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Att vanda strommen (Switching the current)
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A cross disciplinary project between Linkoping
University, Hogskolan i Skovde and Jonkoping
University

"The project aims to create increased understanding
of different stakeholders' perspectives on energy

Att Vanda Strommen systems, society, environment and climate "



Learning together

* The first step to a
sustainable future is
understanding the
different pespectives and
conflicts and getting a
better overall view of the
complexity of energy
systems

* Mega game = game with
20-100 participants
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Switching the current as a serious game

Role-playing
* Serious games are primarily designed for (Presence and
more than just having fun creativity)

* The goal is ...
* Create an experience of transformation
e That visualize relations, challenges and
possibilities
* And create arenas for creative encounters

* Make perspectives and interests visible

* Therefore mega-game

. Board Simulation
* Therefore a region

game (realism)
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Understanding the scale

* Making sustainable Total energilfersel 16906 GWh

decisions means
understanding the impact -
of our choices on a large

scale

e The simulation is built on ...

the data collected from %
the game as well as e
region specific data N
* The simulation is also il
built on theoritic -
scenarios from academia "

Total slutlig energianvandning: 16363 GWh

Distributions-
forluster
757 GWh

Hushall
2870 GWh
%

Ovriga tjanster
1011 GWh
6%

on future trends iy

19%

El producerat genom industriellt mottryck synliggors i Sankey-diagrammet, men inkluderas inte i total energitillforsel eller industrins
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Our goal: reduce

CO2 emissions

*The Swedish parliament has
decided that Sweden shall be
carbon neutral by 2045
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Game structure

A full day activity (9-16):  An introductory round

e 3-5 Rounds of 45-60 minutes
* Debriefing after each round

 Summary and result presentation at the end
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The simulation models
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Energy grid model

Parametrized using regional
data (irradiation, wind speed,
energy demand, # of vehicles...)
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Transportation model
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https://openmodelica.org/images/M_images/OpenModelicaWorkshop_2022/1140_220422-Transportation-transition-Fossil-to-Electric-om-2022-v6-final.pdf

Biomass model
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Volume of trees (cubic metres)

le7

Age distribution in the region's forests

Trend over time

Carbon dioxide emission (tons)
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Simulation

* Input data generated in iterations after each round
* Simulations cannot change the past

* Historical data + time series + trends in decisions + delays
- generated data

2022 2027 2032 2045
Round 1 >
Round 2 Historical
Data Decisions of
Round 3 round 1 Decisions of round 2
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Current work flow

Transport

Play round and make
decisions

Generate graphs and
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OM

present results

Simulate the models

Count cards and
Collect data through
MSforms

Export Excel and
extrapolate data to

generate input for OM

Ekonomi (Inkomster - utgifter)

The value must be a number

Vilmaende (antal sjuka
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Visualisation of results

Total CO2 emissions (tons)
CO2 emission Budget (tons)

Energy flow Sankey diagram for 2030, based on game decisions
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CO2 budget

Accessible via QR code




ClimateReanalyzer GES Vay Lag
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BREAKING NEWS
' GLOBAL HEATWAVE BREAKS RECORI:

DROUGHT THREATENS FOOD SYSTEMS, SWEDISH FARMERS HEAVILY AFFECTED
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Volume of trees (cubic metres)

Age distribution in the region's forests

Trend over time
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Age distribution in the region's forests
Trend over time Distribution for current year
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Evolution of the simulation

Nov 22

First game,
about 20
peole,

1 person data
collection,
model crashes
because of
unexpected
parameters

Dec 22,
Jan 23

Second and third
games 20-40 people,
more detailed
simulation
parametrisation, script-
based data generation
based on round results,
some graphs can be
generated, but by the
time the can be shown
the round is over

May 23

Developed
biomass
Modelica
model as a
master
thesis

Nov 23

Increased
step size,
much faster
simulation,
forms used
to speed up
data
collection,
tested on 70
players

What’s next?

Calculate more indicators
(wellbeing or happiness for
example)

Integrate with a
climate/environment model
(Earth3?)

More interactive visualisation
(nicer graphs, better handling of
scaling)

Close the loop (control the
imports better)



Thank youl!
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