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ABSTRACT
The loss of transient stability in a power system is caused by overloading of some lines (or severe line faults), as
a result of other lines tripping off as a result of faults or significant load loss. FACTS technology may improve
power control, boost power transfer capacity, reduce line losses, raise power system damping, and improve the
stability and security of the power system by allowing quick and flexible control of ac transmission parameters
and network structure. The major goal is to use MiPower software to construct a multi-machine system with

TCSC (Thyristor Controlled Series Capacitor) controllers.
Keywords -Transient Stability, Tripping Off, FACTS , TCSC, Mi Power Software

I. INTRODUCTION

The major goal of the study is to use a Thyristor Controlled Series Capacitor to preserve system stability. A
power electronics-based Flexible AC Transmission System (FACTS) gadget is the rationale for employing
TCSC Thyristor Controlled Series Capacitor (TCSC). TCSCs are used to increase the amount of power flowing
through a line by efficiently correcting the line's reactance. A TCSC differs from a regular series capacitor in
that it may change its compensation dynamically, whereas a standard series capacitor has a fixed compensation.
As illustrated in Fig. 1.1, the basic conceptual TCSC module consists of a fixed series capacitor, C1, a fixed
parallel capacitor, C2, and a thyristor-controlled reactor, L. A real TCSC module, on the other hand,
incorporates safety gear.

— —

L

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

A five-bus system is depicted by a single line diagram with two generating units and seven lines. On a 100
MVA basis, per-unit transmission line series impedances and shunt susceptances are presented. The table shows
real power generation, real and reactive power loads in MW and MVAR.

With TCSC, the power flow over line 3-4 may be increased to 21 MW. Assume the bus's base voltage is 220 kV

and the system frequency is 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 | Gener | Load | Load
No. | voltage in | ratio | ation MW MVAR
pu n MVA
MW | R
1 1.06+j0.0 |0 0 0 0
2 1.00+j0.0 | 40 30 20 10
3 1.00+j0.0 |0 0 45 15
4 1.00+j0.0 |0 0 40 5
5 1.00+j0.0 |0 0 60 10
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Connect other loads to buses 3, 4 and 5. Enter other load details as given in the following table.
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Load Details

Load No | BusNo | MW MVAR
2 5 60 10
3 3 45 15
4 4 40 5

Load Flow Studies

Technique

Load Flow Type
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To view the report, run the load flow analysis and then select Report on the load flow analysis window. The

following is a portion of the report below.

BUS VOLTAGES AND POWERS

IV. APPLICATION OF TCSC

NODE FROM
NO.  NAME

1 North 1.0600 0.0
2 South 1.0000 -2.0
I lake 0.9872 -4.64
4 main 0.9%41 -4.9
5 Em 0.9717 -5.7

V-MAG  ANGLE

P.U. DEGREE

131,
40.
0.
0.
0.

127
000
000
000
000

90.816
-61.593
0.000
0.000
0.000

Ml

MVAR

LOAD

MVAR
COMP

NUMBER OF BUSES EXCEEDING MINIMUM VOLTAGE LIMIT (@ mark) :
NUMBER OF BUSES EXCEEDING MAXIMUM VOLTAGE LIMIT (# mark) :
NUMBER OF GENERATORS EXCEEDING MINIMUM Q LIMIT (< mark) :
NUMBER OF GENERATORS EXCEEDING MAXIMUM Q LIMIT (> mark) :

LINE FLOWS AND LINE LOSSES

SLNO €S FROM FROM
NODE NAME

T0T0
NODE NAME
North 2 South
North 3 Lake
South 3 Lake
lake 4 Main
Main 5 Eln
South 5 Elm
South 4 Main

FORWARD
My MVAR

§9.331
41.791
1473
19.366

6.398
54.660
7.7113

M

0.4609

LOSS

h

MVAR LOADING

1.0668
-0.6922
-2.8708
-1.823(
-4.6323

0.7287
-2.554)

109.4@
42.5
24.68
20.28

§.68
34.9§
27.8h

The goal of joining TCSC is to increase power flow in line 3-4 from 19.38 MW to 21 MW. Line 3-4 is

disconnected/made out of service/deleted before connecting to the TCSC, and a new bus (Bus6) is added

between Bus3 and Bus4. Between Bus6 and Bus4, connect a transmission line with the same specifications as
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line 3-4. Connect the TCSC symbol in the power system tool bar to Bus3 and Bus6, just like the other series

parts are linked. Give the ID number 1 and click OK. The TCSC form will pop up.
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EUS VOLTAGES AND POWERS

NODE FROM V-HIAG ANGLE M
N0, NAVE P.U. DEGREE GEN

HVAR [}
GEN  LOAD

HVAR
LOAD

HVAR
COuP

1 North 10600 0.00 13117
) South 10000 -2.04 40.00
3o Lake 0.9870 473 0.000
4 dain 0.9%4 481 0.000
5 Em 0.9718 570 0.00
6 0.000

i Busé 0.9876 -4.46

90.97  0.000
-61.802  20.000
0.000 43,000
0.000  40.000
0000 60.000
0.000  0.000

0.000
10.000
13.000

3.000
10.000

0.000

0.000 #>
0.000
0.000
0.000
0.000
0.000

|

NUMBER OF BUSES EXCEEDING MINIMUM VOLTAGE LIVIT (@ mark) :
NUMBER OF BUSES EXCEEDING MAXTMUM VOLTAGE LINIT (# nark) :
NUMBER OF GENERATORS EXCEEDING NININUM Q LIMIT (< mark)
NUMBER OF GENERATORS EXCEEDING MAXINM Q LINIT (> mark)

—_es

LINE FLOWS AND LINE LOSSES

LNO C5 FROM FROM 010 FORWARD
NODE NAME  NODE NAVE W MVAR M

LOSS
HVAR LOA

b
DING

14188

16.749
-1.6%
0413
3,600
-1.366
2.509

South 8
Lake 42,
Lake 2
Eln
Eln 5.
Hain 26,
Main 2L,

1 forth 2
1 Morth 3
. South 3
b Main 5
1 South )
1 South 4
6 Bust 4
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[CSC POMER FLOWS
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The power flow via the line is enhanced to 21 MW after attaching the TCSC, and the TCSC reactance is
capacitive with a magnitude of 0.0216 per unit.
TCSC output on the GUI Screen is given below

Narth 1]

o
1.0600 )

(0.0000)
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-20.00
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-10.00)

V. CONCLUSION

The stability of the power system employing TCSC is explained, and the system dynamics are compared during
a significant disruption. TCSC is used to increase the amount of power flowing through a line by efficiently
adjusting the line's reactance. The system is initially unstable, but following the installation of TCSC, the power
flow in line 3-4 improves from 19.38 MW to 21 MW. The data and findings show that the system's overall

performance has improved significantly.
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