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Development of the AMS and Failure Diagnosis System

by Using LabVIEW

Tae - Lin JANG

Department of Marine Engineering, Graduate School,
Korea Maritime National University,

Busan, Korea

( Supervisor : Prof. Kwon - Hae CHO )

Abstract

An engine room in a ship is a space of highly intricate system consisted
of not only the main engine but the auxiliary machinery. On the ground of
this, the occurrence of a problem in a machine could generate problems of
other machines in succession, on account of close connection between them.

For 4 academic years, to embark in a ship as a marine engineer, students
learn and practice a lesson such as a basic and technical knowledge and
theory for operating and managing a ship system. However, after
graduation, when they are faced with practical ship operation and systems
as a new engineer, they would tend not to find out the reason for trouble
because of lack of knowledge about relationship between machines.

Therefore, it is necessary to have an education through practical use of
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system which has systematic and composite technique for analysis. Using
this, students could acquire how to easily cope with an emergency such as

a breakdown of system or unusual working.

In this context, it 1s discussed the construction for alarm monitoring and
failure diagnosis system on this thesis, and used software 1s G
programming language, LabVIEW. But, only partial construction of alarm
monitoring and diagnosis system was achieved because of deficient in given

condition. And program was constructed to make up for it of available.
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2.2 LabVIEWY 54

LabVIEWD+= NI(National Instruments)Atoll A 7iar &t FA3 A=

SAEEE 2ZES O] T ofE ol ot LabVIEW=R vb5ojxl L2 3
2 7F4 71 Al (virtual instrument), & VIgta 229 vigls 42 713 9d

FdH= A

LabVIEWE o225 7]uke] Sz e Qlojel LEgo|L C oot Dl
G Zzadw dejz ez au2d Zzady dojolr. 2 thololn
doleh Bel £FES §AT AR/ ZRaPe A4, ool To R W

Soj7l add /| 5E Agste] st AEUES F4HA Ak G Zeo
& wE7] 99 LabVIEWOI A AH&EE 22948 ofo] 2 1 e n
1

N

olf

= deotd 5 gl

Fig. 2.2, Fig. 2337 #o°] LabVIEWE £ t}o]joj ¥ (block diagram)z}
ZAE 3 (front panel)olgt E&lv= F MY Y=EF=2 FA4H Q.

Fig. 22 Z=20d3 438 o AE8A7E 54 @& d9s7y A==
o] AbgAFA AE HoF7] fal FAE ZHE sid dr=folr. THE
e g F39 dEZH} AdhAclHE Edste= VI 2= QlE # o] 0]
o gz E d2E HW(boolean) T & HEEZI A olgr}
HE Jdo] YAEA "t AlEARE ZUE Jd YA AEZI AU

el Fa Tzadn 4 F4o o

Fig. 232 Z2ao] A3d o AEAfelA HolA= At AREA7E A

48 dneEe FAdE 4L st 2E dolojadeld. @5, T, o

B s AN e AAZ &% sholoj®uw b, ZAE Y g
o AEE} AvAeHA Byt Hrds e Feje] TP A=
a2 dolojadle ojol2Ee a9l dlWe] VI WA F4e e

1) LabVIEW : Laboratory Virtual Instrument Engineering Workbench
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Fig. 2.4 Comparison between polling and event—driven method
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(1) dAE AAMoelr e R LA e

gAE A9 dolHE 07 19 AJH=E 5097, Fig. 259 T&5 X o
ZzadelA dole e WstE A ste] Lo oA H AAE dddd. 7
B7F A AY aAE = A 22 oWlEV 24T Aot R YrES

AAE T A ko] o] Foj A EE A e}

(s )
Data change?

l‘nﬂs
Alarm

,

Diagnosis

w0

Fig. 2.5 Flowchart of digital sensor alarm
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Fig. 2.6 Flowchart of analog sensor alarm
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2.4 deolg AR

LabVIEWO A 39 ¢]-&#& ASCIIVY &2, o]zl (binary) 8 % oo F
ZEA] WAl tidk gaa ~EEH dl 7FR WA o] 9tk tla~a ~EZ Yol
do]E] = HDD(hard disk driver)®} #2 A AwjAo] ALK oz AHAs= A

& oju] 55, Table. 2.1614 ASCIS o] 21 & ele] Fd & =g waasid.

