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Abstract: Load Flow Study (LFS) is the most important part of system-planning studies and also the starting point for transient
and dynamic stability studies. The load flow problem models the nonlinear relationships among bus power injections, power
demands, and bus voltages and angles, with the network constants providing the circuit parameters. This paper provides
formulations of the load LFSs in unforeseen contingency environments’. Load Flow are necessary for planning, operation,
economic scheduling and exchange of power between utilities. The principal information of LFS is to find the magnitude and
phase angle of voltage at each bus and the real and reactive Load flowing in each transmission lines. LFS is a significant tool
involving numerical studies applied to a power system. In this article, iterative techniques are solved via power system analysis
tool. To finish this studies there are methods of mathematical calculations which consist plenty of step depend on the size of
system. This process is difficult and takes a lot of times to perform by hand. LFS software package develops by the author use
Power System Analyses Toolbox (PSAT).

Keywords: Load flow, Newton Rap son method, Fast Decoupled method.

I. INTRODUCTION

LFS [1], [2] are performed to ensure that stable, reliable and economical way of power transfer from generators to end user. Usually
load flow problem are solved by iteration [3], [4], by using NR, GS or Fast Decoupled method. Day by day with the increase in
number of buses in power system LFS becomes mandatory. Many research works are carrying out to make programs for LFSs.
However, programs perhaps meet with convergence problem when a radial distribution system (RDS) with a large number of buses
is to be solved therefore, development of a special program for RDS studies becomes mandatory [5]. In this paper GS and fast
decoupled method are deeply analyzed with solution procedures and formulations can be precise and approximate, intended for
either on-line or off-line application. In the parlance, with large interconnected system, it becomes necessary to reduce running cost
of power transfer due to soaring price rise and improving the efficiency of whole power system [6], [7]. A small decline in
percentage of operation reflect huge cost saving of power transfer from generator to load centre or in other words decrease in fuel
cost for the same power transfer capacity. The general difficulty is the economic load dispatch to achieve minimum cost of
operation. Now these days Environmentalist creates many environment protection norms and standards, therefore it becomes
essential to minimize pollutants and conserve various forms of fuel [8]. In addition to above, it is a need to expand the limited
economic optimization problem to incorporate constraints on system operation to ensure the security of the system, thereby
preventing the collapse of the system due to unforeseen conditions [9]. However closely associated with this economic dispatch
problem is the problem of the proper commitment of any array of units out of a total array of units to serve the expected load
demands in an optimal manner [10]. For the purpose of optimum economic operation of this large scale system, modern system
theory and optimization techniques are being applied with the expectation of considerable cost savings. LFS gives voltage
magnitudes and angles at each bus in the steady state. One of the most important studies of load flow is that the magnitudes of the
bus voltages are required to be held within a specified limit or in other words there is no violation of bus voltage. Once the bus
voltage magnitudes and their angles are computed using the load flow, the real and reactive power flow through each line can be
easily computed [11], [12]. We can easily find the losses by subtracting power flow at the sending and receiving ends.

Il. RETAED WORK
TianyuLuo, et al [21] proposed a new hybrid distributed control approach to deal with thermal overload issues. The control
algorithm is based on constraint satisfaction problem that is applied to solve the network constraint problem. The novelty of this
control approach consists in the joint control of both distributed generation and demand response units for PFM in an autonomous
regional control environment. Murty, V.V.S.N.et. al [22] In this algorithm, the unbalanced three phase load flow is simplified into
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positive sequence etpower flow. With the order of Jacobian matrix reduced from 3n times 3n to n times n, the complexity and
computational cost are reduced significantly. The load flow analysis of a real 28-node distribution system confirms the validity of
the proposed algorithm. Hasan, K.N. ; Rao, K.S.R. ; Mokhtar, Z. [23]This paper presents the analysis of load flow and short circuit
studies of an offshore platform using ERACS software and analyses its performance by comparing with the existing EDSA software
results. The EDSA software is commonly used in industries because of its accuracy and reliability while ERACS offers a user
friendly with a powerful graphical user interface.Abdel-Akher, et.al.. [24].This paper presents the development of three phase load
flow software by reusing an existing single phase load flow software component. The single phase load flow component was
developed using object oriented and component based development methodologies. The object oriented power system model of the
single phase load flow component was established separately from the mathematical solution. The proposed three phase load flow is
formulated based on symmetrical components theory, which involves a positive sequence load flow solutionRabih A. Jabr et.al
[16]proposed algorithm is implemented in the MOSEK software package. This article shows that the load flow equations in a
meshed network can be also placed in conic quadratic format provided that the voltage angle difference on power lines is accounted
for by separate constraints. This research shows that 1) the load flow equations of meshed power networks can be placed in conic
quadratic programming format, and 2) the proposed power flow format can be accounted for using interior point based conic
quadratic programming methods. This is advantageous because conic quadratic problems can be solved by polynomial time interior-
point methods at basically the same computational complexity as linear programming problems ofsimilar size. Aleksandra
Dimitrovskiet. al [1]. shows new concept for finding accurate boundary load flow solutions given fuzzy/interval numbers is
presented [1]. Extending an idea from probabilistic load flow, an optimization procedure for implicitly defined functions is
introduced. Test systems are used for performance evaluation and comparison between the new method and extant methods that
give approximate solutions. The need for a different approach to the load flow problem, which would incorporate uncertainty into
the systems. Khalid Mohamed, et al [11]In this paper describes the implementation of reusability aspects in producing load-flow
analysis software application. The reusability in the algorithm and codes are obtained by applying matrix partitioning approach for
Newton method and sequential approach for Fast Decoupled method. The software is built by using component-based development
and object oriented programming methodologies.

