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Abstract: Distributed generation sets produce electrical 

energy from a convenient fuel source, which is dependent 

on the categories such as wind speed and solar 

concentration etc., to diminish the effect on the main 

power supply. The increase in demand can be overcome by 

using natural resources like wind and solar energy. In this 
paper, DG as a Wind source is integrated with a 33 bus 

system to minimize the loss and see the improvement in 

overall system performance. Variation in wind speed is 

taken as input parameter and one of the Distributed 

Generation resources (DG).  
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I. INTRODUCTION 

Renewable energy sources, especially wind and solar-
based DG systems, will rule the energy marketplace 

because of their environmentally-friendly features and 

abundant availability of resources[1]. Renewable sources 

are being used nowadays to supply a smart and clean 

resolution to the higher load demands. The procedure of 

selecting these compromises or tradeoffs in the “best” 

possible way is called optimization[2][3]. Many different 

solutions are possible when ‘different factors’ are taken 

into consideration [4]. The idea and concept of achieving 

the best or desirable outcome lead us to believe that there 

is an objective to seek the best possible solution.  

The irregular generation of sustainable of distributed 
generation is presented as a probabilistic fuzzy 

mechanism. Working limitations in the DG situation[5] are 

taken into account, and the measure of ENS and 

current/voltage imperatives were assessed utilizing a fuzzy 

load stream. The objection work comprises ENS, cost-

effective benefit of DG sets, and environmental advantages 

of sustainable-based DG units[6]. 

A directional energy pilot plan has been demonstrated to 

identify faulted limbs to circulation networks[7], [8]. The 

recommended plan's major objective is to give an effective 

algorithm with capability to have deficiency detection, 
shortcoming seclusion, and fault localization. The flaw line 

identification is based on voltage estimations [9]at each 

hub of the circulation system in case of a fault, compared 

to those pre-fault assessments. 

 

The remaining sections of the paper are arranged as 

follows. In section II, distributed generation is discussed. 

Integration of distributed generation system is presented in 

section III. Finally, the paper is concluded in section IV. 

 

II. DISTRIBUTED GENERATION 

A novel mechanism has been described that enhanced 

voltage control systems in [10]–[13]. That recommended 

methodology needs estimation and communicating devices 

and other strategies and covers those renewable 

disseminated generation effect for distribution system[14], 

[15]. The model for voltage control had been tried on the 

conventional distribution system. 

The new technique for choosing the best candidate buses 

to install in the DG sets of the distribution network gives 

priority to the various buses that are delicate in terms of 

voltage profile and accordingly enhance the voltage 
margin in terms of stability edge. The DG sets 

arrangement and sizing are defined utilizing a mixed 

integer number of nonlinear programming, with is a target 

function of enhancing the margin of stability[16][17]. The 

requirements are the framework voltage restrictions, 

feeders’ ability, along with DG entrance level. A summary 

of various techniques was adopted for searching out the 

ideal position of DG units in the distribution network to 

maximize the advantages in[18]. 

Here, the effect of losses on DG units has been presented, 

which helps a distinct methodology of DG allotment. This 

methodology needs been actualized and further checked on 
a sampled segment of the radial distribution system, and 

outcomes are described demonstrating the ideal allotment 

for DG, which enhances the effectiveness for power 

delivery for the distribution system[19]–[21]. 

A newer multiple population-based on hereditary 

computation is investigated to ideal area and measuring 

about of dispersed generation for a radial appropriation 

network in. The target is to minimize total losses of energy 

in the network and enhances voltage dependability inside 

the energy constraints. Both the ideal extent and area are 

taken as an output from the toolbox of the genetic 
algorithm[8], [22]–[24]. An examination was performed 

on thirty bus frameworks and a comparative analysis with 

traditional genetic algorithm and analytical approach [17], 

[25] to check the viability of the recommended procedure. 

https://ijettjournal.org/archive/ijett-v69i1p221
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A technique utilizing k-means clustering was presented in 

view of the operational attributes like voltage values in 

hubs and factor of loss sensitivity to decide the ideal area 

of sources into an electrical distribution network.  

