55234 55710 H, R

20254 11 H

Journal of Power Supply

S

Vol. 23 No. 7
Nov. 2025

DOI: 10.13234/j.issn.2095-2805.2025.7.17 PESES: TM464 XHERES: A

E T RSB M RB N B i i p # A
TR R =B E E =R

IR REasR), EEE
GZAIFERF QA TARRAHLFR, HH 221116)

HE. A EhAE S0V HEFEH S UMNEHALE T EFLEHRETES . BHERLLF A, R
B ATEFAZ P EE TR, BXEHARNRMNTELTRBIEMH. BIKTHETERA, G4, AT
Rt T RBIGA MR I RBEHATT HmO MR, BT EETRNEHEE, 2B TARTFERERAR
KRR oM, AFRBHERR AGZHIRET LS, K5, BT | AL R IER TR &R
FIRE, EIT P B o R TRMALAR R I AR R S TR AR S AR U R R s AR AR
FEHWTRT, AR T FNEES, %5, @id Typhoon HIL 402 F & sFAritis & B A& H 35 4) Fouk o £ 1
B B HEAT R IE,

KER: 800V HEFE;, TAFX=Z-FMWnBE LS, E4HH,; BTN &R

Novel Fifteen-switch Three-level Dual-output Inverter Based
on Single-leg I ndependent M odel Predictive Current Control
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Abstract: Aimed at the problems of a large number of switching devices and complex control strategy for an
inverter in the multi-motor drive system of a 800 V high-voltage platform for electric vehicles, a fifteen-switch
three-level dual-output inverter is proposed, which simplifies the inverter topology and reduces its cost by device
multiplexing. First, a detailed analysis of the proposed inverter topology and working principle is performed, its
structural characteristics are summarized, and the effective switching state and maximum voltage stress analysis are
given, providing a theoretical basis for the selection of switching devices and system design. Then, a single-leg
independent model prediction current control strategy is put forward, and a prediction model of single-leg dual-output
port current is established, which effectively reduces the prediction operation under the premise of realizing three-leg
independent prediction control and single-leg dual-output current integrated optimal control. Finally, the correctness and
effectiveness of the proposed inverter and its control strategy were experimentally verified based on a Typhoon HIL 402
platform.
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