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ABSTRACT

The SOLAS ship should carry at least 83 different types of equipment based on the SFI group codes and each of
which consists of several to dozens of components. During ship operation, it is necessary to ensure the normal
operation of such equipment, and remote maintenance is highly demanded for immediate repair in the event of a
equipment fault. This study proposes to find suitable classification system and to derive database structure for remote
maintenance of navigation and communication equipment. As a result of this study, the classification system of
equipment should be layered into equipment type, model, and component, and main table in the database consists of
FMEA, service history, case data through Q&A, Preventive Maintenance. A database was constructed for 140
navigation and communication equipment models and 750 components. In order to evaluate the practical effects,
service engineer evaluated the usefulness using the cloud app.

FIUE : wals A, U fA R, ol Eulo] s, BHA, A mEol A

Key word : Navigation and Communication Equipment, Remote Maintenance, Database, Classification, FMEA

Received 05 September 2017, Revised 11 September 2017, Accepted 24 October 2017
* Corresponding Author Ik-Soon Cho(E-mail:ischo@kmou.ac.kr, Tel:+82-51-410-5072)
Department of Ship Operation, Korea Maritime & Ocean University, Busan, 49112, Korea

https://doi.org/10.6109/jkiice.2017.21.11.2052 print ISSN: 2234-4772 online ISSN: 2288-4165

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/ by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



I.M E

Aol oA & @ SOLAS: International Convention
for the Safety of Life at Sea, 1974)2] #]-8-2- ¥h= xjd}
2, =29 Autdas] Agul ZRA|A L SFI
(Skipsteknisk Forskningsinstitutt) Z &= 7|50 2 %o
T 83%0] AH|E eAls|of dta1, ZHzhe] A= thA]
= oAl =4 7He] HEUER F/d Hek

o5 FAEAAHE AukbA LTS
#550] 0 2 MAFE|ofof 5IaL, 1A
Al o3t A& AFE A AR A o2 vy
3 £AS of/|3 25 gtk o8 Haslels] Slsto]

S/ LA 23R o] gt 2] 4]

=

1o

she] A4
PALA B

T

e

20| o] @ E B o e 3
Ao A o] & EXEAI2] LTE-Maritimeo] &A1 5}
S HARZ 3k, Ay ofjZeAlolAe] skl Al &
S EAlguo] AAGAESE 3ty BEFAAL)
22 9] glo|gyo| A 25 =&} 33T
B =5 AL of2 3t Eok 23 A& v ol &
o2 Muf geflsAlAul o] gty APATLE avH3)
Ao M QEFA ES A Adof Qs

1, 3% o
£ 7%, A% GUEFAA, delelulols 44 1
2 Ausigick. 49 w9 Briol AL Fehes Sl
o] & 3 dlolel o]~ gl YTt AZt Bt
£ b glon], Syol At AE D GAYl e &
F 34 et
.2 &

2.1, Mt AR g

Ao} EE 2 o] BHE] AX Hi ] R
AZ= le2go] Adufatao A 1972 33t SFI
Group =7} A AlAONA 718 Ee] AR AL
SFI Group T =+ 7|2 O5F, S7H1E, ol 1&9 37+
o) SA2 TA L, 0% ZIRIEE Aok vk Al
A, B8 ), A28 ], Adda 52418 2l
718 =8 du), 7138 AlE, AR 38 el 5 87
S ECERTE R

Pl e Al E = A8 AH] ¢l Group 49] &35}

a1, Group 4= ThA] 258 Au|, gsf A, Sl A,

°
>
T
o
rr
i3
®
.
S

3

% .
MO
oot |

41104 419¢] == =, Fojoh, GPSE

o ANSHALE], Aol FupL, AR A
FEA7), SEA, 718 s, SFESAL 719,
T, E2 AA, F I AL So] 23
SFI Group FE 4219]| 4 4279 3 =+= FAIAH]
VHF, UHF 7454180, -7 S, At
2 YRS, e 24 FE, SeH A
o] s£3Hrt

I
jn s}
02 X2
ol it fr Koo do

o
N

Table. 1 SFI Group Code for Navigation and Commu-
nication Equipment

Primary .
E— Secondary Group Tertiary Group
Rudder W/ Welded Parts
Maneuvering (o1
machinery & Rudder Carriers, Rudder
Equipment (40) Stocks.. (402)
RADAR Plants (411)
L GPS, DECCA, LORAN,
Navigation & OMEGA, RDF (412)
Searching -
) Equipment (41) GYRO Plants, AutoPilots,
Ship Compasses (413)
Equipment
“
GMDSS (421)
Lifeboat Radio, EPIRBS
o (422)
Corr.lmumcatlon Data Transmission Plants
Equipment (42) (423)

VHF/UHF (424)

Anchoring, Mooring
& Towing (43)
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Fig. 1 A Hierarchical Structure for Trouble Diagnosis
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Fig. 2 A Context Diagram and Business Flow of Remote
Maintenance System

A A

g

:?j_%
o
g
2
1T

of| 4] eNavigation AFe] dgto =

T
B} Gl SiF 2 NETHEAY(RIE Foto] At
Y 4 R A A 9 1
L AR FeheE Qlmete] 4lo] B, olF B4
sto] UAfA RSt oA Gulo] Ter RS AT
LA BEE ok 239 gl FANE A
2§, B 222 Eatel folud e maetb,

AARRETE 2|5t Cl|0|E{H[0] A A

ol WS T AHGAIA AT AHgAL2}o] QlE]
o] sk WAL BlAEC] AgkEo] glovt gl
olu]x, &4, G40l F7bElojof Bttt
AAGABSE 93t 712 JREFE bt 2ok
e1e] S Aol FAT AR 22 <)

Table. 2 Equipment Types by Groups

Group

Type

Radio Equipment

MF/HF RADIO
NAVTEX

SART

EPIRB
(TWO-WAY) VHF
UHF (UP/ UB/ UR)
WEATHER FAX

Multi Function Display

BRIDGE INTERFACE
RADAR

ECDIS

CONNING DISPLAY

Bottom Sensor

ECHO SOUNDER
Doppler Sonar / Doppler Log

Inmarsat

INMARSAT-C/FB
LRIT / SSAS / VSAT

Voyage Equipment

VDR

AIS

DGPS

BNWAS

AUTO PILOT
GYRO COMPASS
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Table. 3 Description of Entities

. Representative .
Entity Attribute Description
Mfg Mfg ID, Nationality Manufacturer
Model ID, Produced
P t ’ Equi Model
roduc Year, Discontinued quipment Mode
Component Component ID, Parts that make up
P Part Number Equipment
. Relational Entity of
ProductCompo | Standard/Option, clational tniity 0
nent Quantit Product and
Y Component
FMEA Symptoms, Cause, Trouble shootlr}g,
Counter Measure FAQ, Check List
QnA Question, Follow up | Questions from Fields
. Service History, History of
Service . .
Agent Maintenance Service
Status Message Remote Maintenance
RMS S5age, System by each
Date Time
Manufacturer
Period, Action, Planned Maintenance
PMS . .
Life Time System
Documents Title, Files Manual, Catalog, etc.
Date, Title, The Latest News of
News L. .
Description Equipment
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Fig. 6 SharePoint-based cloud app for validation
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