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	Abstract	
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This paper presents a novel analytical method based on improved Gaussian mixture model (GMM) to solve the probabilistic load flow problem. The proposed method accounts for the uncertainty introduced due to increasing percentages of renewable generation. First, the joint probability density function of several wind farms outputs is derived by using the improved GMM with the estimated parameters obtained by genetic algorithm (GA) in this paper, which could improve the accuracy of the probabilistic model. Next, the analytical expressions between the output power of wind farms and line power of power system are deduced by linearizing load flow equations. And, the joint probability density function and joint cumulative distribution function of line power are obtained from linear load equation and joint probability density function of wind output power. Finally, the proposed method, Monte Carlo simulation (MCS) and traditional GMM based methods are all tested on a modified IEEE 39-bus system and a modified IEEE 118-bus system with multiple wind farms, which demonstrates the feasibility of the proposed method. 






	
References
	
|
	

Cited By  «-- Click to see who has cited this paper




	[1] B. Borkowska, "Probabilistic load flow," IEEE Transactions on Power System, vol. PAS-93, no. 3, pp. 752-759, 1974. 
[CrossRef]


[2] I. Kaffashan, T. Amraee, "Probabilistic undervoltage load shedding using point estimate method," IET Generation Transmission Distribution, vol. 9, no. 15, pp. 2234-2244, Nov. 2015. 
[CrossRef]
 [Web of Science Times Cited 25]

[3] A. Tamtum, A. Schellenberg, W. D. Rosehart, "Enhancements to the cumulant method for probabilistic optimal power flow studies," IEEE Transactions on Power System, vol. 24, no. 4, pp. 1739-1746, May. 2009. 
[CrossRef]
 [Web of Science Times Cited 57]

[4] Y. Y. Hong, F. J. Lin, T. H. Yu, "Taguchi method-based probabilistic load flow studies considering uncertain renewables and loads," IET Renewable Power Generation, vol. 10, no. 2, pp. 221-227, Feb. 2016. 
[CrossRef]
 [Web of Science Times Cited 51]

[5] M. Rouhani, M. Mohammadi, A. Kargarian, "Parzen window density estimator-based probabilistic power flow with correlated uncertainties," IEEE Transactions on Sustainable Energy, vol. 7, no. 3, pp. 1170-1181, March 2016. 
[CrossRef]
 [Web of Science Times Cited 44]

[6] M. Fan, V. Vittal, G. T. Heydt and R. Ayyanar, "Probabilistic power flow studies for transmission systems with photovoltaic generation using cumulants," IEEE Transactions on Power System, vol. 27, no. 4, pp. 2251-2261, 2012. 
[CrossRef]
 [Web of Science Times Cited 271]

[7] D. Villanueva, J. L. Pazos, "An analytical method to solve the probabilistic load flow considering load demand correlation using the DC loads flow," Electrical Power System Research, vol. 110, no. 5, pp. 1-8, Nov. 2014. 
[CrossRef]
 [Web of Science Times Cited 49]

[8] C. Carmona-Delgado, E. Romero-Ramos and J. Riquelme-Santos, "Probabilistic load flow with versatile non-Gaussian power injections," Electrical Power System Research, vol. 119, no. 5, pp. 266-277, Feb. 2015. 
[CrossRef]
 [Web of Science Times Cited 25]

[9] Z. Bin, X. Qing, "Solving probabilistic optimal power flow problem using quasi Monte Carlo method and ninth-order polynomial normal transformation," IEEE Transactions on Power System, vol. 29, no. 1, pp. 300-306, Jan. 2014. 
[CrossRef]
 [Web of Science Times Cited 84]

[10] Y. Chen, J. Y. Wen, S. J. Cheng, "Probabilistic load flow method based on Nataf transformation and Latin Hypercube sampling," IEEE Transaction on Sustainable Energy, vol. 4, no. 2, pp. 294-301, April 2013. 
[CrossRef]
 [Web of Science Times Cited 223]

[11] W. Hong, Y. Zhou , S. Dong, "Probabilistic load flow based on generalized polynomial chaos," IEEE Transactions on Power System, vol. 3, no. 2, pp. 1-2, May 2016. 
[CrossRef]
 [Web of Science Times Cited 65]

[12] M. Mohammadi, H. Basirat, A. Kargarian, "Nonparametric probabilistic load flow with saddle ppoint approximation," IEEE Transactions on Smart Grid, vol. 3, no. 2, pp. 1-1, May 2017. 
[CrossRef]
 [Web of Science Times Cited 15]

[13] P. Amid, C. Crawford, "A Cumulant-Tensor based probabilistic load flow method," IEEE Transactions on Power Systems, vol. 33, no. 5, pp. 5648-5656, Sept. 2018. 
[CrossRef]
 [Web of Science Times Cited 23]

[14] J. Usaola, "Probabilistic load flow with correlated wind power injections," Electric Power Systems Research, vol. 80, no. 5, pp. 528-536, Sept. 2010. 
[CrossRef]
 [Web of Science Times Cited 136]

[15] Z. W. Wang, C. Shen, "Analytical expressions for joint distributions in probabilistic load flow," IEEE Transactions on Power Systems, vol. 32, no. 3, pp. 2473-2474, 2017. 
[CrossRef]
 [Web of Science Times Cited 26]

[16] K. Xie, R. Billinton, "Considering wind speed correlation of WECS in reliability evaluation using the time-shifting technique," Electrical Power System Research, vol. 79, no. 4, pp. 687-693, April 2009. 
[CrossRef]
 [Web of Science Times Cited 42]

