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Abstract— Contingency analysis is the important function of 

the power system security. The security assessment is an 

important task because it offers the information regarding 

the system state within the event of a contingency. 

Contingency analysis method is being widely used to predict 

the result of outages like failures of apparatus, conductor 

etc, and to require necessary actions to stay the facility 

system secure and reliable. The off line analysis to predict 

the impact of individual contingency could be a tedious task 

as a power system contains large number of parts. Various 

strategies of contingency analysis have been given in this 

review paper and additionally the utilization of artificial 

neural network for comntingency analysis has been cited. 

Key words: Neural Network, Contingency Analysis, 

Contingency Ranking 

I. INTRODUCTION 

System security involves practices suitably designed to 

survive in looming Disturbances conditions (contingencies), 

without hampering to the safety, reliability and customer 

service. System securities indicate the strength or robustness 

of any system to imminent disturbances and it depends on 

system operating conditions and also on contingent probable 

conditions. If fault remain continue in system it gets 

exposed to disastrous and system may completely collapse. 

It is dominant importance in having a safe, reliable, 

continuous and economic operating condition of power 

system. 

 System consists of numerous of electrical based 

devices and is a complex network in itself. And failure of 

any of these devices during operating condition hampers the 

continuity of operation, security, safety and thus leads to 

outages, thus influencing security of power system. Thus 

power system security is an important part of power system. 

The most important aspect is evaluation of contingency, 

which leads to bus limit violations, transmission line 

overloads during the operating conditions. Critical 

contingencies must be identified firstly and fast to ensure 

secure, reliable and continuous operation. As a major and 

important part of power system security, operational 

engineers need to study the effect of outages and 

contingency on power system in terms of severity. Power 

flow or load flow are important part of this analysis. They 

are required to have proper operation, scheduling, and 

controlling of existing and operating power system and also 

on proper planning for future expansion. There are number 

of methods for evaluation of contingency of power system. 

AC load flow and mathematical calculations are mostly used 

in most of the methods. 

 For power system security assessment purpose it is 

vital to reduce computational time, since the security level 

of power system need to be determined as quick as possible 

and the analysis of all credible contingencies within a very 

short time is needed. Artificial Neural Networks (ANNs) 

attracted many researchers and engineers from power 

system area to look for the solutions to some of complex 

problems to improve the speed in security level. It has been 

proved that these ANNs are capable of learning from raw 

data and they can be used to identify internal relationship 

within raw data not explicitly given or even known by 

human experts and there is no need to assume any linear 

relationship between data. This method is preferred because 

it requires no calculation based on mathematical model. 

 Artificial neural network has ability to predict 

solutions from the past trends, its enormous data processing 

capability and its ability to provide fast response in mapping 

data makes them as a very promising tool for its application 

to power systems and in power engineering applications 

such as load flow, contingency analysis, phasor evaluation, 

signal and image processing involve complex data to be 

processed. Though, the application of neural network 

method in processing of complex values is still an open 

problem. The simplest solution would be to consider a 

conventional real-valued network where the complex input 

and output signals are replaced by pairs of independent real-

valued signals 

II. LITERATURE REVIEW 

Vykuka, R. and Nohacova, L. [2] described the contingency 

analysis by sensitivity factor. In Sensitivity factor method 

these factors show the approximate change in line flows for 

changes in generation on the network configuration and are 

derived from DC load flow. In this paper author find out 

outage factor with help of Power transfer distribution factor. 

The PTDF indicate the sensitivity of change power flow in 

line l when injected power to the bus i is increased by 1 

MW. They find out LODF and GSF with help of PTDF. The 

disadvantages of this method are the inability to evaluate the 

nodal voltage violation. When outage factors are calculated 

by transfer simulation branch flows compared to the power 

flow analysis vary from 0.2 to 5%, but results are reliably 

obtained for all states of the power system. 

 Sekhar P. and Mohanty S. [3] represented the 

contingency ranking using the performance index method. 

They used the Newton Raphson load flow method for the 

power system contingency ranking for the line outage based 

on the Active power and Voltage performance index. The 

results obtained using NR method used further in 

determining the performance indices, active power 

performance index and voltage power performance index. 

The one with higher overall performance index is ranked 

first and is arranged in Descending order quantifying the 

severity of contingency. So that the highest value of indices 

provides the severity of the outage and has the maximum 

possibility of making the system parameters to go beyond 

the operating limits. The severity of the particular outage 

helps the power system operation engineers to take prior 

action; therefore it helps as a guide to run reliable power 
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system. They tested this method on standard IEEE 5 bus 

system. 

A. B. Stott 0. Alsaq[4] 

This paper describes a straightforward, terribly reliable and 

very quick load-flow resolution technique. This technique 

suggests a unambiguously engaging combination of benefits 

over the recognized strategies, as well as Newton's, in terms 

of speed, dependableness, simplicity and storage, for typical 

load flow solutions. A helpful facet of  is that the ability to 

scale back its core-storage necessities to around those of The 

Gauss-Seidel method with a tiny low range of core- disk 

block transfers. This technique carries out well with typical 

adjustment algorithms, and solves network outage security-

check cases typically in one or 2 iterations. 

