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Importance of Energy Systems

Energy systems enabled
Industrial revolution and
arguably caused one of the
largest changes in human
society ever.
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Typical Structure of an Energy System

B Four key elements:
1. Sources
2. Interconnects:

- switch-mode el. energy converters (power
electronics), and

3. Utility Network

4. Loads
- Electric machines and others
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Structure of Electrical Energy System
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Relevant Courses

ECE349

Fundamentals of El. Energy

Systems
ECE413 ECE463 ECE514 ECE533
Energy Systems and Distributed s Power Electronics: Converter Power Electronics: Switch-Mode
) Electric Drives . .
Generation Topologies Power Supplies
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Energy Systems Examples

B Utility systems (conventional)/ hundreds of GW

B Marine, aircrafts, and electric/ hybrid vehicles/ from several kW to MW

B Electronic devices/ from a fraction of watt to several kW
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Traditional Energy Systems (Ac)
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Modern utility system

AC AC AC
Load Load Load

Power
electronics

Solar Panels,

Wind Turbines  Energy
Storage  turbine

Power Electronics converters
for Efficient Energy
Eraes s conversion %
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Energy system of an aircraft

B Aircraft contains or three elements of the energy

system (sources, power electronics, and various
loads)
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Hybrid/Electric Vehicles
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Energy system of an electronic device
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Traditional Energy Systems — Areas
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Utility Network Elements: Generation
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Utility Network Elements: Generation

http://img.directindustry.com/images_di/photo-
g/offshore-wind-turbines-29644-3517357.jpg

http://www.alstom.com/Global/Hungary/Resources/Images/Therm
al%20Power%20CCS/04_ThermalP_Products_services.jpg
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El. Energy Generators & El. Machines
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Utility Network Elements: Transmission

http://www.cneec.com.cn/Achievements/sy
gd/200907/707.html
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Utility Networks Control and Security
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SCADA — Control and Communication

SCADA System Distribution Substaticn
(unmanned)
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Power Electronics

H Efficient and controlled
el. Energy conversion
from one form to another

-Dc/dc
-Ac/dc
-Dc/ac
-Ac/ac
Control
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Power Electronics: Dc — Ac Converters

Dc input
Solar Panels — Dc-to-ac converter
(inverter)
Ac output

To utility network
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Energy system of an electronic device
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Dc-Dc Converters and IC Design

iPad - teardown

hitp://www_ifixit.com/Teardown/iPad-FCC-Teardown/2197/1

On-chip integrated power supply
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Interdisciplinary Nature

Circuit analysis

Communications

Control Theory

Computer and Software Engineering
|IC design

Mechanical design

Economics
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Jobs in Energy Systems & Power Electronics

Microelectronics industry
Power electronic companies
Utility companies

Software design companies
Communication systems
Economics
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