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Computer Program for Preliminary Ship Design-PROCAL

by

Soon-Hung Han*

Summary

Korea Institute of Machinery and Metals (KIMM) purchased a computer program for prelim-

inary ship design from the ship Research Institute of Nerway (NSFI).

The program PROCAL

(PROject CALculation) is described with other programs developed by NSFI such as SHIPMOGD-

EL, FLEET, SHIPSHAPE, SKRIN.
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Procal and Shlpmodel

Norwegian users Shipyards

A/S Bergens Mekaniske Verksteder
Moss Rosenberg Verft A/S
Ankerlgkken Industrier A/S

Ship owners

Leif Hgegh & Co.
Sig. Bergesen d.v. & Co.

Consultant firms

|
f

Glommaconsult A/S
Skipskonsulent A/S
Shipping Research Services A/S
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Foreign users Shipyards ‘ Burmeister & Wain Shipyard, Denmark
j Chantier Naval de La Ciotat, France
; Chantier Naval de L’Atlantic, France
‘ British Shipbuilders, England
Ship owners Stolt Nielsen Inc., USA
Three Quays(P&Q), England
Ocean Fleets, England
Nievelt, Netherland
Consultant firms Rosenblatt & Son, New York
Cheng Naval, Hong Kong
Marin, Netherland
John J. McMullen Associates, Inc., USA.
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Fig. 1. Flow diagram of PROCAL.

Table 2. PROCAL Input

Var. No.
Main Parameters 1~15
Internal Arrangement 16~27.2
Erections and Deck Houses 28~31. 40
Freeboard i 32~34
Strength Requirements 35~35.4
Other Geometrical Values 36~38
Machinery 39~47.55
Weights 48~58
Especially for Hull Weights 59~67.3
Especially for Cargo Handling Gears €8~97. 54
Especially for Hatches 98~108
Especially for Fuel Weight 109~
Especiaily for Cargo Weight 110~115. 2
Factor of Correction Weights 116~122. 45
Centres of Gravity 123~132
Building Costs 133~152.2
Part Voyage Running Costs Data 153~204
Auxiliary Data Running Voyage and | 205~212.3

Crew Costs
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" 213~217
218~221
9299~226. 25

Fuel and Lub. Cil Consumption
Fuel and Lub. Qil Costs
Running and Voyage Costs Develop-

|
\
ment }
Additional Running and Voyage Costs 227~228
Correction Factors to Running and I 929~232, 25
Voyage Costs i
Auxiliary Data for Running and i 233~234
Voyage Costs
Program Data 235~236
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CB, LB, B/T, DWT, CDW/{cargo dwt), DISP i
(e 04%, gRe g 3 F e ® §, 223 229 24 Inputs Table 51 2L
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Table 3. 1. SFI Group Sysicm.
SURVEY O ALl GROUKL A27D GRUUCS
| .
[ B 0| 1 2, 3 4
= SUIP IIULL. | SUIPMENT SHIP
B GENERAL. |FoR CARIC. | EQUIFMNT.
23 i ] ;
t3 I i |
; T |
specitications, 10 20 3\)" 40
zymodel [lull materials, Hatches ard lanceuvrinyg
sydrawings, |gereral hull ports. machiner; .xd
;5yinstruc-[werk. equipment.
aterial,in-
icn ccurses :
11 21 31 41
Ingurances,fees, [Afterbody. Equipment for Navigaticn
‘rerneral expeinses, cargo in holds and searching
}representation. and on deck. equipment.
a2, 12 22 32 42
' iGeneral work Engine area, Special carge Communication
lind models. handling equipmente
} ! tequipment.
| 034, 13 23 33 43
; ) Provisiocnal Cargo areas Deck cranes Anclroring,
i j*‘lgbmg during with rigging,eic. mooring and
| ‘cunotructlon for cargo. towing equipment.
i staging,etc. ). ]
04 14 24 34
i Repzir,
{Hork in connec— Forebody. lasts, posis tenance
iion with ways, with derricx i i
:Eg launching and bcorq, rigging
e ldocking. and winches, workshoue,
o | for cargc. ol..
05| 15 25 35
. Inspection, Deck houses, Lozding and Lifiing
Imeasurements, supersiructures. |discharging jtranszers equip-
tests and trials. systems for ment for machinery
liquid carpo. compcnents.
06 16 26 36
Guarantee and ull Freezing, refri~ [Hunting, Tishin
mending worke cutfitting. i 2 and precesnii
equippente
o7 17 47
| Haterial Armamer.T, iespons
| rotection, and we counter-
Neasures.,
08 18 S 48
Material s {Special
protection, equi;
interrnal. _ -
c9 19 39
General con- Miscellaneous
sumption articlegihull work
(not standard).

