Implementation of a Multi-remote Control System

for Ship's Lighting using a Power Line Communication
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Implementation of a Multi—-remote Control System
for Ship's Lighting using a Power Line

Communication

by Lim Hyun Jung

Department of Electrical and Electronics Engineering
Graduate School, Korea Maritime University
Busan, Republic of Korea

ABSTRACT

This paper deals with an implementation of the multi-remote
control system of ship's lighting using power line communication to
monitor failures, currents, voltages and power consumption of
lightings facilities away from the main control center. Therefore
routine maintenance is necessary to operate efficiently. However
crews maintain regularly a long term and they judge it their eyes.
Therefore there is some problem that many number of a lighting, it
is many possible error of maintenance's data, and it spend much of
time. Therefore the monitoring will be implemented in the main
control center where can easily be maintained a state of lighting.
The method of communication is the serial communication as
RS-232 and RS-485, however this paper will be applied to power

line communication that is issued in telecommunications market.



In the power line communication, data is modulated and it is
carried in power line. The modulation of signal has several methods
as amplitude shift keying(ASK), frequency shift keying(FSK), phase
shift keying(PSK), however this paper will be using the ASK. The
status data of ship's lighting is modulated and demodulated when
communication , the circuit is designed not to affect noise.

The design of remote control system is using Visual C++ in
order that a crew easily knows the status of ship's lighting. It is
displayed monitoring program when a crew selects ID of lighting
and selected lighting is sent current, voltage and power. Each of
status data is divided and stored by program, and the remote
control program is displayed when a crew wants data of it. And the
main control center is lighting control as frequency control by
controlling input voltage to the range of 30[%] by adjusting pulse
frequency of the half bridge(HB) inverter. And communication data is
decided an error according to protocol. This paper is confirmed that
the status of ship's lighting can be controled by using a power line

communication.
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2 ) EFEREs Agse] WAt He AL 2 £ Q)
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1 ms
.8 v
2
1 ms
EB v
e Lt Lol
1 ms I
EEI i\ll - = e -
Chl : dlo]g 3 [5V/div, 1ms/div]
Ch2 : ¥k5314 [5V/div, 1ms/div]
Ch3 : Hzxd dolH 33 [5V/div, 1ms/div]
(b)
a9 3-7 215 99
13 3-88 FAlE mgo|th Ch2e AE8dUe Ay 19 Ey dEHE
At A5 8o}, Ch3s FATEe A7|7F AR dad o <93
ZH o] 5[Vt 7lsAdo] glome Bz 2o OPAELE o]8&3 =
Z715 Yol dlolge =77} 5[VIeld HA . Chle 4198 =
FAE FFg 3 vluste] Age] TG EE & ¢ U a9 3-84dA4 F
A HolH7F 8-S S AR 19 FIEHE Ao xRS
AAE AS B 5 Ay
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1 LaCroy
18 ms
5.8V
— wl
zm
5.0y = o 2
T +
18 m=s &
EA Y I 3
Chl : &4 38 [5V/div, 10ms/div]
Ch2 : 2198 [5V/div, 10ms/div]
Ch3 : AldlelH S5%23 [5V/div, 10ms/div]
29 3-8 FAY 39
2’ | |
BB
2
H#
2 Fs
T
||
2w |
5.0V 3
Chl : &x4% 33 [5V/div, 10ms/div]
Ch2 : 2198 [5V/div, 10ms/div]
Ch3 : FAldloly 3338 [5V/div, 10ms/div]
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1————— |leCroy I

2B ¥+

2.8V I I |1
2

ézesu | $| | |2
B | i [ 3
é?@su

Chl, Ch3 : 933 [5V/div,200ms/div]
Ch2 : A F HE 33 [5V/div,200ms/div]

ad 3-92 HxIEAM HAAE fd vurE Ads dEe

2lms]ez Sdatgivy. FANL FAGTE A7t doldg=s s 3t
Aol wol dojuA Aok metA 2ol As s FFHst] yAd A
Sol gt et gel deettt. o] W FEo) Hifo] ALFH [
o] T AA oy 77t B TheAel Avk ad 3-99 #3F3
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1
5 ms
50 W
1in
5
5.8 ¥ =
e H
| ]
Chl : ¥z 33 [5V/div, 500us/div]
Ch4 : 831Xl Ae+= 33 [5V/div, 500us/div]

L}

5}

a9 3-11 84 dio]lHy &4

(a) f=40.9[kHz]

a9 3-12+%= F7EH] 40[%]00 A Invertere] F=3ka= Aol o3k = A]
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of 5% <olnrs] % AgnPoln, AmvEl Mubzmel FITAL,
=

