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Abstract: This paper proposes a new distributed control strategy for isolated microgrids (MGs). The
distributed control strategy is applied to control the output voltage of the voltage source inverter using a
sinusoidal pulse width modulation (SPWM) based control strategy. Consider an island MG based on
photovoltaic power generation (SPV) and a storage system with a common inverter. This inverter is
connected to a three-phase AC system. An algorithm based on maximum power point tracking has been
applied to extract maximum power from the SPV system. The common inverter is triggered in a way
controlled by SPWM-based technology, allowing the output voltage to be maintained. The storage system
load and unload were also controlled by the control algorithm. Fluctuations in PV data are captured using
a series of fluctuations in solar irradiance data. An adaptive discrete proportional integral derivative
(CURRENT PI CONTROLLER ) based controller is used for inverter voltage control in the dynamic MG
model. The peak value of the AC voltage signal is used as the reference signal and dq control is applied.
The performance of the proposed scheme provides better voltage stability and easier implementation
compared to the traditional proportional-integral-differential (PID) and adaptive model reference schemes
of separation MG under various test conditions. Offers.

Keywords: Adaptive controller, dSPACE, microgrids (MGs), renewable energy, sinusoidal pulsewidth
modulation (SPWM), voltage control. etc.

REFERENCES
[1] M. Kumar and B. Tyagi, “Design of a model reference adaptive controller (MRAC) for dc-dc boost converter for
variations in solar outputs using modified MIT rule in an islanded microgrid,” in Proc. IEEE Int. Conf. PESGRE, 2020,
pp. 1-6.
[2] A. Bani-Ahmed, M. Rashidi, A. Nasiri, and H. Hosseini, “Reliability analysis of a decentralized microgrid control
architecture,” IEEE Trans. Smart Grid, vol. 10, no. 4, pp. 3910-3918, Jul. 2019.
[3] X. Ge, H. Han, W. Xiong, M. Su, Z. Liu, and Y. Sun, “Locally-distributed and globally-decentralized control for
hybrid series-parallel microgrids,” Elect. Power Energy Syst., vol. 116, pp. 1-10, 2020.
[4] K. Y. Huang, H. C. Chin, and Y. C. Huang, “A model reference adaptive control strategy for interruptible load
management,” IEEE Trans Power Syst., vol. 19, no. 1, pp. 1661-1662, Feb. 2004.
[5] A. Abraham and N. Pappa, “An improved MRAC scheme for non-linear design of adaption gain using heuristic
algorithms,” in Proc. Int. Conf. Adv. Control Optim. Dyn. Syst., 2014, pp. 734—739.
[6] S. Daher, J. Schmid, and F. L. M. Antunes, “Multilevel inverter topologies for stand-alone PV systems,” IEEE
Trans Ind. Electron., vol. 55, no. 7, pp. 2703-2712, Jul. 2008.
[7] A. K. Saha, S. Chowdhury, S. P. Chowdhury, and P. A. Crossley, “Microturbine based distributed generator in
smart grid application,” in Proc. IEEE Int. Conf. CIRED Seminar, 2008, pp. 1-4.
[8] R. Madhumitha and R. Vinothkumar, “Voltage regulation in microgrid using adaptive controller,” in Proc. IEEE
Int. Conf., 2014, pp. 1-5.

Copyright to IJARSCT DOI: 10.48175/568 463
www.ijarsct.co.in



(, IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Impact Factor: 6.252
[9] V. Nasirian, S. Moayedi, A. Davoudi, and F. L. Lewis, “Distributed cooperative control of dc microgrids,” IEEE
Trans. Ind. Electron., vol. 30, no. 4, pp. 2288-2303, Apr. 2015.
[10] Y. Han, P. M. Young, A. Jain, and D. Zimmerle, “Robust control for microgrid frequency deviation reduction with
attached storage system,” IEEE Trans. Smart Grids, vol. 6, no. 2, pp. 557-565, Mar. 2015.
[11] F. Guo, C. Wen, J. Mao, and Y. Song, “Distributed secondary voltage and frequency restoration control of droop-
controlled inverter-based microgrids,” IEEE Trans. Ind. Electron., vol. 62, no. 7, pp. 4355-4365, Jul. 2015.
[12] H. Xin, L. Zhang, Z. Wang, D. Gan, and K. P. Wong, “Control of island ac microgrids using a fully distributed
approach,” IEEE Trans. Smart Grid, vol. 6, no. 2, pp. 943-945, Mar. 2015.
[13] J. W. Simpson-Porco, Q. Shafiee, F. Dorfler, J. C. Vasquez, J. M. Guerrero, and F. Bullo, “Secondary frequency
and voltage control of islanded microgrids via distributed averaging,” IEEE Trans. Ind. Electron., vol. 62, no. 11, pp.
7025-7038, Nov. 2015.
[14] W. Jing, C. H. Lai, D. K. Ling, W. S. Wong, and M. D. Wong, “Battery lifetime enhancement via smart hybrid
energy storage plug-in module in standalone photovoltaic power system,” J. Energy Storage, vol. 21, pp. 586598,
2019.
[15] Z. Li, C. Zang, P. Zeng, H. Yu, and S. Li, “Fully distributed hierarchical control of parallel grid-supporting
inverters in islanded ac microgrids,” IEEE Trans. Ind. Inform., vol. 14, no. 2, pp. 679-690, Feb. 2018.
[16] S. Trip, M. Cucuzzella, X. Cheng, and J. Scherpen, “Distributed averaging control for voltage regulation and
current sharing in dc microgrids,” IEEE Control Syst. Lett., vol. 3, no. 1, pp. 174-179, Jan. 2019.
[17] A. B. Siddique, S. Munsi, S. K. Sarkar, and S. K. Das, “Model reference modified adaptive PID controller design
for voltage and current control of islanded microgrid,” in Proc. IEEE Int. Conf., 2018, pp. 130-135.
[18] M. Akter, M. A. Rahman, M. S. Munsi, A. B. Siddique, S. K. Sarkar, and S. K. Das, “Multi objective model
reference modified adaptive PID framework to islanded microgrid control under various load conditions,” in Proc.
IEEE Int. Conf., 2018, pp. 1-4.
[19] J. Peng, B. Fan, J. Duan, Q. Yang, and W. Liu, “Adaptive decentralized output-constrained control of single-bus
dc microgrids,” IEEE/CAA J. Automatica Sinica, vol. 6, no. 2, pp. 423—-432, Mar. 2019.
[20] B. Fan, J. Peng, J. Duan, Q. Yang, and W. Li, “Distributed control of multiple-bus microgrid with paralleled
distributed generators,” IEEE/CAA J. Automatica Sinica, vol. 6, no. 3, pp. 676—684, May 2019.

Volume 2, Issue 1, August 2022

Copyright to IJARSCT DOI: 10.48175/568 464
www.ijarsct.co.in



