
Power Distribution Systems (EEY019) 
 

Assignment 1-a 
 

1. A domestic consumer installs the following points/equipments at his premises: 
 a) Incandescent lamp points 10 nos. 
 b) Fluorescent tubes 1200 mm 15 nos. 
 c) 5 amps socket outlets  14 nos. 
 d) 15 A socket outlets   9 nos. 
 e) 2.5 kW air conditioner installed separately on a 30 A socket outlet 
 f) Ceiling fans   8 nos. 

Compute the connected load. 
 
2. The input to a sub-transmission system is 87,600,000 KWh annually. On the peak load day 

of the year, the peak is 25,000 kW and the energy input that day is 300,000 kWh.  Find the 
load factors for the year and for the peak load day. 

 
3. If the annual loss factor is 0.2 for a feeder, find is approximate load factor. 
 
4. From the load duration curve and loss duration curve shown in figure, evaluate: 

 
 
 a) the energy supplied from the substation during the year. 
 b) What are the annual losses? 
 c) What is the annual loss factor? 
 d) What is the load factor? 
 e) Find the unsold energy in an year. 
 
5. For the load data given in the Table for a 11kV feeder during a day,  

a) Draw the load duration curve 
b) Find the feeder connected load if the overall demand factor is 0.7 
c) Find the feeder diversity factor 
d) Compute the contribution factor for each of the load. 
e) Coincidence factor 
f) Load diversity 
g) What is the expected feeder maximum demand, if the contribution of all the types 

of loads to the system peak is same? 



h) If the copper losses in the distribution system is givn by, 
Losses = k x (kW loading)2, where k=2.5x10-5, 

find the loss factor. 
i) Compute the energy loss (in kWhr) during a day by copper losses. 
j) Obtain the loss factor by the empirical formula given by Buller and Woodrow.  

Compare this loss factor with the one obtained in (h).. 
 
Time (Hr.) 
Load (kW) 

0–6 
am 

6–8 
am 

8–9 
am 

9– 10 
am 

10 am 
-5 pm 

5–6 
pm 

6-7 
pm 

7-8 
pm 

8-9 
pm 

9-10 
pm 

10-12 
pm 

Street light 80 - - - - - 80 80 80 80 80 

Residential 200 700 800 600 500 600 800 1000 1000 800 500 

Commercial  320 400 400 400 700 900 1200 1200 1200 1050 320 

Industrial 100 100 300 400 400 400 320 320 220 170 100 

Agriculture 600 400 - - - - - - - - 400 

 
6. An air conditioner motor is rated 5 kW at 400 V.  3 ph 50 Hz., 0.85 lagging p.f.  What will 

be the power drawn and new rating if, 
 a) Voltage is 380 V 
 b) Frequency is 49 Hz. 

c) Voltage is 380 V and frequency is 49 Hz. 
d) KVA rating and new p.f for 380 V and 49 Hz. 
 

Use the quadratic load modelling 
 

P = P0[p1+ p2 ΔV+ p3(ΔV)2](1+DpΔf) 
 
Q = Q0[q1+ q2 ΔV+ q3(ΔV)2](1+DqΔf) 
 

Where, p1=1; p2 =0.494;  p3=2.02; Dp=1.5; q1=0.5; q2 =2.445; q3=8.604; Dq=-6. 
 
 
7. Hourly data for the load on a cable feeding an industrial system and the corresponding 

atmospheric temperature for a 24 - h period are given in the following table. 
 

Hourly Observation  Load in MW (Y)  Temperature in °C (x) 
 

1   10.98     1.83 
2   11.13     − 1.28 
3   12.51     − 0.67 
4   8.40    14.89 
5   9.27     16.33 
6   8.73     21.83 
7   6.36     23.55  
8   8.50     24.83 
9   7.82     21.5 
10   9.14     14.17 
11   8.24     8.00 
12   12.19     − 1.72 
13   11.88     − 2.17 
14   9.57     3.94 



15   10.94     8.22 
16   9.58     9.17 
17   10.09     15.17 
18   8.11     21.11 
19   6.83     21.11 
20   8.88     23.61 
21   7.68     22.28 
22   8.47     14.50 
23   8.86     7.00 
24   10.36     0.78 
25   11.08     − 1.89 
 

Develop an equation to fit these data to be used for forecasting. 
 
8. Collect and tabulate the load data corresponding to a typical residence and draw the 

corresponding load curve and load duration factor.  From the collected data find the demand 
factor, diversity factor, load factor, diversity factor, coincidence factor and contribution 
factor. 


