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Application of DC distribution IPS to a 10t Class Fishing Boat

Young-Kwang SonT, Sehwa Choe', Seung-Yong Lee', So-Yeon Kim? and Seung-Ki Sul'

Abstract

To take advantage of electric propulsion, several large vessel kinds, namely, cruise vessels,

icebreakers,

drill ships, and warships, have been generally designed with Integrated Power System (IPS). Although most of
these vessels have adopted AC distribution IPS, DC distribution IPS ships have recently emerged as a new
promising technology thanks to the availability of the products related to the DC distribution system, in which
the system’s major advantages over AC distribution are reduced weight and fuel consumption. This paper
presents the comparison results of a 10-t class fishing boat for the AC distribution and DC distribution cases.
By replacing AC distribution system with DC distribution, 31 —41% reduction in the weight of the electrical
equipment weight and 20—25% reduction in the fuel consumption are expected.
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DC Microgrid, Electric propulsion, IPS(Integrated Power System), Variable speed engine drive,
SFC(Specific Fuel Consumption), AFE(Active Front-End)
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DE: Diesel Engine

G: Generator

SWBD: Switchboard
R/G: Reduction Gear

PC: Power Converter

(b) IPS(Integrated Power System)

Fig. 1. Power system diagrams of vessels.
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TABLE T
SURVEY RESULTS ON 10t CLASS FISHING BOATS
Item Boat A Boat B Boat C Boat D Boat E
Main engine rated power (HP) 380 488 488 485 560
Engine generator rated power (HP) 280 150 431 120 310
Speed (kts) 10 10.5 10 10 -
. Summer 20 30 20 30 -
Distance to fishery (NM) -
Winter 70 70 100 110 -
Summer 4 7 10 11 -
Fishing ti
ishing time (hours) Winter 14 10 12 12 -
. S 25 20 - 20 -
Number of fishing per month \;rir;rtréerr 2 - - P §
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Fig. 2. Estimated load profile of a general 10t fishing boat.
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Fig. 3. Comparison of weight of electrical equipment.
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WEIGHT OF ELECTRICAL EQUIPMENI:I‘A(%;EA%I AND DC DISTRIBUTION IPS BOATS
Item DFQiagS Welg}zF(ég)case DC IPS weight (kg)

Engine-Generator 3500 3500 2710
Transformers 705 705 0
Switchboard 400 400 400
Battery (50kWh/50kW) 700 700 700
Battery-connected converter and transformer 380 380 50
Propulsion motor (160kW) 340 340 340
Inverter and transformer (160kW) 1220 160 60
Inverter for AC loads (9kW) 0 0 30

Total 7245 6185 4290
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Optimal Operaing Line and Reduced Fuel Ratio
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Fig. 5. Reduced fuel consumption ratio of the variable
speed drive against the constant speed drive (4ADI158TI).
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Fig. 6. Modified load profile of AC and DC IPS boats.

TABLE IV
PROPULSION LOAD AT 10KTS
ACCORDING TO SYSTEM KINDS

Case EHP | BHP

(HP) | (HP)

AC boat carrying full load of fish| 93 182
DC boat carrying full load of fish| 78 154
AC boat carrying no load of fish 84 164
DC boat carrying no load of fish 68 133
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