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Abstract On an offshore plant topside, various types of offshore facilities for processing energy
resources, such as oil and gas, and equipment and outfitting for connecting these facilities are installed
in a limited space. An offshore plant superstructure is composed of numerous supporting rack structures
and reinforcements for securing and supporting offshore installations and the related equipment. This
paper describes the development of design support software to support this superstructure design
efficiently. The developed design support software, which was based on AVEVA Marine's
PML(Programmable Macro Language), supports the parametric method for superstructure design. A
method of batch 3D modeling from 2D drawings for supporting rack structure produced in the basic and
detailed design was also developed using AutoLisp. In addition, through the application example of
superstructure module design, the design support software introduced in this paper can be expected to

reduce the design time by more than 90% compared to the use of only basic functions of AVEVA PDMS.
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Fig. 1. An example of (a) offshore plant’s
superstructure and (b) 3D structure modeling
of accommodation module
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Fig. 2. An example of 3D conversion from 2D drawing of rack structure. (a) 2D drawing of rack structure, (b)
Rearranging drawing with the centerline of the beam member, (c) Extracting the information on the
rack beam members after applying AutoLisp and (d) 3D modeling of rack structure using rack modeling

PML
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Fig. 3. Definition of four types of bracket shapes
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Fig. 4. Examples of bracket types 3’s modeling by
variation of parameters

Fig. 5. Examples of bracket installed on two or all
faces of vertical beams
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Fig. 6. Examples of stiffener installed under rack
structure (a) one single face stiffener (b) one
both face stiffener (c) two single face
stiffeners
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Fig. 8. Rack structure model used for performance
review

Table 1. Scope and composition of rack structure

model
Item Scope Nr. of Nr. of
beams | beam types

Floor 1 15.3mx8.0mx0.5m 48ea 19
Floor 2 11.9mx9.7mx0.4m 59ea 24
Floor 3 13.3mx9.7mx0.5m 99ea 39
Wall 1 12.2mx0.35m x8.0m Sea 1
Wall 2 12.2mx0.35m x8.0m Sea 1

Sum 216ea 84

V&V A@'AE 23 “GLENG STRUCT H&
Z¥= Table 29 Zth of7|4 AAIRA AFEL
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Table 2. Time required for rack structure modeling
using “GLENG STRUCT”
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Fig. 9. Bracket models used for performance review
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Fig. 10. Stiffener models used for performance review
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Table 4. Time required for stiffener modeling using
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