HifgRE
Mt Cargo HE2| ZAHS&H| B AT
LERE* . 2T FF oG A FLH

o} (150g/ps.hr~115g/ps.hr) ©f o449 s} ol &

I. M = e $gulg FaE degx F60% A= Fart
ol 45 el AFEY AR o7 A FH 2 et

2z weby AR EEE £ sAde A LAY F
4 99 gt Fdel Hx vk AR A FedAE o
stz vl 1960 W zol At AFSe] W Ade] A
o A5 Aze A *133-4 7H ‘% 4 propeller & 7} Ao EzAAq, JFEFAAN, MOA, =245
Ao AT 10d Bk oln) 20% A& Za® vk 2 A AWHE AH ool oj2x A (Table 1 #2).

Table 1 The h1story of shlp automation

H |
r_{

il = 2 5 3} Bl +
A&z A ) 1960 o1 | ARAT A AR FaAA AR 2H
Zolg A AW | 1961~1970d | AelEe AEFFA, Far1719 AFZ%, Monitoring, Data logging
MOA = 197144 ol ¥ AR A Ar, Ay AFA], ZAAE

245 A9 (1) | 1972~1980 | Computersha}, A4, &4, AFzd, 71JA%A, 7134 data
logging, stgA o], BA 4 AAA

A4 % (1) |1981~8 A | Microprocessors] £, AdA /A%, AAA, Fajrzzu s 2453
Bridge/ECR/F4 4 /CCRY AA 3, 54 2 §4A4Y systems] 3},
A 59 #= system AT I

il

g o]zl g A el AvAFTHI AR ZAA o, FAZAA ], HE AL FAAA, AW
¥ 1970‘:‘1‘1127{: ZA s vl astd AHAFHE "—F40% 24 9 HASAFA F HA Fopel AH o] FeiA
Axd $79 Fx % o] 539 o} (Table 2 F=

. eya 4 °"‘%"

Table 2 The trend of allowed manning levels — < fvae -

(IHIz=4 #8) sfost Lomputer%% 3% E
(G0 SEFEEGD) l
A E3 ‘Container/ﬂ Tanker4l [D}%Fi FEA RERCKE] wp};ﬂ [ 1985 ]
- sy —_ Aii![z;ﬂ NG5 @

T 2 Il’%%% 17‘“&%{25‘&%'2' 1211,% 2- 123}% et fl L‘l:‘ :‘wi

Azdw | 1973 1980 19731 1081 1971 1980 s wersl] ¥ | [ | S

s¥94 | 26 18 4 24 23 15 L et Sllbi

Mo 3 :i:} :LTI
I. MEIXIS 3L YHE BTy ("Te,t e ﬂ * o
- HEAS S = { SEREREE H 4o J’ ----- E‘%u*l:z:
a2 aiseD)
o5y AT AW 43 F2 JF AFY Fig. 1 A computerized system of ship’s

EAerns dgzdds 10873 2AGTEE A Hxd 49
A4alA 10873 59 2090 ARSI 119879 79 14
* 438, dezdEdTFE
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Table 3 Auto pilot sub-system

Sub-system [ ’:[L 4 & 2H) % E
A9H AA | NNSS, Gyrocompass, 27 log, OMEGA, | %49 9138 % 54 Azislel A
Navigation satellite, DECCA, LORAN-C | 4% 24
etc
FAAE | FEAH Fa A4 2 4, dFYTAS, AR | A=, 9=, J&E, 2847
744, ¥4 mode
gz g2 A Aol AL85 WA table ﬁ;}i ol o] wulstrl A% AR, A%
9] edit 7}%
el A & G2 Aabel &8 HAA table 7+ “11:]’377]'7‘]-4 g2, Ad, 2847 ¥
=22 oA A
&3 data TA| G F9 #£ data 219, CRTO%] dlsplay
F28A 2 ASzg | 2dUATEA (GMD), dA9A, 24 | F2 ol Ar, HAA 32 Ay, #HA
9 A4 9 gz, ¥ o=, g | A SkipAdE, A o4 AR, AAY o
M A A 77]'7‘]-4 A, 49 A4 AR R

