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Abstract - The optimal power flow (OPF) problem 

seeks to control the generation/consumption of 

generators/loads to optimize certain objectives such 

as to minimize the generation cost or power loss in 

the network. It is becoming increasingly important 

for distribution networks due to the emerging 

distributed generation and controllable loads. The 

project aims to study the performance of    9-bus 

system by conducting various load flow studies. The 

study of economics of power system is important for 

optimum operation of the system . project deals with 

both load flow studies and cost economics studies 

which has been conducted. 
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I  INTRODUCTION 

 

 Power World Simulator is a power system 

simulation package designed from the ground up to 

be user-friendly and highly interactive. Simulator is 

actually a number of integrated products. At its core 

is a comprehensive, robust Power Flow Solution 

engine capable of efficiently solving systems of up to 

60,000 buses. This makes Simulator quite useful as a 

stand alone power flow analysis package. Unlike 

other commercially available power flow packages, 

however, Simulator allows the user to visualize the 

system through the use of full-color animated oneline 

diagrams with full zooming and panning capability. 

Moreover, system models may be modified on the fly 

or even built from scratch using Simulator’s full 

featured graphical case editor. Transmission lines 

may be switched in or out of service, new 

transmission or generation may be added, and new 

transactions may be established, all with a few mouse 

clicks. Simulator’s extensive use of graphics and 

animation greatly increases the user’s understanding 

of system characteristics, problems, and constraints, 

as well as of how to remedy them. 

 

1.1 PERFORMANCE OF COST AND 

ECONOMICS 

 

The objective is to minimize the real and reactive 

power losses in the system and to maximize the total 

saving and cost of conducting material while 

maintaining the acceptable voltage levels. It is 

observed that the number of computations is more in 

conventional method than genetic algorithm. Power 

is the rate of flow of energy. Similarly, generating 

capacity is the ability to produce power is itself a 

flow. A megawatt (MW) of capacity is worth little if 

it lasts only a minute just as a MW of power 

delivered for only a minute is worth little. But a MW 

of power or capacity that flows for a year is quite 

valuable. The price of both power and energy can be 

measured in RS/MWh, and since capacity is a flow 

like power and measured in MW, like power, it is 

priced like power, in RS/MWh. Many find this 

confusing, but an examination of screening curves. 

  

II  LITERATURE SURVEY 

 

Simulator can model generators as not having a cost 

model, or having either a cubic cost model or a 

piecewise linear model. The cost model type you 

choose determines the content of the remainder of 

this dialog  

a.  Unit Fuel Cost 

b.  Fixed Costs (Costs At Zero Mw Output) 

c.  Cubic Cost Coefficients A, B, C, D 

d.   Piecewise Linear Table 

e.  Convert Cubic Cost To Linear 

f.   Measuring Power And Energy 

 

2.1  ECONOMIC DISPATCH  

 

Economic dispatch is the method of determining the 

most efficient, low-cost and reliable operation of a 

power system by dispatching the available electricity 

generation resources to supply the load on the 

system. The primary objective of economic dispatch 

is to minimize the total cost of generation while 

honoring the operational constraints of the available 

generation resources. Economic Dispatch is the 

process of allocating the required load demand 

between the available generation units such that the 

cost of operation is minimized. There have been 

many algorithms proposed for economic dispatch: 

Merit Order Loading, Range Elimination, Binary 

Section, Secant Section, Graphical/Table Look-Up, 

Convex Simplex, Dantzig-Wolf Decomposition, 

Separable Convex Linear Programming, Reduced 

Gradient with Linear Constraints, Steepest 
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2.2 CLASSIFICTION OF CHARGES 

 

To deduce the power generation economics 

effectively we should know the structure of annual 

expenditure of the plant and the factors affecting 

them. The total annual expenditure of the plant can 

be classified into 

 Fixed Charges  

 Semi fixed Charges  

 Running Charges 

 

a. Fixed Cost: 

Fixed costs are not permanently fixed; they will 

change over time, but are fixed in relation to the 

quantity of production for the relevant period. For 

example, a company may have unexpected and 

unpredictable expenses unrelated to production, such 

as warehouse costs and the like that are fixed only 

over the time period of the lease. 

 

b. Semi Fixed Cost: 

These charges mainly depend on the installed 

capacity of the plant and are independent of the 

electrical energy output of the plant. These charges 

include the following ,Interest on the capital cost of 

the generating plant, transmission and distribution 

network, buildings and other civil engineering works 

etc.  

 

c. Running Cost 

The running charges is one of the most important 

parameters while considering the economics of 

power generation as it depends upon the number of 

hours the plant is operated or upon the number of 

units of electrical energy generated. It essentially 

consists of the following costs.In case of a thermal 

power plant, power generation economics includes 

the cost of feed water for the boiler, like the cost of 

water treatment and conditioning  

 

III  MODELLING & SIMULATION 

This paper studies the optimal power flow (OPF) 

problem in distribution networks, which includes 

cost economics of 9-bus system following we present 

a model of this scenario that serves as the basis for 

our analysis. The model incorporates power flow in 9 

bus system which, considers a variety of devices 

including distributed generators, transformers, 

controllable loads and allows for a wide range of 

control objectives such as minimizing the power loss 

or generation cost, which are described in turn. 

