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Carlos Gaete, Alejandro Gallego, Laurence Stamford and Adisa Azapagic

School of Chemical Engineering and Analytical Science, The University of Manchester, UK

2. Aim and scope

» To assess the sustainability of current electricity
system in Chile and identify pathways for its

sustainable development in the future.

* The scope is from ‘cradle to grave’, considering
extraction of fuels and materials, electricity
generation and construction and decommissioning

of electricity plants.

* Arange of current and future electricity

technologies and scenarios will be considered.

4,969 MW 1. Context
* The electricity system in Chile Is
. dominated by fossil fuels (Figs. 1&2)
0,128 MW which are largely imported?.
* As aresult, electricity costs have
been Increasing together with its
consumptiont-3 (Figs. 3&4).
* This also affects energy security and
y Increases climate change as well as
S other environmental impacts.
. * Therefore, more sustainable options
1;2 MW need to be identified for a future
electricity system in Chile.
Magallanes

Fig. 1. Location of electricity systems in Chile and their installed capacity in 2014 (3).

Total: 70.4 TWh

Cogeneration,
0.2%

Fig. 2. Electricity mix in Chile in 2014 (3).
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Fig. 3. Electricity cost trends in Chile (3).
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Fig. 4. Electricity consumption trends in Chile (3).

3. Methodology

Selection of sustainability indicators

Selection and specification of technologies

Definition of scenarios

Environmental Economic Social
assessment assessment assessment

- Global warming - Capital costs -Provision of
-Resource depletion | |-Annualized costs employment
- Acidification -Levelised costs -Human health
- Eutrophication Impact
- Freshwater toxicity -Large accident risk
- Human toxicity -Local community
- Marine toxicity Impact
-Ozone depletion - Energy security
-Summer smog - Intergenerational
- Terrestrial toxicity equity

Multi-criteria decision analysis

Fig. 5. Methodology for sustainability assessment of electricity (4).
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