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Abstract— This paper presents the particle swarm optimization(PSO) algorithm for solvingLoad-Flow Computation problem 
for power loss minimization. The PSO is a relatively new and powerful intelligent evolution algorithm for solving optimization 
problems. It is a population- based approach. The proposed approach employs the PSO algorithm for the optimal setting of 
optimal power flow (OPF) based on loss minimization function. This paper also compares the loss for conventional 
Newton-Raphson method and PSO method on power flow .The approach of PSO has been examined and tested on standard 
IEEE 14,IEEE 30 bus test systems. The obtained results are compared with conventional using Newton-Raphson method to 
evaluate the performance. 
 
Index Terms— Particle Swarm Optimization evolutionary algorithm, Load flow. 
 
I. INTRODUCTION 
 
Load flow studies are required by most functions 
performed in power system control centers[1].Load 
flow is an electrical engineering well-known problem 
which provides the power system operation point in the 
steady-state[2]. Newton–Raphson approach is 
highlighted as a numerical method to solve load flow, 
because of its good and quick convergence. However, 
this method includes some difficulties or limitations 
because of complex Jacobian Matrix calculation and 
inversion and also the dependence on good and quick 
convergence depends on good initial estimated values 
to guarantee the convergence. In the area of Artificial 
Intelligence, computational based algorithm s have 
successful application for solving electrical power 
system problems.Particle Swarm Optimization (PSO) 
is one of them which depends on Birds’ flock 
searching for food provides good convergence 
properties, low computational time, ease of 
implementation. The PSO method doesn’t depend on 
initial estimated values to converge to get solutions. 
This paper proposes particle swarm optimization for 
solving load-flow solutions. Numerical results were 
obtained for 14-bus and 30-bus power system for 
Newton –Raphson and PSO methods. 
 
II. ANALYSIS FOR LOAD FLOW STUDY 
 
Load flow or power flow study is done under steady 
state condition of power system. The study is done to 
know the system bus voltages in order to determine 
later generation necessary to supply the adjustment in 
the generation buses and the power flow in system 
brunches. Therefore, it is possible to obtain the amount 
of power demand plus the power losses in the system 
branches. Besides, the voltage levels must comply with 
the predetermined boundaries and overloaded 
operations added to those in the stability limit mist be 
prevented[3].Each power system bus is associated with 

four variables, where two of them can be controlled 
and other two are results of the system conditions. 
These variables are: 
Real power (P), reactive power (Q), voltage magnitude 
(|V|) and voltage phase angle (δ).The power system 
buses are depending on variables 
 
Type1 Bus or PQ Bus: Pi and Qi are specified, |Vi| and 
δi are to be calculated; 
 
Type 2 Bus or PV Bus Pi: and|Vi|  are specified, Qi 
andδi are to be calculated; 
 
Type 3 Bus or V δ Bus or Slack Bus:|Vi|  and δiare 
specified,  
  Pi and Qiare to be calculated; 
 
The equation required for power system load flow 
computation is given by 
Pi -jQi-yi1 V1Vi

* -yi2V2Vi
*-……..yinVnVi

*=0                 (1) 
Where i=1…….n,busnumber; Pi=real power generated 
or injected in the bus I; Qi=reactive power generated or 
injected in the bus i; |Vi|  =voltage magnitude of the bus 
i; δi=voltagephase angle of bus y;Vi=|Vi|ejδi,i.e.the 
voltage in the polar form; Vi

* =|Vi|e-jδi,i.e. the 
conjugate voltage; yik=element of the nodal admittance 
matrix Ybus.The nodal admittance matrix can be 
computed as follows;if i=k,yik is sum of the 
admittances that come out from the busi;yiis the 
admittance between the buses I and k multiplied by -1. 
Equation (1) represents acomplex and non-linear 
equation system, and its solution is usually obtained 
through approximation adopting numerical methods. 
 
