2022

Ensembles have value

96h forecast value for IT wind generation
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Source: Lake Street, using data from ECMWF and GME



RMSE in load factor
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Ensembles have value

96h forecast value for DE wind generation

***** Perfect Forecast -
.61 Best Ensemble Member yd
——= Weighted Position of ensemble mean o i )
@ 041 Ensemble Mean (Power) ,.’»-;:."'" .,-/'r
g —— Weighted Ensemble Mean //,, /./‘/
= 03— High Resolution “ ;;,,’-;;-:"/’, ./'/.
S —— Control Run 7l sif
& 0.2
®)
—
a®
0.1
0.0 1
N o, © A5} N i \
%,Q‘VQ %,QQ*'X %,@;L %,Q%'\' %,Q@'Q %,Qb"x %,Qbf?’
NG NS S NS NS MR e
s ©2022 Lake Street Consulting Ltd

Source: J Stanger, | Finney, A Weisheimer and T Palmer 2019 Environ. Res. Lett. 14 124086 DOI 10.1088/1748-9326/ab5e54
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:K \\\ Harder to extract value in sub-seasonal

Quintile dependent linear regression of forecast anomalies in DJF weekly mean French surface temperature against

H
reanalysis temperature. Forecasts on the diagonal black line are characteristic of a perfect model
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Source: Lake Street, using data from ECMWEF, Copernicus, NOAA. Work done by Josh Dorrington whilst on a NERC funded internship



:( \\\ Harder to extract value in sub-seasonal

—————— Month ahead vs day ahead trading strategy for FR power demand, DJF
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Source: Dorrington, J, Finney, |, Palmer, T, Weisheimer, A. Q J R Meteorol Soc. 2020; 146: 3623-3637. https://doi.org/10.1002/qj.3863
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Daily probability of entering regime from a neutral state

Weather regimes not always good as energy regimes!
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Source: Lake Street, using data from ECMWEF, Copernicus, NOAA. Includes work by Josh Dorrington whilst on a NERC funded internship




:( Ensemble members

\\\ highlight uncertainties
s and have temporal coherence
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Source: Lake Street, using data from ECMWF



Ensemble members
have spatiral coherence
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Source: plotted using GISS software from NOAA using data from ECMWF



\Forecast gas demand vs incoming LNG cargoes
\\ *Hypothetical scenario™
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Poll: Based on the weather forecasts, do we purchase another LNG cargo to arrive on day 9°?
Yes, No, or Abstain from making a decision
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:( \ summary
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e Use of ensemble forecast information is now so commonplace in energy
sector, many don’t remember making decisions without it

* Ensemble mean has additional skill (over op runs) from day ~5

* Ensemble members have far more information
* Highlight where uncertainty in the forecast is
and so a timeline as to when confidence will increase
* Provide a means of estimating probabilities
* Give insight into likely regimes, and so energy supply/demand balances

* Are spatially and temporally coherent, which helps with interconnector flows and
scheduling plant

Model error uncertainty is not fully yet explored by ensembles
[stochastic perturbations a step in the right direction, but don’t fully address]
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working with the weather

Disclaimer

Whilst this document has been composed with reasonable care by Lake Street
Consulting Ltd, the aim of this presentation is to promote discussion, and some aspects
are hypothetical. Therefore, we do not make any representation or warranty, express or

implied, as to the accuracy or completeness of the information contained herein.

www.lakestreetconsulting.co.uk

VAT Registration Number 183634590. Company Registration Number: 8895998.
Registered in England. Registered Office: The Old Engine Shed, Whetton’s Yard, Chapel Street, Bloxham, Banbury, Oxon, OX15 4NB
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