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Fig. 1 Overview of proposed method
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Tubel
« partlD: 1
« part_type: TUBE
. - distance: +18.0 . digmeter: 150A
Weldline. rotation_radius: 132.3 + thickness: SCH40
bl | - material: STPG370
1-3 + length: 563.0
\ - distance: +563.0 « rotation_radius: 82.6
\rotation_radius:

« task_type:
tube-cutting

« cutting_length: 563.0
« bending_num: 0
< bending_type: -

« banch_tubelD: -
* - tacking_only: FALSE
\ - welding: TIG
- inspection: FALSE

Elbow3
« partlD: 3

* part_type: ELBOW
« diameter: 150A

« thickness: SCH40
* material: STPG370
- length: 235.0

- rotation_radius: 152.4

- distance: -798.0
« rotation_radius: .
152.4 \

« elbow_angle: 90
« F_length: 152.4
« cataloguelD: EL90SR 150
onnectiong_angle”: B0

+ distance: +571.0 /
« rotation_radius: /
1325 R
7 * banch_tubelD: -
/ - tacking_only: FALS!
’ - welding: TIG °
- inspection: FALSE

- distance: +563.0 Flange2

- target_part: 1

MachineA \ / MachineB MachineC \ / MachineD
max_length: - max_length: - max_length:1000 max_length: -
max_rotation max_rotation max_rotation max_rotation
_radius: - _radius: - _radius: 400 _radius: -

g
¥ Workplace  Workplace Workplace  Workplace
A B C D

. t;sk_type:
welding
- target_part: 1,8

. t;sk_type:
tacking
- target_part: 1,8

« task_type:
hole-boring

8-2_ Tacking 8-2_Welding
- task_type: - task_type:
tacking welding

« target_part: 3. « target_part: 3,

rotation_radius: « partiD: 2
/ 826 - part_type: FLANGE
i « diameter: 150A
Weldllne' distance: 535.0" - length: 18.0
3- . . - rotation_radius: 132.5

* rotation_radius: 152.4 - cataloguelD :

FL5KSOPFF-150
« connectiong_angle: 0

Fig. 2 Example of graph data
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Fig. 3 M-BOM network and draft BOP candidate
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B . - Assembling Welding
cutting -assembling—welding
place place
place place place
. Welding ;
Tube-cutting machineW1 Welding
machine & Positioner machinew2

max_length: - . max_length: -

max_rotation max_lengt_h. 300p max_rotation

_radius: - max_rotation _radius: -

) _radius: 350 ) )
Welding Welding Welding
machineAl machineA2 machineW3

max_length: - max_length: - max_length: -
max_rotation max_rotation max_rotation
_radius: - _radius: - _radius: -

Fig. 7 Graph of Pipe factory A
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cutting -assembling—»welding
place place
place place place
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machine & Positioner machinew2
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_radius: 600
Welding Welding Welding
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max_length: - max_length: - max_length: -
max_rotation max_rotation max_rotation
_radius: - _radius: - _radius: -

Fig. 8 Graph of Pipe factory B
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cutting
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max_rotation max_rotation
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Welding Welding
machineA2 machineW3
max_length: - max_length: -
max_rotation max_rotation
_radius: - _radius: -

Fig. 9 Graph of Pipe factory C
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Fig. 10 Part of draft BOP for Pipe factory B
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Fig. 11 Part of draft BOP for Pipe factory C
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Tube-cutting worker & 11 1 1 1 m = [ ]
Sub-assembling worker & 1 8 | LI . - n
Sub-welding worker - |
Assembling worker B
Welding worker —

Welding worker

Fig. 13 Worker operation plan that combines the draft BOPs
with the shortest production time for single product fabrication
(Production plan i)
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Welding worker

Fig. 14 Worker operation plan
with shorter total production time (Production plan ii)
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