[17] J. Carta, P. Ramirez, S. Velazquez, "A review of wind speed probability distributions used in wind energy analysis," Renewable Sustainable Energy, vol. 13, no. 5, pp. 933-955, June 2009. 
[CrossRef]
 [Web of Science Times Cited 596]

[18] R. Singh, B. C. Pal, and R. A. Jabr, "Statistical representation of distribution system loads using Gaussian mixture model", IEEE Transactions on Power System, vol. 25, no. 1, pp. 29-37, Feb. 2010. 
[CrossRef]
 [Web of Science Times Cited 237]

[19] M. Nijhuis, M. Gibescu, S. Cobben, "Gaussian mixture based probabilistic load flow for LV-network planning," IEEE Transactions on Power System, vol. 32, no. 4, pp. 2878-2886, July 2017. 
[CrossRef]
 [Web of Science Times Cited 34]

[20] H. Nguyen, B. C. Levy, "The expectation-maximization Viterbi algorithm for blind adaptive channel equalization," IEEE Transactions on Communications, vol. 53, no. 10, pp. 1671-1678, Oct. 2015. 
[CrossRef]
 [Web of Science Times Cited 17]

[21] H. Wei, X. S. Tang, "A genetic-algorithm-based explicit description of object contour and its ability to facilitate recognition," IEEE Transaction on Power System, vol. 45, no. 11, pp. 1-1, May 2015. 
[CrossRef]
 [Web of Science Times Cited 21]

[22] T. Williams, C. Crawford, "Probabilistic load flow modeling comparing maximum entropy and Gram-Charlier probability density function reconstructions," IEEE Transactions on Power System, vol. 28, no. 1, pp. 272-280, May 2013. 
[CrossRef]
 [Web of Science Times Cited 68]

[23] S. Q. Bu, W. Du, H. F. Wang, "Probabilistic analysis of small-signal stability of large-scale power systems as affected by penetration of wind generation," IEEE Transactions on Power Systems, vol. 27, no. 2, pp. 762-770, May 2012. 
[CrossRef]
 [Web of Science Times Cited 136]

[24] Z. W. Wang, C. Shen, F. Liu, "Probabilistic analysis of small signal stability for power systems with high penetration of wind generation," IEEE Transactions on Sustainable Energy, vol. 7, no. 3, pp. 1182-1193. May 2017. 
[CrossRef]
 [Web of Science Times Cited 40]

[25] R. D. Zimmerman, C. E. Murillo-Sanchez and R. J. Thomas, "MATPOWER: Steady-State Operations, Planning, and Analysis Tools for Power Systems Research and Education," IEEE Transactions on Power System, vol. 26, no. 1, pp. 12-19, May 2011. 
[CrossRef]
 [Web of Science Times Cited 4178]



	

References Weight

Web of Science® Citations for all references: 6,463 TCR
SCOPUS® Citations for all references: 0

Web of Science® Average Citations per reference: 249 ACR
SCOPUS® Average Citations per reference: 0

TCR = Total Citations for References / ACR = Average Citations per Reference

We introduced in 2010 - for the first time in scientific publishing, the term "References Weight", as a quantitative indication of the quality ... Read more	


Citations for references updated on 2024-03-18 22:01 in 143 seconds.



Note1: Web of Science® is a registered trademark of Clarivate Analytics.
Note2: SCOPUS® is a registered trademark of Elsevier B.V.
Disclaimer: All queries to the respective databases were made by using the DOI record of every reference (where available). Due to technical problems beyond our control, the information is not always accurate. Please use the CrossRef link to visit the respective publisher site.


	
	
	
	
	
	
	
	
	















Copyright ©2001-2024

Faculty of Electrical Engineering and Computer Science

Stefan cel Mare University of Suceava, Romania 





All rights reserved: Advances in Electrical and Computer Engineering is a registered trademark of the Stefan cel Mare University of Suceava. 
 No part of this publication may be reproduced, stored in a retrieval system, photocopied,
 recorded or archived, without the written permission from the Editor. When authors submit their papers for publication,
 they agree that the copyright for their article be transferred to the Faculty of Electrical Engineering and Computer Science,
 Stefan cel Mare University of Suceava, Romania, if and only if the articles are accepted for publication. The copyright covers 
 the exclusive rights to reproduce and distribute the article, including reprints and translations.



Permission for other use: The copyright owner's consent does not extend to copying for general distribution,
 for promotion, for creating new works, or for resale. Specific written permission must be obtained from the Editor for such copying. 
 Direct linking to files hosted on this website is strictly prohibited.



Disclaimer: Whilst every effort is made by the publishers and editorial board to see that no inaccurate or misleading data,
 opinions or statements appear in this journal, they wish to make it clear that all information and opinions formulated in the articles,
 as well as linguistic accuracy, are the sole responsibility of the author.









	


	
		
	



	
	


	


Copyright ©2001-2024 - Faculty of Electrical Engineering and Computer Science - Stefan cel Mare University of Suceava - Romania

Website conception, design and maintenance by Eugen COCA. Content updated on 28 Feb 2024. Site engine updated on 01 Mar 2024.





This page was generated on the server in 

0.039 seconds and loaded in your browser in > seconds.


All static content of this page has been delivered to you from Amazon CloudFront Network.





Cookies are set by this site. To learn more please read our privacy policy page.
























	
Website loading speed and performance optimization powered by: 
	


PageSpeed



	


.ro






















