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Abstract
This publication presents the results of a study of two-inverter electric

drive with two stator windings of an electric motor, regulated on the basis of
modified algorithms of synchronous pulsewidth modulation (PWM), which
provide a nonlinear relationship between the voltage on the motor windings and
the frequency of the system (V/F) in the process of regulation. Therefore, such
nonlinear V/F control dependences can provide effective operation of ac drives
with some specific control regimes and loads. Thus, the modified algorithms of
feedforward multi-zone PWM provide synchronization and symmetries of the
base voltages for any control modes of operation of systems including modes
with a fractional ratio between the switching frequency of inverters and
fundamental frequency of system. Behavior of systems with some typical linear
and non-linear V/F control modes is analyzed and simulated.
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References:

1. H. Abu-Rub, M. Malinowski and K. Al-Haddad, Power Electronics for Renewable
Energy Systems Transportation and Industrial Applications, John Wiley & Sons, 2014.
CrossRef Google Scholar

2. Sanjecvikumar Padmanaban, M.S. Bhaskar, P.K. Maroti, F. Blaabjerg, P. Siano and V.
Oleschuk, "Hextuple-inverter configuration for multilevel nine-phase symmetrical
open-winding converter", Proc. of IEEE Int'l Conf. on Power Electron. Intelligent
Control and Energy Systems (ICPEICES'2016), pp. 6, 2016. View Article Google
Scholar

3. B.K. Bose, "Power electronics smart grid and renewable energy systems", Proc. of
the IEEE, vol. 105, no. 11, pp. 2011-2018, 2017. View Article Google Scholar

4. Y. Park, J.-M. Yoo and S.-K. Sul, "Vector control of double-delta sourced winding for a
dual-winding induction machine", IEEE Trans. Ind. Appl., vol. 53, no. 1, pp. 171-180,
2017. View Article Google Scholar



https://doi.org/10.1109/MPS58874.2023.10187438
https://doi.org/10.1002/9781118755525
https://scholar.google.com/scholar?as_q=Power+Electronics+for+Renewable+Energy+Systems%2C+Transportation+and+Industrial+Applications&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/7853602
https://scholar.google.com/scholar?as_q=Hextuple-inverter+configuration+for+multilevel+nine-phase+symmetrical+open-winding+converter&as_occt=title&hl=en&as_sdt=0%2C31
https://scholar.google.com/scholar?as_q=Hextuple-inverter+configuration+for+multilevel+nine-phase+symmetrical+open-winding+converter&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/8038782
https://scholar.google.com/scholar?as_q=Power+electronics%2C+smart+grid%2C+and+renewable+energy+systems&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/7556266
https://scholar.google.com/scholar?as_q=Vector+control+of+double-delta+sourced+winding+for+a+dual-winding+induction+machine&as_occt=title&hl=en&as_sdt=0%2C31

2023 International Conference on Modern Power Systems

21-23 June 2023, Cluj-Napoca, Romania, eISBN 979-83-50326-82-6
5. Y. Park and S.-K. Sul, "Pulsewidth modulation strategy in double-delta sourced
winding", IEEE Trans. on Ind. Appl., vol. 54, no. 3, pp. 2550-2559, 2018. View_
Article Google Scholar

6. M.C.D. Piazza and M. Pucci, "Techniques for efficiency improvement in PWM motor
drives", Electric Power Systems Research, vol. 136, no. 7, pp. 270-280, 2016.
CrossRef Google Scholar

7. M. Sruthi, C. Nagamani and G.S. llango, "An improved algorithm for direct
computation of optimal voltage and frequency for induction motors", Engineering
Science and Technology an Int'l Journal, vol. 20, no. 5, pp. 1439-1449, 2017.
CrossRef Google Scholar

8. M.A. Khlifi, "Behavior of a dual stator induction machine fed by neutral point
clamped multilevel inverter", Journal of Energy, vol. 2018, pp. 10, 2018.
CrossRef Google Scholar

9. R. Abdelati and M. Mimouni, "Optimal control strategy of an induction motor for
loss minimization using Pontryaguin principle", European Journal of Control, vol. 49,
no. 9, pp. 94-106, 2019. CrossRef Google Scholar

10. C.L. Graciola, A. Goedtel, B.A. Angélico, M.F. Castoldi and B.L.G. Costa, "Energy
efficiency optimization strategy for scalar control of three-phase induction
motors", Journal of Control Automation and Electr. Systems, vol. 33, pp. 1032-1043,
2022. CrossRef Google Scholar

11.V. Oleschuk, M. Tirsu and I. Vasiliev, "Multilevel power electronic systems adjusted
by algorithms of multi-zone space-vector modulation: A survey", Proc of IEEE Int'l
Conf. on Development and Application Systems (DAS'2022), pp. 124-131, 2022. View_
Article _Google Scholar

12.V. Oleschuk, V. Ermuratskii and I. Vasiliev, "Synchronous adjustment of three
modulated inverters of grid-tired photovoltaic installation”, Proc. of IEEE Int'l Conf.
2022 KhPI Week on Advanced Technology, pp. 6, 2022. View Article Google Scholar



https://ieeexplore.ieee.org/document/8293842
https://ieeexplore.ieee.org/document/8293842
https://scholar.google.com/scholar?as_q=Pulsewidth+modulation+strategy+in+double-delta+sourced+winding&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1016/j.epsr.2016.02.031
https://scholar.google.com/scholar?as_q=Techniques+for+efficiency+improvement+in+PWM+motor+drives&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1016/j.jestch.2017.11.007
https://scholar.google.com/scholar?as_q=An+improved+algorithm+for+direct+computation+of+optimal+voltage+and+frequency+for+induction+motors&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1155/2018/6968023
https://scholar.google.com/scholar?as_q=Behavior+of+a+dual+stator+induction+machine+fed+by+neutral+point+clamped+multilevel+inverter&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1016/j.ejcon.2019.02.004
https://scholar.google.com/scholar?as_q=Optimal+control+strategy+of+an+induction+motor+for+loss+minimization+using+Pontryaguin+principle&as_occt=title&hl=en&as_sdt=0%2C31
https://doi.org/10.1007/s40313-021-00876-w
https://scholar.google.com/scholar?as_q=Energy+efficiency+optimization+strategy+for+scalar+control+of+three-phase+induction+motors&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/9786105
https://ieeexplore.ieee.org/document/9786105
https://scholar.google.com/scholar?as_q=Multilevel+power+electronic+systems+adjusted+by+algorithms+of+multi-zone+space-vector+modulation%3A+A+survey&as_occt=title&hl=en&as_sdt=0%2C31
https://ieeexplore.ieee.org/document/9916486
https://scholar.google.com/scholar?as_q=Synchronous+adjustment+of+three+modulated+inverters+of+grid-tired+photovoltaic+installation&as_occt=title&hl=en&as_sdt=0%2C31

	References:

