SPARK’2016

Flexible AC Transmission by TSR
Satish Urkude , Nikhil Karemore, Amol Jagnade, Shashank Andelkar , Mayur Padore ,

D.N.Katole[6] (Assistance professor) , A.M.Mendhe[7] (HOD)

Priyadarshani J.L. College of Engineering, Nandanvan, Nagpur.
Abstract – In Modern era FACTS DEVICES plays major role in reactive power compensation. One of the FACTS devices known by TSR connected in shunt has the ability to change the reactance of the transmission line in dynamic performance of the power flow. The project aims on the performance of FACTS by using TSR (Thyristor Switch Reactor). This FACTS device is used either for charging the transmission line or when there is very low load at the receiving end. For very low load or no load, low current flows through the transmission line. 
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I. Introduction 
         Since from the last decade we facing  problems to meet the demand of energy as because of industrial growth of a nation require increased  consumption of energy, particularly electrical energy. This has led to increase the generation and transmission facility to meet the increasing demand. For generation, transmission, distribution and utilization of electrical energy, 3 phase AC systems are used universally. It is beneficial to use AC system because of its features like reduction of electrical losses, increasing transmission efficiency and capacity, better voltage regulation, reduction in conducting material, flexibility for growth and possibility of. FACTS Controller is defined as a power electronic-based system and the other static equipment that provide control of one or more AC transmission system parameters. This paper Describes compensation of transmission lines by using TSR. Use of HVAC is economical till break-even point having distance around 800km only, after this point HVAC become much costlier. The corona effects tend to be highly significant for HVAC and the design of AC conductors based on the corona limitations gives a cross-section much larger than that with respect to economic power transfer limits. Also it needs heavy supportive structures that lead to erection difficulties. Stability of AC networks is very low due to the line inductive reactance. Voltage control is difficult for long line due to series inductance and capacitance and requires more complex circuits. Hence the reliability issue needs to be addressed seriously. The DC system cannot be employed for a distribution, sub transmission and the backbone transmission. Voltage transformation is not easier in case of DC; hence it has to be accomplished on the AC side of system. So it is not much suitable for transmission interconnections. Power system engineers are currently facing challenges to increase the power transfer capabilities of existing transmission system. This is where the Flexible AC Transmission Systems (FACTS) technology comes into effect. With relatively low investment, compared to new transmission or generation facilities, the FACTS technology allows the industries to better utilize the existing transmission and generation reserves, while enhancing the power system performance. 

            Moreover, the current trend of deregulated electricity market also favors the FACTS controllers in many ways. FACTS controllers in the deregulated electricity market allow the system to be used in more flexible way with increase in various stability margins. FACTS controllers are products of FACTS technology; a group of power electronics controllers expected to revolutionize the power transmission and distribution system in many ways. The FACTS controllers clearly enhance power system performance, improve quality of supply and also provide an optimal utilization of the existing resources. Thyristor Switched reactor (TSR) is a key FACTS controller and is widely recognized as an effective and economical means to enhance power system stability. In this paper idea and how it is used to maintain the constant voltage is given.

II. Definition
A. Flexible AC Transmission System (FACTS)                          Alternating current transmission systems incorporating power electronic-based and other static controllers to enhance controllability and increase power transfer capability.

B. FACTS Controller 
           A power electronic-based system and other static equipment that provide control of one or more AC transmission system parameters. 
C. Thyristor Controlled Reactor (TCR) 
             A shunt-connected, thyristor-controlled Inductor whose effective reactance is varied in a continuous manner by partial conduction control of the thyristor valve. 

D. Thyristor Switched Reactor (TSR) 
           A shunt-connected, thyristor switched inductor whose effective reactance is varied in a stepwise manner by full- or zero- conduction operation of the thyristor valve.
[image: image1.emf] 
III. Block Diagram And Operation Of Circuit
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When there is very low load at the receiving end. Due to very low load or no load a very low current flows through the transmission line. Shunt capacitance in the transmission line causes voltage amplification (Ferranti Effect). The receiving end voltage may become double the sending end voltage (generally in case of very long transmission lines). To compensate, shunt inductors are connected across the  transmission line. The lead time between the zero voltage pulse and zero current pulse duly generated by suitable operational amplifier circuits in comparator mode are fed to two interrupt pins of the microcontroller where the program takes over to actuate appropriate number of opto-isolators interfaced to back to back SCRs at its output for bringing shunt reactors into the load circuit to get the voltage duly compensated. The microcontroller 

used in the project is of 8051 family which is of 8 bit. The power supply consists of a step down transformer 230/12V, which steps down the voltage to 12V AC. This is converted to DC using a Bridge rectifier. The ripples are removed using a capacitive filter and it is then regulated to +5V using a voltage regulator 7805 which is required for the operation of the microcontroller and other components.
IV. Operation Of TSR
           It consists of a fixed reactor of inductance L, and a bidirectional thyristors valve or a switch sw. The current in the reactor can be controlled from maximum to zero by the method of firing delay angle control. That is, closure of the thyristors valve is delayed with respect to the peak of the applied voltage in each half cycle and thus the duration of the current conduction intervals is controlled. This methods of current control is illustrated separately for the positive and negative half cycles in Figure 1, where the applied voltage v and the rector current iL(α), at zero delay angle and at arbitrary α delay angle, are shown. The current in the reactor can be expressed with, 

v(t) = V cos ωt as follow: 

       The amplitude ILF(a) of the fundamental reactor current iLF(α) can be expressed as a function of angle (α)- 

ILF(α) = V/ωL (1-2/л -1/л sin 2α).

Effective reactive admittance BL (α) ,for the TSR can be given as--- 

BL (α) =1/ ωL (1-2/л -1/ л sin 2α).

Where, V is the amplitude of the applied ac voltage, L is the inductance of the thyristor switch reactor, and ω is the angular frequency of the applied voltage. The TCR can control the fundamental current continuously from zero (valve open) to the maximum (valve closed).
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V. Conclusion
            By using TSR as a FACTS device, compensation of lines can be done easily i.e from zero % to 100% and thus flexibility is achieved with simple operation of TSR. In this project we are using both capacitor and inductor thus it is easy to control both behavior of transmission line (overload and under load) and using capacitor is also advantageous for improvement of power factor of the system. Though TSR is less efficient than UPFC but it less costlier and 

we can easily installed at anywhere in the transmission lines so that the huge amount of cost for the compensate of lines can be saved. The compensation by using this method is analyze by this project in which the lamp is used to show the voltage of the system. This voltage can be vary in steps by adding the reactor in the circuit and varying the firing angle of the thyristors. 
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