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Gas Network's Impact on Power System Voltage Security







ABSTRACT
Due to the energy linkage between electricity and gas networks, assessing the voltage security of the electricity system without considering the practical constraints of both systems, may lead to unrealistic values of loading margins (LM). This work proposes a model for investigating the impact of gas networks on the voltage security of electric transmission networks. The overall objective is to maximize the LM of the electricity network while satisfying all relevant constraints in both gas and electricity networks such as hourly line pack of gas pipelines, reactive power capability limits of generators, and complementarity constraints representing the generators active/reactive power limits based on the capability curves, power flow equations at both current operation, and security limit points. Three (small, medium, and large) case studies are presented as the applications of the proposed model for LM maximization in power systems that are highly coupled with gas networks. The obtained results corroborate the impact of both gas and electrical networks operation constraints such as voltage and reactive power limits, nodal gas pressure limits, gas network loading as well as the line pack phenomenon of gas pipelines on the LM of power systems.

                          
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Power flow analysis is very important in planning stages of new networks or addition to existing ones like adding new generator sites, meeting increase load demand and locating new transmission sites. 
· The load flow solution gives the nodal voltages and phase angles and hence the power injection at all the buses and power flows through interconnecting power channels.
· Grid congestion is often associated with a cascading collapse leading to a major blackout. Such a collapse is characterized by a self-sustaining sequence of line outages followed by a topology breakup of the network. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· These curves are generated by running many power flow cases using conventional methods. 
· While such procedures can be automated, they are time-consuming and do not readily provide all information required to determine the causes of stability problems.
· The GBI allows to monitor if a contingency poses a voltage stability issue. Then ABI and SBI indexes can be used within the DSA tool to derive rules for operators, which can be built using decision trees.
· The value of the new method in synthesizing the information is highlighted by calculating a data synthesis factor that is compared with the previous method. 
2.2. PROPOSED SYSTEM 
· The proposed approach was implemented using a 12-bus simplified distribution network. The results of the study indicate that initiating events and possible cascading chains may be identified, ranked and visualized.
· Based on the active or reactive branch flows from a solved power flow or state estimation computation, the proposed method organizes the busses and branches of the network into homogeneous groups according to a few concepts which are introduced below.
· It is helpful in determining the best location as well as optimal capacity of proposed generating station, substation and new lines. 
· It determines the voltage of the buses. The voltage level at the certain buses must be kept within the closed tolerances. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The paper investigates the method’s performance during pre- and post- contingency states and accuracy comparisons are made with the previous method.
· Static methods are usually very efficient but they neither account for post contingency control actions that depend on the system’s evolution, nor do they capture more complex instability mechanisms.
· Thus, making the proposed method computational more efficient than the previous one. 
· The proposed method obtains time-series from dynamic simulations subject to sequential load changes that are then used as input to a voltage stability estimation method. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A reliability perspective of the smart grid
	K. Moslehi and R. Kumar, 
	This paper critically reviews the reliability impacts of major smart grid resources such as renewables, demand response, and storage.

	Online Voltage Stability Assessment
	C. Vournas and T. Van Cutsem, 
	Voltage stability has become of major concern among the power utilities, because of several events of voltage collapse occurred in the past decade.

	Operational reliability assessment of power systems considering condition-dependent failure rate
	Y. Sun, P. Wang, L. Cheng and H. Liu, 
	The equations for determining the probability of each state for the four-state model have been derived.

	Voltage stability analysis using static and dynamic approaches
	G. K. Morison, B. Gao and P. Kundur, 
	The authors discuss voltage stability analysis of power systems using static and dynamic techniques.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005







CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
   In this paper, a new methodology to compute a modified three-layer severity index to assess power system voltage stability was described. Unlike the previous index computation approach [24], which requires O n (3 ) timedomain simulations, the new algorithm requires only one time domain simulation per contingency with sequential load perturbations On( ) to calculate the severity of the contingency. The method replaces the requirement of running multiple simulations by extracting equivalent knowledge from the DSA platform’s input data on no load voltage conditions. These modifications were made in order to comply with the software architecture of the iTesla platform, however, it can be readily used by other DSA tools, especially those without dedicated CPF routine. The data synthesis factor is calculated to highlight the value of the new method in synthesizing the information. Future work will focus on the deployment of this new approach on a platform that will use it to generate voltage stability rules via machine-learning techniques. 
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