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INTRODUCTION

DISCLAIMERS AND RIGHTS

NOTHING IN THIS REPORT IS OR SHALL BE RELIED UPON AS A PROMISE OR REPRESENTATION OF FUTURE EVENTS OR RESULTS. AFRY HAS
PREPARED THIS REPORT BASED ON INFORMATION AVAILABLE TO IT AT THE TIME OF ITS PREPARATION AND HAS NO DUTY TO UPDATE THIS
REPORT.

AFRY makes no representation or warranty, expressed or implied, as to the accuracy or completeness of the information provided in this report or
any other representation or warranty whatsoever concerning this report. This report is partly based on information that is not within AFRY’s
control. Statements in this report involving estimates are subject to change and actual amounts may differ materially from those described in this
report depending on a variety of factors. AFRY hereby expressly disclaims any and all liability based, in whole or in part, on any inaccurate or
incomplete information given to AFRY or arising out of the negligence, errors or omissions of AFRY or any of its officers, directors, employees or
agents. Recipients' use of this report and any of the estimates contained herein shall be at Recipients' sole risk.

AFRY expressly disclaims any and all liability arising out of or relating to the use of this report except to the extent that a court of competent
jurisdiction shall have determined by final judgment (not subject to further appeal) that any such liability is the result of the wilful misconduct or
gross negligence of AFRY. AFRY also hereby disclaims any and all liability for special, economic, incidental, punitive, indirect, or consequential
damages. Under no circumstances shall AFRY have any liability relating to the use of this report.

All information contained in this report is confidential and intended for the exclusive use of the Recipient. The Recipient may transmit the
information contained in this report to its directors, officers, employees or professional advisors provided that such individuals are informed by the
Recipient of the confidential nature of this report. All other use is strictly prohibited.

All rights (including copyrights) are reserved to AFRY. No part of this report may be reproduced in any form or by any means without prior
permission in writing from AFRY. Any such permitted use or reproduction is expressly conditioned on the continued applicability of each of the
terms and limitations contained in this disclaimer.
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BID3 MAJOR USE CASES

What questions does BID3 answer?

System studies:
Decarbonisation, effect of regulation, grid investment

Operational revenue and investment analysis:

Thermal, renewables, batteries, flexibility, interconnectors

Market operation:
Forward curve prices, trading, impact of weather and outages

Watch a general introduction
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https://www.youtube.com/watch?v=gXSt2EXFXZc

OVERVIEW OF BID3LIVE

Modelling the forward curve is all about data: BID3 feeds in humerous
forecasts to create a ‘digital twin’ of the power market
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», BID3live

Power forward benchmark

BID3LIVE - WHAT IS IT?

We simulate the full forward curve on a daily basis with the latest forecasts
of weather and market data

<~ Explore / BiD3live / BID3live / ST DailyForwards 1

k- R
— BID3live takes the latest forecast of weather data, demand
and plant outages from Energy Quantified Paily forwards on May 6, 2020
~— 40
g g 20 I
— The data preparation process is fully automated in Python £ 20
and, together with BID3, is available as a turn-key solution 3 ey
Ei 20 \—-_._,_ /_,_.——-—-—'-_'—_
E% -‘_\\/
%if 0
— . 3 20
— Projections made at two timeframes: I —
gE i
— Next 4 weeks 52
§a o
— From month+1 to year+2 °2 .,
‘Eu:' 40 —
_>'§ 20 I —
- BID3live enables a comprehensive ‘what-if’ analysis around "%
all fundamental drivers g 20
May 6, 2020 May 7, 2020 May 8, 2020 May 9, 2020 May 10, 2020 May 11, 2020 May 12, 2020 May 13, 2020 FM; e
W BID3live Market FWD .
— Results available: — Output available: prices, flows, generation per asset,
— on a Tableau web platform cash flows, range of uncertainties (weather, demand,
fuels, etc.)

— through an API linked to Tableau (automatic download)
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https://www.energyquantified.com/
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COMMODITY PRICES

Commodity prices have dropped to record lows over the past few months,
but the forwards, particular gas, are in steep contango
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PLANT OUTAGES

Although we factor in all known maintenance and outages, French nuclear
availability is the biggest influence due to the volume of generation involved

PLANT AVAILABILITY IN BID3LIVE

French nuclear availability - 2020

MONTEL 60

Print Add to favorites

EDF cuts 2020 nuclear output goal by 20% to 300

Wh 50
France to see new reactor maintenance calendar in

Montel} EDF has reduced its 2020 nuclear output target by up to 20% dayS
impact of the coronavirus pandemic on its reactor maintenance scheq
40
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BID3live pulls in all the latest REMIT data on plant outages and maintenance