III. OVER VIEW ON PARTICLE SWARM 
OPTIMIZATION 
 
Swarm Intelligence is a kind of Artificial Intelligence 
based on social behavior. An intelligent swarm relates 
to a Population of interacting individuals able to 
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optimize a function or global by collectively adapting 
to the environment in which they are inserted. PSO is 
applied to function optimization by using a population 
of individuals, i.e. a set of particles are distributed in 
the search space, each one having position and velocity 
parameters at each time instant. Particles have 
cognition about their own performances and also about 
their neighbor’s performances. The best individual 
position of a particle is called personal best position of 
all the particles is called global best. The particles are 
assessed through a specific rule function at each time 
instant. The rule function performs the interaction 
between the particles and the environment in which 
they are inserted, and it is related to problem modeling. 
The PSO algorithm analyses at each step, the particles 
displacement in search for the global best and updating 
their parameters through defined equations. This 
process is iterative and it proceeds until all the particles 
converge to the achieved global best ,which is adopted 
as the problem solution. 
 
IV. PROBLEM SOLUTION 
 
 The flow chart fig1 Presents method for Newton 
-Raphson method. 
In this method  it is important to point out that the 
mismatches equationing  is a matrix equation which 
relates the voltage mismatches ∆θ’s and ∆V’s with the 
power mismatches  
∆P’s and ∆Q’s. This method needs good intial 
estimative values to guarantee the convergence to an 
optimal solution. 
The flow chart of fig 2 presents the PSO based load 
flow study.In this method the mismatches for  ∆P’s and 
∆Q’s are important to get convergence point.Here 
firstly generation of swarm is most important. 

 
FIGURE 1 Flowchart of NR method 

 

 
FIGURE 2 Flowchart of PSO Method 

 
V. NUMERICAL RESULTS 
 
In this section the proposed methodology for load flow 
computation is evaluated on two case studies: the 
14-bus case study and the 30-bus case study. A 
computational procedure has been developed based on 
PSO methodology for solving the load flow.The 
software have been run on a Intel core i3 
processor.Five runs have been performed for each test 
system study case.The selected results are best 
solutions over these five runs.The obtained results of 
proposed methodology for each case study are 
compared with those obtained using a Newton-raphson 
based computational method,Which is a traditional 
method applied to find the load flow solution,as 
mentioned in last section. 
 
14-bus system case study. 
The first test system is a 14-bus system proposed  as 
shown in fig 3 This test system comprises  14 buses,2 
generator buses are there. 
Table 1 and 2 Shows load flow results for 14 –bus 
power system obtained through the application of a 
Newton-raphson based method. Table 3 and 4 present 
the results obtained with the proposed methodology. 

 

 
FIGURE 3 IEEE 14 Bus System 
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FIGURE 4 Score (Mismatch) vs Iteration Plot for IEEE 14 Bus System (NR Method) 

 
TABLE 1 Load Flow Analysis (NR Method) 

 
 

TABLE 2 Line Flow and Losses (NR Method) 
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FIGURE 5 Score (Mismatch) vs Iteration Plot for IEEE 14 Bus System (PSO Method) 

 
TABLE3 Load Flow Analysis (PSO Method) 

 
 

TABLE 4 Line Flow and Losses (PSO Method) 

 
 
 
30-bus power system case study 
The second test system is a 30-bus power system proposed  as shown in fig 6the test system comprises of 6 generator buses. 
Table5 and table 6 present the load flow results for 30-bus power system obtained through the application of  Newton-raphson based method. 
Table 7  and 8 present the results obtained with the proposed methodology. 
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FIGURE 6 IEEE 30 Bus System 

 

 
FIGURE 7 Score (Mismatch) vs Iteration Plot for IEEE 30 Bus System (NR Method) 

 
TABLE 5 Load Flow Analysis (NR Method) 
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TABLE 6 Line Flow and Losses (NR Method) 

 
 

 
FIGURE 8 Score (Mismatch) vs Iteration Plot for IEEE 30 Bus System (PSO Method) 
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TABLE 7 Load Flow Analysis (PSO Method) 

 
 

TABLE 8 Line Flow and Losses (PSO Method) 
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CONCLUSION 
 
This paper presents the solutions for load flow computations for 14 bus and 30 bus syatems and the proposed PSO 
method has accepablity as less line loss is obtained than conventional Newton-Raphson method 
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