


3. SOLUTION METHODOLOGY

In this paper, loss sensitivity factors (LSF) are calculated to 
locate the candidate bus. The bus which has highest value of 
LSF is used for capacitor placing. The algorithm of proposed 
method is used from [18].

4. SIMULATION AND RESULTS

The proposed approach has been applied to the 33 bus test 
distribution system as shown in figure 1. The total load of this 
test system is 3.715 MW and 2.3 MVAr respectively and base 
voltage is 12.66 kV [16]. The proposed method is implemented 
using MATLAB software.

The values of various constant used in equation (1) are: Cost of 
energy loss (K )= $0.06/kwh, capacitor's installation cost for 1

single unit (K )= $1000, Cost of per kVAr capacitor bank 2

(K )=$3, C =Number of capacitors, P = real power loss after 3 n L

compensation, Q = Rating of each capacitors, t=8760 hrs.ci

The minimum voltage is also increased from 0.9131 p.u. to 
0.944 p.u. The improvement in system voltage profile due to 
installed capacitors is shown in fig. 2. The kVAR value of 
installed capacitor bank is 1060 kVAr which is very less as 
compared to other optimization methods. The annual cost 
saving ($/year) is also maximum in proposed method as shown 
in figure 3. The % net annual saving in cost is 25 %   which is 
maximum compared to other algorithms i.e. Simulated 
Annealing (SA) [17] and interior point algorithm (IP) [17].

Figure 1: Single line diagram of IEEE 33 bus distribution system 

The real power loss without capacitor placement is 202.7 kW. 
The simulation results of placement of multiple capacitor units 
are presented in table (1). By proposed method first 3 candidate 
buses are chosen for capacitor installation. The losses without 
compensation are 202.7 kW and are reduced to 138.77 kW as 
shown in table 1

Table 1: Comparison of annual loss saving for various techniques at 

nominal load for 33 bus system

Without 

Capacitor

202.7

0.9131

-

106540

-

-

SA [17]

-2015

151.7

25.12

0.959

450 (10)

900 (14)

350 (30)

1700

87860

18680

17.53%

IP [17]

-2015

171.8

15.24

0.95

450 (9)

800 (29)

900 (30)

2150

99738

6802

6.30%

Proposed

138.77

31.50%

0.944

550 (14)

480 (30)

330 (32)

1060

79991

26550

25%

Item

Total Loss

% Loss Reduction

Min. Voltage

Total kVAr

Annual Cost ($/year)

Net Saving ($/year)

% Saving

Optimal Size 

(Location) in kVAr

Fig. 2. Comparison of bus voltage before & after capacitor placement 

for 33 bus system
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Figure 3: Comparison of annual cost saving ($/year) of various approaches
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