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Quantifying the Contribution of Dynamic Reactive Power Compensators on System Strength at LCC-HVdc Converter Terminals






ABSTRACT
    This paper presents improved indices to evaluate the contribution of reactive power compensators at HVdc converter terminals. The presence of such compensators impacts converter performance, such as the maximum available power (MAP) limit, susceptance to commutation failure, fault recovery time and temporary over voltage. Traditionally, the Effective Short Circuit Ratio (ESCR) has been used to indicate system strength. However, this index cannot be directly applied when power-electronics based converters are used to provide the reactive power support. The approach of this paper is to use an improved form of the Apparent increase in Short Circuit Ratio (AISCR) index to quantify the impact of the compensator on the HVdc system. This index is evaluated by comparing the performance with the reactive power device with a system without the device, but having the same performance. The paper shows that a single AISCR index cannot quantify all behaviors and suggest modifications to AISCR for each of several HVdc phenomena. In this paper two types of compensators are considered the Synchronous Compensator and the Static Synchronous Compensator (STATCOM).



CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· To reduce the amount of fixed capacitors for reactive power compensation an alternative is to use Static Var Compensators (SVC) as an alternative for AC transmission systems. 
· However, experience from existing installations has shown that an SVC at the HVDC inverter terminal where the AC system has a very low SCR (SCR = 1.5) can cause an increased number of commutation failures during the recovery from single line to ground faults .
· HVDC transmission link still had a poor performance due to DC resonances frequencies in the system, which is also affected by the AC resonance existing between the AC system impedance and AC filters connected to the rectifier side of the HVDC transmission link. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It is important to determine whether the frequency stability is a problem if a STATCOM is used as the reactive power compensator of the HVDC system. 
· One adverse dynamic event in HVDC systems is commutation failure, which brings temporary interruption of HVDC power, and in some cases might induce more serious problems and longer power curtailment.
· It can, however, be noted that there is no STATCOM being used in a real HVDC system. In fact, the studies reported in those papers do not desccribe all problems of AC/DC interactions. 
2.2. PROPOSED SYSTEM 
· A new control strategy for the VSC is proposed, which makes the converter less sensitive to resonances in the AC network. Its behavior is similar to that of an equivalent synchronous condenser. 
· It should be noted that, from these indices, the low frequency values give an indication similar to that provided by the MPC curves proposed in (assuming that the systems are operating in the same control mode).
· The results confirm that the proposed Compensation Alternative 1, will improve the performance, but still problems are expected with the controller in some of the AC network configurations. 
· Therefore the solution was found not robust for all studied combinations of the AC network.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The transient performance of reactive power compensation options for HVDC Systems is studied by comparing their behavior during DC fault recovery, Temporary Overvoltage (TOV), and commutation failure.
· The purposes of the research discussed in this thesis are to investigate the performance of various reactive power compensation devices, to examine the mechanism of reactive power compensation for HVDC systems, and to develop guidelines for the design of reactive power compensation schemes for HVDC systems.
· Effectively designing and operating the reactive power compensation system is necessary in order to achieve and maintain good overall performance of HVDC systems. 
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	             TITLE
	            AUTHORS
	     DESCRIPTION

	Understanding FACTS: Concept and Technology of Flexible AC Transmission Systems
	N. G. Hingorani., Laszio Gyugyi, 
	The Flexible AC Transmission System (FACTS)�a new technology based on power electronics�offers an opportunity to enhance controllability, stability, and power transfer capability of ac transmission systems.

	Power System Stability and Control
	P. Kundur, 
	This includes the basic concepts, physical aspects of the phenomena, methods of analysis, examples of incidents of system instability, challenges to the secure operation of present-day power systems, and comprehensive approach to enhancing system security.

	Reactive Power Control in Electric Systems
	T. J. Miller, 
	 Emphasizes voltage control, variable loads, and transmission. Covers high voltage and distribution systems, plus compensation equipment.

	Power System Voltage Stability
	C. Taylor, 
	Maintaining a stable and secure operation of a power system is therefore a very important and challenging issue.



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:

    This thesis systematically investigated reactive power compensation for HVDC systems using both steady state and transient analyses. The potential application of STATCOMs for reactive power compensation at HVDC terminals was demonstrated. The concept of system strength was expanded by proposing the new index of Apparent Short Circuits Ratio (ASCRI). The contribution of Synchronous Condenser and Static Synchronous Compensator to system strength was quantified by ASCRI. The impact of the inertia on reactive power compensator design was investigated. 
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