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Fibres (Pulp, Timber)

UPM Energy —O Beyond Spot
Independent business area of UPM. UPM Energy optimisation and

Focus on energy generation management service for industrial
and optimization. businesses.

s;) Raflatac (Self-adhesive label materials)
Specialty papers (Labelling and packaging materials)
Communication Papers (Graphic papers)

Plywood (Construction, vehicle flooring and LNG)

leads the forest-
based bioindustry

Other operations (Forest, Biofuels, Biochemicals, Biomedicals,
Biocomposites)
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UPM Energy is significant producer of low emission %
energy, with its competitive electricity generation asset A

portfolio

« Second largest electricity producer in Finland

+ Current generation capacity 1,400 MWe

» Share of upcoming OL3 capacity 500 Mwe

+ UPM Energy is growing on CO, free electricity
generation - 98% of production CO, free (2020)

and increasing

In addition to UPM Energy’s assets, UPM Group has
generation assets worth 1,400 MWe at its mill sites
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Thermal;
95 MW
i Hydro;
Upcoming “ ’
nuclear; 719 MW
500 MW
Current
nuclear;
587 MW

Annual production around ~9 TWh, of which clear
majority is nuclear and hydro
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More uncertain and complex energy markets require ﬁgé
new thinking and actions L

Uncertainty and
complexity are increasing

Political dimension is a growing
factor in energy markets.
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Renewables and
hydrogen economy are
game changers

Market design and roles are

changing. From traditional
producer-consumer roles to

multidimensional market actors.

New
operational environment

requires new thinking

Growing need to operate outside
the traditional box and think about
energy in larger scope than just in
megawatts
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Energy transition means that consumer needs to ,’%
&

engage more in maintaining energy balance

Days and weeks
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Data science, real time, Al
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UPM

New world order needs new skills
and capabilities

More IT and data than technical —
energy is numbers and real time
data transfer

Less forecasting and more
adaption — probabilities more
relevant than bad forecasts

Need for speed — accelerating
technological development and
requirement for quick response
times
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Energy market transformation is already here and it is ,*ﬂ%
accelerating - Luckily the needed tools already exist! U’§M

* The more there is renewable power production capacity, the higher the power price
volatility. Wind power capacity will increase 1700 MW this year. Balancing highly volatile
power production needs fast response from other power producers and consumers

* The roles in the power market will turn around: The consumer will become the active one
and the producer the passive one -> consumption flexibility becomes critical and pays off
like never before

» There are already solutions and services to do consumption flexibility. The idea is to
analyse how much could a power consumer adjust with the consumption and when, plus
what is its monetary value

+ To be noted: |i24e]lliy (use the same energy, BUT at a different moment of time than

usually — can be implemented immediately, with same equipment) and
(using less energy than before by investing in another equipment) are two different things!
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O Beyond Spot’ - customer data enhanced with co-data ﬁ%
from external sources n

Via our approach, the data of how and where electricity is consumed is visible.
. . . . . . . ‘Weather Wind Pressure Visibility

Combined with 3rd party data we can also visualize information which enables ’
managing environmental component of the energy consumption at hourly level. %

Consumption CO:-emission estimate zz

74 gco2mnn ‘Z

Live data from wind Live data on grid .
ety :og‘enerat\on district parks electricity Live weather data
eating
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'UPM Schongau is located in the
- .German town of Schongau, some
_. 100 kilometers from Munich. =
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Uncoated n‘iééhahiéarl papers
Matchine finished spécialitys®
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Paper m|II

0 Deinking plant 0 TMP plant / heat recovery @ Gas fired CHP plant (HKW 3)
e Paper machine 6 (PM 6) o CHP plant (HKW 2) m E)f({lrua%nltotﬁeatment plant / biogas
e Paper machine 7 (PM 7) o Specialty Minerals Inc. PCC productlo@ Wood chips storage

o Paper machine 9 (PM 9) @ Workshops @ Old paper warehouse

o Packaging 0 g)t,gaénmpower plant / district heat 0 Loading bridge area

0 Paper loading @ Hydropower plant
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O Beyond Spot’scope of Schongau project "?f

Beyond Spot Optimization

Beyond Spot Trading Beyond Spot Cloud Beyond Spot Forecasting

Streaming data |:—._|Q,

Mill System A

I
| DCS (control system)

oo EEEEEN &
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File transfer

Mill System B




Power price is taken into account in paper production

planning in several different phases, evening out the %
consumption peaks UPM

1-2 weeks ahead 1-3 days ahead This day
Power price forecast is taken into Paper mills’ mass, steam and Depending on the situation with
account, target is to optimise costs electricity balances are planned in production and other circumstances
especially in maintenance timing advanced optimisation models that (raw materials, resources, ...), paper
are able to take into account the mills participate short-term markets
optimisation opportunities according by providing consumption flexibility
to the power price forecast to balancing and reserve markets
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Example: Next day power consumption, on average in August
2022 on single paper machine line, incl. mass production

Consumption with respect to average Spot price, €/ MWh
+40% - - 400
+30% A - 350
+20% - - 300
- 250
+10% -
Average > 09, - 200
consumption 0
- 150
- 0 -
10% - 100
-20% A L 50
-30% -

-0
1234567 8 9101112131415161718192021222324

Hours in a day
I Consumption (left axis) == Price (right axis)
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Wapice, the digitalization company from Finland

> Transforming Industrial Companies through digitalization
since 1999

> Private ownership

I — L8 R = =

I ‘unn‘luul - > Continuous organic and profitable growth
i > Employing >350 lloT and Al experts

» 10 office locations in Finland

> 1SO 9001, ISO 14001 and ISO 27001 certified

National ® l‘g@ﬂs‘ "%, ENABLER OF -
2 . roup AN —
Entrepreneur { FINNISH Microsoft Partner ~ EnerauWeek 3. EtherCAT.
Award 2016 Highost c.a:nwgr;ma oss i\\\:mws.ny/z ® | SERVICE GOLD Application Development 2 U 1 8 Member W Technology Group
“Bisnode oD o00t=150 14001 -t

K F M IC rOSOft 2019 Partner of the Year Winner
Application Innovation Award
Partner



Technology & Digitalization Services

© Wapice Ltd.

Analytics, Al
and Big Data

Cyber Security

Internet of Things
Services

Web and Mobile
Solutions

@ Cloud Services

'5:_”“'\_'%' DevOps

(o jm o)

Design Services

OPC and OPC UA
Solutions

Consulting

Electronics Design and
Embedded Systems

Technology and
Digitalization Solutions




Edge to Cloud ===--p Custom Azure Service Azure

Microsoft Azure connected
factory pipeline e e
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https://learn.microsoft.com/en-us/azure/architecture/example-scenario/iot/connected-factory-signal-pipeline



Microsoft Azure connected factory pipeline

(re-designed

)

v Secure OPC UA cloud connectivity with IPsec VPN tunnel

v" Access and maintenance complexity solved

v Fast time to market and predictable cost structure with loT-

TICKET® cloud tools

OPC UA l

Data aggregation %
sener |Pei—(OPCUA( b
—
Virtualigateway g

Cloud services

. @) 10T-TICKET

Azure event hub
integration

Azure event

Ml Microsoft

Azure |oT Edge Device
deployment

Azure loT Hub

Azure Virtual Network

iSubnet

Public IP

Azure Industrial
loT

Azure managed
VM




OPC UA addresses challenges

Vendor independent

~/ Industry 4.0 solution s

Inbuilt Security

Standardized long-term roadmap

Clear responsibilities between different operators,
a systems and interfaces

o Sl m p I e arc h |teCt u re Easier to integrate and aggregate industrial systems

Easier to maintain and solve problems

y« Straightforward interoperability and cloud connectivity
N with standard tools
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loT-TICKET"

x CREATE APPS, FAST
gg Arrive at solutions

— start now, deliver tomorrow

We provide free multi-platform apps
and APIs to provide you the means to
start acquiring data and start creating
functional applications right now.

CLOUD ENABLED MESH NETWORKS

el

IoT-TICKET® at its core is a tool suite that easily
incorporates into your existing ecosystem allowing you
to unleash the full benefits of Internet of Things: cost
savings, increased efficiency and improved service.

IoT-TICKET® can also function as a complete one-stop-
shop loT-platform.

THE lIoT PRODUCTIVITY STUDIO
Cut down the costly software development
— empower anyone to build apps

IoT-TICKET® includes web-based drag & drop tools
for application building: create Dashboards with over 30
customizable widgets and add the logic visually by
connecting data blocks.

Butler Analyzer Service

Building [




loT-TICKET® addresses challenges

Current challenges adapting loT more in the industry based on loT Signals Ed. 2

37% 33% 31% 25%

Time to Market Lack of Experts Lack of Knowledge Technical complexity

Source: https://azure.microsoft,com/mediahandler/fiIes/resourcefiIes/iot-signaIs/IoT%ZOSignaIs Edition%202_English.pdf



https://azure.microsoft.com/mediahandler/files/resourcefiles/iot-signals/IoT%20Signals_Edition%202_English.pdf

The platform of energy services

@F

Weather forecast

Open data
service

1
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Current power

plants
—
— loT Analytics Virtual
(=] management  engine batteries
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Control Room

Powered by loT-TICKET"®

I Energy storages
-
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Distributed power production




- CREATING A SMARTER
2 Wapice e

Visit wapice.com