Table 2.1 Comparison of binary and ASCII

Binary ASCII
fﬂt&;:z_]. 51}%40] CPU | & o
N - 3 3 _ o} wzae 7
B WOl AgEle] =Y
Ell= AR7F D93
Ilheaden) BRI Gwa g4 22 278 29
s 27 | dlelE Ang 100% G5 |0
W&o ol Z7]7} At " <
Fu | 2R o

LabVIEW o] 9]¢] s}oo|as & ZRIHANA HTo] 7hsstr,

“
e
4o
N

= U AZYCAE B3I Ao u)

2 oA A &t

Zeay Ag FE 2o JolA dHeldE FAs%n T2y F2 ¥

vl

ar
A% LabVIEW o]9je] & o8& Z2IHS Fdte] Add HolHE ¢l +
Aol 7bsstn ol 27)7F 22 ASCI 3td Hej R ofg 2 A9 ol

S AR A B 2 V)5S AT

iv) ASCII (American Standard Code for Information Interchange) : W|=Fol|lA F&&7) 331
B AEwdE THE F35. 2567HA 9] Qouitt of'l YA o3 xd 7t BE Ak
Al EFEAbE o Al w2 Aot
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1) 45 W9 A%

UAd A, opdma AdAelA FR7F dAsAY aAYE A9 2L o
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2
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N

z,
o
ol
X
i)
e
o
fz

ol
<)
o
fz
fe=)
i3
D
2
e
it

) ob G =1 HolE A%

A" AA el A4 on/offRtoR EAH7] wio] AR s ~EF A fo]E
E 39T F don Ao Agete Afole 2 AERES AHgstd "k
ShARE ofd 2 MM AF L gho]l AL W7l WEo] B
g} dlolEl e A F7A Fetsferst ¢ A WS o 5 gl

melA] BE o2 Al e ghS a
L AREARY a9 7F s w2
mpR kA R ZR o] A S o
dom ZRae] FREHAL W Aoy WrAY Fo TRIWS FIA

o Ee B 5 9n TR

v) CSV file (comma-separated values file) : 2} @52 gHgo] ¥ (comma)dl 28] HEl¥e A=
ox7] H2E 2RISR A, A= 22 Al E(new line)= TEHTh
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3.1.1 3d+4

Table 3.13} o] Fasithn Azs = 8 A% g Hels 9% 2
Aol Edlt(rend) HAom TN GREe] ALl A o)%H 249
dow FAPon Fa srE 3ddor T4 FUe solzealw v}
S8 wseA FAGgom, Holxi Auely Fz A&sE AdoR A

Table 3.1 List of mimic and trend diagram

Exhaust gas system

Main & thrust bearing system

High temperature cooling fresh water system

Low temperature cooling fresh water system

Mimic
Sea water system
M/E fuel oil service system
M/E lubricating oil service system
Boiler feed water service system
History trend

Trend

Alarm history trend
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FuEE PR E¥H /5L A
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Fig. 3.2% LabVIEW7} A A o2 A Yst= st VIZE ofd A&7 -4

==

_6.01

H =2 2]

S VIS

Print.vi, Sum.vix= AF&x9] Q57 A=

FE RolEy FAFz2IRS AP 7 Mainvi

A8 %)™ Change.vi, Global - Alarm Name.vi,

Aol AP 7] wjEel CPUSH W)

welel AgFe 22U 5 v
Alarm List — Analog.vi
Alarm List — Digital.vi
Alarm Log.vi
Alarm Off — Analog.vi
Alarm Off — Digital.vi
Main.vi Alarm On - Analog.vi

Alarm On - Digital.vi

Diagnosis Table.vi

Change.vi

Diagnosis Description Table.vi

Global = Alarm Name.vi

Global = Alarm Name.vi

Print.vi

Sum.vi

Fig. 3.2 List of used sub VI
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AFEAZE A3 g sk VIR ofu g} LabVIEWOl A A dsk= o7 VI 5 &
A& &= (hierarchy) 3t@olA & wo & 4 At} Fig. 3.33% Zo] HA4H F
AP Mainvizk FA 5™, 21 ofgol] Z4 VIOA Atg€ &% VIE 9
ASE 25 & 5 ATk

i 2| [

2 hdlE)

z2

Fig. 3.3 Hierarchy of sub VI
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32 AsE 3a+A

(1) ¥ 7] Al 2"l (exhaust gas system)

EXHAUST GAS 5Y5.