Alo]E H2 Inverter? YHAAFZE eI

1 oms kb o i unWaandon AN IEEEEENL RN T
S ML Y ARAhh rmgﬂnmw AR
R

(b) f=38[kHz]

Chl : 29 =4 [100V/div,500us/div]
Ch2 : AlelE "~ [10V/div,500us/div]
Ch4 : Inverter 9845 [1.0A/div,500us/div]

a9 3-12 AHA o] 343

a9 3-12 (F F34 40.9[kHz], A8 13[W]Y wo sgozr
FFAGL ok 74[V]elH, Invertere] ¥HAFE 1.1[Alo|th

a9 3-12 (b T34 38.0[kHz], 20[W]Y we] spgo gz 4=
ot oF 74[VI]el™, Inverterd] YHFZF+= 1.67[Alelth A 9
= 193-12(b)9] 20[WldlA 191 3-12(a)9] 13[W]7HA] 7[W]e] W]
2 Alold & Qo] HUHFE 20[WIE 7IFo2 35[%]17HA ZH A7t
7P & 5 Atk o)A, 38[kHz]ETH B Fagd e AF7 3}

=
S8 523, 409(kHz]E 9w AFASHo] Wold £re] 7w
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3.4 94A9 =23

#= Ship's Emergency Lighiting Power Supply Motering

e

Auto Hede Seie e |
f—— Timex

>

Battery

wiwr O omEE

~ Serlal Port Setting

Part . COMI Port Settine

Boud 1 8800 —— Centrel
Middls
Darkness
Turn 0FF !
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Raspi

,,,,,,,,,,,,,, OURIST CLASS PASSENGERS { 245 SUMWER 188 WINTER TRADE)—— —————

,
s
:

Quer Cunst
= BAR e 2
- Hode Static | State Of ency Lanp
Auto Mode I Betiirie finae | 10 : 1002 L E— : AlOD4 [ﬂ ”‘}
e 3 ing Mode CH: & i
- = s s it s attery
e i — fﬂl e Hn W‘
{'ﬂfli Em" —IPW{ Eéuiryc". — — — Control
o ot | —
ik
AL 7E sk uhyjyg dA AgE dutxg o] s G 5 5 9l
E5 YehY. 924 Ao ofEglAlo| e FokFols AFEA7E Hubx
WS Aels ¢ JEE sF¥a, AeE o] BAlY dZAxo] =+ &
Qlo] H=% slglom, ol Ay =5 YeUEs %Y. 9% )
GH= A ofEFgAelHY SANEHE BRoFTe AoR Tl A4 A
-o% H]—E y_oq%q_[w],[w]
O% 3-142 F4EES YERY. Mulxzdol o /Ul AV dAA A
H dlolgH Rt 4802 o FdolErt YEldT. AFER7E gRlo] %
2 ozgolErt Aol HW WA X FHo] A A1, QFEAE AF
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Ast B de el gho] v yERA Skl

Data _ all |Voltage | Currentl State | Batteryl -
Date | Yoltage | Current | Battery | ETC |
2006.04.11, 09:14:10 12 0.1 36 % .
2006.04.11, 09:34:11 12 1.6 11 % ON [ Bright ]
2006.04.11, 09:54:14 12 1.6 44 % .
2006.04.11, 10:14:12 12 1.6 48 %
2006.04.11, 10:34:13 12 1.6 b3 %
2006.04.11, 10:54:10 12 1.6 b6 %
2006.04.11, 11:14:17 12 1.6 59 %
2006.04.11, 11:24:15 12 1.6 63 %
2006.04.11, 11:44:12 12 1.6 65 %
2006.04.11, 12:04:15 12 1.6 69 % .
2006.04.11,12:24:16 12 1.6 2% .
2006.04.11, 12:44:13 12 1.6 76 % . =
Kl ;IJ

Open file |
Save file |

0K

¥ 3-15 A% HlolE o EZ e Aol

N7 o2 AH3le] HolFE AF dolE ofZy Aottt ABE A
, e, viE el Y] S HojFH, 7 AH= Tab AEEZEZ Uy
oAl ARIF HolA Hodr} o] AEAI 5A HAukxd

o3
r]I
k1
AP 1)
r_m
2
N
X
o
fuj
i
[
K
2
.-
BN
of
o,
o
ot
o
i
0,
ol
N
o
é{l
il
ko
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