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1. Assume that a three phase 4.16 kV wye-grounded feeder main has a resistance of 1.503 Ω/km 
and reactance of 0.7456 Ω/km. The load power factor is 0.9 lagging.  
(a) Determine the K constant of the feeder (4.1) 
(b) Calculate the percent VD in the feeder main if it has a lumped-sum load of 500 kVA with 

0.9 lagging power factor is connected at the end of the feeder at 1 km away from the 
substation. (4.2) 

(c) Calculate the percent VD in the feeder main if the 500 kVA load with 0.9 lagging power 
factor is uniformly distributed along the feeder. (4.3) 

(d) Calculate the percent VD in the feeder main if the 500 kVA load with 0.9 lagging power 
factor has an increasing load density. (4.4) 

(e) Calculate the percent VD in the feeder main if the 500 kVA load with 0.9 lagging power 
factor has a decreasing load density. 

(f) Using the results obtained for (b) to (e), compare the voltage drop ratios and reach 
conclusions. (4.5) 

 
 

2. An 11 kV, 50 Hz, 3 phase distribution line has 37/2.59 ACSR conductor with conductor 
spacing of 0.8 m in equilateral triangle form.  The load supplied is at 0.85 pf lagging. 
(a) Determine the constant K.. 
(b) What is the % VD if the feeder carries a load of 750 KVA, 15 km away from the sending 

end? 
(c) Calculate the % VD if 1 MVA of load is uniformly distributed along the length of the 

feeder (i.e. 15 km). 
(d) If the load of 1 MVA is uniformly increasing along the length of the feeder, what is the % 

VD? 
(e) If the load of 1 MVA is uniformly decreasing along the length of the feeder, what is the % 

VD? 
 
3. An rectangular industrial area with dimensions 10 km x 8 km, near a city was found to have a 

load density 300 KVA/km2. The loads are served by 11 kV feeders.  Assuming that a 11 kV 
feeder can be loaded to a maximum of 11 MVA-km, determine 

 
(a) suitable number of 33/11 kV substations, such that the size of a substation should not 

exceed 12 MVA, 
(b) capacity of each substation, and  
(c) Number of feeders and feeder length. 
(d) Choose suitable ACSR feeder conductor (use Table 1). 
(e) Find the K constant if the conductor spacing is 1 m in equilateral triangular form. 
(f) Calculate the % VD of each feeder with uniform loading. 

 
 
 
 



Table 1 Conductor data 
Type Conductor 

area (mm2) 
Approximate 

diameter (mm) 
Resistance 

at 20º C 
(Ω/km) 

Current carrying 
capacity (A) 

ACSR 7/2.11 20 6.33 1.40 105 
ACSR 7/3.55 50 10.05 0.55 193 
ACSR 7/4.09 80 12.27 0.371 250 
ACSR 7/4.72 100 14.15 0.280 300 
AAC 7/2.2 22 6.00 1.54 95 

AAC 7/3.15 55 9.45 0.62 189 
AAC 7/3.81 80 11.43 0.425 225 
AAC 7/4.26 100 12.78 0.340 295 
AAC 7/3.15 148 15.75 0.23 375 

 
4. A 230 V single phase feeder has resistance and reactance per km = 1.5+j0.6 Ω. Feeder length 

is 1.5 km. 
(a) What is the load it can supply with % VD =5 %, if 

i. if the load is uniformly distributed. 
ii. located at the feeder end. 

iii. uniformly decreasing along the length of the feeder. 
(b) If the feeder is 3 phase 3 wire line with balanced 400 V supply, find the load for different 

conditions given in (a). 
 

5. A 3 ph, 11 kV feeder uses 7/3.15 AAC conductor. The conductor spacing is horizontal with 
1.1 m spacing.  The loading is uniformly distributed with 800 kVA.  Find the maximum length 
to which the feeder can be used if % VD is to be less than 6%. (Use Table 1 to calculate the 
feeder parameters.) 

 
6. A colony in an urban area is being developed with a load density of 0.3 MVA/sq.km.  The 

area may be taken as a rectangle of 0.5 km x 2.2 km with two roads and one middle road 
lengthwise and 10 cross roads connecting the three main roads.  Determine the suitable 
number of 11,000/415 kV substations, their location and the corresponding feeder length. 

 
7. Assume a square shaped distribution substation service area as shown in Fig 1. The square 

area is 4 km2 and has numerous three phase laterals.  The design engineer has the following 
design data which are assumed to be satisfactory estimates. 

 
The load is uniformly distributed and the connected load density is 2000 kVA/km2.  The 
demand factor, which is an average value for all loads is 0.6.  The diversity factor among 
all loads in the area is 1.2.  The load power factor is 0.9 lagging, which is an average value 
applicable for all loads. 
 

For some reasons, the only available substation sites are at locations A and B.  If the designer 
selects site A as the substation location, there will be a 2 km long feeder main and 16 three 
phase 2 km long laterals.  On the other hand, if the designer selects site B as the substation 
location, there will be a 3 km long feeder main (including a 1 km long feeder main) and 32 
three phase 1 km long laterals. 

 
The designer wishes to select the better one of the given two sites by investigating the total 
peak load voltage drop at the end of the most remote lateral, i.e. at point a. 



 
Assume 7.62/13.2 kV feeder and lateral with K values as 0.0004 and 0.00095 respectively. 
 
Determine the better substation site by calculating the percentage voltage drops at point ‘a’ 
that correspond to each substation site and select the better one. 

 
Fig. 1 


