International Journal of Advanced Technology in Engineering and Science www.ijates.com
Volume No0.02, Issue No. 12, December 2014 ISSN (online): 2348 — 7550

POWER SYSTEM STABILITY BY USING TCSC

Sandeep Kaur', Deepinder Kaur?, Kanchan® Dr.Ajay Vasishth*
123 Asst.Professor, Department of Electrical & Electronics Engineering,
Chandigarh University, Gharuan (Mohali), Punjab, (India)
*HOD, Department of Appied Science, Chandigarh University, Gharuan (Mohali), Punjab, (India)

ABSTRACT

The loss of transient stability in a power system is due to overloading of some of theflinesy(or due to severe line
faults), as a consequence of tripping off of the other lines after faults or heavy/loss of loads. By means of rapid
and flexible control over the ac transmission parameters and network topology, FAGTSTtechnology can
facilitate power control, enhance the power transfer capacity, decreaseithe line losses, Increase power, system
damping and improve the stability and security of the power systém. The main aim is to model multi machine

system with TCSC (Thyristor Controlled Series Capacitor) controllers in MiPower software;
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I. INTRODUCTION

The main aim of the paper is to maintain system stability using Thyristor Controlled Series Capacitor. The
reason of using TCSC Thyristor Controlled Series capacitor (FCSC) is a power electronics based Flexible AC
Transmission System (FACTS) device. TCSCs are used to enhanee_the power flowing in a line by effectively
compensating the reactance of thealine. The difference between a conventional series capacitor and a TCSC is
that a TCSC can dynamically \vary<its compensation whereas a conventional series capacitor has a fixed
compensation. Theasic conceptual TCSCamodule comprises a conventional fixed series capacitor, C1, a fixed
capacitor in parallel, C2, with a thyristef-controlled reactor, L, as shown in Fig 1.1. However, a practical TCSC

module also includes protective equipment.

Cy

— —

Fig. 1.1 Equivalent Circuit
1. 5-BUS SYSTEM STABILITY

The single line diagram of a 5 bus system is represented with two generating units and seven lines. Per-unit
transmission line series impedances and shunt susceptances are given on 100 MV A base. Real power generation,
real and reactive power loads in MW and MVAR are given in table.

Improve the power flow through the line 3-4 to 21 MW with TCSC. Assume the base voltage for the bus as 220
kV and system frequency as 60 Hz.
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Transmission Line Data in per unit

Bus code Impedance Line charging
From-To R+jX B/2

1-2 0.02+j0.06 0.08+j0.24

1-3 0.08+j0.24 0.0+j0.025

2-3 0.06+j0.18 0.0+j0.02

2-4 0.06+j0.18 0.0+j0.02

2-5 0.04+j0.12 0.0+j0.015

3-4 0.01+j0.03 0.0+j0.010

4-5 0.08+j0.24 0.0+j0.025

Load & Generation Data

Bus | Bus Gene
No. | voltage in | ratio
pu n

MW

1 1.06+j0.0

2 1.00+j0.0

3 1.00+j0.0

4 1.00+j0

5 1.00+j0.0
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Connect other loads to buses 3, 4 and 5. Enter other load details as given in the following table.

Load Details
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Load No | BusNo | MW MVAR Load Flow Studies &
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Execute load flow analysis and click on Report in load flow analysis dialogsto view report. Part of the report is

shown below.

aH___DEY
BUS VOLTAGES AND POWERS
NOOE FROM VA ANGLE MW WEAR NE o MR VR
NO. NANE P.L. DEGREE GEX GEX Loap LA Cow
1 North 1.0600 0.00 13112 90.816  0.000 0.000 0.000
1 Suth 1.0000 -2.06 40.000 -61.593 20.000 10.000 0.000
I otake 0.9872 404 0.000  0.000 45.000 715.000 0.000
4 wain 0.9841 4.9  0.000 0.000 40.000 5.000 0.000
] Eln 0.9707 -5.76.  0.000 0.000 60.000 10.000 0.000

NUMBER OF BUSES EXCEEDING WINIMUM VOLTAGE LINIT (& mark) : 0
NUMBER OF BUSES EXCEEDING MAXIMM VOLTAGE LINIT (Emark) @ 1
NUMBER OF GENERATORS EXCEEDING NININIM Q LIMIT (<mark) : 0
NUMBER OF GENERATORS EXCEEDING MAXINIM Q LIMIT (> mark) : 1

INE FLOKS AND LINE LOSSES

SINO €5 FROM FROM T FORNARD L0SS b4
NODE NAME  NODE NANE NE MR Wi MVAR LOADING

11 1 worth 2 sSwth 89331 7399 2.4839 1.0868 109.48
21 1 worth 3 Lake 41791 1680 135078 -0.6922 4.3
31 2 swth 3 lake M43 2518 0339 -2.8708 M6k
41 3 Lake 4 vain 19386 2.865 0.0401 -1.8230 N.%4
51 4 wain Y Elm 6588 (0518 0.0431 46525  B.6d
8 ; South 3 Eln 34060 5.538 1230 0.787 H4.9

(RS-

South Nain 27713 -7 0.4603 -2.3M5 7.8

IV. APPLICATION OF TCSC

The purpose of connecting TCSC is to improve the power flow in the line3-4 from 19.38MW to 21 MW. Before
connecting the TCSC, line 3-4 is disconnected/made out of service/deleted and another bus (Bus6) is added
between Bus3 and Bus4. Connect a transmission line with parameters same as line 3-4 between Bus6 and Bus4.
Click on TCSC icon provided in the power system tool bar and connect it between Bus3 and Bus6, in the similar

way as the other series elements are connected. Give ID No as 1 and say OK. TCSC form will appear.
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After connecting the TCSC the power flow through the line is improved to 21 MW and the reactance of TCSC

is capacitive and its magnitude is 0.0216 per unit.

TCSC output on the GUI Screen is given below .
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nd the dynamics of the system is compared during a major
e power flowing in a line by effectively compensating the reactance of
er the addition of TCSC the power flow is improved in the line3-4

ta and the results a considerable improvement is seen in the overall
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