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Context :

- National Determined Contribution (Gobierno 20
de Colombia, 2020): 51% GHG reduction by 18
2030 and carbon neutrality by 2050
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» Electricity consumption should grow five
times at the same time that the power

Installed capacity (GW)
o 0 =

system is decarbonized fully by 2050 8
(Plazas, 2022) 6
4
2
» Colombia is highl_y vulnerable_ to the effects 0
of global warming and climate change 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022*
(Gobierno de Colombia, 2021a; Portafolio, Year
2021; UNODC, 2008) m Diesel m Hydro Bagasse m Biogas m Coal
m Fuel ol m Natural gas m Jet Fuel Solar PV ® Onshore wind
Research questions: Source: X, 2022

 How will the Colombian power mix evolve under a full decarbonization target by 2050?

« What is the effect of a progressive drought regime in the performance of a decarbonized
power system in Colombia?
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Methodology 3

Reference energy Modeling and Result analysis
system and data scenario analysis and policy
gathering (0SeMOSYS) insights
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Primary sources Transformation and distribution (supply and demand sides) End uses

Transport sector
Car | Motorbike | Bus and
rail

Fossil Fuels
Coal | Crude oil |
Natural gas

Cars | Motorcycles | Buses
and rail

Power plants

Thermal, solar PV, CSP,
hydro, onshore wind,
offshore wind, SMR

Residential sector
Electricity | Low heat |
Cooking

Renewables
Solar | Wind |
Hydro | Geothermal

Appliances | Stoves |
Heaters

Transmission
Industrial sector

Appliances | Heaters Electricity | Low Heat | High
Heat

Biomass resources

Distribution

Commercial sector
Electricity | Low Heat

Nuclear

Uranium Appliances | Heaters

Renewables Fossil fuels Biomass Nuclear Electricity End use
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Baseline

(BAU)

No carbon target

4 )
Historical trends
remain with limited
penetration of non-

conventional
renewable
technologies

Scenarios

Full decarbonization
by 2050

(" )

Renewable
technologies are

fully available (PV,
wind, CSP,
geothermal)

g J

Full decarbonization
by 2050

4 )
Reduction in 50% of
capacity factor for
hydro-based

g J

technologies
(Mekonnen et al.,
2022)

g J
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Results (1/4) :

Electricity Annual Generation
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Total Installed Capacity
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Results (3/4) :

Annual emissions
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Total discounted cost
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Conclusion and Policy Insights
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The current energy mix Carbon neutrality Under drought
will not enable the requires the conditions, solar PV is

accomplishment of the electrification of end- required to replace
NDC and GHG uses demanding hydro and a more
emissions could between three and six diversified portfolio
double by 2050 more electricity, could work with the
essentially hydro, solar deployment of nuclear
PV and onshore wind (SMR) and offshore
wind
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Future Work :

. [|exibility assessment —
s Data review and update —

Storage modeling implementation

me RODUStness analysis —
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