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ABSTRACT

The unbalanced load flow calculates the flow of power from the generators, over head lines and transformers to the
power consumers. PSS Sincal performs the results of the unbalanced load flow calculations (currents, voltages) for
individual phases and results for each nodes and terminal shown below.
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I. INTRODUCTION

Power system planning and contingency analysis are being determined from load flow analysis. Load flow
analysis of a system decides the interconnection and size of a system. For Load flow, various software’s are
used pertaining to optimization and automation like Smart Grid. Therefore, it’s become mandatory to solve
load flow solution efficiently to keep system healthy [1-6]. Every component in power system needs to be
reliable and efficient enough to be operated in complex manner. In existing power system, accuracy is not
met with limited bus size and operational features, thus with futuristic view, a tool is required to adapt and
follow the different system configuration with speed and accuracy. It is observed that a system leads to
unbalanced network, whenever sudden element is added or deletion occurs, so for those special cases
where failure is frequent, special consideration is required [11-13]. Thus we use PSS Sincal software for
the analysis of unbalanced load flow. In this paper, we proposed experimental set up with n number of
buses with and without fault analysis along with their stability and contingency analysis.

II. PSS®E AND ITS FEATURES

In PSS Sincal different kinds of algorithms are available to solve the load flow problems [5-9] (current
iteration, newton raphson, admittance matrix).

Advantages of working with PSS®E

• Load flow calculations are necessary for all electrical networks.PSS Sincal can simulate distribution
and transmission network as well as industrial networks.

• It can manage more than one isolated network at the same time.

• Number of infeeders and generators are supported.

• Optimal tap position can calculated by voltage controllers while automatically taking into account
voltage ranges

• Improved work processes and efficiency

• Calculates the area exchanges in the planning network model.
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• PSS®E produces the fastest and most accurate results of any competitor.

• Most comprehensive model library in industry

• Users can automate their workflows via scripting

III. EXPERIMENTAL RESULTS

Figure 1: Basic load flow diagram.

Figure 2: Represents different values of bus 1(15kv) Figure 3: Shows the different values at bus1 and bus 2(33kv)
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Figure 4: Represents the different values of bus 2(132kv) Figure 5: Represents different values between bus 2
and bus 3

Figure 6: Represents different values at bus 3 Figure 7: Represents different values at bus 3 and bus 4

Figure 8: Represents the different values at bus 4
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Figure 10: Represents different values of bus 5

Figure 9: Represents different values between bus 2 and bus 5

IV. CONCLUSION

This paper shows the basic load flow study using PSS Sincal software .It shows the reduction in manual
data filing pertaining to stability with optimum use of manpower and resources along with minimal errors.PSS
Sincal prepares the result of unbalanced load calculations(current and voltages) for individual phases.

REFERENCES

[1] D. Das, P. Kothari, and A. Kalam, “Simple and efficient method for load flow solution of radial distribution systems,”
Electrical Power and Energy Systems, vol. 17, no. 5, pp. 335-346, Oct. 1995.



Unbalanced Load Flow Study using PSS Sincal 6575

[2] S. Ghosh, D. Das, “Method for load flow solution of radial distribution networks”, IEE Proc. Generation, Transmission
and Distribution, Vol. 146, No. 6, pp. 641- 648, 1999.

[3] R. D. Zimmerman and H. D. Chiang, “Fast decoupled power flow for unbalanced radial distribution systems,” IEEE-PES
Winter Meeting, paper no. 95, New York, 1995

[4] S. K. Goswami and S. K. Basu, “Direct solution of distribution systems,” IEE Proc., pt. C, vol. 188, no. 1, pp. 78-88, 1999.

[5] D. Thukaram, H. M. Wijekoon Banda, and J. Jerome, “A Robust three phase power flow algorithm for radial distribution
systems,” Electric Power System Research, vol. 50, no. 3, pp. 227- 236, Jun. 1999.

[6] W. M. Lin, Y. S. Su, H. C. Chin, and J. H. Teng, “Three-Phase unbalanced distribution power flow solutions with minimum
data preparation,” IEEE Trans. on Power Systems, vol. 14, no. 3, pp. 1178-1183, Aug. 1999.

[7] W. M. Lin and J. H. Teng, “Three-Phase distribution networks fast decoupled power flow solutions,” Electric Power and
Energy Systems, vol. 22, no. 5, pp. 375-380, Jun. 2000.

[8] T. H. Chen, M. S. Chen, K. J. Hwang, P. Kotas, and E. A. Chebli, “Distribution system power flow analysis-a rigid
approach,” IEEE Trans. on Power Delivery, vol. 6, no. 3, pp. 1146-1153, Jul. 1991.

[9] IEEE Distribution System Analysis Subcommittee, “Radial distribution test feeders,” IEEE Trans. on Power Systems, vol.
6, no. 3, pp. 975-985, Aug. 1991.

[10]  P. A. N. Garcia, J. L. R. Pereira, and S. Carneiro, Jr., “Improvements in the representation of PV buses on three-phase
distribution power flow,” IEEE Trans. Power Del., vol. 19, no. 2, pp. 894–896, Apr. 2004.

[11] P. A. N. Garcia, J. L. R. Pereira, and S. Carneiro, Jr., “Improvements in the representation of PV buses on three-phase
distribution power flow,” IEEE Trans. Power Del., vol. 19, no. 2, pp. 894–896, Apr. 2004.

[12] Kamal Kant Sharma, Balwinder Singh “Smart Grid- An Indian Perspective” Trends in Electrical Engineering vol.3, issue
3, pp. 62-67, 2013.

[13] Kamal Kant Sharma, Balwinder Singh “Distributed Generation- A New Approach” International Journal of Advanced
Research in Computer Engineering and Technology vol.1, issue 8, pp. 331-339, 2012.




