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PWM driven DC Link Current– introduction 

• DC link current is a time-segmented version of AC side current –

harmonics caused by switching
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Quantifying the DC-Link Current – literature review 

• Passive solutions: simulations and rules of thumb

• Fundamental work by McGrath and Holmes derives the 

dc-link current for the PWM-driven half-bridge

• A full-bridge dc link current expression proving its 

intrinsic properties in a cascaded converter is missing

• This work utilizes its derivation to map the active and 

reactive grid power requirements to the dc link 

capacitor’s rms current stress   
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Quantifying the DC-Link Current – building block
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Quantifying the DC-Link Current – methodology

• Steps to obtain the dc link current due to PWM-driven half-bridge

o 𝑖𝑠 𝑡 = 𝑠 𝑡 × 𝑖𝑔 𝑡

o 𝐼𝑠 𝜔 = ℱ{𝑖𝑠 𝑡 }

= ℱ 𝑠 𝑡 ∗ ℱ 𝑖𝑔 𝑡

= 𝑆 𝜔 ∗ 𝐼𝑔 𝜔

o 𝑖𝑠 𝑡 = ℱ−1{𝐼𝑠 𝜔 }
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DC-Link Current of a PWM-driven full-bridge
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Validation of the derived DC-link current, is(t)
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Analytical is(t) Analytical is(t)’s frequency spectrum
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Applying the derived is(t) to a grid-tied application
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Mapping grid’s active and reactive power to 

DC-link capacitor’s rms current stress
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Various plots of Icap,rms vs Pg vs Qg
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RMS current in the DC link 

capacitors of each full-bridge 

under grid’s complex power plane

RMS current contours of the DC link 

capacitors of each full-bridge under 

grid’s complex power plane



Validation of the capacitor stress in the grid-tied system 
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Worst case error: 4.8%



Validation of the framework through low power 

hardware implementation
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Hardware prototype with RL loadMeasured hardware quantities



Validation of the framework through low power 

hardware implementation

14 of

Simulation (left) and hardware (right) worst-case error: 9.2%



Summary

• In this paper, a detailed and exact mathematical model has been 
developed for the dc-link current in a cascaded H-bridge multilevel 
converter

• The detail of the model has been used to study the converter's 
interaction with a grid-tied system

• The grid's active and reactive power commands have been mapped to 
the dc-link current stress in the bus capacitors

• The analytical, simulation and hardware results have been evaluated in 
a variety of setups and these show a good match, thereby validating it

• Overall, this work contributes to estimating the lifetime of the dc-link 
capacitors in an accurate manner which in-turn adds to system 
reliability by avoiding contingency outages and improving scheduled 
outages in power systems.
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Presentation Guidelines

• Total duration of pre-recorded presentation is 15 

minutes. 

• Limit your presentation to 20 slides and 20MB.

• There are no logos and borders allowed except for the 

title page.

• The presentation should not have ‘Confidential’ or 

‘Proprietary’ tags.
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Presentation Guidelines: Format

• Final presentation must be uploaded to the APEC Presenter Portal as a: 

(1) Microsoft PowerPoint 

(2) PDF file for online proceedings

• Slide size aspect ratio must be 16:9.

• The footer is needed on the title slide and must include the:

– copyright notice

– paper number

– slide number

• The footer on the other slides must include the slide number only.  

17 of 5



Presentation Guidelines: Font Size

• Recommended minimum Arial font sizes:

– Titles: 32

– Sub-Titles: 28

– Major Bullets: 24

– Indented Bullets: 20

– Text on graphs, figures,…: 18
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