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A Aol v o Foll #RBho] Aldlz REEES B}
B 43 BEY ¢ Eohvizt U1k MUEE «
v L g iR B Y BEY A
Agel MAMLR 2E AL A} 3t A%
o] B2 <dle] B LEE dold 2ol HRE
st "4 HAgdg e LAy EEY ER 5%
e thEm o ® WEAET 53 L Ee KEER
kollA ke g #lsle Bl 1950ER AdE
=4 JtEke]l Norways L#ERERSE Foo=2 dd
okl #hfEsl g 3, ol o} #EEslrl $15te AR A
= TEESA HERel BAHA ffrsdd. &

R A GEEEAS &% T8

3. el glel A Computers] FA]

3.1 el Q1o A Computer Systemi A <] @5l R
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R vhe} 22 fRARe] Bkt o= BEE W
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ARl A BB Rtk el glelAd
FIAel computerBl ¥ MEES B4 Moz
4Husn fe

2. AEMEELR BER

el 4 @ AAE el BEMbE HRE2 X K
B Lol e BRI iR 1USELINT f
olegtx A3 HEMLA o] FolA R g AL okist
2] AN BES #EE = BEE
FeEE(Auto Pilot System)& 192145 8] il #RA
s Aol=l HBHY FMEM(Governor): 18tiiTel BEEE
H Aoz HEHAY ety &l ok AKE
Ax e BEMEe] BB A 2Esld o g
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2.1 7ZEX4%(Conventional Ship)

{57 252 Kokl B&= 7 LIRS M 5 BBk
s} Aigwo ol 5 ¢ MME T3ch. z#EY
o] ZEFARl = HENLEEE, BHRKE So] Momoex
= &A= Adsieh

2.2 &hERARS BEMLE(BEME H15D)

el AEMEEEE, BHREE 55 ¢S BMESS
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F#(Bridge Remote Controlyst 4 Q=5  Fitsl<
g fm= gk 196146 Bk HAR =M
o] “HEIA"E HEJE] pridge remote control
fro =24 HA.

2.3 BEAREALE (AL E28
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BWHEEGE H304% F129 19815 124

A 5 BEEE ALl BESA He. o] H
ZEAMUM- BB FEEE ®oli back up.
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19644E 475 A4S =HiEM, EEEMATNA BES
Denmarke] A=}« el37F 2 MEIRA 23 288 &
Bt Binslel 197264 sle]=2E ol gl o} 10734
o] FihEE)e] o o B RHREENLe] BREE=E &
PEalsle] Aty AeE sz = EiFeloh

2.4 BADLG(EEL #E33

DEe 2 BEMGRG QoA BEtd WL A
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o B4 REgpyo s EEIA SR Pt
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c —-?—- c asle (trim,draft etc.) £ |- 8
Q = “ole v
% 3 3| 2
z z £s(3 Rudderangl 2 5
g o @
> > 5810 . erdngle] £
[} o . pilot system ]
=z z A Auto. pilot sy order 3 53 Angle
= e
b33
= rag)
-— ol . . v
= B Rudder angle indicator
ol
\ ' o
€8 €@
6.2 g G metie mAna
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3@l 1. The block diagram of the ship’s navigation system
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ted BRERRS] HERMKTE AFAlILESH
o o FHES otk FRE BWe 44 THE
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e ERfLsl Computer FIfS Bt MER

X 1. An example of performance criteria

Objects of | Performance Varigftions ObJ:fCtS Units Remark
Evalution | Criteria 1 year(%) | Detection
- SHP SHP PS Main engine shaft horse power
K- 5~14
N.3 N, RPM Main engine revolution
SHP PS o ,
. . F l/h Flow rate of F.O. supplied to
Efﬁgf:lency SHP 3~10 ' diesel engine and boiler
P(l) Koo =af F. m3/min Flow rate of air supplied to
ant AF,+BF, T, ! diesel engine and boiler
CTy °C Air temperature
Diesel engine N, RPM .
10~18 P, kg/cm? Mean effective pressure
Performance| g. (Ni+To)Py P, kg/cm? Scavenging air pressure
of P. T, °C \ Scavenging air temperature
Diesel
engine Turbo Pczharger 515 l;f lfqg p/ﬁ/[mz Turboh "
._N_‘ 2 -charger revolution
2
SHP
Performance SHP F, kg/h Steam consumption
of Kem—e—rn—"— 1~3 P, kg/cm? Steam pressure
Turbine Fy(ii—12) T, °C Steam temperature
" mmHg Condenser vaccum
F, kg/h
P, kg/cm?
Performance Fa(ii—is) T, °C
of Kol | 2~10 F, I/h
Boilor AF,+BF.T; F. m?/min Flow rate of air supplied to boiler
T, °C Temperature of air supplied to boiler
Ts ! °C Feed water temperature

i, : Enthalpy of steam, i, : Enthalpy of condenser water, i : Enthalpy of feed water, K A B.: Constant

