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ABOUT US

We aim to mobilize the
inheriting generations, bringing o etk s/
together people from all walks
of life in a joint global effort.
This movement unites the
stakeholders with a particular
concern for the environment,
economic growth and
international and social security,
thus accelerating progress
towards sustainable energy
solutions.

Our Activities

» Young professionals network
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» Green energy system

» Sustainable society

» Several diverse projects & events:
» Electricity Markets 2.0

Energy Mondays

Energy Tours

Greenspiration conference

Changing the Game
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"Changing the Game”

Create your own energy
scenario for Europe in year 2035!

* CO, Emissions

« Share of Renewables
« Security of Supply

* Energy Consumption
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What you will be doing?

* Understand how European

energy system works.

* Energy system planning

(Educational Lego Game)

TRANSPORT

BUSINESS AS USUAL 2030 TOWERS (NORTH)

* Open discussion among an

ELECTRICITY

Interdisciplinary audience.

= Wind/Wave

= Water

[T

TRANSPORT

== Uranium

== Biomass

Opportunity to create your

Nuclear power emits no CO, but it produces radioactive waste
which must be disposed of,

e=n Natural gas

HEATING

own energy scenario for s oo TR E ol
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"WHY ARE ENERGY
SYSTEMS SO
IMPORTANT”

EEEEEEEEEEEEEEEEEEEEEE

OOOOOOOOOOOOOOOO
||||||||||||||||||||||||||||||||||||




Climate change impacts




Global GHG emissions by sector
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Source: (World Resources Institute, 2017).



Our energy dependency

Jﬁ[ EU-28 energy dependency
(in 2014, Mtoe, %)

Net Imports to EU28
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Oll reserves

Map of countries

with proven oil reserves

(in millions of barrels)
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The goal of playing ”Changing the Game” (CtG)

[ - -
Please discuss the climate impacts of your decisions!




"LET S INTRODUCE
CHANGING THE
GAME”
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CtG-Lego Bricks

ENERGY SOURCES

CO2 NEUTRAL CO:2 EMISSIONS

1 LEGO BRICK

125 PJ of primary
energy used per year.




Peak & Base electricity consumption

1 ELECTRICITY LEGO BRICK

An electric output of 17.5 TWh.
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Base electricity consumption Peak electricity consumption

Base and peak electricity consumption
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Energy dimensions

COAL OIL




Energy dimensions

NATURAL GAS NUCLEAR
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Imensions

Energy d

BIOMASS




Europe’s regions in the game

Sweden

! Finland
- Denmark
= Estland
Lettland
Lithuania
UK
Ireland

o e [
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CtG-2035 BAU tower region set

ELECTRICITY ELECTRICITY
PRODUCTION CONSUMPTION
TOWER TOWER

TRANSPORT l
TOWER

HEATING
TOWER

INDUSTRY
TOWER




How to play “Changing the Game”?

STAGE 1

TARGET SETTING:
* Understand your region
« Agree on your 2035 Region Targets:

N

APPLY CHANGE CARDS TO BAU 2035:
» Select the technological and social change cards to transform the transport,
heating, industry and electricity consumption tower.

STAGE 2

CONSTRUCT YOUR ELECTRICIY PRODUCTION TOWER:
« Sell to the facilitator your BAU 2035 Electricity production tower.
» Select the capacity cards or power plants technology to build your new tower

@

STAGE 4

EVALUATE YOUR NEW SCENARIO:
« Calculate your results and evaluate if your region targets has been achieved
+ Make a short presentation of your new scenario.

]
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30 min

90 min

60 min

30 min



CtG — Stage 1: Set targets

Target setting + focus areas TARGETS & RESULTS NORTH REGION

» Understand your region TEAVIPLAYER NAVE 2010 |2a | mameers |Resuirs
> Agree on your 2035 targets | gores per contaperyean o | o Y
TOTAL ENERGY CONSUMPTION: 114 131
bricks bricks
Use extra information material: | sHARE oF RENEWABLES 19% |25%
» Regions CONSUMPTION OF OIL & GAS 67 69

bricks bricks

» Background posters OTHER TARGETS




CtG — Stage 2:Apply Change Cards To BAU 2035

» Transform the TRANSPORT, HEATING, INDUSTRY and ELECTRICITY
CONSUMPTION tower based on your 2035 regional targets.

» Use the CHANGE CARDS
» Available technology and social change behavior that can be implemented in each sector.

» Sort the CHANGE CARDS:
» YES: Changes you want to implement
» MAYBE: Changes you might want to implement

» NO: Change you do not want to implement

» Pick up a BRICK BANK MANAGER and ACCOUNTANT
» Brick Bank Manager: Applies the changes to the towers

» Accountant: Keeps track of expenses (implementation cost) and savings (removed fuel bricks).




