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Construction Cost Estimation on the Initial Design Stage of Naval Ships
based on a Product Configuration Model

Dae-Kyun Oh™*, Yeon-Hwan Jeong®, Jong—Gye Shin* and Yang—Ryul Choi**

Department of Naval Architecture and Ocean Engineering, and Research Institute of
Marine Systems Engineering, Seoul National University”
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Abstract

Many manufacturers define the system of a new product flexibility, and take advantage
of previous—product information using the product configuration concept. Product
configuration is an approach that defines the system of a new product centered on the
product structure by referring to the previous—product information. In this paper, it is
established how to apply the concept of a product configuration utilizing previous—ships
information in construction cost estimation process systematically and effectively. For this,
we define the advanced-construction cost estimation process based on a naval ship
product model, and design construction cost estimating model. It is validated that this
process and model have the applicability through the case study of the construction cost
estimating of the mine—warfare ship.

% Keywords: Product configuration model(M&+4 2), Product structure(M&+=x), Naval ship

product model(&& HME2Y), Construction cost estimation(HxX3% =3d)
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Table 1 Assembly components of a naval ship product structure and cost—factors

Naval Ship Product Structure

Cost-Factor

Level 1

Level 2

Hull Structure

Shell Plating

Deadweight (Ton)

Volume (m3)

Hull Appendages

Appendage No. (EA)

Superstructure Over-deck No. (EA)
Main Propulsion Systems in Engine Room Brake Horsepower (BHP)
Propulsion Plant
Shafting Shaft No. (EA)
Electric Plant Electric Plant Capacity (KW)

Auxiliary Machinery

Auxiliary Machinery No. (EA)

Auxiliary Systems Piping Systems Length (m)
Heating, Ventilation, and Air Conditioning HVAC Capacity
Habitability Spaces Area (m?2)
Outfit and Furnishings
Store Spaces Area (m2)
Command and Surveillance Equipment No. (EA)
Embarked Equipments
Armaments Equipment No. (EA)
Technology Service (EA)
Integration/Engineering Integration/Engineering

New Technology (EA)

Maval Ship Product Structure

Level 1

Level 2

Cost-Factor

| De

adwelaht (Ton)




357

QUZ, FHE, ASH, <
HullS tructure
Item Item
ShellP ktng 918|716 ]|5|413]2|1]2 41516171819 HullAppendages
ShellP athg 9|18 |7|6|51413]2|1]2|3|4|5|6]7]8]9 Superstructure
(%]
Q
2|e
p=}
© ey
slz |2 |8
ol= < |o
=2 |lo |= o
- | < > >
Ol |IT |
Criteria ™| ® | Weights
Shell Plating 1]1]19]|s 0.76
Hull Appendages 2 ]o1] 1 |o6 0.09
Superstructure 3 ]02]17] 1 0.15
0.8 0.1 0.2 1.0000
Level 1 Wweight Level 2 Wweight Cost-Factor
0.50 Deadweight (Ton)
0.76 | Shell Plating
0.50 | Volume (m3)
Hull Structure
0.09 | Hull Appendages 1.00 Appendage No. (EA)
0.15 | Superstructure 1.00 Over-deck No. (EA)

Fig. 6 Weight calculation of the hull structure’ s assembly components of by using pair-wise

comparison
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Table 2 Construction cost estimating model of the design—ship
Weight Level 1 Weight Level 2 Weight Cost-Factor Previous-Ship | Design-Ship Ratio
0.50 | Weight (Ton) 315 450 | 1.43
0.61 Shell Plating
0.50 | Volume (m3) 4,584 6,826 | 1.49
0.07 Hull Appendages 1.00 | Appendage No. (EA) 4 4 1.00
0.33 Hull Structure
0.70 Deck, Platform No. (EA) 3 3 1.00
0.20 Framing for Shell Plating and Inner-Bottoms
0.30 Main Bulkhead No. (EA) - - 1.00
0.12 | Superstructure 1.00 | Over-deck No. (EA) 2 2| 1.00
0.50 | Main Propulsion Systems in Engine Room 1.00 Brake H.P. (BHP) 2,940 3,500 1.19
0.05 Propulsion Plant
0.50 | Shafting 1.00 Shaft No. (EA) 2 2 1.00
0.11 Electric Plant 1.00 Electric Wire 1.00 Length (m) 56,200 70,500 1.25
0.07 Steering System 1.00 Rudder No. 1 1 112
0.13 Auxiliary Machinery 1.00 | Auxiliary Mach. No. (EA) 17 19 1.04
0.08 | Auxiliary Systems 0.47 Piping Systems 1.00 Length (m) 6,700 7,000 1.07
0.50 | Length (m) 600 640 1.00
0.33 Heating, Ventilation, and Air Conditioning
0.50 Fan Room No.(EA) 600 640 1.00
0.51 Crew Mess Room 1.00 | Area (m?) 198 250 1.26
0.10 COSR Room 1.00 | Area (m?) 88 120 1.36
Outfit
0.27 and 0.17 Ward Room 1.00 | Area (m?) 48 50 1.04
Furnishings
0.13 cic 1.00 | Area(m?) 78 78 1.00
0.09 Pilot House 1.00 Area (m?2) 11 11 1.00
006 Embarked 0.33 Command and Surveillance 1.00 Equipment No. (EA) 45 45 1.00
Equipments 0.67 | Armaments 1.00 | Equipment No. (EA) 2 2| 1.00
. 0.50 Technology Service (EA) 9 11 1.22
0.10 ?tegranqn/ 1.00 | Integration/Engineering
ngineering 0.50 | New Technology (EA) 1 1| 100
AAYE BE2RH FEE 400 K IS 2= SZO| Z QIESFYUHIE OIOIEI EMotAl &
ZE OIS ZRH S4E0XE HdF6I| 2 O 220 AxE MFE HAgts HMEotAL,
st RXFE Y SWBS HEE FESHHFig. 10). s 2 AXLINHY HIE2 22 10%2 16t
FE6t XY EE HIE2=Z J|& NSPM 2 X3 Ct.
2= 2 & S4g BrAotel &EQIXHTable 2 SAERT HEAZ0 24X FHEY S
Level 1, Level 2)2t 10l &4Sdl=e 32XE +OIXt g2 Brdotn 11 Z1b g0l AEelXtel
©|5t04(Table 2 Cost-Factor) a+F& RE2 < IIEXE D26t S20= HldA= (¥ 1.19)8
gt HERLE E=SH CEOIRLL  ®EHCeE AEEY EERS
101,339 S0l S==0= HldH=+E BESHH Atell
4.2 3=0= HldAH= E& 223> FF SHO| HAXZ+ FEHX 12,0593 s 22 = U
AN HOE IIEX DAY et 229 UCH =, I 88 A= Al 2F 18% E2E9 3
ME AMAEIN= IdEHIES ot 1 &6 It FotAR 2 A2 HAEACH
? FERAS 2t JIESXE HLGIRUCH Al
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