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ABSTRACT: This paper explores the impacts of Static VAR Compensator (SVC) on voltage soundness of a power
system. Power systems comprising of huge number of producing units and interconnected system of transmission lines.
The voltage steadiness is a prime significance in this perplexing force system organizes since the demand for electric
power is expanding enormously. The control of wattles power in the transmission lines will improve the voltage
strength of the power system arrange. This paper shows the structure and execution of the Static VAR Compensator
(SVC) in the transmission lines for receptive power stream control to better the voltage solidness. The model depends
on speaking to the controller as factor impedance those changes with the terminating edge of the TCR. The proposed
technique distinguishes consequently the suitable humber of SVCs required for the control of receptive power. The
point by point recreation study has been done in MATLAB/Simulink condition.

KEYWORDS: stability of power system, reactive power, static VAR compensator, TCR, voltage stability
improvement.
I. INTRODUCTION

The power systems are mind boggling systems comprising of huge number of producing units and
interconnected system of transmission and conveyance lines. The power request is expanding at a disturbing rate step
by step, because of which the utilities are being constrained to work their creating units and transmission lines at their
most extreme limit [1]. This debases the soundness of the power system arrange as far as voltage. The utilization of
adaptable AC transmission system (FACTS)equipment in the transmission system builds the voltage steadiness just as
likewise controls the progression of dynamic and responsive powers in the system. The transmission system parameters
and factors, for example, line arrangement and shunt line impedances, lines power stream, sizes and edges of transport
voltage can be controlled with the assistance of FACTS equipment. The utilization of FACTS equipment in the
transmission system has the benefits, for example, improvement in the system dynamic, dependability and voltage
profile and controllability of lines power stream [2]. In the writing, the articles have been accounted for on the plan and
execution of FACTS equipment to control the parameters of transmission system. The usage of interline power stream
controller (IPFC), executed on a test system, comprising of 6-machine and 22-transports to tackle over-burden issue
utilizing ideal power stream (OPF) control technique has been accounted for in [3].

This paper additionally subtleties the OPF control strategy to acquire the arrangement with least expense and
the whole power stream balance. In [4], creators displayed a proficient demonstrating of IPFC utilizing the 12-beat,
three-level converters to explore the sub-synchronous reverberation (SSR) qualities for various working methods of the
IPFC. The examination of SSR is completed dependent on Eigen esteem investigation and transient reproduction of the
nitty gritty system. Rezaetal. [5], displayed a Line Flow Based (LFB) condition which uses factors, for example, square
of the transport voltages and line power stream. In [6], creators exhibited that the use of FACTS equipment expands the
capacity of the transmission lines to twofold the power move of the uncompensated line. The mid-point sitting
additionally helps in the autonomous control of receptive power at the two closures of the transmission line. In [7],
creators exhibited the presentation of SVC and ST ATCOM associated in parallel to one another. These equipment
have been inspected as far as their capacity to give damping to a power system arrange. In [8], creators exhibited the

Copyright to IJARSET www.ijarset.com 218


http://www.ijarset.com/

ISSN: 2350-0328
International Journal of Advanced Research in Science,
Engineering and Technology

Vol. 6, Special Issue , August 2019
International Conference on Recent Advances in Science, Engineering, Technology and
Management at Sree Vahini Institute of Science and Technology-Tiruvuru, Krishna Dist, A.P

utilization of a Unified Power Flow Controller (UPFC) improves the voltage profiles of intensity system systems. The
equivalent has been actualized dependent on the scientific model of the UPFC. This uses a heap stream calculation and
the L-file for the various estimations of the control parameters. The area of the UPFC in the system has been changed
to limit the whole of squares of the L-lists at all heap transports. The outcomes acquired are very promising when
contrasted with different methods used to distinguish the ideal area of the UPFC.

Il. PROPOSED TEST SYSTEM

The proposed examination has been completed utilizing the test system appeared in Fig. 1. This system
comprises of an ordinary generator evaluated at 735 kV. There are four transports in the system assigned as Bl to B4.
The two burdens LI and L2 are associated on the transports Bl and B4 individually as appeared in Fig. 1. The stacking
status of these heaps is given in Table 1. The information of transformer TRF is given in Table 2. Thyristor exchanged
capacitor (TSC) is associated with the transport B3. The static VAR compensator (SVC) is comprises of the one unit of
thyristor controlled reactor (TCR) and three units of TSC. The TCSR comprises of a bidirectional thyristor switch fixed
with reactor an inductance L. The accessible power thyristors can obstruct to 4000 to 9000 V and direct current up to
3000 to 6000 A. Hence forth, in a commonsense valve the numerous thyristors (extending from 10 to 20) are associated
in arrangement to meet the required blocking voltage capacity at a given power rating. A thyristor switch can be
brought into conduction by synchronous utilization of an entryway heartbeat to all thyristors of a similar extremity.

The thyristor switch consequently squares following the air conditioner current crosses zero, except if the door
sign is re-connected. The TCR inductance is 1S.7e-3 henry and quality factor is 50. The thyristor snubber obstruction
and capacitance are individually 500 ohm and 250e-9 F. The TCS comprises of three parallel units every one of limit
94 MV AR. It comprises of a fixed capacitor of capacitance C, and a bidirectional thyristor switch. The TSC
capacitance in every unit is 30S.4e-6 F. Thyristor snubber obstruction and capacitance are separately 500 ohm and
250e-9 F. The stage bolted circle based control of the TSC and TCR are utilized in this examination for receptive
power stream control.

B-1 B-2 B-3 B-4
:

TRE
= sve

Fig 1. Single line diagram of Proposed Test System.

