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Abstract The multi-function radar of surface ships is configured with four faces, enabling detection and
tracking in all directions as a fixed radar system. The radar requires an independent power system
configuration for each face, and maximum power consumption accounts for a significant portion of the
total power consumption of surface ships. Therefore, to ensure the efficient power operation of surface
ships, radar power conversion devices must have a power factor control functionality to reduce
harmonics during AC to DC power conversion. This paper proposes an active power factor correction
method using a Vienna rectifier to address these problems. This rectifier can control the reactive power
by detecting the magnitude, phase, and frequency of three-phase power, thus enabling synchronized
control of the three-phase AC voltage and current. Moreover, due to the high-speed switching control
provided by power semiconductor devices, such as MOSFET and IGBT, the input current can be
controlled to closely resemble a sinusoidal waveform, thereby minimizing low-order harmonics that
impact the power system, which would allow the radar system to achieve a high power factor under all

load conditions and enable the efficient power operation of surface ships.
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Table 2. Simulation parameters used in Vienna

rectifier
Parameter Value
Output power 15kW
Input voltage 440VAC 34 GOHz

Output voltage 750VDC
Input inductance 2mH
Output capacitacne 2,700uF
Switching frequency 50kHz
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Table 3. Simulation results of Vienna rectifier and
24-pulse SCR rectifier

) Load(%)

Topology Unit ” - p= 100
kVA 3.758 7.507 11.256 15.005

Irms 4.93 9.85 14.76 19.68

Vienna kw 3.75 7.50 11.25 15.00
rectifier kVar 0.245 0.324 0.367 0.387
PF 0.998 0.9991 0.9997 0.9997

iTHD 6.24 3.13 2.06 1.54
kVA 6.496 10.175 14.058 18.039

Irms 8.52 13.35 18.44 23.67

24’9‘}1?156 kW[ 375 | 750 | 1125 | 15.00
reiﬁﬁer kVar | 5304 | 6876 | 8430 | 10.02
PF 0.5772 0.7371 0.8004 0.8316

iTHD 8.55 6.92 6.13 5.59
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