£ BARS BES = vl RET WEERY R’RE, 3
£-2 ErshA BB % A=& FEEme
5ol EExch dF En BERENA R B
£ BT + & BRE $2 Sensor?| BE, B,
{EE) 5o spectrumfHT 0 MABHIE So] FWES
B, WEBR 5d A8¥ Aoz AA4HE v
o] ol A Wi do= v HEIY =% HE
EP R BER + %2 Sensor® FEo {HERE
computerd] {ERsl7] AT Aol &Y REEL EXT
4486 )23 gl-eu} sharings] o i fHBMERFTRT
X Sko] HETEleloF ¥ Mol v

. HESE

o] ZEfell 42 computers FIHT BEHLY RELS
oA HEERIE o] B olgal o

(D HpBAFEY FE 2 Bl

(@) FRER2 BT

3) H&E egHHE

MW ETHN AL BE 2 WA BRI
g vlols & MES AR @R fERsle W

Bi7), bending, moment, MHEHE, FILW, Eifr

& HHistd FoRdtch. HEMLES] FEe] A
A $EF HRE 73 e 2L s A
o]} tanker?] A$dle WHEE FEsY &
tanker?] frE BRIV S8 ulTo] computers)]
EEdozy M FEZIZIc 2 #ae RBgme]
fiEv ol e, HERES s S HEEEFRIAA com-
puterd] o|sf 4 £l W u, A=F HE HEN B
A HERC] e Heldh old HES S A
2 BIEEY BIFRFHE HBF BB So a4
g A4 RREY WFelvh  old dad4: E
fEe] du8, = 5o HERH FE#EEMS change
over switchd BB T & 3R, SRR HwE
+ M®mslA Bkl computer programZ computer
o Wgkste & ERvitl R XRBES =T
9] Fkol FlAH . gt} o]l8l¥t computer control
system-& #fFo] Bgksle] WMPELE7T HiRkell 5=
Ha HES Fiel HEacl. J3 —BM#d4d ®a

+ I B4 ZREe 497 gomz HRY
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ainie} A FEEE Eol =4 ol ¥ com-
puter control systemel| ®3dle] HfEolv} HWEKER S
o W —BTE H-EEEL BEYT Ao BEsa 3l
ok BHfEE FBEEST HERSY B deox &
g rlx glov REHY Fi—1y AL o}
7 2olA ga vk o H T A& zhetde] Man-
Machine Communicationg $]3} display#2 g4 59
faitol B WHRE 173l computers] &3 H{EiR
=, AMst computerd] ¥k “EEE T ko
HE=E 2 Yot

et HMSE

HAFE A4 computere] FIFleozM: 7EH
FHE, BEHR, BRZH 5o devt o REe
A3 KRR BEGEA 29, BEREE =
9, WEAERBREAN LY FX Rz o o7
o A Ae Egch

3.2 Computer Systemi#ff2| #iE

fkfsl el A BER systeme] MIE, A Y BR
- BAEBL] KEEE RE, BEd e ke
Aoz old gt ofxl o] e AL MR n
B computer system-2- -kFlE" o FHFel vt
4 1% X# processHHABS] computerE #E#isld
2] system$E Higlsle BPHEITAC.LCS,; Ceu-
tralized Computer System)s} £& systemwu}r} X H2
mini-computer§ Flfisld WMurfyez HEHE Fae
SEEIEFARL.C.S.; Localized Computer System)e]
FrkA AR o] FrkA HRY BEFRe k. C
C.S./5R-& L.CS.HRe H#ksle] hardwares} %K
2 ¥ <4 ¢l3 computer® PEPOE EHEE = 9
20, BEARY R2EA #=} BERECE kEste
interrupt, REZEIHIEE] WL 71X &= software
Jb EestA = 3 computerd]] #HBEo] WAL W= o]
2 FETA g+ & systeme] BEL 2+ 59 #
Bio] v}, L.C.S.HR-& £ computerd] idle time =
3= free timeo] 444 computere] BEEESo] hulx] T
hardwares} MRS Biso] HREwelch. B EME
B T 4+ & 196044 #4e] computers}
A& o2 ffvifc] MAE wl= 12 $E computer
Ex H#A computerd] &g C.CS.HRe] F= #
Asgdel. oy ol ABMLEBSNA B
o Ble AL, slolH @B 3 ARclsEst B
AgEe =t REEeE, ERESHd o4 A &
#ol T2 A el @ESIZ %ol hardware,
softwareM ol Wi & MY Rk W Eoz
A Aol Wob software] Wfkd WOY EBE

