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The Use of the Hybrid Active Power Filter in LCC-HVDC Considering the Delay-Dependent Stability






ABSTRACT
The line commutated converter (LCC) based HVDC projects generally use passive AC filters for harmonic cancellation, which has disadvantages of large footprint, poor filtering effect due to the offset of the resonance point, etc. This paper introduces a high-power LC hybrid active power filter (HAPF), which can meet the requirements of filtering and dynamic reactive power compensation. First, the passive part of the HAPF adopts two parallel single-tuned LC filters, which has low impedance at 12th and 24th. Second, considering the effects of the time delay of the high-voltage sensors, current controller and valve controllers, the possible negative impedance of the HAPF may bring a great risk of resonance and thus endanger the stability of the system. Third, an impedance model of the HAPF is established and the impact of the time delay on system stability is analyzed. Further, an adaptive resonance damping strategy based on least mean square (LMS) algorithm is proposed. Finally, the overall performances of the HAPF are verified by simulations on PSCAD/EMTDC.



                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· It is necessary to conduct a study on the operation and control of the hybrid LCC-VSC HVDC transmission system.
· Besides, the conception of hybrid LCC-VSC HVDC can be applied to upgrade the existing LCC-HVDC connection by replacing one of the terminals with VSC. Also, the LCC-HVDC and VSC-HVDC system can be interconnected to build a new hybrid network.
· However, since the control strategy and operation method of the LCC and VSC is totally different. 
· Voltage source converter (VSC) based HVDC is a more recent technology that provides higher operational flexibility including independent control of active and reactive power as well as black start capability. However, VSCs have higher switching losses and construction costs compared to LCCs. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Commutation failures at the inverter side of an LCC station, caused by ac side disturbances, lead to interruption of power transmission. 
· Voltage source converter (VSC)-based HVDC can independently control active and reactive power at each terminal with reduced filtering requirements. 
· Also, VSC-HVDC does not suffer from commutation failures and has black-start and ancillary service capabilities, while the construction cost is higher than LCC-based HVDC system.
· The dc-link capacitor and smoothing reactor are essential in AAC terminal due to the six-pulse current ripple caused by the alternate operation of the AAC arms. 
2.2. PROPOSED SYSTEM 
· The power factor and reactive power consumption of the LCC can be calculated based on its working status with the method proposed in the previous section. 
· Here, the AC filter is designed for rated DC power transmission in order to balance the reactive power under the nominal operation.
· It is more common to use the rectifier to regulate the DC current and the inverter to keep the DC voltage constant. The V-I curve with the proposed control scheme.
· Four different configurations of hybrid LCC-VSC HVDC transmission system has been compared and analyzed. The operation strategies have been proposed for different configurations.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The SM capacitor voltages are regulated to their nominal references and the arm currents remain balanced demonstrating the performance of low-level energy balancing and circulating current control functions.
· The results based on a 3000 MVA HVDC system demonstrates the operation and performance of LCC and predominantly the AAC in hybrid HVDC systems, including internal converter operation and limitations for such applications. 
· The proposed hybrid HVDC system lays the first steps of developing complex mixedconverter dc grids. 
· In addition, VDCOL is adopted for fast recovery of dc current. In general, the developed system under ac faults at LCC station presents the same performance of other LCC-VSC topologies demonstrating the accuracy of developed LCC-AAC hybrid system. 








Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Feasibility and reliability analysis of LCC DC grids and LCC/VSC hybrid DC grids
	G. Li, J. Liang, T. Joseph, T. An, J. Lu, M. Szechtman, B.R. Andersen, Q. Zhuang, 
	Deployment of HVDC is leading to an increasing number of point-to-point connections in different parts of the world. 

	The ABCs of HVDC transmission technologies
	M.P. Bahrman, B.K. Johnson, 
	An overview of high voltage direct current systems and applications is presented in this paper.

	HVDC systems in smart grid
	M. Barnes, D. Van Hertem, S.P. Teeuwsen, M. Callavik, 
	The paper provides a snapshot of the state of the art of HVDC with copious references to enable in-depth reading.

	Nanao multi-terminal VSC-HVDC project for integrating large-scale wind generation
	X. Li, Z. Yuan, J. Fu, Y. Wang, T. Liu, Z. Zhu, 
	HVAC, conventional HVDC and voltage source converter (VSC) based HVDC are possible options for building new lines.




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
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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 paper investigated a hybrid HVDC transmission system based on the combination of an LCC and an AAC converter as the system rectifier and inverter stations, respectively. Through analytical selection of the system parameters and considering various system operating conditions, verification and validation of the performance of the hybrid LCC-AAC system considering widely accepted HVDC operating standards is performed. The detailed set of results based on a 3000 MVA LCC-AAC hybrid HVDC system demonstrate that the proposed hybrid HVDC system operate under acceptable harmonic levels and within dc voltage &current ripple limits. Moreover, the performance of the system under various transient conditions demonstrate the robust operation of the proposed LCC-AAC hybrid HVDC system including power reference tracking, ac and dc fault ride through capabilites, while ensuring prompt energy regulation and SM capacitor voltage balancing of the AAC. The results of dc fault also verify the AAC in hybrid HVDC system shows preferable dc fault handling capability compared with HB-MMC. The work of this paper complements to the research and development of more complex mixed-converter hybrid DC networks in future dc super grids 
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