
ELEC3105 Fall 2018 
Problem Set 7 

 
Problem 1 
A single-phase power system consists of a 480-V-rms, 60-Hz generator that is connected 
to the load  Zload = 4 + j3 Ω through the transmission line with Zline = 0.18 + j0.24 Ω.   
(a) What is the voltage at the load? What are the transmission line losses?                       
(b) If an ideal  1:10 step-up transformer and a ideal 10:1 step-down transformer are 
placed at the generator and the load ends of the transmission line respectively, what are 
the new load voltage and the new transmission line losses?  What do you conclude? 
Answer: (a) 0454 0.9 V∠ −  ,   148W  (b) 0479.7 0.01 V∠ , 16.7W 
Problem 2 
A 72VA, 60Hz single-phase transformer has the equivalent circuit shown. 

 
(a) What is the no-load current if excited on the 120V side? 
(b) Estimate the losses in the transformer at full load with power factor 1.0. 
(c) Estimate the input voltage required for full load if the output voltage is 36V-rms and 
the output current lags the voltage by 25 degrees. 
(d) What is the voltage regulation? 
Answer (a) 050 53CI mA rms= ∠ − ⋅ (b) 4.68W   (c)  0123 0.65PV V= ∠  (d) 2.5% 
Problem 3 
The equivalent circuit of a transformer can be found from open- circuit and short-circuit 
tests. A 2.2kVA, 230/115V transformer has been tested to determine its equivalent 
circuit. The results of the test (all data taken from the primary side of the transformer) 
are listed below. 

 
Determine the equivalent circuit of the transformer referred to the primary side. 
(a) 1769 , 534.9C mR X= Ω = Ω        (b) 0.588 , 2.12eq eqR X= Ω = Ω  
 
Problem 4 
A balanced delta-connected load having impedance 20-j15 Ω per phase is connected to 
a delta-connected negative sequence generator having 0330 0abV V= ∠ -rms. Calculate 



all the phase currents of the load, all the phase voltages of the load, and all the line 
currents, and all the line voltages How much power is delivered to the load? 
Answer: power to load 10.47kW 
 
Problem 5 
 A balanced three-phase wye-connected  generator with an internal phase voltage of 
120V-rms (positive phase sequence) has an impedance 0.2+j0.5Ω per phase. The 
generator feeds  a wye-connected load having  load impedance 39+j28 Ω. Per phase. 
The line connecting the generator to the load has impedance 0.8+j1.5Ω per phase.   
(a) Determine all the line currents. 
(b) Determine all the phase voltages. 
(c) Determine all the line voltages. 
(d) Determine all the phase voltages at the terminals of the generator.  
(e) Determine all the line voltages at the terminals of the generator. 
(f) Calculate the power per phase to the load. 
(g)  Calculate the total power to the load.  
(h) Calculate the total power lost in the line. 
(i) Calculate the total power lost in the generator 
(j) Calculate the total reactive power delivered by the source. 
(k) Calculate the total complex power absorbed by the load 
(l) Confirm that complex power is conserved. 
Answer (j) 691.2 518.40source

TS j VA= − −    (k) 679.9 483.2load
TS j VA= +  

 
Problem 6 
The Y-connected source in problem 4 feeds a delta-connected load through a 
transmission line having an impedance 0.3+j0.9Ω per phase. The load impedance is 
118.5+j85.5Ω per phase. Determine the phase load voltage, the phase load current, the 
line current and the line voltage for the “a” phase of the generator. How much power is 
delivered to the load? How much power is lost in the line? How much power is lost in 
the generator? Calculate the total complex power delivered to the delta-connected 
load. What is the power factor at the sending end of the line?  
For the “a” phase: 
(a) Calculate the line current. 
(b) Calculate the line voltage for the delta load. 
(c) Calculate the phase voltage for the delta load. 
(d) Calculate the phase current of the delta load. 
(e) Calculate the line voltage at the terminals of the source. 
(f) Calculate the total complex power delivered to the delta load. 
(g) Calculate the total complex power at the sending end of the line. 
(h) What is the power factor at the sending end of the line? 
(i) What percentage of the average power at the sending end of the line is delivered to 
the load?  
Answer:   (f) 682.7 494.4load

TS j VA= +    (g) 687.9 509.8sending
TS j VA= +  