BERELE #3058 F125 19814 128

BE3l9 2 53] operating cystemo] S HKAT
&0l HER. =g C.C.S.H7R-L computer Hhikel]
¥He back up systemd] Wit HE EBE LER
A Ml ol el Al o) Eol Fol WkEe 1 RERRME
¥= HES Fol Hgdvh. o8 ¥ RMERl EHES|:
= KBl 1970 JA 4 BEE, BHEIEY
mini-computerzt BREEE 7] BA{ESIA, M el A
X computer control systeme] #RERMe] C.C.S.H
A4 LCS.HRo =z #E=l 717 #iEstdch &
% HHs 1% =+ HEEe HA mini-computer
£ & WY fERBHA S Fd RESd Biz
o= FE 9 HIHEHE T4 Hdct. &M FE
FA&el HAER Fl=z Wil e B 28 x & HMA
EEBH7 dod Jde BEE o8 T F8ILE BE
A7l 3 ERe] slget. = F mini-computer?d] &
e SEER BT 2 #E: SRSz HFE
S BHEER=42 computerfEf systeme] HF
gtl. engine logger, WRIRBMEMEE, MHEHAK
RETHE 2 MEENEE, BE omegafiiRiEE, A
THEMEEBO.N.S.S,; Navy Navigation Satellite
System), #% %5 radar, EBRICEES) 2 RE
B3l Bloj el 167048 Rl Eolobd dejulr] 8
fE%t micro-computers] #E} ICRRERS FiKE
T 4 systemf#ibel #AEE Insted  computer
system] ERSH= MMAKES o RKE7Hx i%iﬁﬁl-i
2.5low] o]8] %t systeme K WBLH HTP
EreEsl EESBES 225 BB . =
T & HEHS A== computerd] #H—ikd W
37 Asle WiERBRERY XBFAS R &5
B et e EAYE Rdxa g dez &
= 1% R computerd EEdld ol gk mini-
computer ®=X micro-computerd] 3 & HEpge]
computer control system& ##&E®W3t back upsi
F AR EE tolal systeme 2 sle]  ERFRAIHIS
o 24 HEE BiAs 2 AE{L ME S, CCS.
F#AF LS. HRE BASte system=E #5t=o &
AL BES

fnfadl gl A computer control systeme] & R
A4 o2 2 BEE{LY] RERer @E=E BHE R
pve 2 EfiEl 2 & HAL turbine tanker B3
Hi(Totori Maru)s] #RF=E computer control system
] hardwareE Bl k. o] C.C.S. HXS BiBstn
gon ¥ 2% o7 fERAE computer MELCOM-
350-5S¢] hardware&4] & Jepul e},

. 3.3 EEMLES MEN
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fhel BB} Computer FlAs Blfist RIEDS

e ] [EEe]

Orum Not PTP No.2 PTP
Contoller Contoller Contoller
O cPU
©— riu* MELCOM-350-55 HSAU
Core memory : 16K Word FCT

-# Process interrupt unit <
l__—___, L____.l System
typewriter

FCT DI DIO AlQ All FCT
Contoller Controller Controller Controller

= = ] =]

{Logging and keyin) |{Announce and { Announce ) { Logging )
logging)
Omega - §
receiver | T
Gyro EM log AlI:Ullage of each tank efc. AJl: Temperature, pressure etc.

doppler sonar

A/Q. Control signal for cargo pump etc. P/0: Control signal for governor motor etc,

D/1: States of valves (open or close) etc. D/1:States of relays etc.

Anti -corrision
radar MARAC-T ®

__Wheel houge

DI0:Contrel signal for valves [open orcloseletc DI0: Conticl signal for valves fapen or closzlet

Cargo plant
Cargo conirol room & pump room

“Turbine plant
Engine control room & engine room

J2l 2. Hardware diagram of the computer control system of “Tottori Maru”

T 2. Particulars of MELCOM 350-5S computer hardware

Item Remarks | Quantity
Central Process Unit(CPU) 1 set
Computer Core Memory 4 Kword x4 sets
High Speed Arithmetic Unit(HSAU) 1 set

Aux. Memory(Drum) J 32 Kword X 3 sets
Fixed Carriage Typewriter(FCT) 5 sets

Peripheral Device Paper_Tape Reader(PTR) 1 set

Paper /Tape Puncher(PTP)

1 set

Analog Input(A/I)

l 256 Points

Analog Output(A/O) 3 Points
Process Inputs Digital Input(D/1) 242 II;OIHtS
Digital Output(D/0O) 76 Points
and Outputs Pulse Input(P/I) 16 Points
Pulse Output(P/0O) 8 Points
Process Interrupt Input 36 Points
‘, Navigation Typewriter Desk 1 set
Enging Typewriter Desk 1 set
.Console | Engine Operator Console 1 set
Cargo Handling Console 1 set
Computer Control Console 1 set
etc. i Non-Blackout Power System 1 set
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