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Renewable Potential
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Super-grids

Economic Benefit

Challenges and
Retrospection



Role of Super Grids

Use of optimal sites for
renewable generation
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Consisting well Integrated
elements
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Regions that are few
thousand km away can
be connected
Diverse solutions to avoid
over dependence

=

Highly efficient with no °c Qo
further chemical conversions

Economically beneficial

(&l

@ Super-grids

Various regions play a
role simultaneously

Goal of the study:
How big is the cost
reduction can be?



Electricity Exchange Model

Year 2050

Demand

Electricity Demand
estimations through
GDP forecasts

Optimization Storage

* Linear
« Cost Minimization Li-ion battery
* Hourly resolution

Potential Status Quo

Open-source tool for
renewable potential

analysis
urbs iwww.github.com/tum-ens/urbs
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<1% of renewable
potential is realized
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Scenarios

Base Scenarios — No capacity limit for lines
Translim Scenarios — Max capacity for each line is 24 GW
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Base Scenarios

No capacity limit for lines
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EU

Capacity Expansion (GW)
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Canada-EU

Difference in Expansion (GW)
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MENA-EU

2500
2000
1500
1000

500

-500
-1000
-1500
-2000
-2500
-3000

Storage size (TWh)
o R N W B U1 O

Difference in Expansion (GW)

B Nuclear plant B Biomass plant ® Hydro runoff ® Dam Turbine M Geothermal

OpenFieldPV ® RoofTopPV B WindOn B WindOff

Storage Expansion

B Energy @ Power

Thushara Addanki | Super-grids | July 2022

1000
800
600
400
200

= e ™A e o THT

Elec (TWh)
10 - 200

200 - 400

400 - 600

600 - 800
800 - 1000
0 1000 - 1200
N 1200 - 1400
B 1400 - 1600
I 1600 - 1800
I 1800 - 2000
I 2000 - 2200
I 2200 - 2237

Demand (TWh)
0-200

200 - 400
400 - 600
600 - 800
800 - 1000
1000 - 1041

Storage Power (GW)

10



Translim Scenarios

Each line capacity is limited to 24GW
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EU

Capacity Expansion (GW)
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Canada-EU

Difference in Expansion (GW)
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MENA-EU

Difference in Expansion (GW)
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Economic Benefit from Super-grids
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LCOE
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LCOE

EU translim scenario
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Learnings from the past

Neo-colonialism

Cost development
of PV & Battery

HVDC env impacts

Thushara Addanki | Super-grids | July 2022

< TLTI

DESERTEC-EUMENA
. Concentrating
@ Solar Power k_ Hydro
¢
Photovoltaics Biomass
-
Wind Geothermal

BDESERTEC

FOUNDATION

.rg, = C &

Ve
CSP collector areas
7 for electricity
Ve, 4 8 3
’ . World 2005 L‘i
a_
l B cv2s 2005

B MENA 2005

-
oy

Bl TRANS-CSP Mix EUMENA 2050

18



Summary & Outlook

QZ
=

* Trans-continental . Very high PV
electricity transmission potential exist in
is a valuable solution Middle East and
for integration. North Africa.
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PV and Battery
work together due
to their low costs.

Overall savings
can be as high as
2.95 cents/kWh
with super-grids.

Understanding
model limitations
is the key.
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Back-up slides



DyGRETA

Generation of Renewable Timeseries and Potential Maps
Scope: Worldwide
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Modelled Technologies:
*  Onshore-Wind

+  Offshore-Wind

*  Open-field PV

* Roof-top PV

+ Biomass
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