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Abstract— Distributed generation (DG) is an emerging 

concept in the power sector, which represents good 

alternatives for electricity supply instead of the traditional 

centralized power generation concept. Due to sharp increase 

in power demand, voltage instability & line overloading has 

become challenging problems for power engineers. Voltage 

collapse, unexpected line & generator outages & blackouts 

are the major problems associated with voltage instability. 

Reactive power unbalancing is the major cause of voltage 

instability. So that the problem of enhancing the voltage 

profile and decreasing power losses in electrical systems is a 

task that must be solved in an optimal way. This type of 

problem is in single phase & three phases. Therefore to 

improve & enhance the voltage profile & stability of the 

existing power system, FACTS devices and load flow 

analysis are the alternative solution. This paper describes a 

forward backward sweep method based approach for load 

flow analysis in radial distribution system to improve voltage 

stability and to minimize the transmission line losses 

considering cost function for entire power system planning. 

The proposed approach will be tested on IEEE -33 bus 

system. 
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I. INTRODUCTION 

The liberation of the energy market and the new conditions in 

the energy field are leading towards the finding of more 

efficient ways of energy production and management. The 

introduction of new ideas capable of evolving in the new 

conditions might lead to more suitable solutions compared to 

any possible malfunctions the new market model can create. 

 The electricity marketplace is undergoing a 

tremendous transformation as it moves towards a more 

competitive environment. The 'growing pains' of this 

transformation – price instability, an ageing infrastructure, 

changing regulatory environments – are causing both energy 

users and electric utilities to take another look at the benefits 

of distributed generation (DG). The combination of utility 

restructuring, technology evolutions, recent environmental 

policies provide the basis for DG to progress as an important 

energy option in the near future. Utility restructuring opens 

energy markets, allowing the customer to decide the energy 

provider, method of delivery, and attendant services. The 

market forces favour small, modular power technologies that 

can be installed rapidly in response to market signals. 

A. Distributed Generation 

Generally, the term Distributed or Distributed Generation 

refers to any electric power production technology that is 

integrated within distribution systems, close to the point of 

use. Distributed generators are connected to the medium or 

low voltage grid. They are not centrally planned and they are 

typically smaller than 30 MW. A distributed electricity 

system is one in which small and micro generators are 

connected directly to factories, offices, and households and to 

lower voltage distribution networks. Electricity not 

demanded by the directly connected customers is fed into the 

active distribution network to meet demand elsewhere. 

Electricity storage systems may be utilised to store any excess 

generation. Large power stations and large-scale renewable, 

e.g. offshore wind remain connected to the high voltage 

transmission network providing national back up and ensure 

quality of supply. Again, storage may be utilised to 

accommodate the variable output of some forms of 

generation. Such a distributed electricity system both options 

require significant investments of time and money to increase 

capacity. Distributed generation complements central power 

by 

1) Providing in many cases a relatively low capital cost 

response to incremental increases in power demand, 

2) Avoiding T&D capacity upgrades by locating power 

where it is most needed, and 

3) Having the flexibility to put power back into the grid at 

user sites. 

 Significant technological advances through decades 

of intensive research have yielded major improvements in the 

economic, operational, and environmental performance of 

small, modular gas-fueled power generation options. 

B. Power Quality 

The definition of power quality given in the IEEE dictionary 

originates in IEEE Std. 1100. Power quality is the concept of 

powering and grounding sensitive equipment in a matter that 

is suitable to the operation of that equipment. Despite this 

definition the term power quality is clearly used in a more 

generic way. Within the industry, other definitions or 

interpretations of power quality have been used, reflecting 

dissimilar points of view. Thus, this definition might not be 

exclusive, pending development of a broader agreement. A 

point of view of an equipment designer or producer might be 

that power quality is a ideal sinusoidal wave, with no 

variations in the voltage, and no noise present on the 

grounding system. Ultimately, a point of view of an end-user 

is that power quality or “quality power” is basically the power 

that works for whatsoever equipment the end-user is 

applying. While each hypothetical point of view has a clear 

difference, it is clear that none is properly focused. 

 An environment where the equipment designer or 

company clearly states the equipment wants, and the 

electrical utility engineer indicates the system delivery 

characteristics, and the end-user after that predicts and 

understands the equipment effective instability that will likely 

be encountered on a yearly basis is a better situation. This 

allows a cost validation to be performed by the end-user to 

either improve equipment operation by installing additional 

components or improve the electrical supply system through 
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installation of additional, or alteration of existing 

components. 

 Implementation & Results: The proposed method is 

implemented using MATLAB 2013b and tested for IEEE 33 

bus system. Figure 1 shows the overall diagram of the IEEE 

33 bus Test data system. In this system, bus 1 is considered 

as the slack bus, remaining buses are PQ buses. The buses are 

connected in loop thus it is considered as a power system that 

operates under 11 kV levels. The proposed method is tested 

for 200 KVA Base. 

 
Fig. 1: Single Line Diagram for IEEE 33-bus Distribution 

Network 

 The proposed method is implemented using 

MATLAB 2013b and tested for IEEE 33 bus system. Which 

is shown in Figure 1 The optimal number of DGs to be 

connected in the system identified is found to be 2 for 

3039.533 W & 369.5 W each rating. Table 1 shows the 

optimal capacity of Distributed Generation. It is clear that, the 

total Active power loss at without DG is 0.531(PU) and the 

total active power loss after connecting the optimal number 

of DGs in the system is 0.139(PU) Thus there is a reduction 

by about 39.92 % of total power losses in the system. 

S.N DG 

1 3039.533 

2 369.5 

Table 1: Shows the Optimal Capacity of DGs 

 Fig 3 shows the per unit bus voltage profiles before 

and after installing DGs in the system network. 

 
Fig. 2: Bus Voltage before and After Installing DGs in the 

System Network 

Fig. 4 and 5 shows the active and reactive power flow after 

distributed generator installation 

 
Fig. 3: Active Power flow after DG Placement 

 The effects of the significant parameters have been 

shown. From the result it is clear that there is optimal 

enhancement in the system parameters. The voltage profile is 

improved and power loss is minimized. 

 
Fig. 4: Reactive Power Flow after DG Placement 

 
Fig. 5: Power Loss at Different Lines 
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Fig. 6: Voltage Profile with DG & Without DG for all Cases 

 The voltage profile is improved and power loss is 

minimized. The proposed method uses many possible 

significant parameters into account to be optimized. The 

optimal number of DGs to be connected in the system was 

identified as 2 and the power loss was reduced. Hence, the 

system performance is improved. 

II. CONCLUSION 

In this Thesis, optimal placing of DG using forward sweep 

algorithm was tested for a IEEE 33 bus test system. The 

effects of the significant parameters have been shown. From 

the result it is clear that there is optimal enhancement in the 

system parameters. The proposed method is implemented 

using MATLAB 2013b and tested for IEEE 33 bus system. 

Which is shown in Figure The optimal number of DGs to be 

connected in the system identified is found to be 2 for 

3039.533 W & 369.5 W each rating. Table shows the optimal 

capacity of Distributed Generation. It is clear that, the total 

Active power loss at without DG is 0.531(PU) and the total 

active power loss after connecting the optimal number of DGs 

in the system is 0.139(PU) Thus there is a reduction by about 

39.92 % of total power losses in the system. 
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