A Design of Power Supply of the Wide Range of Input
Voltage for Ship's Refer—Container Remote Monitoring

System(RRMS)
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A Design of Power Supply on The Wide Range of Input Voltage for
Ship's Refer-container Remote Monitoring System.

by Kim Kun Woo

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

ABSTRACT

This paper describes a design of power supply on the wide range
of input voltage for ship's refer—container remote monitoring
system(RRMS). Refer-Container manager checked its conditions, like
the temperature, humidity & etc. But the refer-container makers
didn't wusing their individualized communication protocol, the
manager used several terminal that made by each maker. When the
container—ship is at sea, refer-container managers are attended
with danger that occurred by weather.

Because these problems, refer—container makers applied Power
Line Communication(PLC) to their productions but it shows low
rate. So the manager still checks refer—-container individually.

RRMS use RF communication and individualized protocol that make
communication with most makers refer—container.

RRMS used in container ship's deck, generally, power source on

the deck has wide voltage range of 110[V] ~ 440[V. So the power



supply of RRMS must have 110[V] ~ 440[V] voltage coverage and as
small as it could be installed in the slave terminal.

In operating test the RRMS, some loading place had unstable
voltage, up to 470[V], and the power supply was broken. So the
power supply demand its voltage range up to 470[V].

This paper proposes a design of very small size buck-converter
with 110[V] ~ 470[V] voltage range, and it could be installed the
slave modem of RRMS.



3o
A

o

Al

=

TV, 3%

g

=
=

A

)
=

132
7]

I

]

o

7 Al

[e]
S

]

A
-

-
=

d o)

T

1 77,
Z -
=

ol A7}

3

I

=
"M

A
h=d]
Lk ik

A1A
ddE A

[e)

FrelEel M H5rH

19H2

S
Tl

=

o
A

3
1= 110[V]9)

110[V] ~ 440[V]<¢] t}ek

440[V]¢]

1

2ol 7 AlEEC] ol g

b} pobsban
(¢]

A Abs] S atolrbula Agke)
2 Abe

A -2l A

=

FEAY 717 AAHow AFE AR vl

Q.
Ay

o

o



Yoy e A5 Az s4stA &5 45 Fo & AFo] &ut
L5 Ao Hol AR Vlss R "nt. olgd Ag-ol tiulst
of #ejA7t FAE YEdEHelvE At =, o IAolA B
EATH o] mE vk ol d WS Beetr] flte] dAO0R
Yeddelye deE #etd 4 9l RRMS(refer—container remote
monitoring system)E 7)&3}th.

RRMS= Z ol o] Hl A (deck)ollA AHE-H 2= RRMSS] 44 =
Aubel A ARE-E = 110[V] ~ 440[V] B HdSstel A = &
Zpo] mojof sfal, RRMSS] Slave Terminal wWol &ze] 7hsd 4 =

= AQAA A7) w3 A olol F},

olel g RRISS] A1F &4 F A Aol o RFolA hgHew
Ahe FFEA Zaka dte] Al 470[V] 744 Sebhs ol EAI7
wAste] AQgR7F g Eof 7| Eol AR EE 440[V]e] AP A = A

o
ARtz Ao PEAY|UE BEd 5 e AAES FE5d
A A ALAR 9] BAS AR Auk 2 519 oA kAl
A= A F A= 100[V] ~ 470[V]e] w& H

€% F s ALHAE A=eAH.



A2 F AvdEdEely ¥4 EYHY FA

2.1 /4% vi7

AdelvX & ZHolY of=dA] WYeZdHoWE AAREZ {74
371 felA B2 183 NS E9A dedH oYY dEH 2 *EE
Visual Check % LogE 3dlal Qo) ##g] <= okl 2 #g] HE&

AE Bart e,

93 vk, Avole] AzAld dolE FAAY ZzETo| A
Zhzko)7] ol ABol] AzAtel weh gu]7} a}

of mE RAF G4 A} Ha Qo

it
i
AU
)
=l
o
2
o,



QEAHele] A% A A oldz 35714 45 Al Heldln
Aol A ) A A 330 ol Bl Sha Uk, AN E W
o]

olglgt 91¥& =olzl #sl =AIHAZ]F(International Maritime
Organization : IMO)ellA =X X = (Power Line Communication Modem
D PLOS AREste AlaES dFsta AR, dA dedEed & A
HARgs W dEdEelyrE 200%] = wroll HX] o} o 3]
o WEsdHolUE B At A #ElE st sl

g Aeloly AxAbEE e gue Assud Yrle BuEs

gloflar ¥ejzke] f1ddo] fl= Werdeolde #elE 93 Ax=do] I

2.2 RRMSY] &4

A dsAdelHe ML Digital Refrigeration Container

)

B

Digital+PLC Refrigeration Container®] Download PortZ ©]-&3}¢]
Hole] el dHelHE ol dAsta vk, ZF zH oY AxAPE F



P‘L
0
Y
i)
o,
Avs
by
N
S
>
g
[
!
I
o
WE,
ol
P
N
N
it
o
k=)
ol
M
il
P‘L
s
>
>
ofo

3}A] ¢ra1 RRMS(Refer—container Remote Monitoring System, A4} W3-&
Adold 97 YUY AzE) sz E3E 5 =S s,

AAHon aeAdd Q9 el D Aduede] Anw d BAss

Z9 Adelde A 94 RUHe] FssEs shelof @, mat, A
wpol A AzAPE ThE JUIER Belvt Basd A W] Ar)E e
o