 Hussain, Zakir  Zhe Chen and Thogersen, P[5] 

described fast and precise method of contingency ranking in 

modern power system. Fast and precise method of 

contingency ranking is most important for the correct 

contingency analysis. They introduced contingency ranking 

based on MW and MVAR losses, performance index (pi) 

based ranking and Exact Ranking Technique. Both loss 

based and PI based ranking doesn’t follow the actual 

number of violation based ranking and thus result in miss 

ranking of contingencies. Exact ranking methodology has 

presented reasonably acceptable and correct results, 

however it doesn’t differentiate between the outages 

resulting in same number of violations and hence label them 

with same ranking. The author concluded that PRI based 

technique having added advantage of more distinction and 

information can enable power system operator to have more 

effective control action. 

 Ching-Yin Lee Nanming Chen [6] represents a fast 

and accurate method to analyze a set of distribution factors 

of reactive power flow for transmission line and transformer 

outage studies. They utilized derivation of new distribution 

factors are based on decoupled load flow characteristics and 

network sensitivities and these new distribution factors used 

to calculate the post-outage system reactive power flow and 

bus voltage magnitudes. In this paper, the transmission 

branches are divided into two categories: transmission lines 

and transformers. Separate formulas are derived to estimate 

the distribution factors of the reactive power flow. First a 

new transmission Pi-section Q-V model is developed. The 

reactive power flow in a line is divided into two parts: the 

transmission part and the loss part. Based on this new 

model, transmission line outages are simulated by power 

injections which cancel the reactive power flow in the 

outage lines. Formulas to calculate the distribution factors of 

the reactive power flow are derived using the decoupled 

load flow characteristic, network sensitivities and the 

principle of superposition. Secondly, the formulas to 

calculate the distribution factors of the reactive power flow 

in transformers are also derived. Using these new 

distribution factors they calculate the post-outage system 

reactive power flow and bus voltage magnitudes. 

 P. Sood, D. J. Tylavsky and Y. Qi [7] introduced a 

new method of generating the series branch values of a dc 

model equivalent of an ac network. This method finds 

optimal branch susceptance values, as opposed to the locally 

optimum values. However, the proposed method solves a 

non-convex optimization problem therefore it is not 

guaranteed to converge to a global optimal solution. Also 

introduced is a method for converting a completely 

inconsistent ac PTDF matrix into a partially consistent dc 

PTDF matrix. The ac-to-dc conversion process was applied 

to a small system and the line flows predicted by the model 

were encouraging and performed better or comparable to the 

best industry accepted method: the alpha matching method. 

 Sulabh Sachan and C.P.Gupta[8] is analysis the 

contingent condition in power system. In this paper 

collection of power system contingencies calculating by the 

performance index for transmission line outages with the 

Newton Raphson load flow analysis and radial basis 

function (RBF) neural network. They introduced the 

contingency selection and ranking which are important for 

contingency analysis have been done by finding 

performance indices namely: active performance index 

(PIP) and Voltage performance indices (PIV). These indices 

were calculated for various test bus systems using the 

Newton Raphson Load Flow (NRLF) algorithm and also by 

using Radial Basis Function (RBF) Neural Network in 

MATLAB environment. The study has been carried out for 

the IEEE-14 Bus System; the satisfactory performance has 

been obtained for 14-Bus system using RBF. The author 

gave following conclusions drawn from the severity of a 

single line outage is accurately indicated by the numerical 

values of PIP and PIV respectively. The indices are 

predicted in off line manner for a single loading condition 

by NRLF. The calculation of these indices using NRLF 

algorithm proves to be time consuming. The contingency 

selection by RBF-ANN proves to be efficient in terms of 

accuracy and time. It has the ability to calculate the 

performance indices following a contingency for any 

loading case once it is effectively trained. 

 Gianfranco Chico and Roberto Napoli [9] in this 

paper, they gift some completely different approaches to the 

quick voltage prediction task. For this purpose, they 

compare the capabilities of 3 quick learning ANNs the 

Radial Basis perform Network, the Progressive Learning 

Network, and also the Self-Organizing Map used as 

associative memory. All told in operation conditions, the 

most effective accuracy was obtained by the RBFN. The 

PLN and SOM perform a clump of the input and output 

areas, provide acceptable however less correct results. The 

most benefits of the PLN area unit the terribly short 

coaching time and also the automatic choice of the hidden 

units. The SOM unit operates further as a clump network, 

however its accuracy is lesser, and as a result of it uses a 

pre-fixed grid of units. 

 Mohammad Khazaei and Shahram Jadid[10] This 

paper proposes a procedure for single contingency decision 

utilizing Radial basis function Neural network. By means of 

utilizing the results of the off-line load flow calculations, 

performance Indices PIp and PIv are obtained which will 

characterize the influence of extreme contingencies 

received. A Radial basis operate Neural network is expert to 

estimate the performance indices. Outcome show that using 

neural network for contingency decision could be very 

correct and speedy in evaluation with load glide calculation 

for every outage of a line or a generator. 

 Alessandri, S. Grillo, S. Massucco, F. Silvestro and 

G. Vimercati[11] this paper addresses primarily the 

utilization of ANN for selecting the foremost appropriate 
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ANN structure and coaching the ANN for realistic grid .The 

chosen ANNs are then trained and wont to assess the state of 

larger grid representing constant model of the Italian HV 

grid. They used totally different coaching back propagation 

algorithmic programs within which resilient propagation 

algorithm exhibits quicker performance among structure 

with many hidden neurons. Conjugate gradient with Powell-

beale restarts algorithmic program achieves higher 

performance however at the value of triplication coaching 

time. 
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