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A Study on the Development of an Engine
Monitoring System

Mvoung-Chul Shin, Yoon-Sik Kim

Abstract

Thanks to the improvement of the reliability and quality of semiconductor
and computer technology, provided in newly built vessel is Computerized
Automation System (CAS) which extends its applied to monitoring, control,
self diagnosis, vessel. This kind of CAS will progress continuously so that it
will operate vessel without any skillful operator.

In addition, enginecring work will be gradually carried by unskilful engineers
because of crew's poor quality and avoidance of becoming maritime engineer
due to low salary, and crew decrease policy of shipping company. Therefore,
CAS can perform trouble diagnosis of engine system and suggest the
countermeasure and treatment so that it will help unskilled enginecrs.

In this system is aimed to develop engine monitoring system for the
improvement of the reliability of vessel as in followings:

(1) Continuous monitoring of the operation

(2) Data collection of operation
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(3) Trouble display of when it happens.

(4) File of trouble history

(5) Explanation of how to check the troubled point
(6) Explanation of how to fix the troubled point

LA g

Aol Azz AFEH ALl ARD Aol 196499 Y2A Fuly AFEH7L
gAgRoY AAAN 44 2 7&A w2 ARE ATA EHYTh 19
U AEH 39 71e9 w8z Hod AxdE 0y Autds o9 glo] A
A 2UEY, Ao, 14 A Aut #e) 5 ohuwle] ¥LHT Y= HAE
253} Al A" (Computerized Automation System)o] ®A Sl glon, 48 A
wog Hat g Aol B =Rz Ao 7@ AR we 7@
29 PP A N G ALIS A= FPsAT).

2. 718 RUHY AN2d
RUEHY Aadold €5, ¢, &% A5 To 2EIFe gEste] <ol
ANY 4 YEES FAGH: AL 202 = Axdoz B 4 glon, upeta
o A

3 7)5e gRE WM2E AEE AT gov P4 Ee Axde 2 9

87 240 wpA F3E Aolg 7HAI Ut

21 N=gle A4

Akl gloiA] AR BT AZe wE, Aute 2L BANTE 32
%, 295 waA7Ie 2 ge] 37 olge BAom s HE NAFE F
gslol gtk Mue] 37 /@ 44 AE, WAL A%, ded A%, 235



Aubg 718 2UHZ ALY g #¢ A7

AY o Pird ¢ e Rolth webd 4 A%} w4
slof  stelebes 5 uiAe] watv] Wite] /A

Aol YUY f1spom fapehs Aol el st

upepA} Mool el A= o]k Mube] g x2H g
TAsk e, Hely #is AR stmdojre &
of EAlSh etEgo] R Yiro] HAISH T

2.2 k19l o] (1lardware)

aL# a}of

A dolE g

| -
Lo

&

A
A -

217

7)ol A (1%
200 wep

BUEY AawS

Ho 23

BUsSS

ato} 3k

Mool oA FE S AlAEle] Ffrgol R A v AE ¢ oY 24
My Y E(Local Monitoring Unit @ LMU)<b

Computers -2 5 o] v},

o];:_-} =

A4 s A kmw PJEGS A5 YR, AE LT A A
sar gy ddstel delHE FUSES TNt 19 210 el

AT e Ek

Communication port

LI

Communication Medium

[ _|

l I Host Computer

Field Bus
I Data Link Unit l [ Data Link Unit l l Data Link Unit l
LMU #1 } | LMU #2 | LMU #N }
R— Sy — - .
| I l
External Equipment
A A I R S B



218

2.3

AZE o

BREBREARK AR WK £138

Nage) £ZEdol: 7184 We) A7) ¢4 43e Hule) & FAolA

A FARD A% 2P ARAL A4S B SA%A

o
go

1% 2ole

sttigte dA A7 75 EE FASo &Y Wi e e N5e B
FEE dA ok & Rojrh

D 2} 71719 &4 e A 2UHY
2) =4 A9 Helg #3

3) 1% & A 1% 8

4) 317 0|9 Filest

5 471 W89 2UH ¥ HA

6)

2% A% 34 29 ¥4 3
N 2F AL 5 23 EA L

AH
HE

8) & dAx e 4 9 AN
19 229 T2 ZEEE YEAY

C Start 2)
.

L

Host Computer = J| 3}

+

l

sS4 Port =718}

L

L

CIOlEl =& =273

L ]

!

