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Abstract - The analysis of the cost optimization and the total demand weight of 9% Ni-steel
plates for installing shell stiffeners in the side wall of the large capacity LNG storage tank are
carried out in order to reduce the costs of the plates for stiffeners. This study can be possible for
developing the calculation program which evaluates the bill-of-material for stiffeners to reduce the
manual calculation time of tank designer, and to enable the estimation of weight and cost for vari-
ous plate width. The results show that the demand weight and cost are reduced as the plate width
is wider. Nevertheless, both the weight and the cost with plate width for stiffeners should be com-
pared and evaluated to obtain the optimum cost time to time because of various cost incremental
factors of plates such as transportation and handling cost, etc.
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Fig. 1. Stiffener and girder structure of LNG
Tank.
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Fig. 2. Stiffeners in the one original rectangular
9 % Ni steel plate.
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Table 1. Typical stiffener specification of large
capacity LNG tank as 0.2million m3.

Stiffener | Side Width | Thickness No of
no. (mm) (mm) Stiffener
#1 1448 15.0 24
#2 279 10.0 24
#3 267 10.0 24
#4 267 10.0 24
#5 267 10.0 24
#6 292 10.0 24
#7 330 10.0 24
#3 432 15.0 24
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LNGU el = Stiffener T4

Table 2. Dimension of available 9%Ni steel plate.

M go Aas 4 AT

Plate thickness (mm) Width Length ()
(trm) Min. Max.
4.7 to 6.99 2000 6000 12000
7 to 8 (>2000) 2000 6000 12000
7 to 8 (2500~3100) 3100 6000 12000
8.01 to 9.99 3100 6000 13000
10 to 15 3680 6000 13000
10~(Special) 3800 6000 13000
15.01 to 55 3680 6000 16000
15~(Special) 3800 6000 16000

S —

(a) Top part stiffener

N——

(b) Middle part stiffener

——

(c) Bottom part stiffener

Fig. 3. Each stiffener located in Fig. 2
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Fig. 4. Area calculation of middle part stiffener.
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Fig. 7. Number of plate with the use rate of plate
width.
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Fig. 8. Total weight of plates with the use rate of
plate width.
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Fig. 9. Total number of plates with the various
stiffener dimension.
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