14









Reactive Power Control of Hybrid Multi-terminal HVDC Systems Considering the Interaction Between the AC Network and Multiple LCCs





ABSTRACT
A strategy was developed for reactive power control of the line-commutated converters (LCCs) of hybrid multi-terminal high-voltage direct current (MT-HVDC) systems. In the conventional method, the reactive power outputs of hybrid MT-HVDC systems are regulated discontinuously by only using switched shunt devices (SSDs). If continuous reactive power compensation is required, additional devices, including a static compensator (STATCOM), are essential, but these are costly solution. However, in the proposed method, the reactive power outputs of hybrid MT-HVDC systems can be continuously regulated without any additional compensating device by adjusting DC voltage and using SSDs. Therefore, with the proposed method, an HVDC operator can control reactive power outputs and reduce costs, simultaneously. To achieve our objectives, we first describe how to determine the DC voltage set points that regulate the reactive power outputs of multiple grid-connected LCCs, and then realize coordinated control using SSDs. The utility of the method is demonstrated by case studies simulated using PSCAD and MATLAB.



                                                              
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The voltage margin method for interchange power control was applied to the DC voltage control block and the active power control block in the terminal controller.
· In this paper the simulation of Hybrid multiinfeed HVDC link on RTDS is studied for its steady state and transient performance. 
· In developing countries to meet the energy demand long HVDC transmission lines are planned to the load centers. This resulted in two or more HVDC links terminating to close electrical proximity forming multiinfeed HVDC systems. 
· The application of Line Commutated Converter (LCC) HVDC systems has become the proven technology. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· To increase the DC voltage level, the number of sub-modules of each arm should be increased drastically, leading to many technical problems in communication design, optical fibre instalment, cooler system design and so on.
· To overcome the problems above, a hybrid HVDC system consisted of LCC and cascaded hybrid MMC valves is proposed to realize ultra HVDC transmission.
· Thus, the application of the hybrid HVDC transmission system based on single hybrid MMC in ultrahigh voltage power transmission is faced with many technical problems.
· The system is able to ride through the DC fault. There won’t be problems for MMC to be applied to the ultra-high voltage direct current(UHVDC) system. 
2.2. PROPOSED SYSTEM 
· Power Control Method on VSC-HVDC in a hybrid multiinfeed HVDC system is proposed in ref that can realize more effective support to system voltage by fully using the VSC-HVDC in comparison with the traditional control method and significantly improve the system voltage stability. 
· To retain the capacitor voltages at a desired value, the approaches proposed in literature are (1) to use separate DC sources for each capacitor, (2) to use an auxiliary converter to inject current in the neutral point of the NPC to balance the dc side voltage, (3) to provide current path between neutral point of NPC to balance the DC side voltages, (4) another approach is to modify the converter switching pattern according to a control strategy to balance and maintain the required value of DC-side voltages.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The design of the topology and controllers, the DC fault ride-through strategy and the online switching strategy for MMCs will be presented in this paper. Finally, the performance during DC faults and online switching are verified by extensive simulations.
· Based on the analysis above, MMC1 is used to control the DC voltage. MMC2 is used to control the active power. 
· The AC control circuit is used to control the average capacitor voltage of all of the sub-modules to be a constant. Thus, at any instant, the power transmission between the AC and DC side can be achieved.
· For MMC1, S is set to Ⅰ, the control circuit is used to control the DC voltage of the converter. The other control type is adopted in MMC2, the control circuit will control the active power of the converter. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	HVDC development and its reliability in China
	L. Cheng, H. Feng and J. He, 
	HVDC is in a rapidly growing stage in China due to the immense demand of long-distance transmission. 

	Hybrid HVDC for integrating wind farms with special consideration on commutation failure
	R. Zeng, L. Xu, L. Yao, S. J. Finney, et al 
	 The configuration and operation principle of the hybrid HVDC system are described.

	Hybrid HVDC system for multi-infeed applications
	Shilpa G and P. Manohar, 
	One of the possible solution for better stability is using a VSC-HVDC as one of the infeed for the multi-infeed system.

	Modeling and control design of hybrid-LCC and VSC-based-HVDC systems
	C. Hahn, A. Geuß and M. Luther, 
	This paper reveals an approach for dynamic modeling and control design of hybrid High-Voltage Direct Current (HVDC) systems.



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 hybrid UHVDC system with LCC and cascaded hybrid MMC valve group is proposed. The control strategy of the system is studied. And the system is of the following technical features. 1) Compared with the hybrid HVDC system with other structures, this system is better adapted to the requirements of UHVDC for its structure and control strategy. 2)Based on hybrid MMCs, the system can ride through DC faults without blocking converters, which is beneficial for the stability of the system. 3) Through a certain control strategy, the system can switch two operating modes (single/double valve) according to conditions to maintain a certain power transmission when one of the valves quit operation during faults or maintenances. The simulation results validate the theoretical analysis above. 
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