Cargo Contra
&

- Extension
CRT Keyboard peinter | |a)aem panel
I } Operating

DRATN 1 &

Auto Pilot
System

Host Computer (Main Processing) j[ | Panel

i
o —-{ Monitorirg & Alarm System J

Data ¢ Y/ V&
Tg e

Rl
:
—-{ Remote Control System

ey

safety Syatem

Stand-by Motor &
J ¥/V Control

_—-r Stand-by Control System

__{ Speed Control System

RPM Detecting &
| egoracing

] arpover control svsten SN AY Ay e

t
i

b
R 3 5 . oy
— »—-{ Aux Machinery Contral :yllm] Boiler % L5 ™
1 -t r_1

=

Mizra Proceasing Unit ] FEERES

Fig. 2 A block diagram of automatic control system
in ship’s propulsion

BRIDGE

OPERATOR 'S
KEYBOARD

s;:o ConRo) Q 1o OPERATORS
Pkwrzn‘r—-l SICHAL PROCESSING UH[TL T kEYBOARD

i L
N

{ PUMP STOP

4 )

l VALVE OPEN ‘ I UNLOADING
M z
PUMP o 7| g g ‘
we T | srreeinG
T L
VALVE CLOSE | TIPE ﬂ% o Lhop
| el = +f

[ PUMP STOP

AIR M

i

—

T e Fig. 4 A schematic diagram of cargo unloading
_J_L J—ﬁ:——_]_ -1’ procedure
lwcu. arEA s i a2 9ok (Fig. 1 #:2).
o 1 213 ZAN ol
=7 T! A9 AEFE 1960 Tk ¥ AA=AF
e ""L_S AN A FAA Aot A FA3E o 53, 19 2
LS Jr 3 A58 947 check® AA2 T Non-walch-

Fig. 3 A hardware construction of cargo and ballast
control system
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W7k 28 A, 334 BE Aol Axygol 5% A
Adts A 59 TAA AT FHTdE A EAE
9 data based F4HAZ B4 Aol Azulo] 7
rg ok o] AlzHle Fig. 13} zeo] 7%5¥W=E unitd)
FoezH H/We S/WE A4 Exe oak Ay s
TEF T A4S AN gdon Ao o e n
E HAA ], AN qedt g AAARE o F
ol #.
2. &tsl ZtAl Mo

Aur g e Ay -&}Oﬂi #Z IMO, USCGEol A
+ oil tanker® #E Al 1712 Ae34g 33
&g o™, microprocessor % AAgu e AR %9
o2 A £¢ A¥le As4 9 AAAe] A F4
= 9l o

Fall A Aol Alzul o Fa T4 g OMEGA,
LORAN, Satellite navigator 5& o]-23 A%z A
4, g4 d, FE/FA S

3. 5t #HA MA

Cargo Al %9 A%3 &

240

2] sub-systemo] ¢J

9 A7te Aok, loading/

A

!
A

Ao

® 2 9,

slol #qehu, FA 2z

© 2 monitorings 7] &

s Sy g
& (Fig. 3 %2).
EIE

o] 4

3t gHaAl Aol Azglel A Al EFtedof & FQ o
Je& dade 25, B84 Jba ghE, 99, H29
ote], fIF Eojck o & &% A ZEE thermistor

=¥ thermocouple £¢],
pressure transducer type, microwave type

AbgE 3 gtk

4 9)

(2) Control unit

A Az ¥

displacement, draft,

shear force

=9 e E A

=
(<)

=9
=3

EE)

Al gbata,

24| = bubble type,

o) ol

dlolglel]l 97 quantity,
trim, stability, bending moment,
R LELD

Faashe $2ole

93 %

li. Loading computer2| 7§ o

Alube] gghel H gt 7] A
1ab el ol o 3t trim & stability, draft,

o] 3

Gkl Jue
GM, #7

unloading | Al¥he] kA4 =el, FaF FE 24 = 9 ozbs NU4AY AA A abel o gato] Al & cargo
TE FAHer AU A FAHC sioh. 1970dd &e AES A%F3 system AHe] 27 @A 2 Loading
359 loading/unloading4] stability # A& 4% Computer% 743k ul glch
loading computerz} PCE o] &-3}e] 7wk o]d], on 1. 24 i+l
line loading computer, automatic loading/unloading olulA o 2 g 75 3= Loading computer? »]3% 7
Azzele] Ae 2 Aol girt. HIT Heol ¥ e %2, #E3 (cargo hold) ¥ M Fxg ﬁ‘% T4
st Azele da v 59, 224 st gy, & gl 2E tankd] AA A E 49 dataz st At
= B& AF/AAGG HwE discharge programg o w4, E4 o9 EBEI, 494, TAEEDE
Table 4 The comparison of conventional loadmg computer with LOCAS ’ 86
MAKER Hitachi f Mitsubish | THI " STC Marine. | DAEWOO
= MODEL i
L Loadmeter 400 MLC-600 ’ SEAMETE-G CARG%\IIASTFR‘ LOCAS " 86
DL e B . N
CPU 16 bit 8 bit 8 bit 3 bit(8085) L 16 bit(8088)
16 bit(8088) |
Memory ROM Cassete 1 Floppy dlskette 128K DRAM | RAM 640KB
| 2% FD FDD 360KBx 2
Display | oCRT ] 5.5”CRT \ 12”CRT 12”/CRT \ 12”7CRT
Keyboard ‘ Fune J Func [ Func Standard [ Standard
Thermal ‘ Electro ‘ Electro 80/132 Col. 80/132 Col.
Printer printer discharge discharge 160 CPS 100 CPS
40Ch/Line ‘ 40Ch/Line | 40Ch/L1ne dot matrix dot matrix
R k Battery ' Battery | Assembler Complled w Compiled
emar back-up back up | BASIC | BASIC




