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Naval ship design and related other activities can be characterized by the complexity of the interactions among products,
activities, and disciplines, Such complexities often result in inferior designs, cost overrun, and late—delivery, Hence there

exist tremendous interests in both improving the design process itself and optimizing the interactions among design activities,

This paper looks at the complexity of designing naval ships thereby leading to the innovation of current ship design practices

using design structure matrix, It can be used to induce the optimal ordering of design activities as well as identify sources

of complexities, The method presented here identifies coupled design activities useful for reducing the complexity of naval

ship design as well as optimally reordering design activities, This paper recommends the use of design structure matrix

method suitable for numerically optimizing the concept design process of naval ship, and reducing cost and time required
in designing naval ships by modeling and analyzing the design activities and engineering tasks, defined in systems engineering

planning documents,

: Systems Engineering(SE, AJAEIIXIL|{Z),
Structure(WBS, HE2E2a41X) St
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cluster No. .
) activities
(cluster size)
Assess resistance
1(2) ,
Define propulsor
Define general arrangement
2 (3) Define topside
Define deck house
Define major space
Assess heating, ventilation, and air
3 (3) L
conditioning
Assess cooling
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04112 design process” | monthly report SE1 | Moogi, Lee
04113 risk plan -~ - iskmanagemert plan SE1 | Moogi, Lee
04114 risk estimatich |- riskmenagament repot | SE2 | Gitrg Hog
WBS 04113 part” - | SEIl
title risk plan “d
worker Moogi, Lee _Teviewer TK, Kim
start date 18 August, 2018 . .~ end datg" 18 August, 2020
deliverable risk management plan‘ d

(5.1.1) Contractee shall plan the risk management plan.

(6.1.2) Risk management’ plan shall be-included in integrated plan

(8.4.1) Project managef shall assign _p"roper amount of resources for risk
management plan throughost the project.

This work is to jdentify, estimate and manage of risks probably produced in the
project. Risk shall be considered’in terms of performance, cost, and schedule.

requirements

work statement

related WBS 04111 SE pfécess, 04114 risk,e'stimation
preceeding SEMPL
following risk management reporty
000 risk management plan
references

DAPA guidebook, risk management
Fig. 9 Example of WBS and SOW
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o fAEopt MZ cl2n 2t SME7e| &1} L8| it HEo|| ofEst= A Hm Wil disl o Z{2Eo|n], AlEE|
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5t Mznt =Yg Silf ZEw 24 356 SIS0 = MESOIL #EE FIBIAL EO0|AL = Bske &
Fig. 72| Tzt AtiolAM Hol= Zdn} 22 m|EW @40 ZFJt A2 Sl dA= 2 Ao E8ME PE = US AO|
27 MSICE Fig. 72| =8 450 il ME7HE2| o4y C} o] EHE Mae A9 thes| 4F Ue 0i2] Hol oA
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57 (work breakdown structure) 2F 427 |&M (statement Fig. 112 o|Z9| mEIMY = Znjol| skt
of work)& ZsCt 2 d70lAM= AXl 00008 Alel X & DSM EEE gk n&= ZE | FAFSH SHEE [0 oLt
ASe2|AZIM (systems engineering management plan) £ olE|dY Zn} SE 7|dke| ghHo| EM Z2 F7|o| 2HAEE
S0l Zak=l WBS2F SOWE 0| 8519t ks & Fig. 90lM 2 S = 2ok Al(1)oll w2t 74| AEL Fig. 112 complexity metric
T Qs i |'7F0| WBS 0411301 WE MEE2 ezl E 2 170Ict (size: 3, 2, 2). TEIHL S S5l ol EAE=
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Master scheddle and plan
Concept of Operation report
Operator’ s requirements report
Mew technology and MES report
Mamning snd autonation report
Unmanned svstem study

Modular desisn study B
Human enaineering and habitability
Design concept study

Ship slzing predictian report

Hydrostatic curves

Weisht prediction report

Speed and power prediction report
Stabil ity prediction report
Navigation and maneuvering report
Genera | arrangement

Uutl itting systen desian report

AUzl liary systen desian report
Machinery room arrangement
Sensars and mast report

Bridae arrangement

Genera | arrﬂngement report
Floodable le

Material SEIEDtIDn report
Midship section

Hul | structural design report
Ship sisnatures report

Tatal ship survivability report 3
Maritime pollution prevention report [0
Damage control svstem report
Integrated control and monitoring report
Communicat [on system desian report
HVAC system desian report

MBC protection system report
Combat system desisn report

Power generation system report 2
RAD weapon system remuirements report[—=
Machine and equipments report

Cost and schedule prediction report
Intearated logistic support report
Oesign criteria study

30 model ing

Risk management report

System reauirements review (draft}
Des isn sumarsy

Fig. 10 Initial DSM elements allocation based on SE
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Fig. 11 After DSM Partitioning based on SE

Table 2 Clustered design products based on systems
engineering

cluster No.

(cluster size) products

Combat system design report

1(3) Sensor arrangement and mast design
report

Weapon system R&D requirement
requirements

General arrangement

Bridge arrangement
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Table 3 Performance comparison of two DSM modeling

methods
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(Heuristic-based) (SE-based)
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