14, A gH] B FY 5 glofof wt,

2.3 RRMSY] T4

2E W% Aol Download Port®} Data Reader 7Fe] =41 wWHA]
& RS232C #A1 S AFE3FaL dtd. A ZAFH Download Porte] FAdo] tof

23 Data ReaderolA dHlo|HE ¢lo] &Y u Z} 3S|AFAA] Sk



Protocol S A}&3}7] uwjio] Z3Ado] "oz A|ZAZ

f
o
fn
P
k)
o
I

2 8T A9 A7) v wEsE Aol s R Paeta 9

=
d&o] 7hsete s etar, 7 AFe] Data Reader®] &S & & LS
TRESS BAG] B 77l AR ¢ e WE TRESS W
Eo] Adelely AxAbell #ARel AA AR TRl tiFEe] YA EH ol

UE T¢adM 28 & e 94 BUHY A28E 74T ¢ U

Master

Fig 2.2 Constitution of RRMS

a9 227 AMuly Aoy 94 BUHEY AR AAHA A
ojt}. A A Ao Z Slave Terminal, Repeater, Master Modem % =<

=
WA A28 Bom T gtk



(a) Slave Terminal in use

HIr 540

r.
1%
%

._—‘_.Z
El
10
T

(b)
Fig 2.3 Slave Terminal

29 2.3 Slave Terminal® X<&o|t}. Slave Terminal2 A&
BooAlo]H A)d5 ) A4 Connector 522 A E T

A2g olgdte] B Atole] Qulo] RA5 T AdE|st WE A



o] Download PortE @ZAstel WExelolt]e HolHE w2
ok 2713 A dEAdHelve] 7 FRE dE WA, A"
AR mbch 2% 9 AR AR FA B AR AR, g9 AR T

oz A%dtE 4B Buh

o

WH
44 &

Tk

Fig 2.4 Repeater Terminal in use

1% 2.4% Repeater® Xs5o]th. Repeaterv= FARFIF Alofi,

g2 e

Repeater= Y ZHHUE HeIAY Bae o A5& oA Ho=
olgf &l W e oyl H-2E Slave TerminalollA A& A&7
2 YEsAgolyo] 7te A A|tHE Master Modemo. & A& %] E3}7
% aL, W& MasterolA] Slave® L738t= A5 E HUAE Ea1A @

b, 283 AS WA 7] 98 Master Modem¥t E41S 2 8 4= gl



YA A Slavee} Master 7Fe] TAE sl g&o|tt. Slaveols A
= 2718t o AR 2 4% T2 AR, 49 R
=

o
=
a1, FelA SlaveR B WY AEE AFshs o

Master

NN N{N|NIN
UL

U LU
LILILTLILIL

N]N|EiEINN

Bj 4l o) ?{IIII
= .
| If
o| o] B o) o] o] 8)p])
0lig],
ol o] 0 3 6| of o) B}
1
0.0
ol o o] & =/ 6| o of o}
gl oj 0] @ gl 0| 0] 0)f7p
ol o[ 0| ® gl o/ 0] 0
ol o o] @ 8| o of(o0 Slave
Repeater

Fig 25 RRMS in Containership

a9 2.5% AA AeEoldAd AXEH RRMSS] E5ES el

Aol Slave Terminal®] A XE 1 0|59 dolHE 714 Z

oft

B o
>



& F o, Master®t FAlo] HA&F = U= A FA7I
(Repeater Terminal)7} AX]¥ T}, Slaver TerminalolA RuUlE d&7
Hole] Ho]E]E Repeater Terminal ® BEU'™ Repeater Terminalol A
Bystar vt Masterd] 23 o] & W, Eobw HolHE HuUla 9l
t}.

Master Modem¥} FSTAA|2~EL FAaRg Rl HYR AL AT

He 74w

offt
oY
o,
s
vy
r 3
ACH
oo
[l
fi
I
jal)
lo
fu
)
kY
o,
Avs
1o,
Ho

il

=

>,

gl_gl
N
k

S
o
o
%
i3
ox
o
=)
AC)
59
=2

2.4 RRMSE ALAA 9

Mute] ha glol 2 Belg Waw dh Al Rold A4 52

7}s3}= Electro-hydraulic system 5©°] 28] glow o] A|AHE

oAl PowerE HEstE THUQA HAS7IEE 440[V] ALS Zo] ALE-
3o},
o]



Mk ojrje] A E

oo,

}az

S

T
AHE

=
=

4 Aoy By

E

427k 53] o of

100[V]~220[V]

]

T
-

A E B2 440[V]

‘/]r,
T
) .

TH

100[V]~470[V]<]

7F 8= ATk, RRUSS] 7+ -

B

Gl

919]

H
=

_11_

AP AR S wr=o] RRMS7ZF 70[V]~470[V]

(¢}

H Buck® A3

_]

A
hius

7N



Al 3 & AC-DC Converter

233

il

0

i

e

A

3.1 At

)

i
o

440[V] F 7FA el A

220[V],
o] 2™ Fuse®t Noise Filter,

Regulator 7805

A H,

g

3

4571,

220[VI<} 440[V]-8<] A7 Aol 4

SMPS7} ofH] aL,

oese
o
Jlo

24

Kok
T

olo

H, AjAIE = 25[V]

EEE

=
=

of st 274

_12_



3.2 Flyback Converter
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