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Loa w (or power flow) analysis is a very useful and fundamental aspect he investigation of any electrical power system. Under normal conditions
ele al power systems operate in their steady state condition. Load tlow anal is a tool which'is used for the calculation and determination of the various
characteristics of the system under this steady state mode. I I

AIMS AND OBJECTIVES

Aim of the project
The aim of this study is to present a survey which will include a
theoretical and experimental approach of the various load flow solution '
methods for the load flow problem. Furthermore, in this study a
comparison will be attempted between the selected methods with
reference to the accuracy of the final values of voltages'and power tlows
and to the convergence rate.

Objectives of the project
1) Investigation of the basic methods for solving the load flow problem
2) Investigation of the suggested improvements upon the|basic methods
3) Development of the algorithms for each of the selected load flo
solution methods. The algorithms will be developed for a particular
electrical network. :

4) Implementation of the algorithms in digital form. The selected
software for digitalize the algorithms is FORTRAN 90.
Finally the performance of 2f.ach method will be presented and

BACKGROUND

In the;I;I survey, Sasson and Jaimes denote that the main problem in a power
flow study consists in the quantities that are known in the beginning of the
analyu In their study, they stated that each bus is; characterized by four
quan

ies, magnitude and phase angle of veoltage, real and reactive power.
According to the type of the bus, two of these quantities are known while tll
othe}tyo are unknown. Thus, a nonlinear set of equations arises.

The most preferable among all the techniques for solving non linear equatl
he Gauss-Seidel method, the Newton-Raphson method, the fast decouple
Newton-Raphson method and the “dc load flow” method.
In order to make a comparison of all the above numerical solutions, it is
necessary to built algorithms, for each method. These algorithms will ibe
digitized through computer software. !
According to articles [3] and [5], the Gauss — Seidel algorithm is an iterative
numerical procedure for solving the load flow problem by successive estimatio
of tli node Voltagé Furthermore, it is stated in these articles that the
generalized algorithm for the solution of the load flow problem is o
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Accordlng to lpers [3], [4] and [6], the Newton — Raphson method is an
iterative technique for solving a set mult:fous non-linear equations in an

comparison will be conducted among them

PROJECT DESCRIPTION |

This study will present a survey of the various load flow solution
methods. Mainly there are four load flow methods that will be examined
1) the Gauss-Seidel method 2) the Newton — Raphson method 3) the fast
decoupled Newton — Raphson method 4) the “dc load flow” method.
After the exact formulation of the load flow problem, a typical small
power system will be selected for the experiment. The various solutionI
methods will be applied on that typical small power system through
simplified digital algorithms. The computer software which will be used
for the construction of the digital algorithms will be FORTRAN 90.

The primary goal of the load flow study will be to obtain complete
voltage angle and magnitude 1nf0rmat10n for each bus in the specified
power system for specific load and generator real power and voltage
conditions. Once this information is known, real and reactive power flow ‘
on each branch as well as generator tive power output can be
analytically determinedsy I 1

The results obtained by the implementa
numerical methods to the same network are om ared with reference to
the accuracy of the final values of Voltaf and power flows and to the
convergence rate.

equal umber unknowns. At a n iteration point, each function
approximated by its tangent hyperplane. According to these articles the
genevl ed algorithm of the Newton —iphson.method is i
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According to [9] and [11], the fast decoupled method is based upon the fact that
there is a strong interdependence between active powers and bus voltage angles
and between reitive powers and voltage magnitudes. The main idea behind this
method is to solve separately the equa[ ns for'real power and phase angles and
reactive poweIand voltage magnitudes. The following general equations express

the decoubﬂd method IF
' AP =B * AQ : -

I 1
: AQ =B * AV

n n of each of the above

According to [1’! the dc load flow ana!slls is a.technique which is used only for
the calculation of the real power within an electrical power system In a paper

publ ed by P chala et al [13] it is sthled that the DC load flow analysis is a
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