2 FFP

1E)S A4 288t zlolch. 299

271 A8y 5o 2% propeller immersion, 7§ rule

& regulatione] 9§ E44 Ax, uEd 24AlE,

AgA7e 4% trim A3,

ainer loading planSe] &35 = glew, AFd =

ghA = ol B gl A etA A Buk ot A4 EAL

part inventory control, management = ot s %

2 As}sto] total systemo 2 o] §3mAIE AFE
Hel5 giet,

A 2ol =, 349 G, za st aT7HE
Fol A thEe 28 At o8 FFolAde ARz
Al ko] B HAd Az glow, 53 daay g
+3 AAAL neg HA A3 ALe] HodA
of Wel, Al s g Agde 5gs, 4HEE
8 A5 Fush A2 g

Fzz oy 2 FuldA Awstd A#dr Qe
Loading computerst ZAtel A 7 dt model ‘LOCAS
'86" ¢ u] w3l Table 49} zrh.

2. Softwareg &9

‘LOCAS 9] software= 77 =2 7)ol wek F 7A
o modulez. T4=th o] 774 moduled IBM PC
BASIC compiler (version 1.0)& Ah83te
39 o8 MS LINKER (version 2.0)& AH-&3te] run
time modulez #- = gl

o] utell A Alel & 23 data fileg WES AT
9 Az =#s= programe Z Prime 4o MU
Datagen. F77 programz PC& DAM file 74 & 4%
MF. BAS programo] ¢l th. 2& data® v efopstis
program®| rum time® datad] &% Azl =LA 3
SEER o gl sle] data file2
direct access typeo @ F43g e MSDOS comma-
ndd¢) RAMDISKE ~r43t9 cf. RAMDISK=t PCel
Z 7o) Al RAMY o2& @33te] RAMe2H

WA 42 vde) ez wE A FARY

heeling angle, cont-

spare

DYSIA

ol

40, it

compile

7|

==

nE o

Az #2587
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B g&yste A xnrk A4 AL Aoz datad] 4
2%0] s%slc. RAMDISKE A}43# s RAMS &
go] Aopgtm 2 I systemo] 4= RAME 640KB7H+]
33+
2-1. Program®] T4

‘LOCAS':= 24 datak% =% 4& programz} # 3}
A AL programo & Vg 4 gt data AF =EE

SIKQB | ~—-—=n--- Y| ORTAGEN.FT7
0/ T
GENERATED DATA FILES
(2 MAIN FRAME
----------------- 0 _PER;U;AE ﬁn]rgn- T
P/C INTERCOM
J

TRANSNITTED DATA FILES

Fig. 5 The procedure of data generation

FRT [(==)| HRIN |C

SAVE [¢==){ LOAD
STR
Intact stability
STRB .........................
Grain stability
DAM

Dasace stabitity

Fig. 6 Program structure

Table 5 The construction of data files

File Contents
R-pnnn. F#0 Ii % Data for the system control
R-mnnn. F#1 ' #Light ship data and hydrostatic data, :* Data for intact stability
R-nnnn. F#2 | % Tankage data

I
R-nnnn. F#3 | #Data for longitudinal strength, % Data for grain stability

R-nnnn. F#4 1 * Data for damage stability
l S

nnnn=project number (Id number)
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Table 6 The function of each module

Function

% Enter the loading condition, % Change the sea water density, * Calculate the basic item,

# Calculate the GZ-curve, * Calculate the flooding angle, % Check the stability according to the
rules & regulations, % Calculate the grain stability according to SOLAS ’74
# Calculate the damage stability for various damaged case according to MARPOL or IMO

Module 1
MAIN *Dlsplay the results of calculatzon, *Call the PRT module
LOAD
% Call the save module
STR # Calculate the longitudinal strength(SF/BM)
STAB
DAM
PRT * Print the results
SAVE % Save/read/delete the loading condition

program-& SIKOB2] data base2 ¥ A3} A 4o 4
2% 2% data & gl SAM filed AT F
BASICS DAM fileZ 53 sl SAM filed g2
o] SAM fileEg PC INTERCOMME At& 3l

Prime computere] A PC2 %A A} (Fig. 5 F&).

k4] o] filesg DAM file® Al 74 3= 7o) MF.
BAS programe] th(Table 5 Zx).
2 &A A% program& 7z o Z]Fel #Eh trim

& stability, T34 %=,
stability A4t 2 loading conditiond] save, A4 Z 3
9 print /153 ol & #zte £YR A %E FAN
9] 8k main module® T4 = th(Table 634 =).