%FI GROUP SYSTHM -« JAN. 73
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3.2. SFI Group System.
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= o uh II'II(" SYSTEMC. }
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50 60 70 &o 90
Lifesaving, Diesel envines Fuel cil Ballust and
protecticn and for prooulsion. systems. bilge systers,
medical equip— gutter pipes
ment e : outside
. accormedation. N
&1 11 , 81 91
cbi- ninery fLupe cil Fire und lifeboat
tion bulkheads, |fcor p"‘Ony..Slun. larsten alerm sysber
doors, gide fire fighting
scuttles,window systems, v.'asi,
and skylights. down gystens,
52 62 12 g2 g2
Internal deck Cthrer types Cecling systems. |Air and sowjding
covering, ladd- [of yrepulsion systems from
ers, steps, machinery. tanks to decic.
railings, etc.
External 53 €3 73 83 93
deck covering Trausmissions Cempressed air Special common
steps and lao.d— ard foils,. srstens(s drting, hydraulic oil
ers,eic., fore- generzl purp systems.
and-aft gangway * x
and deck equip-
ment,
54! 84 94
Furniture, Contral heat
inventory and transfer scystems
2 entertainment with chemical
5| equipment. liquids.
2l Galley and 55 85 95
< pantry equipment JHot
arrangement for
provisions,iron—iz
ing and drying
equipm.,laundry .
Lifting and 56 [ 76 86 56
transport Other aggregates jDistilled and
equipm. for crew|and generators mike-up water
pass.and: prov. for.main and systcms.-
Shore gangway emergency olest.,
equipme. and power, producticiia
helicop.platf.
57 &7 17 87 a7
Ventilation, Nuclear ~
air-conditioning |reactor plantse
cnd heating
systems.
58 68 78 88 a8
Saritary systems Electrical
witl. discharges, cormon systems.
drainege systens
ST ACCommMo—
dation.
59 69 79 89 99
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Table 4. Qutput Groups

1100 MAIN PRRAMETRES :
1101 DISPLACEMENT :
1102 LIGHTSHIP WEIGHT 2
1107 STEE.L WEIGHTS
1104 ERECTIONS ¢
105 DECK HOUSES, ENGINE CASING :
110€ WINCH HQUSES. REINFORCEMENTS 3
1107 WEIGHTS IN ENGINE ROCM :
110€ ERQUIPMENT WEIGHTS AND 'EQUIPMENT NUMBER:
1109 EQUIPMENT WEIGHTS SUBDIVIDED :
1110 VACANT
1111 PRODPULSION AND RESISTANCE @
1112 PROPULSION :
1113 RESISTANCE *
1114 CAPACITIES OF AUXILIARY MACHINERY
1115 HALF BREADTHS :
1116 WATERLINE DARTR @
1117 SECTIONAL ARER CURVE :
1118 TRIM
11:9 LONGITUDINAL STRENGTH 2
1120 STABILITY =
1121 NUMBER OF BULKHERDS AND DECKS
1122 DISTANCE FRGOM AP, TO FRONT OF WING TANKS @
2T POSITION OF BULKHEARDS DUTSIDE CARGO ESPACE =
4 HEIGHTS FROM KEEL 7O CRRGQ DECKS :
DOUBLE BOTTOM HEIGHTS @
EXTENSIDN OF CARGG SPRCE AT ERCH DECK 3
CARGO DECK AREA:
CARGC VOLUME AT DECKS @
NUMBER OF HATCHES AND DIMENSIONG:
TOTAL HATCH ARERS :
VOLUME AND WEIGHTS IN CRRGO SPACE
HYPCTHETICAL OIL CUTFLOW <IMCO) =
OTHER ARRAMGEMENTS PARAMETRES *
EXTERNAL ARRANGEMENT 3
VOLUME OF ERECTIONE =
CABIN ARRANGEMENT :
AREAS IN ACCCMODATION :
ADDITIONAL ITEMS
VACANT

r
~Nmin

B

MGE R~ 0@

MAIN ECONOMICAL RESULTS (MILL. NKR.?
AN HOURS ¢

O7AL YEARRLY COSTS » MAIN RESULTS
VACANT

¢ CPERATING COSYT PARAMETRES :

CPERATING COSTS TC.

VOYAGE EXPENCES :

MATERIAL COSTS « NSFI GROUP SYSTEM » 2
LABOUR TIME

BUILDING COSTS ¢ NSFI GROUP SYSTEM 0

2 PARTS OF VOYAGE FOR CALCULATION OF VOYRGE EXPENCES :
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Table 5. Ship Shape Modules

M1 | Modification of Lines
Calculation of Hydrostatics
M2 | Preparation of Sheer and Geometry of Erections
M3 | Resistance and Propulsion

M4 | Calculation of Freeboard

M5 | Preparation of Geometry of Internal Arrange-
ment

MGI Calculation of Tonnage

M7 | Estimation of Light Weight

M8 | Loading Calculation and Total Weight Calc.
M9 | CALC. of Transverse Stability

oAA gt FolodA M2 F7ke] Aslst 9t
7.2. SKRIN
o) mzgale MEAA (lines design) & ¢ 3k
2 19753 %8 Adg st G4 A %4
Q% Agsta gleh
Computer graphic displayE o] §3%}e] Interactive
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