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This paper presents a finite control set model predictive control for a four-level
nested neutral point clamped converter (4L-NNPC) in electric drive
application. Controlling the voltage of the flying capacitors (FCs) in this
converter, especially at low output frequency, is challenging due to the lack of
complete switching states to control the FCs voltages. In the proposed method,
the main control objectives of the electrical motor and converter, i.e., the
control of the torque, flux, and voltage of the FCs, have been formulated. A
modified weighting factor for FC voltage objective in the cost function is
introduced, which provides the full possibility of controlling voltage
fluctuations of FCs, especially in low-frequency operation. The proposed
control method, in addition to controlling the electric motor's required
objectives, can control the voltage of the FCs of the converter in the entire
operating frequency range. The performance of the proposed method has been
simulated and verified on a 4L-NNPC converter using a 1500 HP, 4160 V
electric drive in the MATLAB/Simulink software environment.

© 2023 Published by Semnan University Press.

DOI: https://doi.org/10.22075/jme.2023.27969.2311

How to cite this article:

Khalaj Monfared, K., Iman-Eini, H., & Neyshabouri, Y. (2023). Control of Induction Motor Drive based on Nested
Neutral Point Clamped Inverter using Finite Control-Set Model Predictive Method. Journal of Modeling in
Engineering, 21(74), 275-290. doi: 10.22075/jme.2023.27969.2311



\f*\' ,JL“V\‘ e)Lo..:: ‘w&)sWJLM:

ek 50 S5k Joe aloe

ono gy 3l 0oLl b g3 40 93 (59930 ylgo 3 ygul w9 (o ST Hgigo AT g0 J S
3 guno (J S 45 om0 b Juwo g (o

T 5yl Gwgs § Sae las! e 8 o @S 9598

oanSx Ao Sled|
sigy allie g3

lp ogazme (J S degorme b Joo (e Gmibe S (hgy So dllie Gl o
AL-NNPC) ' xbons Jlez 55 50 95 (5o len yiy90) o p (e (S0 Sl 45 e
Wy JAS Ggige piie S azgi b g (SO SINaS e 008 )3 el a4l
JoJo 4 d(omly (29,5 8) Gl S p 50 03 4 e Jiee 0l )3 55l slagy>
Gl oleitiny o9y ) el 51501 lyr Al S (BT (G50lS V> S92 pos
3teaS JyS (G AL-NNPC oo 5 (S0 2801 5ige Lo 3590 ()08 Slaal callie
el 0 oty Jpe b aban aix Alyye a5y B Lo jslid slagyils s g L
Col 0 (B yme 3o @i yo 3lid slagyjle J S (sl oad ol (Sg n po S
5 ol I3 Slibos 15 055 4 jslid slagyls Sy Sllags ol 8 ISl a5
03,9152 2 oMo (golgidiany J5S Sgy S o0 (5l L 5t cilizee ol il 4
21 Jose jgld slagjls 5y JyS CoblB (5o Sl a8 e 5L 9590 Slaal (93,5
2 & gy 0ySkes oo 1) H5ige (6 15 1S g 2y S S B edgume S
55 Loyl el V0 SWI 350 oS 2 Sy 0 ) )0 AL-NNPC Joo S s,
byl 5 6slwans MATLAB/SImUlink jl38ls 5 e jo g FASe Lo

VEV/e 00 iallie el e
VEN /- YE e 6,550
VEY/- Y8 allie (b pdy

igoals” o5lg
5 30§ 6O e Joue

LV [Prgees
Sl 5y (sl ol

ol 00

slodl ;o angh slos Ko, 5l (o [VI-[o] Vg
@ Glen b ol oS5 bbbl oolitul o5
Sl Caws (gl Slgal slaws bl 5l ags slo, sl
Jos pb s dyus xassis sla sl ol 51 SG[AD
Lugi GL-NNPC) (oo loz 55 50 65 o33l
@ axg b A caloas B yme ol Sen g Slew 5 5SS
6093 e Jowe 51 GBS (oS 5 LS Le (nl(Y) S
Sl LSl po 5t 51 Jae 9 (215 LSl o
2 5 609 e Jowe ol 4 Caz (pen 4 g el )]
Sz ods 4 0B ALNNPC Jos 058 oo aiS o5

! Four-level nested neutral point clamped (4L-NNPC)
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