¢ oo e A8 @ 4 glen BASIC
statementql “CHAIN”¢] 2ldte dAHG. olF %
moduled) s} A+ Fig 63 vl data =&§
program$ A 93 2 E programg& GWBASIC langu-
ageZ A4 3 ©h. GWBASICE BASICE $13 ANSI

intact & grain stability, damage

o] & 7

standard® 97

dAE E 5

sla gles, tt& BASIC
g A g

23¢ E
T e 558 5
2-2. Data file?] u] &
1) Hydrostatic tables
We Wee draf,
Ao gl
a) Displacement
b) DisplacementxL.C.G.
¢) Displacement x KM

2) Tankage data

trimell o ste} SRA ez &

a) Tank name
b) Tank bottome]| A top7tx] 14 kAo =&
A R zpe CGeg, veg, teg).
¢) Tank A F39 #3
3) £74% A AL data
a) Section ordinates & frame number
b) Bonjean data

Table 7 The comparison of loading manual with the result of LOCAS *86 (ore full load DEP.)

ST b Itemi Shear Force(Ton) Bending Moment (Ton- m)
o oA B | ¢ |pew| A | B | © { D(%)
49 ’ ~1963 —1959 —4 0. 21 — 34320 —33625 l‘ —695 2.0
79 1 12338 32 0.5 105343 106880 157 L5
109 ! —7239 —73086! 67 —0. 9.‘ 166529 166664‘ —135 —0.1
139 ‘ 10759 10658 101 0. 9‘ 228019 225962\l 2057 0.9
169 \ *9190 —9311 121 —1. 31 238869 233571‘ 5298 2.2
199 8797 8880 —83] —0. 9‘ 246796 244301 2495 1.0
229 ‘ —11129 —11071 —b8 0.5 210570 209521} 1049 0.5
259 i 7181\ 7202 —21 -—0. 3l 175805 176957i —1152 —0.7
289 — 12830J —12838 8 -0. li 103738 104685j —947 —0.9

* 2 1 A=T oading manual (SIKOB), B=Loading computer, C=A—B, D=C/A %100



4) Intact stability A 41§ data
a) Hydrostatatic datas} 22 Jef = T4 2 heeling
angle’d KN% LCG data.
b) 7} 7 or referance point.
5) Grain stability #} 4§ data
a) 7 cargo holds} level'd grain heeling moment.
b) &t VCGol W& 3§ A moment.
6) £4A 94 ALE 9T data
a) Damage case
b) Angle¥ tankage data
¢) 4% & margin line data
2-3. A4 Astel display
DAL A FF a4
2E loadingo] #tEH® Ao loading “ej ol
H g AA AsE Fgete] display =5 o
W ge g 2
a) Judgement of longitudinal strength.
b) Judgement of intact stability.
¢) Judgement of grain stability.
d) Judgement of damage stability.
#49 AL OK F& NAE 2455 NA
= not applied& 9 v] &t
2) A4 Aol 44 e 9 print
A4 Aste 3AEE &9 #Hsdd function key
B Ag3d % 4 A
ghop A4k A A7t BE2FA RE A$ele funct-
ion key %9 #1tal Re-calculate keyE A}g3< gt
Zo3e A A E FA T AAA HA AL E T
At
=5, 4593 A3 4ug 2E A4 Ade A4
sted ¥ A print® F e
2-4. Ak A% loading computers) loading manual
9 "z
Azz 2 systeme ALEshe] AT 180K#4 &
urAd e A4k A 39 loading manualg ¥] &3t=]l Table
73} 7

V.3 E
ol ol A sl Ash ol AAY AAFH AR
Age Auel AR E AREA 5ol0d, 4D F

A 12~16% S ol =il
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oA gel T4 mE FaFdel 4T AR
o A o

wela] SElE A% FFoz oleld Fald HAH
viobztop ¥ Aol Hh

gl A Fwlo] 7lwd Loading computers ©] 2
B xdo e Aoty 4aHe, $HE FAS
AR Qo AA HAZ AR Az A

AAE A% sehe A 2A A Fole

o okl & AL B4R AFEH T4, ArAd
Wi, Algd 59 A 3E 28 499 4
A dae] #Fatete Aol

ES

2 n 2 #
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Appendix 2

The screens of loading table & main result

Screen “Main Result: Head Screen”