CIOl & File 28 &4

:

L

Display the Main Menu

I

= 2l A& E ALK 2l QULIEHSIH
o) D20 [ Z20a 284
E2 J'§E E=
g 22 RUY T2 2L




qutg 78 BUEHY A28 ARl BH A7 219
3. do]g &
31 dejg Tl

HlolE Ealo] 7} 7R EHe T 29 Alo]o] AME widh= Aol
c1g) 300 2hdd Bl 2dg GERAYh 1y 30el A9k o] mekshalat shis
Byl g olgta Hol )= WA X(Message)olth o] AM= dolH g & ¥d
1, A 7bell whel ®Wsks A E(Time Varying Signal) g(f) o @E 2 $A17]0
A AT A5 g(H 7F AEHE ) A Ao R o] AFi= dFel] A o
7 opyrnz A&uAe]l EAo] RFE AlE o(H 2 HEEA Ay o]F A
A Az AR E Ee AEHE, FASAAME FAF A () &
1= AF A 7F FAlEn o] AlEiE F 2l 7] (Receiver)oll o) sl I ghH
o} Zelo] e Fejvt Aok wdd AT gH, F deoly g = F¥e) FA
Aup ZH o] of Aot whARHow F2Unlo]l A~ (Output Device)ys o5

~

MAA m & A A A B A f
® © ® ® & ®

2>
lol

Input Input Data g Transmitted Received Output data Output
Information or signal signal signal ‘g or signai mformation
m gt s(t) ) at) m
Agent —-» ngcme »{ Transmitter; - ~j Triamnzg;:js;lon -+ Receiver| - » (d)gt::: » Agent
Source System Destination system

9 31 kg S ed

&Y vt o] W

U = _ lhame = 1
Ztﬂmp + tfmmﬂ 1+2a
Ei‘, a—= tpmp/ t_f'mm(»



220 WRIBEASE A8 R 188

HEXJIE Y30 dd U Y ZAe Ad AW AARS o] L5t AL
F At A& =24 #8349 &g 2o
_ AT
7 ANz
< H39 AY 4 & A9REE VE JE AY 2o SoftwireE £3}
T Ve 353 28 3x10°m/solth. Hardwireo] Wd UulEel ¥ e 2x
10°m/s otk AEAHE ZHY Zo] L & Yoy A48 B2 Ur Ao d

2
H
>
(L

. dV _ _Bd
a L/B VL

7t HRE o HolH AEED ASjAe Zold Fol wdA . ey o=
HelH d3e H5& 2AsE 713 $28 watvgr} Ao

2 AN&"9 3¢ DLULS A48 IMbpsel®, DLUSH S48 3] ©Hojg
AEES 300~19200 bps7tA 7HE AR, HRES AL JM5d AEELS 9600
bpselth. V= 2x10° m/s, ZHY 271 50083 8% 4 = 100mAEY
@A8Y BF e = 9600 bpsX100m (2X10°*m/s X500 bit) = 9.6x107°0] 11, 3
Ao 5&& A9 101}

weRA], olgt Zo] FEA M AL Y o AL ZTH YL 9600bps AT
o AEEET AFshs AL ¢ 5 Utk o8 ¥ FAHA 5YY= a1y
3201 YEtiSth 29 32t 449 A4z g FAHL Ui Aol g
o= HlolE @92 1MEQ AEHEHE(ZZ 0)2 A3 1Ho|ES} ¥y
A F A2FUERA 12 FEIEE Yt = 29 320)dE AdHE= AR
8L Yehdio.




dubg V1B BUEY Axd g Be A 21

L

1

idle - _.i

1 0O O 1 O O 1 0 |} stop bit
0 3
start bit

) Frame

HOST

J ENQ} =1 G ] ADDRESS M4 JEOT

ACK|=H |[G|DATA]EOT

DLU

NAK

A
'3

ERROR CODE | EOT

ENQ © Enquiry

G - Data Format(Bit Read/Write, Word Read/Write)
EOT © End of Transmission

ACK : Acknowledge

NAK © Negative Acknowledge

(h) Transmitting Block

17 32 oy A4 ¥4
3.3 ol vl Ao
W2 ol dE Al ~elo] A= *%-’71154%7 st FAAE Ee A9 o)
olEIZl fher ool o3 vhA o Fek S gl Ao 295 os) wAs o
Qlake] Ml Ay lH%i’HL? Thi %EHI?'- FaE oo

s Qlel A s AR5 IAF AEZHBCC ¢ Block Check Character) & 4 9] slo] AL-&
stolon, WAzl WAl AF el BOCE Xeslo] FaAZdA] oy 7% 8

}
7t czdl]lel Al W E = dlo)HE ASCIFO. 2 2% 0]3h 3o Zo A 2z}e]ut
7 BCCL 4l8le] o) wmxiute] A&t e w 2AZ MR A5 E gl



22 BB ARE AR R% F 181

HE ASCIHZtoZ w#stn oA 2A42gets A3 B850 i £
9lE BCCS Hlmd ¥, gko]l $Ustd dgrt gl Aoz Fsa, £4
Hz Fd ADsts daEIse A4t a9 334 B Axdd 83 oY
A% ¢1FE YA

= )

I—-—-—[ Algorithm J
I

Block Check Charactor
(BCC)

/s
>~
B

BCC

>
=
rw

BCC




Hupg 1@ BUHY AA9 ARl B8 AT 221

e
idle @A!

