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Abstract

This paper describes development of a knowledge-based system for main engine selection
of ships using general purpose expert system delvelopment tool, Nexpert Object. Developed
system consist of ship performance estimation module such as resistance and propulsion,
data base for main engine, knowledge base for main engine selection in Nexpert Object and
graphic user interface.
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Fig. 1 System configuration
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diff _cost is UNKNOWN
Then diff _cost _r
is confirmed.
and diff _cost is set to “medium”

¥

RULE : Rule r72 { #51)
If

status “consultingl”
And user is “unknowns”
And oil _price js "unknowns™
And diff _cost is “small”

Then result _r
is confirmed
And result is set to “success”
And alternative2 model is assigned to s _engine. model
And alternative2.inicost is assigned to s _engine.inicost
And alternative2.totcost is assigned to s _engine.totcost
And alternative2.erlengt is assigned to s _engine.erlength
Ang Execute “show _result"{ @ WAIT-TRUE:)
And Show “ref _alt1” @KEEP=FALSE: @ WAIT=TRUE:@RECT=20,30,

,100:
RULE : Rule r3 {$#100) s

Shiptype is “TANK"
Then stype _r
1s confirmed.
And Execute “stype_c"(@WAIT=TRUE:)
Fig. 2 Example of knowledge representation for

main engine selection
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{F> er length=26.72
. {F iniciost —4494840.0
t: tivel g
Aalternative é (S> model- 7ST0MCE
<F) totcost =3011539.0
{F) er length=27.99
{F> iniciost —4917260.0)
A aternative? (S model 6570HC
(F) totcost=2949843.0

A shiptype 1 (8> Value=BULK

A result: -{1{S> Value=success

{F) er length=26.7.
- <> inciost —4494840.0
A sengine (S) model-7STOMCE
{F> totcost=3011539.0

Fig. 4 Representation of object for knowledge
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PROC ~EXECUTE, initialc—c, “initial—c")7}
main §rol] Mdx ole} o},

int initialc_c( )
{

inti,j:
char vib[11]:
/% object names defined in knowledge base % /
static char ¥atomname [ ] =
{“shiptype”, “no3", “no4”, “no _blades”,
“no _cylinders”, “vibration”, “no5”,
“no6”, “user”, “oil _price”}:

extern initiale _{ ):
/¥

from nexpert to ¢ or fortran
*/

AEGEA BRI M30% 43 19934 11A

ln

NXP _Get Atomld(atomname [5], & atom(5],
NXP_ATYPE _SLOT):
NXP _Get AtomlInfo(atom (5], NXP - AINFO_VALUE, 0,
(AtomID)NULL, NXP _DESC _STR, (char*)vib, 11):

for(i==0: i<10: i++)
initialc _input _ .vibration[i] = vib[i]:

/% fortran subroutins calling % /
initialc - ()

/¥
no5 data setting

*/

NXP _Get Atomld(atomname[6], & atom([6],
NXP..ATYPE_SLOT):
NXP _ volunteer (atom(6], NXP _DESC _INT,
& initialc . output _.inob _ini,
NXP _VSTRAT__SET|NXP _VSTRAT_CURFWRD):

for{i=0: 1<100: i++)}

1
for()=0:;<8; j++) 1
ini _enmodelc(i] [j)
= initialc _output ...enmodel [i] [j1:

v
3

ini _enmodelc(i] [8] = \0™:
.

/% inicost : related rule75, rule76 % /
NXP _GetAtomId(altname[12], & alt[12].
NXP _ATYPE_SLOT):
NXP _ Volunteer (alt[12], NXP _PESC_SIR,
ini _enmodele[0],
NXP _VSTRAT _SET|NXP _VSTRAT..CURFWRD):
return TRUE:

Fig. 5 Example of AP| programming
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GENERAL NOMINAL PERFORMANCE

MAKER B&W Ll L2 L3 L
TYPE : 6S80MCE BHP  :21900.0 17520.0 16200.0 12960.0
OPTION : WITHOUT RPM @ 77.00 77.00  S7.00 57.00
USD/BHP : 229.0 * SFOC @ 12100 117.00 12100 117.00

DIMENSION & WEIGHT LAYOUT POINT AT LOAD DIAGRAM SFOC. Bunker C

LENGTH :11.73 DMCR % RPM : 18338, % 64,5 DMCR(g) lzx
BREADTH : 4.82 DNCR % RPM : 16504, % 62.3 DNCR({g) : 127. (J7
BEDHT. : 174 DERAT. (%) @ 8373 % 8377 DAY (ton) : 50.33

OVRHT 1395

BRY WT. - 0.0 ADDED POWER FOR GENER. : 0,
ENGINE ROOM LENGTH : 26,98

DIST. BTN ENGINE ROOM AFT BULKHEAD & M /E : 9.4

ECONOMIC EVALUATIONS

TOTAL INITIAL INVESTMENT 5137100 US §
TOTAL ANNUAL INVESTMENT  : 2868140, US §
ANNUAL INITIAL INVESTMENT. 600165, US $
ANNUAL FUEL COST $2115862. US $
ANNUAL MAINTENANCE COST : 154113, US $

*% Warning % %
>> No. of cylinders of main engine is equal to no. of propeller
blades, or 1s a multiple of it. Therefore, vihration will be
occures,
-> Please modify no. of propeller blades

# # Following accessary will be attached to Main engine

Wheel balancer
2nd order moment balabcer

Fig. 6 Output of selected engine
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SELECTED ENGINE DETAILS

3 ENGINE MODEL NO :
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$200 e
/ 75;

B

ey
1296()/ 121 S — f§

e
57

RPM 77
ARRANGEMENT DETAILS

A.P. AFT BHDE/R E/R BHD

L]\

934 1 54  CLEARANCE 2.30

11.25 11.73

Fig. 7 Graphic output of selected engine
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