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Design and Simulation of High—Current Rectifier for Electrolysis of Seawater
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ABSTRACT
The plating equipment, water treatment system,
electrolysis facility, etc need the high current and high
power rectifier for their original purposes. So the paper
investigates the applicable types of rectifiers and carries out
their comparisons, and also suggest the practical design
guidelines for a suitable candidate rectifier for low voltage

high current high power applications.
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Table. 1 Comparison of Low-voltage High-current Rectifier types
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Fig. 1 3-phase diode rectifier and high-frequency inverter type
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Fig. 2 Duty cycle and output voltage vs. dc link voltage
with respect to several load variations during

constant output current operation
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Table 2 high-current rectifier values of the Design parameters

T & A7 gk H 3
o LF=1[mH]
DC link ¥¥ Ly L rsar=52.8[Al
sy C=720[uF]
s
DC link B Cr | n=40[V] (20% magin)
13484: 6.8 kVA
V1=205[Vrms]
Transformer hi=329[Arms] ® %;-]531—%
Lol A =
(100% A A3} 2X}Eﬂ 1:46 kVA Center-tapped
V2716,9[Vrm5] Winding
1:=268[ Arms]
(AAH 11D
A7} 7
Z¥d 3 L, 2[uH], 1800[A] 2[m] ©]’$Al
Edg
Cp=20[uF], 200[V]
Ba ) ,
527 AAE C L=70(A]
3. sl QN7 HFI|e M7 HA
31 si52s BRIl JIS/AR AdA
- HETHOIHES
DRI E 51022 d,
851 440V rtg\ (20kHz) 50-100msec
60Hz MC1
J}J} = . oW
et N = )
owwalams! e EE
1[‘]} it]} 7 1
Main aRed
PO [Sxn@me, az,
e5), DEEE T
a8 3 slisRsls dR7| SZRE

Fig. 3 schematics for the rectifier Electrolysis of Seawater
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Fig. 4 Electrolysis of Seawater rectifier start/ stop sequences
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Fig. 6 Rectifier's control block diagram

3-3 MF ot eltfE el So UM Mol L1z

T8 7 MFa oluEel 4 ER Hof 2u2lE

Fig. 7 Low-frequency inverter control algorithms for inverting
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Fig. 8Rectifier output current / voltage simulation waveforms
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Fig. 9 Polarity reversal 2VS / ZCS simulation waveforms
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