11l. PROBLEM FORMULATION
The load flow calculation is a network solution problem. The voltages and currents are

Related by the following equation: [I] = [V] [Y]

Where

[1] is the vector of total positive sequence currents flowing into the network nodes (buses)
[V] is the vector of positive sequence voltages at the network nodes (buses)

[Y] is the network admittance matrix

Equation is a linear algebraic equation with complex coefficients. If either [I] or [V]were known, the solution for the unknown
quantities could be obtained by application ofwidely used numerical solution techniques for linear equations.

Partly because of tradition and partly because of the physical characteristics of generation. And load, the terminal conditions at each
bus are normally described in terms of active and reactive power (P and Q). The bus current at bus is related to these quantities as
follows:

[529] = i

A. Newton-Rap Son Iterative Techniques

This approach utilizes the partial derivatives of the load flow relationships to estimate the Changes in the independent variables
required finding the solution. In general, the Newton-Raphson technique achieves convergence using less iteration than the Gauss-
Seidel technique. However, the computational effort per iteration is somewhat greater. To apply the Newton-Raphson technique to
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the three-bus example, the bus Powers are expressed as nonlinear functions of the bus voltage

P, = V¥V, + YV + YisTy)
Py= VYo Vi + T Wy + ¥y 75)
Py= V(Y5 V= YauVa + YauT3)

In the load flow problem, 1VV1is specified; that is, (V1= 0. Also, since AP1does not enter the computations explicitly, Equation may
be reduced to

AP, |ap, ap,| [ar,
AP,| |aP, ap,| (AT,
ar, ar;

B. Fast Decoupled Power Flow

A derivation of any decoupled power flow always starts with the decoupling of the Linearized power flow equations. In order to
obtain this decoupling, two conditions are assumed to have been satisfied, first, the resistances of the branches are small with respect
to their respective reactances and, second the angle differences are small. On the decoupled power flow matrices, more
approximations have to be made. The Fast Decoupled Power Flow (FDPF) was originally proposed in [Stott and Alsac 1974] and
has been further developed and generalized in several variations. PSAT used the XB and BX methods presented in [van Amerogen
1989.] The power flow Jacobian matrix JLFV can be decomposed in four sub-matrices

] _ Jeo  Jpy
LFv J J
Qo Qv
where Jpg = Vggp,JpV :vap J VggQ andJF,g vgq: The basic assumptions of FDPF methods are
J,, =0
Joo =0
Jpe B’
JQV ~ BII

Where B’ and B” can be thought as admittance matrices with the following simplifications: -Line charging, shunts and transformer
tap ratios are neglected when computing B’; Phase shifters are neglected and line charging and shunts are doubled when computing
B”. The XB and BX variations differ only in further simplification of the B” and B” matrices respectively

IV. SIMULATION MODEL OF 30 BUS SYSTEMS

A. Simulation Tool Box

mat lab 7.0 platforms are used to integrate power system analysis tool with i-5 processor PSAT is a MATLAB toolbox for electric
power system analysis and control. PSAT includes power flow, cosntinuation power flow, optimal power flow, Small signal
stability analysis and time domain simulation. All operations can be assessed by means of graphical user interfaces (GUIs) and a
Simulink-based library provides a user-friendly tool for network design. PSAT core is the power flow routine, which also takes care
of state variable initialization.
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Fig 1. Simulation model of 30 bus system

B. N-1 Contingency Analysis

A system contingency is defined as a disturbance that can occur in the network and can result in possible loss of parts of the network
like buses, lines, transformers, or power units in any of the network areas. Load flow analysis is an adequate means for studying the
effect of a possible contingency on a given operating point of the network. It is often the case that experienced engineers, involved
in operation of a given system, can guess effectively contingency without the support of numerical computations. The results of this
type of analysis allow systems to be operated defensively.

C. Result Of N-1 Cotingency To 30 Bus System

Voltage Magnitude P rofile
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Fig 2. Voltage magnitude profile after N-1 Contingency
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Fig 3. Voltage phase profile after N-1 Contingency
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Fig 4. Real power profile after N-1 Contingency
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Fig 5. Reactive power profile after N-1 Contingency

V. CONCLUSION AND FUTURE SCOPES

IEEE30 BUS system data constitutes a power system which is optimal secure as well as robust, as system prevent itself from N-1
contingency as clear from figure 2 to 6, at each bus of power system load is flowing with specific value. Amongst deterministic
security criteria, the most generally used is certainly the “N-1" criterion. Indeed it corresponds to possible events. This criterion
stipulates amongst other things that in its state ‘N”, that is to say when all elements of the system are in operation, operating
conditions are in accordance with rules. Generally this is tested for different conventional states: at least for peak and off-peak load
of the system, etc. It implies further that for all types of incidents leading to the disconnection of only one element (generator,
circuit, line, transformer, etc.), the system operating point stays within the requested area. The operating point and the system is then
declared “N-1" secure. This approach is often “generalized” considering, at least for some devices, the loss of more than one
element, turning the criterion from “N-1” to “N-27, to “N-x". In these cases, the system operating area is generally enlarged,
considering some overload capabilities of system elements.
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