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Abstract: Congestion management is one warm  breaking points is  extremely

of the important parameterg to be troublesome in some situation.

monitored in a multibus system. This work
deals with modelling and simulation of
nine bus system employing thyristor
controlled series capacitors (TCSC).Nine
bus system with and without TCSC are
modelled and simulated using MATLAB
simulink software and the results are
presented .This paper presents the best
location of TCSC to reduce congestion.

1. Introduction

The need of electrical Vvitality is
expanding step by step because of the
development of ventures and their expanded
request. To deal with the extended load
request, the power division for the most part
is stretched out by modifying. The power
sector has been regularized to increase the
electrical energy to meet the industrial load
demands. Deregulation of power division led
to the involvement of private participants in
the power sector industry[1-9]. As the
participation of private sector increased their
generating capacity, the transmission line has
to supply all the transactions by these private
entities. This resulted in massive utilization
of transmission system.

The transmission line must be
worked near its physical and warm breaking
points. Due to the increased demand, there
have been some undesired transactions that is
violating the operating limits of transmission
system which results in transmission
congestion. Overseeing clog and keeping up
the transmission line with in the physical and
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The Independent System Operator has to
relieve and manage congestion congestion as
soon as possible to maintain the stability of
the transmission system. Various systems
have been adjusted in overseeing the
constrain for the most of the part called as
blockage administration. The congestion in
transmission lines is overloading the
transmission line which can be relieved by
cost-free and non-cost free means. The cost-
free means includes the re-modelling of
structure of power system, by varying the
tappings of transformers and by FACTS
devices. Another approach of congestion
management is rescheduling of generators [9-
10] and curtailing the loads.

1.1 Literature Survey

Various congestion management
methods are followed in the deregulated
power system to alleviate congestion
management[42-45].  The  Independent
system operator (ISO) alleviates congestion
in transmission line by varying various
control parameters of the power system.
Another method of managing congestion is
by rescheduling of the participating
generators.  Congestion alleviation by
managing transactional agreements between
seller and buyer is also widely followed.

Rescheduling of participating hydro
and thermal generating stations using the
control parameters of generators and based
on the availability of water resources has
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been implemented to relieve congestion in
[2].

Congestion management by optimal
placement of Distributed generators (DG)
based on the sensitivity of critical lines have
been addressed in [3].

The active powers of the participating
generators are rescheduled to relieve
congestion by sensitivity of the generators to
the congested line and congestion cost is
reduced by different evolutionary algorithms
[1,4].

The  Transient  stability  margin
corresponding to the generation and demand
is varied to manage congestion in
deregulated power system [7-12].

Flexible alternating current
transmission system (FACTS) is another best
alternative power electronics technology that
can be adopted for

transmission system in enhancing the
available Transfer limit and managing
congestion [6].

FACTS devices are placed optimally in
the transmission network for relieving
congestion. Identifying the Correct location
of FACTS devices by wusing various
techniques to relieve congestion is proposed
in[7, 8,9, 10].

In this paper placement of TCSC in
nine bus system has been proposed to
improve the load-ability limit of transmission
line. The real power flow transfer is
improved by using two TCSC circuit model
by improved bus voltage[13-18].

The above literature does not deal
with reduction of congestion in nine bus
system using multiple TCSC. This work
proposes TCSC to reduce congestion[27-34].

1.2 Modelling of TCSC

Certainties gadgets are ended up being a
creation for development of execution of
transmission framework. Actualities gadgets
are utilized to enhance the heap capacity
breaking point of transmission line,
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expanding as far as possible and all the more
genuine power exchange. One such FACTS
device employed for improving performance
of transmission system is TCSC[35-41].

A Fixed power injection model (PIM) of
TCSC is shown in figure land it is used for
congestion management. The power injection
model explains the real and reactive power
injection by the facts devices[19-26].

A Simple representation of
transmission line with bus-a and bus-b is
shown in figure 2.
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Figure 1

Circuit of TCSC

Figure 2
A Simple representation of transmission line

The real and reactive power flow from bus-a
to bus-b is given by

Py =ViG, — VoW [G,p cos(8,,) + Bap sinibp)
(1)

Error! Reference source not found.]

