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Abstract : In this study, research and a demonstration for applying DC distribution systems to ships as an environmental and energy conservation
solution in domestic and foreign countries were actively carried out. In order to apply a generator to a DC distribution system, a variable speed engine
was used. Both engine speed and fiel consumption were reduced. In this paper, a DC generator for DC distribution was constructed using a diesel
generator, a generator controller, a governor, and an AVR. A system configuration method for a generator, power quality test, and the power
characteristics of a variable speed generator were analyzed. The voltage (250 - 440 VAC) and frequency (34 - 60 Hz) of the variable speed generator were
set to 60-100 % of the rated value, and the engine was set to operate from 1100 - 1800 rpm. It was confirmed that the voltage, current, and frequency

of the generator output fluctuated in a stable manner according to the power amount when changing the engine speed of the generator according to the

load variation.
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Fig. 1. Configuration diagram of adjustable variable speed

generator.
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Table 1. List of experimental equipment

Item Model Spec.
Diesel Engine P158LE-II 440VAC, 400kW, 1800rpm
Alternator MIB355SB4 440VAC, 60Hz, 625KVA
2Port (DC 0V~10V or
Generator Controller | GNGC-100 - 5V~5V)
Digital Governor GNDC-1000 Engine control: 0~3000rpm

AVR M31FA600A MEC-20 |+0.5% @ PF 0.8
PMS (Power . ..

Management System) Developing Digital&Analog In/Out
Potentiometer CVR1 0~20kQ

il
71(AC/DC Converter)®] 729 1215
Ht”ﬁﬂ 245VAC ~ 500VAC ool A 225 ¢t 750VDC
FAE 4= 7] wiel Hx 1100 pmell T3kl A 251 vE

goggon, 100mm HE AAEEE AWae
Fig 3014} o] Agk B Fup57} Zhasle A2 8915
v,
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Fig. 2. Characteristics of voltage and frequency fluctuation

according to engine speed.
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Fig. 4. Test bed for Variable speed generator test.
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Table 2. Output voltage according to generator speed

— A%l mehA g8 HE e el
Generator Generator | Generator AVR PMS output % _ — = - -
engine speed | voltage | frequency | resistance Variable 719 483 Hof = TS o] &she] Fahis A
(rpm) (VAC) (Hz) value (k{2) | resistance (k) AAEE 7pHE WE WAy &8 EAS BAg Ax
100 | 251 | 367 4 90/9.03 T REAS 95T+ Ao, 71E due] 45|
1200 279 40 1 68/6.82 Qe BAN 2R A ARAREE shue} 7]E AVR
1300 306 433 19.2 54/5.38 o] MelwAl gzuk 27lsle] EeA =W sHE
1400 331 46.7 28.7 41/4.11 715 deR AlFshs Aol vel) hx vEs d3E
1500 360 50 40.9 29/2.84 QS Ao WorEo] B oeh 7O ML 1A A] 2]
1600 387 533 53.2 20/1.90 S AlgEE mAAAElo] Mul] Wo] XHgE Aoz A}
= <] TAAl = gl 2 2
1700 414 56.7 68.7 12/1.11 ° i R e
EHh
1800 443 60 89.9 6/0.475
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Fig. 5. Voltage, current characteristics at load change.
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Fig. 6. Frequency characteristics at load change.
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Fig. 7. Generator output voltage & current (1100 rpm).
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