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Exercise 8:
A 700 V DC microgrid uses V–P droop control. Two voltage-controlled converters share a 
common DC bus and a resistive load 𝑅௅ = 80 Ω. The system is designed so that both 
converters reach the nominal bus voltage 𝑉௡௢௠ = 700 V exactly at their rated powers.
To ensure this, the no-load voltage setpoint is deliberately set above nominal:

𝑉∗ = 720 V no−load setpoint

𝑉௡௢௠ = 700 V target operating voltage

The built-in slack 𝑉∗ − 𝑉௡௢௠ = 20 V is the designed voltage droop at rated load.
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10𝑘𝑊5𝑘𝑊Rated power 𝑃௥௔௧௘ௗ

0.002 V/W0.004 V/WDroop coefficient 𝑘௣

a) Show that the droop coefficients are chosen consistently with 𝑉௕௨௦ = 700 V at rated 
power

b) Find the steady-state bus voltage, and the power supplied by each converter, when the 
load is 𝑅௅ = 80 Ω.

c) A centralized secondary controller provided a δV correction to both converters to operate 
the line at 700V. What is the value of δV and the resulting converter powers?


