
International Journal of Engineering Trends and Technology (IJETT) – Volume-43 Number-4 -January 2017 

ISSN: 2231-5381                    http://www.ijettjournal.org                                    Page 189 

Study of Congestion Due To Contingency in 

9-Bus Test System 
V.L Surya Prabha1, B Prashanth 2, Shaik Mateen3, MD Kamran Shams4, MD Shahzoor5 

1Assistant Professor, Dept of EEE, Lords Institute of Eng.& Tech.,JNTUH, Hyderabad,Telangana, India 
2 Student, Dept of EEE, Lords Institute of Eng.& Tech., JNTUH,  Hyderabad, Telangana, India 
3 Student, Dept of EEE, Lords Institute of Eng.& Tech., JNTUH, Hyderabad, Telangana, India 
4 Student, Dept of EEE, Lords Institute of Eng.& Tech., JNTUH, Hyderabad, Telangana, India 
5 Student, Dept of EEE, Lords Institute of Eng.& Tech., JNTUH,  Hyderabad, Telangana, India 

 
Abstract - The objective of operating power system is 

continuous operation with no discontinuity in power 

supply contingency Analysis of a power system is a 

major activity in power system planning and 

operation. In general an outage of one transmission 

line or transformer may lead to over loads in other 

branches and/or sudden system voltage rise or drop. 

Contingency analysis is used to calculate violations. 

Contingency analysis technique is being widely used 

to predict the effect of outages like failures of 

equipment, transmission line etc, and to take 

necessary actions to keep the power system secure 

and reliable.  

Practically, only selected contingencies will lead to 

severe conditions in power system. The project aims 

to conduct contingency analysis of ieee 9-bus system 

and determine the critical and non critical of the 

various elements of the power system in order of 

their priority 

Key Words:  Optimal power flow, power world 

simulator, voltage security, SVC 

 
I   INTRODUCTION 

 

 Contingency analysis is a vitally important 

part of any power system analysis effort. Industry 

planners and operators must analyze power systems 

covering scenarios such as the long-term effects on 

the transmission system of both new generation 

facilities and projected growth in load. Market 

analysts and planners must make informed decisions 

regarding transactions for energy trade - whether that 

trade is for the next hour or months down the road. 

PowerWorld Simulator’s Contingency Analysis tools 

provide the ability not only to analyze a power 

system in its base case topology, but also to analyze 

the system that results from any statistically likely 

contingent scenario.  

Industry planning and operating criteria often refer to 

the n-1 rule, which holds that a system must operate 

in a stable and secure manner following any single 

transmission or generation outage. In Power World 

Simulator, the individual contingency conditions can 

also be tailored to consist of either a single element 

(such as the loss of a transmission line or 

transformer), or multiple elements (such as the loss 

of a generator, several buses and a number of 

branches simultaneously). See Available 

Contingency Actions for a complete list of possible 

contingency actions.  

 

II  POWER SYSTEM CONTINGENCY 

 

2.1  Contingency: 

 

 Modern operation computers have 

contingency programs stored in them. These foresee 

possible system troubles before they occur. They 

study outage events and alert the operators to any 

potential overloads or serious voltage violations. 

Thus contingency analysis carries out emergency 

identification and “what if” simulations 

 
 2.2 Contingency Selection: 

 
Direct Methods:  

These involves screening and direct ranking of 

contingency cases. They monitor the appropriate 

post-contingent quantities (flows, voltages). The 

severity measure is often a performance index.  

 
Indirect Method:  

These give the values of the contingency case 

severity indices for ranking, without calculating the 

monitored contingent quantities directly. 

 

2.3 Corrective action analysis: 
It permits the operator to change the operation of the 

power system if a contingency analysis program 

predicts a serious problem in the event of the 

occurrence of a certain outage. Thus this provides 

preventive and post- contingency control. 
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2,4 Flow Chart For Contingency Analysis 

 

 

III  POWER SYSTEM STUDY 

 

 3.1 Power-flow study: 

In power engineering, the power-flow study, or load-

flow study, is a numerical analysis of the flow of 

electric power in an interconnected system. A power-

flow study usually uses simplified notation such as 

a one-line diagram and per-unit system, and focuses 

on various aspects of AC power parameters, such as 

voltages, voltage angles, real power and reactive 

power. It analyzes the power systems in normal 

steady-state operation. 

Power-flow or load-flow studies are important for 

planning future expansion of power systems as well 

as in determining the best operation of existing 

systems. The principal information obtained from the 

power-flow study is the magnitude and phase angle 

of the voltage at each bus, and the real and reactive 

power flowing in each line. 

 

3.2 NEWTON–RAPHSON SOLUTION METHOD: 

 

There are several different methods of solving the 

resulting nonlinear system of equations. The most 

popular is known as the Newton–Raphson method. 

This method begins with initial guesses of all 

unknown variables (voltage magnitude and angles at 

Load Buses and voltage angles at Generator Buses). 

Next, a Taylor Series is written, with the higher order 

terms ignored, for each of the power balance 

equations included in the system of equations. 

 
3.3 GAUSS SEIDEL METHOD: 

In numerical linear algebra, the Gauss–Seidel 

method, also known as the  Liebmann method  or the 

 method of successive displacement, is an iterative 

method used to solve  a linear system of equations.  

 

IV  POWER SYSTEM STABILITY 

 

4.1 TEST DATA 

 

Bus Data 

 
 
Branch Data 

 
 
Generator Data 
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https://en.wikipedia.org/wiki/AC_power
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4.2  SINGLE LINE DIAGRAM  

 
Fig.1 one line diagram for test datastable system 

 

4.3 Case Study 

 4.3.1 Stable system 

Bus  data 

 
Fig: Bus Data  

 

 Branch Data 

 
Fig: Branch Data  

 

 

 Generator data 

 
Fig: Generator Data  

 

4.3.2  System when generator 1 is opened 

 Bus data 

 
Fig: Bus Data  

 
Branch  data 

 
 Fig: Branch Data  

 

Generator data 

 
 Fig: Generator Data  

 
4.3.3 System when generator 1 and 2 are opened 

Bus data 

 
Fig: Bus Data  

 

Branch data 

 
Fig: Branch Data  

 

Generator data 

 
Fig: Generator Data  
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4.3.4  System when generator 2 and 3 is opened 

Bus data 

 
Fig: Bus Data  

Branch data 

Fig: Branch Data 
 

Generator data 

 Fig: Generator Data  

4.3.5  System when generator 1 and 3 are opened 

Bus data 

 Fig: Bus Data  
 

Branch data 

 Fig: Branch Data  

 

Generator data 

 Fig: Generator Data  

4.4  COMPARISON OF THE STUDY: 

 

Branch data comparison 

 
 

 
GENERATOR COMPARISON: 

 
 

V  CONCLUSION 

The corrective actions effectively removed the limit 

violations in the system. The results obtained through 

the proposed algorithm are found to be quite accurate 

and thus, this work provides new tool for developing 

remedial control actions for higher order 

contingencies. Contingency analysis study helps to 

strengthen the initial basic plan. It is also helpful to 

develop system operators to improve their ability to 

resolve problem. This tool helps especially the busy 

power system operators. The difference in line flows 

and bus voltages would show how the lost generation 

is shared by the remaining units. Again it is 

important to know which line or unit outages will 

render line flows or voltages to cross the limits. To 

find the effects of outages contingency analysis 

techniques are employed. 
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