2

The real and reactive power flow from bus-b
to bus-a is given by

Py = Vi Ggy — VW [Gap cos(8,5) + By sin(8zp)

(3) Error! Reference source not found.](4)

Where,
Error! Reference source not

found.=Error! Reference source not
found. 5)
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Error! Reference source not Figure 2.2 Real and Reactive Power at bus -6
found.=Error! Reference source not ;
#10
found. (6) AT

2 Simulation Model of 9 Bus System v

Without TCSC For Linear and non i

linear Load: AR T e e
The simulink model of 9- bus system poomoom B wm e

with linear and nonlinear loads is shown in Figure 2.3 VoIIellgneetl)EsS-gcs

figure 2.1 9- bus system without TCSC & o

with linear loads

The voltage at bus 6 is shown in Fig 2.3 and
its peak value is 1.8*10°V. The voltage at
bus 8 is shown in Fig 2.4 and its value is
2*10° V. The real power and reactive power
at bus 8 are shown in Fig 2.5 .The value of
real power is 3.4*10'W and reactive power
value is 11*10°VAR. The frequency
spectrum is shown in Fig 2.6

k]
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Figure 2.1 il

Nine bus system without TCSC & with linear - -
loads is shown in Fig 2.1. The Real power boomowmowo W B % U w8
and Reactive power are shown in Fig 2.2 and Fig 2.4 Voltage at bus-8

its value real value is 2.8 *10” W, reactive KL | . .

power value is 1.8*10" VAR. —
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Figure 2.5 Real and Reactive Power at bus -8
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Fundamental (50Hz) = 696.9 , THD= 6.15%

Mag (% of Fundamental)
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Figure 2.6 Frequency Spectrum

3 Simulation Model of 9- Bus
System with TCSC for Linear and
non linear Loads:

Nine bus system with TCSC is shown

i
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Figure 3.2 TCSC Circuit
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in Fig 3.1. The TCSC Circuit is shown in Fig
3.2. The Real power and Reactive power at
bus six are shown in Fig 3.3 and real value is
3.9 *10" V, reactive power value is 2.9*10’
V. The voltage bus 6 is shown in Fig 3.4 and
its peak value is 1.6*10°V. The real power
and reactive power at bus 8 are shown in Fig
3.5 and its value real power 3.4*10V,
reactive power value is 11*10°V. The voltage
at bus 8 is shown in Fig 3.6 and its value is
2*10° V The frequency spectrum for output
current is shown in Fig 3.7. The summary
real and reactive power with and without
TCSC are given in Table 1. The real and
reactive powers increase with the addition of
TCSC.

UD [l 02 03 04 15 il 07 04 19
Figure 3.3Real and Reactive power at bus
6

5
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- — —— Table -2 Summary of bus voltages
N R S S SR S ] with and without TCSC

N R S R NP e I

o1 N SN SRS SO SO SO S 9-bus Voltage Voltage with

R without TCSC TCSC

UD 01 02 03 04 05 il 07 08 03 1

a Bus-5 187kv 188kv
15 T T I T T
] Bus-6 162kv 175kv

5 | Bus-8 191kv 200kv

N/ N N SR SN SN SN N R

I [y 02 03 04 0§ 0§ Iy 08 IE 1

Conclusion:

Fibgure 3.5 Real nd Reactivepower at bus 8

il The nine bus system has been
- ‘ : | simulated and run with and without TCSC
‘ ! L for both linear and non linear loads to

observe its performance. It is clear that the
real power transmitted with TCSC is higher
] ‘ ‘ than without TCSC. The real power flow
ULEETEL R : AL with single TCSC increases due to the
Y O A improved bus voltage. The improvement of

i i 12 13 04 05 0§ 07 08 03 1 . . .
real power flow in the nine bus system is also

Time in Secs . . 4 -
. h h th f h
Figure 3.6 Voltage at bus 8 $égc gg'iltges\./vn the introduction of wit
_FFT analysi The FACTS device TCSC is

implemented as it is cheaper than other
FACTS devices such as UPFC and IPFC.It is
observed that TCSC is more suitable to
reduce transmission congestion and to
control the power through the transmission
lines. The disadvantage of TCSC is that it
introduces current harmonics into the
transmission line.

The extent of the present work is to

Fundamental (50Hz) = 734 6 , THD= 2.67%

05

Mag (% of Fundamental)

0
0 5 10 15 20

Harmanic order reduce the congestion in nine bus system.
Fig 3.7Freq spectrum for O/P current The congestion management in fourteen bus
Table 1 system will be done in future.
Summary of Real and Reactive powers
i — References :
9-bus | Real Real Reactive | Reacti
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ut TCSC TCSC R) 116, 1-17 Special Issue, PP-113-116,
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_:_N't 2. Parameswari, D., Khanaa, V.,
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Pharmacy and Technology, V-8, I-3,
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Bus-8 | 33.35 42.21 12.43 16.68
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