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Load Fluctuation Compensation of Multi-port Converter based on Flying Capacitor Topology

for Battery Management System

Taisuke Shioi*, Mitsuru Miyashita, Satoshi Nagai, Keisuke Kusaka, Jun-ichi Itoh (Nagaoka University of Technology)
Toshiki Nakanishi, Kazuhiro Kobayashi (San-Eisha, Ltd.)

This paper proposes a load fluctuation compensation method of multi-port converter based on flying capacitor topology for

battery management system(BMS). The proposed circuit is operated in discontinuous-current-mode(DCM) and pulse frequency

modulation(PFM) in order to reduce the inductor volume. The propose method achieves the load fluctuation compensation by

controlling the charge and discharge of the battery. The duty ration is calculated from command PV output current and command

DC-link current. It is demonstrated that the battery compensates the load fluctuation in simulation. In addition, inductor volume

with PFM is reduced by 60.5% compare that the PWM.
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Fig. 1. Conventional circuit.
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Fig. 3. Operation modes of proposed circuit.

Table 1. Switching pattern in each modes.

S, S, S;3 S, Power flow

Mode | (I) OFF | OFF | ON | ON Battery — Output port

(ii)| ON | ON | OFF | OFF
()| oFF | OFF | ON | ON
(ii)| ON | OFF | ON | OFF
(i)] OFF | ON | OFF | ON

Mode I PV — Battery
(i)| ON | OFF | ON | OFF
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Fig. 4. Current waveform in Pous upper than Ppy.
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Table 2. Simulation condition.
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Fig. 9. Inductor current waveform.

Table.3 Comparison of the inductor volume

Peak inductor| Inductor | Inductor volume ratio
current [A] [energy [mJ] compared to PWM [%]

PWM(10 kHz)| 665 49.9
PEM 35.6 145 395
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