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Introduction to Power Processing

Fundamental Block Diagram
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input
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Different Source Voltage Characteristics

- DC (At various voltages)

- Single Phase AC (Commonly 110-240V 50/60 Hz)
- Three Phase A(
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Different Requirements at the Output
- DC (Regulated, constant magnitude)

- Adjustable DC

- AC (Constant frequency, variable magnitude)

- AC (Variable frequency and magnitude)
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Control is almost always needed
- Output Voltage Regulation

- Overload Protection

- Power Quality

- Frequency Fixing (i.e. grid connected inverters)
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Control is almost always needed
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(lassification wrt Switching Characteristics
- Line frequency (naturally commutated) converters
(e.g. diode rectifiers)

- Switching (forced-commutated) converters

(e.g. switched mode power supplies)

-Resonant converters (zero voltage or zero current
switching)
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Basic Building Blocks

- AC/DC Converters (aka Rectifiers)

- DC/AC Converters (aka Inverters)

- DC/DC Converters (e.g. SMPS)

- AC/AC Converter (e.g. Cycloconverter)
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What are the desired factors?
- High Efficiency

Sivs. SiC Efficiency Comparison in AC/DC Converter
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What are the desired factors?

- High Power Density (i.e. small size)

Utilizing SiC SBD
Hybrdd module

‘ = 2k Utilizing

et B Fu!i SiC Module

 Weohuise 19% faight:13kg ;ilt(t
Max.200KW size Max. 200kW  _ 30 %
Season?2 Season 3
(Oct.2016) “Waight:Bka
Max. 220KW
Season 4

-6kg -43% e

weight size of inverter

Toyota Hybrid Car Inverters
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https://www.youtube.com/watch?v=9FGSOK5l6s0

What are the desired factors?

- Reliability, high quality output (and input) power

Backup
AC to DC

Primary
AC to DC

Redundancy Iselation Diedes
& Output Moniler Cireuils ‘

Conneclions Connections for
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https://www.acopian.com/keep-machines-up.html

What are the desired factors?

Of Course Low Cost

Original vs. Cheap Macbook Charger
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http://www.righto.com/2015/11/macbook-charger-teardown-surprising.html

Applications of Power Electronics
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Applications of Power Electronics

- <1W in portable equipments (Tiny Power)



https://www.ipu.dk/cases/micro-fabrication-with-mems-technology-and-electroplating-for-future-intelligent-electronics/

Applications of Power Electronics

- ~100Ws for power supplies, house hold applications
(Power Supp_lyg
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http://www.xppower.com/

Applications of Power Electronics

- Several RWs for industrial motor drives (ABB Drives)

~.Drawing
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https://search-ext.abb.com/library/Download.aspx?DocumentID=3AFE68401771&LanguageCode=en&DocumentPartId=1&Action=Launch

Applications of Power Electronics

- >1 MW for grid applications (HVDC transmission,
renewable energy) (ABB 3000 MW, 1100kV HVDC()
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https://www.windpowerengineering.com/abb-writes-another-chapter-high-voltage-direct-current-textbook/

You need to consider many aspects
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Interdisciplinary Nature of

Power Electronics
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Examples
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Phone Charger

».Drawing

Can you plot the main block diagrams?

20/ 31



Power Electronics in a Laptop

Can you plot the main block diagrams?
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Main Blocks (and other PE components)
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Inside a Laptop Charger

isolation
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Power Electronics in an Electric Car
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Power Electronics in an Electric Car
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Grid Connected PV System
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Grid Connected PV System
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Wind Turbine




Wind Turbine

Back-to-back Converter
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Back-to-back Converter
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You can download this presentation from:
Reysan.me/ee463
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http://keysan.me/ee463

