
EEY019 Power Distribution Systems

1. A 11kV/400V, 3 phase transformer, supplies the following loads through a 4 wire secondary 
line: 

  A 400 V, 3 phase, 75 HP motor at 0.8 p.f  lagging and with an efficiency of 88%

  A single phase 15 KW unity power factor load connected between phase A and neutral

  A single phase 12.5 KW 0.866 leading power factor load connected between phase B and 
neutral. 

 Calculate the voltage drop in each phase, KVA supplied by the transformer and the transfor
power factor. 

 

2. A 11/√3 kV single line feeder has the loads as shown in Fig. 1.  Estimate the voltage drop, 

power loss and kVA supplied from the source end.  The impedances of various sections are:

Section oa = (4+j 2)Ω; Section 

 

 

 

3. A three phase feeder line is fed from a 11 kV supply and has a line impedance of (20+j30)Ω/km 

per conductor.  A delta connected, 3 phase induction motor is connected at the end of the 

feeder and takes 400 kW at 0.8 p.f. lag.  The feeder length is 3 km.

a. Determine the line voltage drop and voltage at the load end.

b. If the voltage at the load end is to be 11 kV, what should be the voltage at the source 

point? 

c. Estimate the power loss using the approximate formula.

Hint: The approximate formula to estimate power 

Where, cos Φ is impedance angle of the line given by,

  And cos θ is the power factor of the load.

EEY019 Power Distribution Systems 

Assignment 2 

A 11kV/400V, 3 phase transformer, supplies the following loads through a 4 wire secondary 

A 400 V, 3 phase, 75 HP motor at 0.8 p.f  lagging and with an efficiency of 88%

15 KW unity power factor load connected between phase A and neutral

12.5 KW 0.866 leading power factor load connected between phase B and 

Calculate the voltage drop in each phase, KVA supplied by the transformer and the transfor

√3 kV single line feeder has the loads as shown in Fig. 1.  Estimate the voltage drop, 

power loss and kVA supplied from the source end.  The impedances of various sections are:

2)Ω; Section ab = (5+j 3)Ω; Section bc = (5+j 3)Ω; Section cd 

 

Fig. 1 

A three phase feeder line is fed from a 11 kV supply and has a line impedance of (20+j30)Ω/km 

per conductor.  A delta connected, 3 phase induction motor is connected at the end of the 

feeder and takes 400 kW at 0.8 p.f. lag.  The feeder length is 3 km. 

ermine the line voltage drop and voltage at the load end. 

If the voltage at the load end is to be 11 kV, what should be the voltage at the source 

Estimate the power loss using the approximate formula. 

The approximate formula to estimate power loss is given by, 

 

is impedance angle of the line given by, 

 

is the power factor of the load. 

A 11kV/400V, 3 phase transformer, supplies the following loads through a 4 wire secondary 

A 400 V, 3 phase, 75 HP motor at 0.8 p.f  lagging and with an efficiency of 88% 

15 KW unity power factor load connected between phase A and neutral 

12.5 KW 0.866 leading power factor load connected between phase B and 

Calculate the voltage drop in each phase, KVA supplied by the transformer and the transformer 

√3 kV single line feeder has the loads as shown in Fig. 1.  Estimate the voltage drop, 

power loss and kVA supplied from the source end.  The impedances of various sections are: 

 = (10+j 5)Ω. 

 

A three phase feeder line is fed from a 11 kV supply and has a line impedance of (20+j30)Ω/km 

per conductor.  A delta connected, 3 phase induction motor is connected at the end of the 

If the voltage at the load end is to be 11 kV, what should be the voltage at the source 



 

4. Fig. 2 shows a single line diagram of a simple 3 phase 4 wire Y-grounded primary feeder.  

The nominal operating voltage and the base operating voltage is given as 7200/12,470 V.  

Assume that all loads are balanced 3 phase and all have 90 % power factor, lagging.  The 

values of k constant are given in the Table 1.  There is a total of a 3000 kVA uniformly 

distributed load over a 4 km line between b and c.  Use the given data and determine the 

following: 

a. Find the total percent voltage drop at points a, b, c and d. 

b. If the substation bus voltages are regulated to 7300/12,650 V, what are the line to 

neutral and line to line voltages at point a? 

 

Table 1 

Section Distance (km) K (%VD/kVA-km) 
Substation to a 

a to b 
a to c 
a to d 

1 
2 
2 
2 

0.0005 
0.0010 
0.0010 
0.0010 

 

 
Fig. 2 

 


