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Analysis and Modeling of Fishing Boat’'s Power Network for using
Renewable Energy Source

Sang-Jung Lee', Dong-Gil Lee®, and Jee-Hoon Jung'

Abstract

A modeling method of electric power network inside a fishing boat less than 5 tons is proposed for its
high-energy efficiency with renewable energy sources. The power network inside the fishing boat consists of a
diesel engine, a starter motor, an alternator, battery packs, and electric loads, which are connected in parallel.
To obtain proper power network model, the voltage - current characteristics of the electric components are
considered to develop elaborate electrical models under several load conditions. Measured data of the battery
and alternator current include noise. By using an average method, the AC components from the power network
of the fishing boat can be reduced, which is verified by KCL rule. Using the proposed power network model,
the power generation of the alternator and the reduction of diesel consumption in the boat’s engine are
predictable under various operating conditions. The validity of the proposed methodology is verified by
comparing simulation results with experimental measurements using statistical inferences.

Key words: Power network modeling, Fishing boat, Energy efficiency, Power system simulation
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Fig. 1. Equivalent circuit of fishing boat.
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TABLE I
SPECIFICATION OF COMPONENTS
Components Parameters Value
| | S
Diesel -
Alternator Capacity 24 V/ 50 A
Rated Speed 10000 RPM
Pulley Ratio 2.1
Type Lead-Acid
Battery Nominal Yoltage 12V
Capacity 200 Ah
Battery Pack 2 Series
Load Rated Power 476~706 W
TABLE I
LOAD CURRENT AND POWER CONSUMPTION OF
LOAD
Load Load Load
Section Load Name Current | Power
[A] [W]
1 Radar 1.69 478
2 Protal 1.11 31
3 Prota2 0.82 23.8
4 Rampl 493 1358
5 Ramp2 4.95 1389
6 Ramp3 419 114.4
7 Navigation Light 410 115
8 Radio Set 1.34 354
9 Location Seeker 0.8 23
10 Hydraulic Pump 2.63 70.3
11 Steering Gear 0.66 173
e 29X ofs) 2B EHE Azl =84
ox FE7b HW, HERE dA" dEdelye <Xl
WA SAskel iEjelst papel AelS Bl Hrk

dEOlH Wiel= AR

@ DC A%he 29

==
=

3} Automatic Voltage Regulator

zAFenA U4

(AVR)$} A757F 23] lvh webs wjg el

shol 94T DC AL FHE 4
dolge] 2%

goH, AHow
= LElolE 9

R

T

RPME Ueile Siek 2efiels
49 Ao opnz % =
A oo Nl Aeg *}%6‘}741 g 7%

QU

stk 19 2
o %xe 54 agzs ey

EAE REE A3 2494 B4

4H



184 The Transactions of the Korean Institute of Power Electronics, Vol. 21, No. 2, April 2016

1
145 AMP - 12 VOLT

/ 1?0 AMFI— 12 VCfLT

70 AMP - 24 VOLT

/
//{ —Torw zvon)

#Engine Speged at 680RPM

AMPERES
“

-

n
o

.
o

0 000 2000 3000 4000 B8000 8000 7000
GENERATOR RPM 21-5411

218D,

Fig. 2. Alternator current versus RPM(Model :

e wiE ol FFsA )
olo] A7l 4AE AL wig o AFH oA =
A&sA R Eo] WHA7A] o]2A Hr) 1B

a4 14 2o o AHAE ?7*01]/\1: 319}

EEo] fgst A8 F5S o] &M 7 Rt dE

o A HHEiﬂl Aere Felsh 5 Helo] WolA A oA

Axle] RPMS x4 dart 9

3.1 Hlole &3 FH|

PSIM AZESJo] & o] &3dto] RRYE o A 7
& Zdo] At FAREA HlaL 7&%% 6}71 %fﬂw%
AFA dolg7h Fasith
& AMEE A= GRAPHTECAH] GL220(tﬂ OlEii
Do, F4 dlolH= gElolH, Hge, ot A

)\lz;z]

ae)a gedleld Ak F 47kAolt). ojxe] AAE
T4 BE &%4 Axe] Wdolnz Ak &
Aoy 243 stejulol )¢} wiele] Le)a ¥-3)

7579 A EA8(Shunt Resistor, 25

2 AEARY 24 oX M9E ;46}71 o 4
welol wel HEAY] rbE: A SAsiarh
oA 2 AR g A A% RlARE -3
QA WS A Sl sl

[
o
=~
rir
rx
2
B
)
off
-
oX
ko
By
lo
rN
2
2
=il
il
e

Voltage(Measurement)
Voltage(ldeal)

254

Voltage(Measurement)

Current

Fig. 3. I-V characteristics of the shunt resistor.
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TABLE 1II
MEASUREMENT CONDITION
Parameter Value
Sampling Time 500 [ms]
Engine RPM 670
Temperature 27C
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TABLE IV
AVERAGE CURRENT VALUE
SL"a.‘d A [A] | LB [A] | IL [A]
ection
1 -3.14 1.43 1.69
2 -391 1.09 2.81
3 -4.62 0.98 3.62
4 -8.73 0.19 8.4
5 -12.79 -0.01 13.49
6 -17.08 -0.05 17.68
7 -21.29 -0.32 21.78
8 -22.74 -0.46 23.12
9 -23.9%5 -0.71 2391
10 -24.06 -2.36 26.54
11 -24.07 -2.98 271.20
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Fig. 9. Alternator circuitry.
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Fig. 16. Battery current in simulation result.
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