Cylinder Exhaust Gas Temp.

F 6719 AhAgoelA wEs = Zh2be 87l 2% T/C(turbo charger) 9-

=T SEE T F¥eM #Ed = glow, dA wjrie] AR e 3% dA
i

E 4 & (realtime trend)Z 4 3t}
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Hlo] & Al ~®(main & thrust bearing system)

MAIN & THRUST BEARING BYS.

§
f
i

Fig. 3.5 Main & thrust bearing system

¢l o] & (main bearing)¥ 52 ¥ o] & (thrust bearing)

3L

B
=

&

—

ol

B

S

o

B
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¥z} A4 Al 2~ € (high temperature cooling fresh water system)

HT COOLING FRESH WATER 5Y5.

J FW PHEHEATER
FOR W.E

e

DE-AREAT'G

W.E. .| FW
PHREHEATER PP

W.E. J.C.F.W FP
i —
o
|

|
[

ae Y7t AS AT AAEESE wEoew 7 WA gz Fy 2 yo
e rAsA Zdad, 7 WAs &5 AT Az sl 9 @
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]
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WO 1 E.CR AR CON

[ '-_ _l ]
e
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COOLING SEA WATER SERVICE
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' EJECTOR PP

Fig. 3.8 Cooling sea water service system
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6) T71 d5fF F5 A="(M/E fuel oil service system)

M/E FUEL OIL SERYVICE

=]

F.0 Funmyy pp

I

W60 G.)
FLUSHING Pra®s

VISCOKETER
F.0. HEATER
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(7) F718% &8/ ¥ A2="(M/E lubricating oil service system)

M/E LUB. CIL SERVICE

AUTOMAIC
FILTER

CY¥L. L.0O. TRARS. PP

AlR B 5/H DRAIR OIL TE
TE.

e

MAIN LD
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(8) nd# H4 Al2~H (boiler feed water service system)

BOILER FEED WATER SERVICE

TO STEAH SERVICE 5%5

.'-'—I- =
N E—
, 1=
e |
CIRC WATER PP
FONR ECOND

FiM F.¥. YD, TE ==

FEED WATER P
FOR A1, BOILER

|

ey g4 AT AAEHS g o =w 7 g3, HAx Ade7](economizer)
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(1) History trend

HISTORY TREND

Time

Fig. 3.12 History trend
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(2) Alarm history

ALARM LOG

MDD HHMM:SS | Status | -]
) 0 -1 o

DEHTO " 20 22 0
Starting Air P No 1 < 34b 2005-11-22 09:02:
HT “water Tk Level High 2008-11-22 09:02:40
LT ‘water Tk Level High 2005-11-22 09:02:40
DO Stor. Tk Level Low 2005-11-22 05:02:40
LO Make Up Tk Level High 2008-11-22 09:02:40
DE HT Out Low 2005-11-22 09:02:40
DE HT Out Low 2005-11-22 09:02:23
Starting Air P No 1 < 34b 2005-11-22 09:02:29
HT “Water Tk Level High 2005-11-22 09:02:23
LT ‘water Tk Level High 2005-11-22 09:02:23
D0 Stor. Tk Level Low 2005-11-22 03:02:23
L0 Make Up Tk Level High 2005-11-22 09:02:23
DE HT Out Low 2005-11-22 09:02:23
Starting Air P Mo 1 < 34b 2005-11-22 08:53:50
DE HT Out Low 2005-11-22 08:55:43
Starting Air P No 1 < 34b 2005-11-22 08:55:43
HT Water Tk Level High 2005-11-22 08:59:43
LT ‘water Tk Level High 2005-11-22 08:55:43
DO Stor. Tk Level Low 2005-11-22 08:53:43
LO Make Up Tk Lewvel High 2005-11-22 05:59:43
DE HT Out Low 2005-11-22 08:55:43
Starting Air P No 1 < 34b 2005-11-22 08:57:05
DE HT Out Low 2005-11-22 08:56:58
Starting Air P No 1 < 34b 2005-11-22 08:56:58
HT “Water Tk Level High 2005-11-22 08:56:58
LT ‘water Tk Level High 2005-11-22 08:56:58
DO Stor. Tk Level Low 2005-11-22 08:56:58
L0 Make Up Tk Level High 2005-11-22 08:56:58
DE HT Out Low 2005-11-22 08:56:58

