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ABSTRACT

We deal with the design of the effective block logistics operating system in shipyard.
The block logistics operation is one of the critical managerial problems in shipbuilding.
The block logistics operation in shipyard consists of storage operation for temporary storage
in the limited storage area and transfer equipment operation of blocks from the given storage
area to next process according to the block production schedule. We propose a design method
of block logistics operating system based on the axiomatic design and IDEF0O method. As
a result of axiomatic design, system functions are determined regarding implementation
sequence. We validated the proposed design by implementation of a block logistics operating
system for a large scale shipyard.
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(Table 2) The Relationship between Custom Attributes and Functional Requirements

Customer Attributes

Functional Requirements

The exact position and operational state of
CAl .
transfer equipment.
The exact position, size, weight and the
CA2 . .
process state of the block must be known. FRI Obtain transfer equipment and
CA3 Block logistics operation plan interface block state in real-time.
with block production schedule.
CA4 To minimize difference between the
actual conditions and information.
CA5 To know the storage availability of block
in storage area. Sl i
Select storage area considerin
To minimize travel distance from storage area to| FR2 capability 8 8
CA6 | next process according to the block production '
schedule.
CA7 | To minimize relocation in storage area. FR3 Select transfer penod and location of
storage and retrieval.
CA8 | To minimize unloading travel distance.
CA9 | To know the arrival time of the block.
CA10 | Must be balanced of block transfer load. FRA Assign transfer blocks to equipment
To support emergency transfer request by and sequencing.
CAll
changes of schedule.
CAO | To minimize the block transfer delay time.
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(Table 3) Top Level Design Equations for the Block Logistics Operation System

Functional Requirements E]C:;ﬁxn Design Parameters
Top level(0)
FR1 | To obtain transfer equipment and block state in real-time.| XOOO | DP1 | Block monitoring system.
FR2 | Select storage area which consider capability XXOO | D12 | Storage area selection plan.
FR3 | Select transfer period and location of storage and retrieval. | X X X O | DP3 | Storage area operation plan.
FR4 | Assign transfer blocks to equipment and sequencing. | XOXX | DP4 | Storage area selection plan.
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(Table 4) Top Level Performance Measures of Block Logistics Operation System

Top level(0)

PM1 Accuracy of block and transfer equipment state.

PM2 Transfer distance between two precedence processes and storage areas.
PM3 The number of relocation in storage area.

PM4 The delay of arrival time and empty travel time.

FR1 X000||DPL
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(Table 5) Design Equations for the Block Logistics Operation System

Functional Requirements Des1gn Design Parameters
matrix

First level(1)

FRI1 Collec‘ts transfer equipment state at X0 | DPI1 Develop transfer equipment monitoring
real-time. system.

FR12 | Collects the block state in real-time. XX | DP12 | Develop block status monitoring system.

Second level(11)

FRI11 Equipment must be accessible to X0 |DpPI11 Buﬂd a mobile communication network
database. in work area.

FRI12 (,ollec_ts transfer equipment state in ox |pr12 Development. data acquisition system of
real—time. transfer equipment.

Second level(12)

FRI21 | Collects the block location at realtime.| X 00 | ppigf | 0t transfer equipment GPS data at

unloading time.

pRig | Collects the  block size, weight OXO |DP122| Interface with design information.
information.

FRI23 Collects and update the block production 00X |DP123 _Interface. with block production
schedule. information.

First level(2)

FR21 | Check the available storage. X O | DP21 | Develop storage feasibility check system.

FR22 | Selects the storage area. OX | DP22 | Make a storage area selection algorithm.

First level(3)

FR31 | Select storage and retrieval period. XO | DP31 Develpp a Stor'age and retrieval period

selection algorithm.

Decide a location for storage and Develop a location decision algorithm for

FR32 interference block. OX | DP32 storage and interference block.

First leve(4)

FRAL Assign transfer equipment for transfer X00 | DPa1 De\‘Ielop an assignment algonthrp which
block. assigns blocks to transfer equipment.

FR42 | Decide a transfer sequence. XXO | DP42 | Develop a sequencing algorithm.

FR43 | Selects route of destination location. OXX | DP43 | Develop shortest path algorithm.

0% AN 9 AR 0% Fule] oF kS wEse] T 0% ALE H2shy &
BES gYshe /)5 AFERD, 2 old G glolok Bk o% AR FulY AA A
"o 24 =AE AAshe 7ls 87(FR42) AN EF A|71A] 9] AR} EFolA 3-8
o} o]F ARE HAslele 715 ST(FR43) FAANA 9 ARE HArste 5 lojof gt
2 THE olF guld) o)F BEE BY 42 474 A80P), 0% &9 A9
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(Figure 3) IDEFO Model of Block Logistics Operation System
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