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Voltage Control of Synchronous Generator for Ships using a PMG Type
Digital Automatic Voltage Regulator

Dong-Hwan Yu, Sang-Hoon Park, Chung-Yuen Won, Jae-Sung Yu,
Sang-Seuk Lee and Sung-Joon Ahn

(o] ot
£

4R 9L A7) Y8 F7)¢A7) AR J2E AVRY &) Aojdnh iR Mg F/LH7] AVRLE Alel
F2E Ao AL ARRET SRR o] WAl Ao} F7]7F MOSFETo|Y IGBTZ 74€ ZHE - H3| =7
oz £2 AoE T ool gtk weld B =RdMe Aug F7)%d7|d MOSFETE AHE-3 PMGE
A" AVRS Fd#3tgth PMGE tAd AVR 32 74L& rasta v A ddr] 28xcte] 422 Ho
AVRo| E33817] Zalnz 2EAFE 322 325E 3= CBC/F &7HY B =RdA 4749 o4&
A2 AA Mekg BA47)E2 haste 10kVAIE Z2EE Y] 2488 Eslo] AJ2H9 ElFAS AF3Ath

ABSTRACT

To get the constant output, synchronous generator field excitation is controlled by AVR(Automatic Voltage
Regulator). Most of ships generator AVR uses the thyristor phase controlled rectifier. However this rectifier is
difficult to realize that the fast control system because its control period is slower than MOSFET and IGBT
type converter. Therefore, this paper deals with PMG(Permanent Magnet Generator) type digital AVR using
MOSFET switch for ships synchronous generator. The composition of this digital AVR is very simple, the
generator is under the short circuit accident, the output voltage becomes zero state and AVR can not operate.
Thus generator is required to add CBC(Current Boosting Circuit) in an excitation circuit to flow output current.
The performance of the proposed system is evaluated on a 10[kVA] experimental prototype circuit in place of
real ships generator.
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Fig. 1 Block diagram of PMG type digital AVR system
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2. PMG type CIX[E AVR
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Fig. 2 Control block diagram of digital AVR system
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Fig. 3 Control block diagram for phase and amplitude
detector of synchronous generator output voltage
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Table 1 Parameters of synchronous generator
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Fig. 8 Actual synchronous generator for ships
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