AFRY
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BID3 SCOPE

BID3live covers all major European markets, although we’ll focus
today on France, Germany and GB

[ ]
BID3I|ve> y
Power forward benchmark e
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BID3LIVE AND FORWARD PRODUCTS

BID3live produces an hourly forward curve, which we’ve aggregated into

traded forward products

Forward curve on 5 May 2020
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Annual products

;
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BID3live prices

2021

2022

— Power prices are in

contango, impacted
by rising commodity
prices across 2021-
22

BID3 and market
show a good match
in June 2020
contract, but diverge
afterwards

Market prices are
much higher than
BID3 by Sept
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BID3LIVE AND DEMAND SENSITIVITIES

To understand the impact of COVID-19, we’ve looked at different demand

levels over the next couple of years

Forward curve on 5 May 2020 (demand sensitivities)
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2022

— BID3live allows
sensitivities to be
quickly built up and
run every night

— Sensitivities here look
at a range of demand
from +5% to -15%

— We're interested in
when the market
believes economic
activity and demand
will return to normal
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BID3LIVE AND IMPACT OF WEATHER

BID3 live also allows the impact of weather to be examined

Forward curve on 5 May 2020 (weather year range)
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BID3LIVE AND IMPACT OF WEATHER

Certain weather patterns, if repeated, could have a big impact on market
outcomes

Forward curve on 5 May 2020 and range by ther pattern
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RUNNING AUTOMATIC SENSITIVITIES

BID3live allows automatic sensitivities to be carried out: in this case we've
looked at varying demand levels against the April 2020 contract
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HOURLY GENERATION FOR THE REST OF MAY

BID3live has a rich output of every asset on the system, with shorter-term
projections including the impact of weather
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NEXT 10 DAYS - SENSITIVITY ANALYSIS

The upcoming weekend will once again be interesting — with a risk of low or
highly negative prices
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DEEP FORECAST - AI BASED FORECASTS

Combining Al techniques and fundamentals modelling could lead to the best

of both worlds

Deep Forecast

DEFINE CHALLENGE TRAIN MODEL FOFR

Deep Forecast

CUR > INSPECT CUR DEFINE CHALLENGIE TRAIN MODEL FORECAST MODEL
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e 2019-01-08 2019-07-07 2019-12-31
80-10-10
p START TRAINING Il STOP TRAINING
Model Results
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ts_id_00011_qulour T 40.24 Progress Model topology IstmCells A
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avg -1.42 - E o dropOut
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avg -10.74 9 = < >
1000
500
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1000
500
e NN
0
29 Nov 30 Nov 01 Dec 02 Dec 03 Dec 04 Dec
AT
Fundamentals
Consumed Energy >
1000 \
500
0
29 Nov 30 Nov 01 Dec 02 Dec 03 Dec 04 Dec

21 7 May 2020 | COPYRIGHT AFRY | BID3LIVE: POWER FORWARD CURVE MODELLING AND THE IMPACT OF COVID-19

A

FRY

AF POYRY



Agenda

Modelling power market forwards using
BID3live

Outlook for future market prices and
impact of COVID-19

How AI and fundamental modelling
together could shape the future

Conclusions

S i Ty o e G \f \
22 7 May 2020 | COPYRIGHT AFRY | BID3LIVE: POWER FORWARD CURVE MODELLING AND THE IMPACT OF COVID-19 o E one 14 b f v A F R Y
e AF POYRY




Conclusions and next steps

BID3live service available for online trial

— Collapse in demand, alongside gas and carbon
prices, has driven short-term forwards down

— Recovery in demand is expected by the market N Cmomee ™ am ™

by Aug/Sept N S N

— Weather impact is important to model as a key

driver of risk, particularly in winter
— Generation output of all plant provides insight | i s R S
into what will happen in the future R e a2 S WAV
— This weekend shows high risk of price collapse Al oA Al A AL~AA
— Trial of BID3live service for interested clients H A J‘ —_— | A A A A A A~
- . 3“ — |
— Our independent view of forward curves T —

Great Brit
ri.. Viholesale pri.

Italy
Whalesale p
- B

|
|

— BID3 Short Term available for a fully bespoke,
in-house solution

Netherlands
Wholesale pri..
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CONCLUDING REMARKS

Contact us

— Contact us for more information:
stephen.woodhouse@afry.com
james.cox@afry.com
ovidiu.stoica@afry.com

- More webinars will follow with relevant topics, and any
update on the evolving situation.

— Next week:

E-mobility after COVID-19: challenges and
opportunities

Thursday 14th May
2pm BST / 3pm CEST

Sign up
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