Fig. 3.13 Alarm history
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3.4 OCP(Operating console panel)
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2005-11-04 16:52:34

‘Water Tk Level High \ 2 Bea n amn
Wi Ecstonlel el oy, | i
L0 Make Up Tk Lewel High

|
IAGNDSI
|12 212 w2 HTEwl

i S CED -
LICE 24 gl M b
J%g winf A el S LI CH
L]
EG Bear'g
T HT SW
ELD | M/EFOD BM —i—
S
FUNCTI!

HISTORY TREND

ALARM HISTORY

CHANGE..
PRINT

PRINT SCREEN

Fig 3.14 Operating console panel
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(3) MIMIC
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J[[12] "Print Screen’ Mousze Down "Ewhaust Gas' Mouse Dm-\:ln

0] "Bearing' Mouze Down
"LT Codling P Mouse Down
"HT Cooling P Mouse Diown
"Cooling 5% Service": Mouse Down
: "Boiler Feed Water': Mouze Down
llandscape ] [+JPEG =] "M/E FO Service': Mouse Dawn
"M/E LO Service": Mouse Down
: : : E "Hiztary trend": Mouze Daown
 Slandard Repot L L =T [9] "&larm log™ Mouze Down
[10] "Change..": Mouse Dawn
[ Mouze Down
2t Mouze Down
Exit": Mouze Down
DIAGMOSIS": Double Click
Discription Cloze™, Mouge Down

Fig. 3.15 Menu block diagram

(4) 715 W<

Fig. 3.14¢ (5)olA Hoj= Z3 o], HISTORY TREND, ALARM
HISTORY, CHANGE..,, PRINT, PRINT SCREEN, EXIT & A}&A
o #os AT WMEoR FAH A v ¥ EF vpRTHA 2 CPU

B9e doksty] fote] MEL vhgrE FEE AL o WMER AAdn
e FEUE fAF7] Astel HZE AX2HE AR

@ HISTORY TREND

BE olgEa 449 FARE ¥ 5 ot B #3ot 4o

A

2 ged a9z Hdrk a2 okdels AR 24, B2 2

Ha7k A5 =7 9

@ ALARM HISTORY

A AY 2AE dR ReE Wds = 7 Ao 7 Ao 2



At AY A" drEo] 7bg 9ol vERd T} Fig. 3.16% 3% VIZ

THE ARUWY ENS 2% volojade RmolFE agolth 19

g AZe SR VIA 54 29 39 9u 39 delE 7
s}

2 WBAES P Uk He) A AR fe Fowa

W
s fa b c]

Fig. 3.16 Alarm history trend block diagram
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o Marms Limd | Pisgnesss Disergtion || Add Dlagnons |

_NedHen .
Hn 5 Men [gtd dilarey Mo e st
HiouE Man M witee 1 £ BT =1 ! -
T Han Ho BEGH
Tt &
B G Aialesg bl Mars
upetz haagg i CL I i e BEG . ¥ ! -
[E i'k.i_iwu
O/ELD =i & e
. Thiust Bea i Highigh =]
——— RIS TN T TCh LRt LA Qe =
| A= S LICH
3l
Ok Cancal

Fig. 3.17 Modification, addition and deletion of data file
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Es! Change.vi

Analog Alarm Lirt | Diagnioziz Descnphion | Add Diagnosiz |

| LL L H HH [

| Mol EG Temp[C] 525

| Mo.2 EG Temp [C] L)

| Mo.dEG Temp [C] 525

| MNo.4 EG Temp () 525

1 NoBEG Temp [1C] i)

| Mo BEG Temp [iC] 5RO

| T/C Inlet Temp [7C)

| T/C Outlet Temp [72) Slala]

| Mol Main Bear'g Temp [ a0

| Mo.2 Main Bear'g Temp 2] a0

| Mo.3 Main Bear'g Temp [ an

| Mo4 Main Bear'g Temp [C] a0

| M5 Main Bear'g Temp [C) a0

| M6 Main Bear'g Temp ["C] an

| Mo 7 Main Bear'g Temp [T g

| Thrust Bear'g Temp [C] 75

| D/E Outlet HT YWiater Temp [C] 50 a5 95

: Supercharging Air CLR Inlet CC 'whater Temp [C]

