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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.

2 2020-11-12 | COPYRIGHT AF POYRY AB | ARTIFICIAL INTELLIGENCE IN ENERGY FORECASTING A I I E Y

AF POYRY



Our presenters

DR. JAN WIERZBA
Senior Principal
jan.wierzba@afry.com

STEPHEN WOODHOUSE
Director

stephen.woodhouse@afry.com
+44 7970 572444

+49 160 97 23 63 24

Dr. Jan Wierzba

Woodhouse

3 2020-11-12 | COPYRIGHT AF POYRY AB | ARTIFICIAL INTELLIGENCE IN ENERGY FORECASTING


mailto:jan.wierzba@afry.com
mailto:stephen.woodhouse@afry.com

Executive summary

Why AI? — Artificial Intelligence tools are a key enabler in becoming
a data driven utility of the future

— Artificial Intelligence tools are the state of the art
technology for processing large amounts of data and
deriving accurate insights

— AFRY will help you make data driven decisions all along
the energy value chain with its Al technology

— DEEP FORECAST - AFRY’s own forecasting platform
offers a user-friendly browser-based platform to run deep
learning algorithms, visualise and analyse results

DEEP FORECAST - AFRY's own forecasting platform
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WHY AI?

Artificial Intelligence tools are a key enabler in becoming
a data driven utility of the future

1 Patterns and trends

2 Predictive analytics

3 Actionable insights

4 Automated actions based on predictions
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WHY AI?

Artificial Intelligence tools are the state of the art technology for processing
large amounts of data and deriving accurate insights
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HOW CAN WE HELP YOU?

AFRY will help you make data driven decisions throughout the energy value
chain with its AI technology

AFRY WILL HELP YOU MAKE DATA DRIVEN DECISIONS ... ... THROUGH ITS AI TECHNOLOGY

< Electricity prices for day ahead or intraday auctions
< Electricity loss forecasts for advance purchasing

Electricity demand forecasts for grids or customers

< Heat demand forecasts for district heat portfolios

Generation forecasts for wind and solar assets
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WHAT IS OUR AI PLATFORM?

DEEP FORECAST - AFRY’s own forecasting platform
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— Platform is based on
machine learning
approach with deep
learning technology
modelling

— Integrated platform for
— Uploading and
managing data

— Model configurations
& training

— Daily forecasting &
sensitivity analysis

— User friendly browser
based interface
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WHAT IS OUR AI PLATFORM?

DEEP FORECAST offers a user-friendly browser-based platform to run deep
learning algorithms, visualise and analyse results

MODEL CONFIGURATIONS & TRAINING Eé FORECASTING & SENSITIVITY ANALYSIS @
Before training a model, user can:

— Upload input data per drag-and-drop — Compare model error with previously trained models

— Define modeling configuration on the platform — Run a sensitivity analysis for the model results depending on
. . . . . . the input variables
— Train model and visualise training process in real time

After training a model, user can:

— Forecast future/unknown values with the model

J
B
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TRACK RECORDS

DEEP FORECAST improved the client’s electricity demand forecast by 15-20%

Last 14 days used as input
Energy in MWh/h

D-7 D-6 D-5 D-4 D-3 D-2 D-1 Today D+1

Temperature
forecast

Surface radiation
forecast

@ Forecast
Input
AI based forecast improved forecast quality by 15-20% »
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TRACK RECORDS

We implemented an Al based model to forecast EEX day ahead spot prices
with 2010-2016 data

TRAINING TEST
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TRACK RECORDS

We implemented an Al based model to forecast EEX day ahead spot prices
with 2010-2016 data
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Q Intra-day patterns such as solar dips come out very well
Q Model recognises weekly pattern e.g. lower prices on the weekend

@ Rush hour peaks a bit low
Q Model predicted negative prices in extreme situation (holidays + low load + high wind gen)
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TRACK RECORDS

DEEP FORECAST improved TSO grid loss forecasts to the current process
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Live Demo

14 2020-11-12 | COPYRIGHT AF POYRY AB | ARTIFICIAL INTELLIGENCE IN ENERGY FORECASTING A I I E Y

AF POYRY



Al & Deep Learning for the
energy industry is here (to stay)

@ Be the first! (or someone else will)

Go and capture more value

1

T\




CONCLUDING REMARKS

Contact us

— Reach out to us for more information:
stephen.woodhouse@afry.com
jan.wierzba@afry.com

- More webinars will follow with relevant topics.

— Next week:

PJM and the impact of Pennsylvania’s
carbon pricing

Thursday 19 November
16:00 GMT / 17:00 CET

Sign up: tinyurl.com/AFRYwebinar1911
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