TABLE 1. LOAD DATA INFORMATION

S.No Load Voltage(kV) | MW rating KVAR
rating
1 Load 1 735 200 0
2 Load 2 16 1 1
TABLE 2. TRANSFORMER SPECIFICATIONS
Transformer | MVA k_V— kV- HV winding LV winding
High | Low | R(pu) |[L(pu) [R(pu) | L(pu)
TRF 333 735 16 0.0025 1.05 | 0.0025 1.05
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111. SIMULATION OUTPUTS AND RESULT ANALYSIS

The voltage security of the power system system has been accomplished by the control of responsive power
utilizing the SVC. The voltage solidness during the power system operational occasions, for example, voltage varieties
and exchanging of the heaps has been explored. The examination has been completed utilizing the MA TLAB
recreations. The investigation has been done with the assistance of test system appeared in Fig. 1. Transport B-1 is
chosen as the test point and voltage and current sign are caught at this transport. The different contextual analyses are
listed in the accompanying subsections. The outcomes have been plotted for 1 second.

A. Under Healthy Condition

The proposed test system with SVC has been mimicked with no unsettling influence in the system and all
parameters are watched. The voltage signal on the test transport is appeared in Fig. 2 (a). There is no unsettling
influence in the voltage and it is kept up at the consistent incentive at all the occasions. The current drawn by the
system is appeared in the Fig. 2 (b). The receptive power stream is appeared in the Fig. 2 (c). At first the receptive
power drawn by the system is very high because of the beginning drifters in the system. Only one thyristor exchanged
capacitor is used during the sound conditions.
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Fig. 2 Healthy condition (a) voltage (b) current (c) reactive power (d)

measured voltage and reference voltage (e) number of TCS utilized.

B. Variations in the Amplitude of all the Phases

The greatness of voltage of the considerable number of stages has been changed in the grouping (1.0 1.025 0.93
1.0) at the time interims (0 0.1 0.4 0.7). Henceforth, there are three advances in the sufficiency of generator voltage.
Every single related plot are appeared in Fig. 3. It is seen from the Fig. 3 (b) that current differs because of the varieties
in the voltage. The receptive power stream has been changed by repay the varieties in the voltage as appeared in Fig. 3
(c). The reference voltage is kept at 1 for every unit (pu) though the system voltage tracks the reference voltage lastly it
accomplishes the incentive as the reference an incentive by using the extra receptive power provided by the sve as
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appeared in Fig. 3 (d). The quantities of TeSs used are appeared in Fig. 3 (e). It is seen that the TeSs in circuit changes
to supply receptive power so as to keep up the voltage steady.

C. Variations in the Amplitude of Phase-A

The extent of the voltage of stage A has been changed in the arrangement (1.0 1.025 0.93 1.0) at the time
interims (0.1 0.4 0.7). Consequently, there are three changes in the adequacy of generator voltage of stage A. Every
single related plot are appeared in Fig. 4. It has been seen from the Fig. 4 (b) that current of stage A differs because of
varieties in the voltage of stage A. The responsive power stream has been changed as needs be to repay the varieties in
voltage as appeared in Fig. 4 (c).
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Fig. 3 Variations in amplitude of all the phases (a) voltage (b) current
(c) Reactive power (d) measured voltage and reference voltage ( €) number of TCS utilized.

D. Switching of Load L2

The heap L2 is turned off at twentieth cycle and reclosed at 30th cycle to check the appropriateness of
proposed svc for the control of receptive capacity to improve the voltage soundness. Every single related plot are
appeared in Fig. 5. It has been seen from the Fig. 5 (b) that current of stage A declines during the time interim the heap
is turned off the again recaptures the first worth when burden is again exchanged on. The receptive power stream has
been expanded for this span to control the voltage varieties as appeared in Fig. 5 (c). The reference voltage is kept at 1
for every unit (pu) though the system voltage tracks the reference voltage as appeared in the Fig. 5 (d). For this
situation of study, just a single TeS is used at all the time as appeared in Fig. 5 (e).
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Fig. 4. Variations in amplitude of phase-A (a) voltage (b) current
(c) reactive power (d) measured voltage and reference voltage (e) number of ICS utilized.
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Fig. 5 Switching of the load L2 (a) voltage (b) current (c) reactive power (d) measured voltage and reference voltage ()
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E. Switching of Load LI

The heap L1 is turned off at twentieth cycle and reclosed at 30th cycle to check the appropriateness of the
proposed SVC for the control of receptive power during exchanging of lage burdens to improve the voltage
dependability. Every related plot are appeared in Fig. 6. It has been seen from the Fig. 6 (b) that current of stage An
abatements during the time interim the heap is turned off and again recaptures the first worth when burden is again
exchanged on. The responsive power stream has been expanded for this span to control the voltage varieties as

appeared in Fig. 6 (c). The reference voltage is kept at 1 for each unit (pu) though the system voltage tracks the
reference voltage as appeared in the Fig. 6 (d).
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Fig. 6 Switching of load LI (a) voltage (b) current (c) reactive power (d) measured voltage and reference voltage (e)
number of ICS utilized.

IV. CONCLUSION

In this paper, a SVC has been proposed for the improvement of voltage soundness in the transmission arrange of
the power system dependent on the responsive power stream control utilizing the stage bolted circle based control.
Proposed SVC is able to control the voltage varieties in the power system occasions, for example, varieties in the
adequacy of voltage, exchanging of the enormous and little loads and so on. The proposed SVC is proficient to control
the responsive power according to necessity of the system via consequently exchanging on the quantity of TSC in the
circuit. The outcomes have been approved in MA TLAB/Simulink condition.
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