Exercise 9:

A 700 V DC microgrid uses P-V droop control. Two current-controlled converters (power-
controlled inner loop) share a common DC bus and a resistive load R; = 80 ().
Unlike V—-P droop, these converters do not regulate the bus voltage. Instead, each
converter reads I/, and sets its power output accordingly:

P, =Py — kpyx (Vpus = V7*) (source droop law)
where I* is the droop reference voltage and P, is the power setpoint at I*. The bus
voltage floats to the value where total injected power equals load demand.

Conv. 1 Conv. 2
Power setpoint P* 2.4kW 4.8kW
Droop slope k,,, 40 W/vV 80 W/V

a) Find the curtailment voltage and rated voltage of each converter (rated power is
obtained at I/, = 640V )

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

c) A centralized secondary controller provided a 0P correction to both converters to operate
the line at 700V. What is the value of 0P and the resulting converter powers? Verify the
final bus voltage.