CtG — Stage 2. Change Cards

—
rere (RANSPORT
Change Card '@ Electrical vehicles 1 Tower
Name ——) Sector
Electric vehicles can be charged with electricity from the
Change ,Card grid, but they have a shorter driving range than fuel-based
Description vehicles. EVs require the establishment of a charging
infrastructure. (Includes Plug-in hybrid electric vehicles.)
Cost \ Bricks effect
sector tower

Bricks effect on the electricity 4—/

consumption tower




CtG — Stage 2: Change Cards

North

Super-Grid

North Africa is almost Europe

North

Producing electricity for your region with concentrated solar
A supergrid will allow for increased exchange of electricity power in North Africa can be made possible. CSP generates

within and between regions. This helps the integration of electricity with concentrated sunlight as heat source instead Req uires
uncontrollable production. of fuel. Requires supergrid connection to South Euro,
]

B supergn‘d
Cost: 500 MEUR - - ey connection
- I =y card
EFFECT %
Serhegion) -1 +1 700 MEUR per brick. MAX 2 BRICKS!

NB! Effect is proportional to number of regions who played the card NB! CSP does not need to be backed up by flexible bricks since CSP

output partly follows consumption patterns.

Effect proportional to the number of regions that play it




CtG — Stage 2: Change Cards

North . HEATING
Lower indoor

North

R&D in Carbon

Capture & Storage temperature

A less comfortable indoor temperature reduces the energy
need for heating.

CCS is a technology in which CO, can be captured out of
the exhaust of power plants and industrial processes. The
CO, can subsequently be stored in underground rock
formations or aquifers.

Shared costs

I Cost: 4000 MEUR (Cost can be shared with other regions) Cost: 0 MEUR ~
with other « e
regions EFFECT Enables Ceal Power with CCS” EFFECT ~< )
J T g 3

#

Enables the CCS changes cards in the game Option to use any available energy source




CtG-Implement selected change cards

ACCOUNTANT

» Note all the YES cards, Cost & Savings (the removed or added fuel bricks).

» NB: If you use bricks from the “Bank” (region available sources), you have to pay for
them!

ACCOUNTING SHEET

ELECTRIC VEHICLES 1 3000 - 6 RED/OIL




CtG-Implement selected change cards

BRICK BANK MANAGER

» Remove or add the Lego bricks based on the YES
cards to the saving bucket

- 6 oil - - 1 peak
K
%L-\ o)
' / . +5 base\\ A\ 4
PP i DD

BEFORE savings IMPLEMENTATION electricity AFTER
bucket consumption
bricks bucket




CtG — Stage 2:Economic balance calculation

» Calculate the SAVINGS:

» Count all removed fuel bricks in the saving buckets.

Nr. of bricks removed for each fuel type X its cost (fuel price)

» Minus all the added fuel bricks taken from the bank.

Nr. of fuel brick added X its cost (fuel price)

Fuel Price List

Fuel LEGO®

Fuel Type

Fuel price
(MEUR/brick)

‘ Coal 300

SAVINGS : EFFECT ON THE <& 1200
BRICKS QY | o | =

TPESERVEL [nunsen | UELPRCE | savies b A ol B
RED / OIL -6 1200 7200 ‘ Biomass 700

*Using CCS does not requine diferent coal, but It does requine mane caal {since enangy ks nestied o
remove C0s). The price Increase of 50 % 15 3 0t 100 exireme,




CtG — Stage 2: Economic balance calculation

» Calculate the economic balance
» BALANCE = SAVINGS - COST
» COST:

» Calculate the total cost of implementing all the YES cards, using the
accounting sheet

» SAVINGS: Fuel Price List

Fuel LEGO® Fuel Type

Fuel price
{MEURbrick)

» Calculate the total savings arising from the changes, using the
accounting sheet and fuel price sheet (multiply amount of removed
fuels with their unit price).

» Exp: - 6 red bricks x oil price =6 x 1200 MEUR = 7200 MEUR 3

Coal 300

Matural Gas 800

Coal with CC5” 400

~ Biomass 700

*Lising CC:5 does not raquire diffesent coal, but it does requine more coal (Since energy s needed o
remove CO:). The price Increase of 50 % 15 a bit 100 exreme.




