902 % 55 2 W W R F ik Vol. 22 No. 2
2024 423 H Journal of Power Supply Mar. 2024

DOI: 10.13234/j.issn.2095-2805.2024.2.106

=imOdERRREE M ]

HE 5 £ S TM464

LT RE R B3R

MNERARERG A

X ARE g E KRIEFHF(FRLRELLR), T AF0
(b mZEHREKRF AL FR, LT 100192)

WE MR Zm o RAERQE R Ak R4 3 ANag e 3P 0T B8RSR % 2 R
ek, A, ELT RE-EAPEHBXGHFHER &+ T LRI E, PRI T LR IEH PBC (passivity-
based control ) #9147 AT 52 . PBC Rt EAE &tk 2 5P LA A B AL T IR 3 7 G A B Ah £ o P30 T 40 B A B3R
HEHBEERE APBC A AN HIETZZH o AKE AL AR, @ RRIEH LS I
R E 3 & # DAB (dual-active-bridge) , %2 3L 7 = 3% v Z J8] 49 4k & 15 i% | 5% /& £ Matlab/Simulink ¥ #9475 A 4 R |
RPN T KR P AT T oA BB Al ok w KRB A O T I R AR T AT,

KB ARER ;R EFH AN ZR e BARE

Simulation of Three-port DC Converter and Its
Passivity-based Control
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Abstract: The three-port converter studied in this paper includes three ports, i.e., power supply, energy storage and
load, in which the load can directly obtain electric energy from the power supply or the energy storage port. First, a
mathematical model of Euler-Lagrange form is established, a passivity-based controller is designed, and the simulation
of passivity-based control (PBC) is carried out. The PBC strategy has advantages of strong global stability and strong ro-
bustness to system parameter deviation and external disturbance in the nonlinear system. Based on the PBC theory, the
passivity of the three-port converter system is demonstrated. Through the PBC and single-phase-shift control of dual-ac-
tive-bridge (DAB), the energy transfer between the three ports is realized. Finally, simulation results in Matlab/Simulink are

given, which proves that the load in the device can directly obtain electric energy from the energy storage port and run

safely, stably and reliably.
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Fig. 3 Control block diagram of three-port converter
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Fig. 4 Waveforms of voltage and current
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