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ECE 421: Homework #2
Due Session 9 (September 20)

1. Problem 2.32 in Glover, Sarma and Ovebye (requires Powerworld)
In PowerWorld simulator Problem 2.32 (see Figure 2.28) a 8 MW/4Mvar load is supplied
at 13.8kV through a feeder with an impedance of 1 + j2 ohm. The load is compensated
with a capacitor whose output Qcap can be varied in 0.5 Mvar steps between 0 and 10
Mvars. What value of Qcap minimizes the real power line losses? What value of Qcap
minimizes the MVA power flow into the feeder?

Feeder Impedance = 1 + j2 Ohms

Feeder Losses = 

Source Voltage =

Power into Feeder at Source

One

14.98 kV

13.80 kV

 0.420 MW

 8.42 MW
 4.84 Mvar
 9.71 MVA

 0.840 Mvar MW 8.0
Mvar 4.0

Mvar  0.0

2. Problem 2.33 in Glover, Sarma and Overbye (requires Powerworld)
For the system of Problem 2.32, plot the real and reactive line losses as Qcap is varied between
0 and 10 MVAR

3.A balanced three-phase 480-VLL source supplies a balanced three-phase load. If the phase a line

current I1 is measured to be 23.1 A and is in phase with the line-to-line voltage VBC, find the

per-phase load in impedance if the load is (a) Y-connected and (b) D-connected.  We suggest
setting Van to be at 0 degrees.  

4. Two balanced three-phase loads that are connected in parallel are fed by a three-phase line having
a series impedance of (0.4 + j3.2) Ω per phase. One of the loads absorbs 594 kVA at 0.707
power factor lagging, and the other 132 kW at unity power factor. The line-to-neutral voltage
magnitude at the load end of the line is 2200 V. Compute 

(a) the line-to-line voltage at the source end of the line; 
(b) the total real and reactive power losses in the three phase line; and 
(c) the total three-phase real and reactive power supplied at the sending end of the line. 

Check that the complex power is conserved.
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5. A three-phase line, which has an impedance of (2 + j4)  ohms per phase, feeds two balanced
three-phase loads that are connected in parallel. One of the loads is Y-connected with an
impedance of (30 + j40) ohms  per phase, and other D-connected with an impedance of (60 -
j36) ohms  per phase.

  
The line is energized at the sending end from a 60-Hz, three-phase, balanced voltage source
with a magnitude of 208 V (rms, line-to-line). Determine 

(a) the line current, real power, and reactive power delivered by the sending end source; 
(b) the line-to-line voltage at the load; 
(c) the current per phase in each load; and 
(d) the three-phase real and reactive powers absorbed by each load and by the real and

reactive power absorbed by the line. 
Check that the total three-phase complex power is conserved.  

6. Solve for P12, P21, Q12, and Q21 for the system below for the following conditions. For each
case comment on the relationships between the magnitude and angle of V2 and the real and

reactive power flows. 

2

X

__

L

V1V

Assume voltages are line-to-line

V1L 25kV:=

θ1 0deg:= Note: angle is that of the phase voltage

 
XL 12ohm:=

Part A: V2L 25kV:= θ2 0deg:=

Part B: V2L 22.5kV:= θ2 20- deg:=

Part C: V2L 25kV:= θ2 20- deg:=

Part D: V2L 22.5kV:= θ2 0deg:=
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7. Given the impedance diagram of a simple system shown in below, draw the admittance
diagram for the system and develop the 4 x 4 bus admittance matrix Ybus by inspection.

Enter the system in Powerworld, and generate the Ybus in Powerworld for comparison.
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