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Pulse load suppression strategy based on ship AC&DC integrated
energy storage system
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Abstract; The periodic transient characteristics of pulse loads can cause continuous impact effects on the
ship integrated power system, leading to oscillation instability and even off-grid shutdown of diesel gener-
ator sets in specific frequency bands. To address this issue, first, an overall dynamic mathematical model
of the pulse load and its power supply circuit was established using the state-averaging method, and the
key influencing factors of the pulse load was identified on the system. Second, the overall transfer func-
tion of the system under pulse load disturbances was established, and the oscillation power frequency
range where continuous impacts of the pulse load cause instability of the diesel generator set was deter-
mined. In view of the differences in the impact characteristics of the pulse load current on the system un-

der different operating conditions, the improved fast Fourier transform was used to identify the frequency

Kim B 2025 -06 - 10

EETB . ZATA R HFFFHIFAA T L H 27 (YQJH2023254)

EBRINT I AM(1988—) , %, 14, 3%, FF R 5 61 4 AP AS AR o 3R b & -0 ik
4% 9 (2000—) , B A LB LA FF R @ AR B ) R GAR ST
FhooML(1982—) , B W& B AR T AEFAEE X FEREENF ik,
F R(1997—), % AR A FFRF @AM N RAR AT IEH;
RART(2000—), B, MEBR A, BRI @AM T RGP Bz
7 BB (1986—) , B, TARNG  BF R 77 @ A Rl 45 84S e AT

BIEMESE. N M



138 ol 5 # #H %

5530 4

and amplitude of the pulse load current. Finally, an impact mitigation architecture for the ship integrated

power system with an additional doubly-fed flywheel energy storage system was designed. Based on the

transfer function between the pulse load current and the AC-side current, an energy storage compensation

strategy based on the identification results of the improved fast Fourier transform was proposed. Using the

RT Box 3 hardware-in-the-loop simulation platform, a ship integrated power system model with a pulse

load was built to verify the effectiveness of the proposed control strategy.

Keywords ; ship integrated power system; pulse load; doubly-fed flywheel energy storage ; power suppres-

sion; fast Fourier transform
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Fig.1 Schematic diagram of equivalent structure of in-

tegrated power system
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Fig. 14  Rotor-side converter control block diagram

based on improved FFT
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