 

3.1 TEST DATA FOR ANALYSIS OF SYSTEM 

 

3.1.a.Bus Data 

 
 

3.1.b.Branch Data 

 
 

3.1.c. Generator Data 

 
 

3.1.d. Generator Cost Data 
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3.2 ELECTRIC MODEL 

3.2.1 SINGLE LINE DIAGRAM  

 

 
 

Fig.1 single line diagram for test data 

 

IV  SIMULATION RESULTS 

 

4.1  STABLE SYSTEM 

 4.1.a Bus  data 

 

 
 

Fig: Bus Data For Stable System 

 

4.1.b Branch Data 

 
 

Fig: Branch Data For Stable System 

 

4.1.c Generator data 

 

 
 

Fig: Generator Data For Stable System 

 

4.2  SYSTEM WHEN GENERATOR 1 IS 

OPENED 

Simulation results when generator 1 is opened  

4.2.a. Bus data 

 

 
 

Fig: Bus Data When Generator 1 Is Opened 

 

4.2.b. Branch  data 

 

 

 Fig: Branch Data When Generator 1 Is Opened 

4.2.c.Generator data 

 

 
 

 Fig: Generator Data When Generator 1 Is Opened 

 

4.3 SYSTEM WHEN GENERATOR 1 AND 2 ARE 

OPENED 

Simulation results when generator 2 is opened are 

4.3.a.Bus data 
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Fig: Bus Data When Generator 1 And 2 Are 

Opened 

4.3.b.Branch data 

 

 
 

Fig: Branch Data When Generator 1 And 2 Are 

Opened 

4.3.c.Generator data 

 

 
 

Fig: Generator Data When Generator 1 And 2 Are 

Opened 

 

4.4  SYSTEM WHEN GENERATOR 2 AND 3 IS 

OPENED 

Simulation results when generator 2 and 3 is 

opened  

4.4.a.Bus data 

 

  

Fig: Bus Data When Generator 2 And 3 Is Opened 

 

 

 

4.4.b.Branch data 

 Fig: Branch Data When Generator 2 And 3 Is 

Opened 

 

4.4.c.Generator data 

 Fig: Generator Data When Generator 2 And 3 Is 

Opened 

4.5  SYSTEM WHEN GENERATOR 1 AND 3 ARE 

OPENED 

Simulation results when generator 1 and 3 is 

opened are 

4.5.a.Bus data 

 Fig: Bus Data When Generator 1 And 3 is Opened 

 

4.5.b.Branch data 

 Fig: Branch Data When Generator 1 And 3 is 

Opened 

4.5.c.Generator data 

 Fig: Generator Data When Generator 1 And 3 is 

Opened 
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V  COST ANALYSIS 

 

5.1 OPERATING COST : 

The factors influencing power generation at 

minimum cost are operating efficiencies of 

generators, fuel cost, and transmission losses. The 

most efficient generator in the system does not 

guarantee minimum cost as it may be located in an 

area where fuel cost is high. Also,if the plant is 

located far from the load center, transmission losses 

may be considerably higher and hence the plant may 

be overly uneconomical. Hence,the problem is to 

determine the generation of different plants such that 

the total operating cost is minimum.                   The 

operating cost plays an important role in the 

economic scheduling and are discussed here. 

The input to the thermal plant is generally measured 

in Btu/h, and the output is  measured in MW. A 

simplified input-output curve of a thermal 

unitKnown as heat-rate curve . 

Converting the ordinate of heat-rate curve from Btu/h 

to Rs/h results in the fuel-cost cure. In all practical 

cases, the fuel cost of generator I can be represented 

as a quadratic function of real power generation 

Ci=αi+βipi+Ƴipi
2 

An important characteristic is obtained by plotting 

the derivative of the fuel-cost curve versus the real 

power. This is known as the incremental fuel-cost 

curve 

2 γiPi+ βi 

5.2 ECONOMIC DISPATCH BY NEGLECTING 

LOSSES 

Since transmission losses are neglected, the total 

demand PD  is the sum of all generation . A cost 

function i  is assumed to be known for each plant. 

The problem is to find the real power generation for 

each plant such that the objective function as defined 

by the equation.  

Ct= I 

i+βiPi+γiPi
2   ....................equ.1 

Is minimum, subject to the constraint 

i=PD......................equ.2 

Where Ct is the total production cost, iis the 

production cost of ith plant, pi is the generation of ith 

plant, pDis the total load demand, and ng is the total 

number of dispatchable generating plants. 

A typical approach is to augment the constraints into 

objective function by using the lagrange multipliers 

£=Ct+λ(PD i)       .......................equ.3 

The minimum of this unconstrained function is found 

at the point where the partials of the function to its 

variables are zero. 

             .....................equ.4 

                  ......................equ.5 

First condition, given by (equ.4), results in 

Since 

Ct= C1+ C2+……+ C then 

=λ 

And therefore the condition for optimum dispatch is 

= λ         i=1……..,      ...................equ.6or 

 

βi+2 γiPi= λ                                  .....................equ.7 

Second condition, given by (equ.5), result in 

i=PD                                   ......................equ.8 

Equation (equ.8) is precisely the equality constraint 

that was to be imposed. In summary, when losses are 

neglected with no generator limits, for most 

economic operation, all plants must operate at equal 

incremental production cost while satisfying the 

equality constraint given by (equ.8). In order to find 

the solution, (equ.7) is solved for pi. 

Pi                        .....................equ.9 

The relations given by (equ.9) are known as the 

coordination equations. They are functions of λ. An 

analytical solution can be obtained for λ by 

substituting for pi in (equ.8). 

= PD                  .....................equ.10or 

             ......................equ.11 

The value of λ found from (equ.11) is substituted in 

(equ.9) to obtain the optimal scheduling of 

generation 

 

VI  CONCLUSION 

 

This project attains the objective  to minimize the 

total generation cost (including fuel cost, plus 

emission cost, plus operation/maintenance cost, plus 

network loss cost) by meeting the operational 

constraints like System load demand,Lower and 

upper economic limits of each generating 

unit,Downward-and-upward regulating margin 

requirements of the system at optimum level. 
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