 

 

III. INTEGRATION OF DISTRIBUTED 

GENERATION SYSTEM 

For 33 BUS, the buses suitable for DG location obtained 

by loss sensitivity method are 2, 7. In this system also, a 

random value of DG Size is selected and is installed at 

each weak bus one at a time by varying different speeds.  

33 Bus Test System (Wind)  

CASE 1 DG (Wind) installed at weak Bus No.2 

 

Figure 1: Single Line Diagram of 33 Bus System with DG (Wind) at Bus No. 2 

 

The Single Line Diagram of 33 Bus System with DG (wind) installed at Bus No.2 is shown in figure 1. The values of 

Voltages and losses for DG (Wind) at different speeds are shown in tables 1 and 2.   

                                         Table 1: Voltages with and without DG (Wind) at Bus No.2 

Bus No. 

Without 

DG(p.u.) 
With DG (p.u.) 

25m/s 26m/s 27m/s 28m/s 

1 1 1 1 1 1 

2 0.9560 0.9660 0.9710 0.9845 0.9918 

3 0.9770 0.9809 0.9903 0.9948 0.9952 

4 0.9668 0.9737 0.9837 0.9908 0.9923 

5 0.9568 0.9614 0.9727 0.9822 0.9907 

6 0.9318 0.9422 0.9503 0.9623 0.9704 

7 0.9271 0.9312 0.9445 0.9505 0.9624 

8 0.9205 0.9315 0.9405 0.9507 0.9617 

9 0.9119 0.9234 0.9326 0.9403 0.9542 

10 0.9040 0.9173 0.9277 0.9311 0.9406 

11 0.9028 0.9155 0.9209 0.9331 0.9406 

12 0.9008 0.9170 0.9286 0.9352 0.9390 
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13 0.8924 0.9057 0.9167 0.9224 0.9320 

14 0.8894 0.9017 0.9112 0.9202 0.9309 

15 0.8874 0.8919 0.9007 0.9169 0.9221 

16 0.8856 0.8948 0.9051 0.9162 0.9310 

17 0.8828 0.8904 0.9067 0.9123 0.9231 

18 0.8820 0.8985 0.9043 0.9165 0.9210 

19 0.9953 0.9961 0.9972 0.9982 0.9989 

20 0.9906 0.9926 0.9948 0.9963 0.9980 

21 0.9796 0.9815 0.9876 0.9905 0.9934 

22 0.9888 0.9892 0.9898 0.9909 0.9972 

23 0.9722 0.9837 0.9859 0.9920 0.9937 

24 0.9632 0.9718 0.9874 0.9911 0.9979 

25 0.9588 0.9609 0.9758 0.9855 0.9967 

26 0.9292 0.9326 0.9409 0.9590 0.9608 

27 0.9257 0.9332 0.9416 0.9542 0.9682 

28 0.9101 0.9219 0.9345 0.9408 0.9501 

29 0.8989 0.9061 0.9110 0.9280 0.9350 

30 0.8941 0.9063 0.9140 0.9271 0.9327 

31 0.8884 0.8979 0.9058 0.9264 0.9355 

32 0.8871 0.9080 0.9103 0.9246 0.9465 

33 0.8867 0.9079 0.9172 0.9390 0.9483 

 

                                               Figure 2: Voltage Profile for DG (Wind) at Bus No.2 
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 Figure 2 depicts the voltage profile of a 33 Bus Distribution System with addition of DG (Wind) Unit at Bus No.2. It is 

observed that as the speed is increased, the voltages are showing more improvement. The installation of DG in a system is 

an advantage. The voltages are seen improving with increase in speeds from 25m/s to 28m/s 

 

Table 2: Loss (KW) with DG (wind) at Bus No. 2 

Loss (KW) without DG 25m/s 26m/s 27m/s 28m/s 

467.52 439.63 418.08 378.18 267.59 

 

 Table 2 shows loss at different wind speeds with DG (wind) installed at Bus No.2. As the speed increase the loss value is 

reduced. 

            

Figure 3: Loss Vs Speeds with DG (wind) at Bus No. 2 

 Figure 3 shows loss values in KW for Bus No.2. The losses are seen reducing when DG (Wind) unit is installed at the 

weak bus for different speeds. The losses are dropping as wind speed is increased. 