| O/E Inlet Supercharging &ir Temp [

| D/E LO Inlet Temp(iC] a0

| Thrust Bear'q LO Inlet Temp [7C] an

| Thrust Bear'g LO Outlet Temp [°C) a0 Lx]
Ok | Cancel |

Close

Fig. 3.18 Modification of analog alarm limit

Fig. 3.187 #o°] Analog alarm limit ¥}l A& ofd =21 A= 3}
Zb AlA e AR S RoFEt. ZF AlAeich LL, L, H, HH U

ZEA AR dle] glom AR EAGS fleha Ae we vdos vt
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[i»! Change.vi

Analog Alarm Limit Diagnosiz Description | Add Diagniosiz |

L
n
L0 Filter F Dirop [+]
T/C InHH TAZInHH
HT “Water T < BO°C HT "Water T < 5IO°C
-] |MoEEGHH |
012 [0S w2 DIEk w2 L|CH HZIE| MOIE g D1FH e T
AL S CEN 2SUCE 24 A At A2 OIEI Z2SLI0LE 24 =
with M wig b D, CHE 2wl M Lol M T b D, CHE 2wl M
wh| HELICE =5 | ELICH S
| =
Ed| Ed
2l =l
%, 1 ]‘ & =
— T W= |
|
. [ | |
(14 1 Cancel 1
Cloze

Fig. 3.19 Modification of diagnosis description

Fig. 3.199} %] Diagnosis description # oA+ A3 7 H o

gate] WA 9 Aws Age] #E 4T 4 meFE my
TAHR A9l WEe R AAT F Ak S U AYsE A

435te] o w2 A AWES & 4 9tt. Analog alarm limit ol A
o} mtAE W7 F OK HES ¥F=2w WAUEo] Aol ¥,

Cancel HES +29 713 vpx 9o A Adw Aejz o7k},




> Change. vi

Analog Alarrn Limit | Diagnosis Descnption Add Diagnosis |

Drigital &larm Mame Alarm Lizk
HT ‘water T < 50°C b B O HT iater T < 50°C
| Mo, BEG H
Analog Al Mame
No. BEG | -
g T R T (& High
£ Lo " High High il
[riagnoziz B Diagnoziz [ ezcription
FICR2 DIBRALICH |ZICHH 2H5t AR 22 E |
Ffeh= ZELICH
4 =
Ok i Cancel i
Cloze

Fig. 3.20 Addition diagnosis

VAl

Fig. 3.20014 =

rr

A3} 2ol Add diagnosis ®ol A= At

[e)

X

e # duh #4359 A" ARy, obd2a Jugst gue Ay

sesd AAE. 248 el aEd wd A dd AEe
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@ PRINT
Fig. 3.21& stubQl print.vis

E sdolt),

Aol AR ds B4R

A

Fig. 3.21 Print

print.vie] £ t}o]o]1
A2 S "

8 ol gEe Abg At

==

g
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e Strike Through O *
 Underline Off !
4+ Bold Unchanged ~

4 1

5 1

MO = | ulirn
20 10

|+ Top of Document v

Fig. 3.22 Print block diagram
® PRINT SCREEN
Fig. 3.23-> PRINT SCREEN= A &A1 7]7] 98] +4E &= t)o]

olaforr A4 ZHE I 4ol Holes S Iz A3

J[ [12] "Print Screen' Mouse Down -] u

M

LTab Control
[ MIDDLE =] ]

llandscape »|  [#JFEG *

® EXIT
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2 W1 5 dHolHE § 24 wolge T Algd oA HolH=

Data Acquisition

i,

Data Analysis & Alarm
|

Alarm List Renewal

Diagnosis

Diagnosis List Eenewal

||
=

Fig. 4.1 Performance flow

.
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2005-11-04 16:52:34 MAIN & THRUST BEARING 5YS.

Main Bearing Temp.

[N B
wad| Al watib L],

FUNCTIONS

HISTORY TREND

ALARM HISTORY

CHANGE..

PRINT..

PRINT SCREEN

EXIT

Fig. 4.2 Operation of system
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