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I. Introduction to SES

1. Sustainability

1.1 Sustainable energy systems

The energy system comprises all energy extraction, conversion,

storage, transmission, and distribution processes that deliver

final energy to the end-user.

1.1.1 Environmental sustainability

+ Addresses ecological issues such as reducing GHG emissions

* Objective: protect the planet and preserve natural resources

+ Focuses on environmental quality and resource conservation

1.1.2 Economic sustainability

+ Concerns long-term economic performance

+ Objective: ensure financial viability without exhausting re-
sources

+ Focuses on economic stability and business continuity

*+ Recent debates also consider degrowth and zero growth

1.1.3 Social sustainability

« Promotes a stable, fair, and inclusive society

+ Objective: safequard human dignity and human rights across
generations

+ Focuses on poverty, work, and the fair distribution of social
burdens

2. Current and future energy sources

2.1 Primary and secondary energy sources
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2.1.1 From primary energy to useful energy
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from tranformation from transmission & distribution from inefficient appliances
of raw resources into energy (e.g. through electricity grid) (e.g. bulbs or engines generating heat)

Example: Coal to power a lightbulb
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Example: Wood to provide heat
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Example: Oil to drive a car
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2.1.2 Future energy systems
Gross power generation would almost double, with 86% com-
ing from renewables and 60% from solar PV and wind power.

Breakdown of electricity generation, by source (TWh/yr)
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2.1.3 Energy perspectives 2050+ for a climate-neutral CH

Hydrog

production at run-of-river sites (7 P)) - yagte incineration with CCS (3.6 Mt CO, pa)

1.5 million heat pumps
(today 0.3 million)

Wind and geothermal energy
with attractive generation profile

Heavy vehicles using rall, Expansion of heat grids in urban areas
bioenergy and hydroge:
Cement and chemical plants

3.6 million battery-powered cars with CCS (2.9 Mt CO2 pa)

storage in
Switzerland (3 Mt CO, pa)

38.6 TWh from hydropower
(renewable net production)

Well insulated buildings
with low heating demands

High levels of efficiency

34 TWh from PV systems, 40% of
in industrial processes

production (today 2 TWh)

Sustainable Energy Systems Cheatsheet
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