1 o o 1 0O o 1 0O | stop bit

start bit

) Frame

HOST

= Bl | G | ADDRESS | 2

b

lENQ EOT

ACKI= H IG|DATA| EOT

DLU

NAK [ = [ERROR CODE | EOT

ENQ © Enquiry

(z © Data Format(Bit Read/Write, Word Read/Write)
EOT : End of Transmission

ACK : Acknowledge

NAK @ Negative Acknowledge

(h) Transmitting Block
1y 32 dlolH

i
op
ok
i

Aol A 3= A7) o l:-*urown BANAE Eal $49
| A7h7) e gl el Kol ofs) wAs o @
Astel Wi AEA WEAE BR Feln £04 o
Mgl A R E (1AL B-XHBCC ¢ Block Check Character)® 4 2] 3ho} Ab&
o, WlAlA AEA AFRe el BCCE ¥ okl 4204 oeE gz

_{ﬂ

b crilof Al A 4wy dlo]H & ASCIIF L.

da ol gel A 252w
& BOCH Aslo] 250 vhAvtel Atk oW FASAE £45%E do]

"
b
y



BB ARE KB Rr% L1848

HE ASCIgte 2 Wastn fHolA 24w H3 £59 vpAgd] x5
¥ BCCS vlud ¥, gl 593 dert gl Aoz 1F3ta, £d 9
d2 59 A3t dz=g A4 drh 19 339 & Axdd H{e o
AE ¢1gE5E e T

| pbata  |—

I—————-{ Algolrithm ]

Block Check Charactor|
(BCC)

:

o
i
o
2
>

n
z
g

P
z
B

:
:

BCC Data
Block

Fig 3.3 Error Check E&%

4. 43 2 ¥4

B ATlA THS Aade A Aveld Agevhs Re WA
Set. mebd @FAGGw 244 @hhEs] Engineer's Log Book$ Ed)

2
o
e
e
)



Mubg V1@ BUHG A9 Aol B¢ AT 3

A ‘5}‘3 9 odlolE wWlojxE Esle] glstHon, A AgleA W
o] N&)8 AA)Blo] Al AEe] B A syt

B "?‘%7:91 AE7F 20000851 o] tE ks g Aol T4 M

ohS o g ol s B A Hxo Aozt @ & gk 53] 10008 o] 8t

o of e _‘,J_L]Ei%l A A<elo] ANE AFo|ng B oA sEle] 8wl =S

Aol

LN
L -

Nsle oA 2ae g 2
ke Wk vhedh FEgee gsiyg
AVe Askel /1Ze) ABNAM)E £47 et
vk b wipe] e A5 sreR e
At diae T cdd, 2718 53D Alelis By-Passshed
Avk ohA e
= Engine Monitoring Syslcm AN ﬁ[v]} ‘
71 w7 B9 YA 2n A X3
TSI ITEA (AITEE]
: NEIHMSE
bl ] (@ L] :
= e 14
34
¢
2960 06-16/20.00 s red
2 800 J 1-0B-15M200 3
%00 —~ — 0205151600 F3 W
800 A\ — 173 08-1520:00 -~ ;
2720 2 04 08-16/00:00 tH
t 2645 i —— 05 0B-16/04:00
“ 4—*——,—0—7—’——}’?\-—3—-(————,—-,—4-4—0— 0% 06-16/08:00 X5
M ags0 A 07:06-16/12:00 b
M a0 T e e 08.06-1646:00
Lz 0% 06-16/20:00 6 ©
2400 -~ 14 06-17/00.:00
2320 13 06-17/04:00
1240 — 12:06-17/08.00
“ 12 8 4 5 6 7 B 91011 12 13 1415 18 17 1reearn200
15 06.17/20:00 2101
times 15:06-18100:00
el 1 [=]
RPN HIaesadn Jecfadg SHIPA 2 I
183.5 1 280/ 1 E 240/ 3 E 95-1117 | 00:18:52 J l
AL FA /e b EA e mgE g



BENGEABET KB /UK H 189

Ui Monmonog Dystem
S .