CtG — Stage 3: Power your future

» Opportunity to transform your BAU 2035 electricity production tower to fit your dream
vision! Construct the NEW future power supply tower

» Sell to the facilitator (“bank™) your BAU 2035 electricity production tower

» BALANCE + “BAU2035 ELECTRICITY PRODUCTION TOWER REVENUE” =
BUDGET

» The BUDGET can be spent on building your future electricity production tower




CtG — Stage 3: Energy production
technologies and electricity system

.:mv

@cm

[ S— Te—
TOTAL ELECTRICITY DEMAND




CtG — Stage 3: Understand the electricity system

» Physical constrains on the electricity system

» Rules for satisfying the base and peak electricity consumption:

Base and peak electricity consumption

Power /GW
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Base and peak electricity production - Flex, inflex and uncontrollable
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Peak electricity consumption
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CtG — Stage 3: Capacity cards

Capacity card , Wind Power Nuclear Power

name
Capacity card Windpower is only as reliable as the wind. Thus there is an Nuclear power emits no CO, but it produces radioactive waste
description ) inherent need for other power plants which can be swicthed on which must be disposed of.
P or off depending on whethsi the wind blows. ’
u“conm“a} I FLEXIBLE INFLEXIBLE
e oy e
I < 4 ‘ \ ¢ 4
\ 800 MEUR per brick. \ N/A 600 MEUR per brick.

Wind and solar power plants are
uncontrollable due to fluctuating
weather

It is not possible to have flexible
nuclear power due to high risks etc.




CtG — Stage 3: Implement selected capacity
cards

» Select the capacity cards to build your new electricity production tower for your dream
2035:

» Based your decisions on your stakeholder roles, on your 2035 regional targets and
budget.

» Satisfy the new electricity demand represented by the electricity consumption tower.
» Base electricity demand.
» Inflexible capacity power plants
» Uncontrollable + Flexible capacity power plants
» Peak electricity demand.

» Flexible capacity power plants

» NB: The “Bank” limits the available resources to the particular region.




CtG — Stage 3: Register expenses of all
Implemented capacity cards

CONTROLABLE RESOURCES
INFLEXIBLE CAPACITY | FLEXIBLE CAPACITY TOTAL
TECHNOLOGY | _ _ _ _ _ - —— EXPENSES
COST (CI) , AMOUNT (Al) (CI*Al)+(CF*AF)
CONTROLABLE COAL ]
TOTAL EXPENSES COAL WITH CCS :
oIL :
+ GAS !
BIOMASS I
UNCONTROLABLE YDRO T
|
TOTAL EXPENSES NUCLEAR !
- UNCONTROLABLE RESOURCES
TOTAL EXPENSES UNCONTROLABLE CAPACITY TOTAL
TECHNOLOGY e —:- === ===="1 EXPENSES

WIND I

CSV (CONCENTRATED SOLAR PANELS) |
SOLAR PV I




CtG — Stage 3: Financial balance
calculation

BUDGET

TOTAL EXPENSES

FINANCIAL —
BALANCE
» Check the consequences of your

financial balance in the welfare
services.

Your balance does not have
to fit in the end - just be
aware that it will affect

people’s lives if you come
out with a negative balance:

. +0 Mill Eurc:
You are spending the amount
on energy systems expected in
the BAU2030 scenario

-20,000 Million. Euro:
All people staying in hospitals
in your region need to be
discharged one day earlier




CtG — Stage 4: Evaluate your new scenario

» Calculate Total Energy Consumption:
Count total nr. of bricks (T)

» Calculate Total nr. renewable bricks (R)

» Calculate the share of renewable sources %

TOTAL NR. RENEWABLE BRICKS (R)

/
TOTAL NR. BRICKS (T)

SHARE RENEWABLES %

» Calculate consumption of Oil & Gas:
Total nr. of Oil & Gas bricks.

ENERGY

FUEL LEGO RESOURCE

NUMBER OF
BRICKS

COAL

OIL

NATURAL GAS

COAL WITHCCS

NUCLEAR

BIOMASS

HYDRO9

‘
4
=&
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W
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WIND
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\@

SUN

TOTAL ENERGY CONSUMPTION
Total n° of bricks (T)




CtG — Stage 4. Evaluate your CO2 emissions

» Calculate Total CO2 emissions:

» Estimated region population in 2035

» Calculate CO2 emissions per capita (tons/capita)

I ENERGY | NuUMBER | CO2 EMISSIONS
| RESOURCE | OF BRICKS | (dots units)

t COAL X 20 dots =

FUEL LEGO

‘ I oL X 16 dots =
1
‘ : GAS X 12 dots =
TOTAL dots
Conversion factor CO2 emissions Region CO:2 emissions per

- Population e _
0.6 (millions tons/dots) X Total dots (dots) (million)  — (Tons/ca



CtG — Stage 4: Short presentation of your
NEW scenario




Join us!

You want to act. You want to make a difference. You think you
can. Make a difference.

»  WWW.energycrossroads.org

» Follow us on FB:
» Energy Crossroads Denmark
» Follow us on Insta:

» #Energycrossroads



http://www.energycrossroads.org/