CASE 2 DG (Wind) installed at weak Bus No.7 

  

Figure 4: Single Line Diagram of 33 Bus System with DG (Wind) at Bus No. 7 

The Single Line Diagram of 33 Bus System with DG (wind) installed at Bus No.7 is shown in figure 4. The values of 

Voltages and losses for DG(Wind) at different speeds are shown in tables 3 and 4.  
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Table 3: Voltages with and without DG (Wind) at Bus No.7 

Bus No. 

Without 

DG(p.u.) 

With DG (p.u.) 

25m/s 26m/s 27m/s 28m/s 

1 1 1 1 1 1 

2 0.9560 0.9670 0.97708 0.98173 0.9951 

3 0.9770 0.9808 0.9814 0.9918 0.9998 

4 0.9668 0.9795 0.9889 0.9890 0.9937 

5 0.9568 0.96014 0.9712 0.9843 0.9944 

6 0.9318 0.9420 0.9531 0.9607 0.9750 

7 0.9271 0.93001 0.9475 0.9545 0.9690 

8 0.9205 0.9304 0.9391 0.9410 0.9535 

9 0.9119 0.9255 0.9362 0.9436 0.9525 

10 0.9040 0.9115 0.9212 0.9323 0.9399 

11 0.9028 0.9154 0.9299 0.9329 0.9403 

12 0.9008 0.9145 0.9207 0.9360 0.9401 

13 0.8924 0.9051 0.9108 0.9208 0.9325 

14 0.8894 0.8915 0.9059 0.9198 0.9299 

15 0.8874 0.8906 0.9030 0.9158 0.9299 

16 0.8856 0.8906 0.9040 0.9114 0.9205 

17 0.8828 0.8946 0.9006 0.9101 0.9247 

18 0.8820 0.8944 0.9006 0.9127 0.9256 

19 0.9953 0.9960 0.9977 0.9985 0.9989 

20 0.9906 0.9911 0.9932 0.9958 0.9970 

21 0.9796 0.9812 0.9888 0.9909 0.9930 

22 0.9888 0.9891 0.9903 0.9927 0.9948 

23 0.9722 0.9742 0.9801 0.9865 0.9924 

24 0.9632 0.9689 0.9705 0.9816 0.99131 

25 0.9588 0.9592 0.9612 0.9781 0.9839 

26 0.9292 0.9331 0.9499 0.9512 0.9689 

27 0.9257 0.9319 0.9426 0.9542 0.9628 

28 0.9101 0.9118 0.9244 0.9369 0.9404 
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29 0.8989 0.9081 0.9117 0.9290 0.9406 

30 0.8941 0.8969 0.9017 0.9121 0.9232 

31 0.8884 0.8965 0.9048 0.9212 0.9345 

32 0.8871 0.8917 0.9092 0.9117 0.9243 

33 0.8867 0.8908 0.9005 0.9115 0.9209 

 

 

Figure 5: Voltage Profile for DG (Wind) at Bus No.7 

Figure 5  shows the voltage level comparison of different speeds with DG (wind) installed at Bus No.7.The outcome 

reveals that installation of DG units improves the voltage profile. As the wind speeds are increasing, the voltage profile 

shows improvement. 

Table 4: Loss (KW) with DG (wind) at Bus No. 7 

Loss(KW) without DG 25m/s 26m/s 27m/s 28m/s 

240.81 233.90 204.55 196.48 175.36 

 Table 4 shows loss at different radiations with DG (solar) installed at Bus No.7 . As the radiations increase the loss value 

is reduced. 

           

Figure 6: Loss Vs Speeds with DG (wind) at Bus No. 7 

Figure 6 shows loss values in KW for Bus No.7. The losses are seen reducing when DG (wind) unit is installed at the weak 

bus for different wind speeds levels. The losses are dropping as speeds are increased. 
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IV. CONCLUSION 

Cleaner environment goal can be achieved by using 

renewable energy resources as a smart solution in present 

scenario. Solar based DG units are widely integrated and 
edict the energy market because of their environmentally 

friendly features and abundant availability of resources. 

Renewable sources are being used now a days for greener 

environment. In this paper DG (wind) units are integrated 

with existing 33 bus system for improving the 

performance of the overall system. It is observed that the 

performance of integrated system has been improved as 

compared to existing system.  
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