A AHIA
TK

L R2

BOILER

smz (3200 | [1200 |

Hcigt [sooe | (2000 |

[76 | [so000 ]

émnug' 95-11-17 I 0D:25:54 l %Pl

29 42 g4 #4d 34

[»i2

e Engine Monitoring S m
F7 h7] BY ' % 33

= eEipes on

W] @IBEL]

21—
PR R
L B
15 a4
13 e

g9 Kgsen'

14

og -

07 I T A T SN
So@ OB 8 1112 13 14 516 17 18 18 20

-
]
(*1%
&

times

;0108161 2:00
92 0815A 800
- 03:08-15£20:00
+ 04:06:1600:00
{05 DB<1B/04,00
! 05;06-16/08.00
0% 06464 2:00
| 08: 08181800
1 09:08:16/20:00
() 06-1700:00
o 11 08-17204:00
S 42084708:00
< 13:DBA7H 2,00
14081 THBI00
15.08:17/20:00°
+16:08:18/00,00
1 17:06-1.8404:00
S 18015

1 18:001823
20528

e : gn’.ﬁaf] T=EE ][M“n:w:s& |A

&

a9 43 3FH YA Y Fd




L

Ly

A
15 A et e dES o
1

1)

Aubg 718 YUY ALY igel 3% A7

o Al 3= Muk ds)] 2}E
& Hotom,
7132l e A vj7)e Aeke Al RUE Y dhs AlAYS Y

g olon, 4 geel dHele & FILESFo. 2 7]# agAl 3

RERIERICEREE RS I T e

*ﬂ*'loﬂ*io O“ﬁiélﬁi thal 7P A S ol gs] B AAgE AL
A7) glal Az A el A] Apgskal 2l A FAA

Host Computer®t Local Monitoring Unit®] djo]¥] w k- RS-232C B
- ORS-422% Aesle] Abge 4 elow), E M= Tmel Null #eol
Mo AbgE Ul E AT 9600 bps, 19200 bpsit A @sEA I E Al
3= 89yl LMUZES] B A& Ti= 1 MbpsolH, B A4 Sme]
ol ~r dol g Abgatduh AEe) Hol Aol Tkm, daHE 54
12 Akm7h A AV ek R uh 88 ake] (lEo] d st

ull Down M2l o iz Rl oy is v vt adott day 2w
Aol A vha ol 4 vk wEbAl xv] el vd Av s
ol & 918z Fite] myH#-e F&d 4 v WS At o 4

A wdEe Asgel 4ed ook euR e el W o

o) v Asgolel g,

Aure] Rujele A avlol) vy g dw Aage] Fe wHe] 9
ol dNeel A geluh whebal B Aol Ak A9l B S 9
ZEb7) e wraEith st Wl e] Aakis 10003 vivke] Ay Adwt

of Afste] ML AAWE T FUE Awor L gae fs

theb Aol

225



226 BRI AR KB R H 188

z 1

d

At

[1] William L. Schweber, "Data Communications”, McGRAW-HILL Inc., 1988.

(2] AF%, "dolel B4 2 AZy A7 353, 1987.

[B] ARY, FA2, A 2UHY Y& #alolr, shFutg ) Bera)x) 4134
A|4%, pp.11-18, 1989.

(4] AR, "EFHE81: & 2 28 2 7 47, Journal of the M.E.S.J.,Vol.29, No.2,
pp.151-154, 1994,

[5] RARE, &kt —, RE—8, KEEE, "WH7 « — v BHEER0 28 -
A 7 4o [, Journal of the ME.S.]., Vol.28, No.5, pp.303-309, 1993.

(6] HF7¥, HbimE, &k & "BEER: 2 7 o » WE28H" Journal of the
ME.S.], Vol27, NO.6, pp.469-474, 1992.

(7] Hm, WREEEk, " voa vz & MRS — % o IE » B Journal of
the MLE.S.]., Vol.25, No.11, pp.737-745, 1990.

[8] =R, #f £k, BBER, "MAKK KE2HF5: B+ » —EE"
Journal of the M.E.S.]., Vol.24, No.2, pp.160-166, 1989.

[9] Gary Entsminger,”Visual Basic 3.0 Programming”,SAMS Publishing, 1994.

[10] Douglas A.Hergert, "Visual Basic Programming”, Bantam Books, 1992,

[11] B 1=, BfEr ~var 4> 28-7:—20BH", + 5> 2 2 5Kil§ 1A

5%, pp.354-369, 1992.
[12] Larry Hughes, "Data Communications”, McGraw-Hill, Inc., 1992.
13] A2A, 'C Z2advE 4§ A ARUAA", AL, 1995,



