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Ship Tests of PLC and Analysis of Its Signal Characteristics
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Abstract

In this paper, PLC which can be installed easily and is stable to transfer datum, is tested
for approving its application in a real ship. Internet access service, CCTV monitoring, light
control and huge sensor communications are needed for enhancing the convenience and
safety of passengers and crew in ships. In order to apply PLC in ships, we surveyed some
noises interrupting PLC in ships and investigated the PLC characteristics. The Hannara, a
training ship of Korea Maritime University, was used for the test. We measured and
analyzed blocking noises using by NI's SCXI-1001. When noises of specific frequency
band occurred near the PLC frequency band, PLC transfer capacity was low for mass
datum. We developed and verified some methods to apply PLC in a ship under lots of

noises.
# Keywords : Power—line communication(&& & SA&l), Ship(& &), CCTV monitoring(CCTV 2FAl),
Sensor(&lAl)
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Fig. 1 Training ship, Hannara.
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Table 1 Main specifications of Hannara

Ship name Hannara
LOA 102M
Breadth 14.5M
Depth 9.5M
G/T 3640 ton
Speed Max. 17 Knot
Engine Diesel 2,942KW
2.2 Al8 EHl

AEZHI= AC85-265V(50/60HzZ)0IA =S5t
£ 9.6kbps =22 dEHH SCEHIZAN, It
A0l 60k-132.5kHz ¢! SPIM 281t It~ Y
0l 120k-400kHz ¢! PGW ZEZ LbH &Et9
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Table 2 Specifications of prepared modems

Modem SPIM PGW

Carrier Freq.(kHz) | 60-132.5 | 120-400

Modulation FSK CSK

Bit Rate(bps) 9600 9600

Input Voltage(V) 85-265 85-265

Consumption 2 2.8

Power(W)

QAUZAITE 0|6t A8 2 AU &
M 856 0|28 £HE £, &4 REW 4
SE0l CItE0 A= dEFH 2H0AM NI SCXI-
1001 = 0I86t0 & S4& IHEsS 500k-
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Fig. 2 Power line noise at control room

Fig. 3 Power line noise at boatswain
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Fig. 4 SPIM modem signal in real ship
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Fig. 5 PGW modem signal in real ship
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Fig. 6 FFT analysis of SPIM modem signal

o)
o
&0
o

o
un

A

;o_
oll
al

AREOfl

=20l

0121

-20

i

RO

=]
=

o

20

X
S
JF
m =3
M
0l
AN
t

= = =
8 8 E

Dynamic range (dB)

Jo o m =

ol
O ALE

JretA L

X o
= &J

=)
&

&)

=1
=

20
ol

I
Kl

H
ud

Kl

=)
o

1edoted 2 oA AL

o

45

3.8

258

15

0.4

10’

o)

Frequency (Hz)

i0)

Fig. 7 FFT analysis of PGW modem signal

3.2 AIEEH

&

ANEE Soto &2l

Mgl
el
|

HHA =2

=
=

b PGW ZEI2 Table 2 Ol 2 20I

=]

01l

228 CIolE

of

o
=

JHXIM, H=h0l 9.6kbps =2 &

February 2010

1,

Journal of SNAK, Vol. 47, No.



r
il

E
ur
iof
2

ok

50

T
au

ol

140
&
A"
bl

98

ELICH

HEE D 8F

CHAHOICH

glot=

A

ol
ull
O

]
ol

ol
XJ
ok

]

el
[
0

od

ol

i
i)
g

HOF

0l

Z A

0l
Rr
o

oJ

4

F

et

EH Ol

0

100
0K

t

A oA

e Cho, S., Paik, B., Lee, D., Bae, B. and Yoon, J.,

UL

<+
iol
o
i
20

0
K]

(0

e
Ar
)

ok

“DC
for a
2005
Line

»

the Spring

H.H., 2005,
Power

Proceeding of

E.R. and Asada,
Symposium on

2008, "A Study on Ship Application of Powerline
Powerline Communication Network

B. and Yoon, J., 2008, "Experimental Tests on the
Wireless Sensor Network and the Power-line
Communication in a Real Ship and Laboratory,"
Journal of the Society of Naval Architects of Korea,

Vol. 45, No. 3, pp. 329-336.
Wearable Health Monitoring System,

Meeting, SNAK, pp. 1846-1851.
e Paik, B., Cho, S., Park, B., Cho, I., Lee, D., Bae,

Communication,"
International

e Wade,

F

fuatd
=

al
i oded A

S

. AIBEAHNAM S=61 A8

H

StCH
2

S

EN

[¢

=010k

of

e 0
A0 Tyl

Xl

f

dxelE

A

L

2
(=]

2o sS4l

ALOI 04t JHAL Ol 2|
H

0421 i AH=GHH

=

=
M=
S

)
4I0lE

pp.

lts Applications,

Communications and

172-175.

i

ol
ulo

—_

0
i

A O]
T AN

St
=

& AtS

[¢)

M el =Ool=0 ChHdl

Al
=

ol

)
K
w

00
Rr

ok

R0
g

ol
ull

!
i0)
&l
&I

0o
Rr

o
140
ed

o

al
o
oy

=2
=4

4

S
(hl]

G

=

[—

iy
M de0lA AlES Solf

FE 20

9]

(=]

X

HE 2ol

g

oll

Rr

110
Bl
~J

r

-
o

04, Olo 2fAt

EIA

C=F

2|

°f XE2

(PES120A)

473 M13 20108 28

pN|
=

3 =2

o

ES

o)

o



