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Worldwide plant market keeps maintaining steady growth rate and along with this trend, domestic plant market and its contractors
also maintain such growing tendency. However, in spite of its external growth, win-win growth of domestic material industry

that occupies the biggest share in plant industry cost portion is extremely marginal in reality. Domestic plant material suppliers

are required to increase awareness of domestic material brand by securing quality and reliability of international standard through

improvement of design quality superior to that of overseas material suppliers. Improvement of design quality of plant material

becomes an essential element, not an option, for survival of domestic plant industry and its suppliers. Under this background,
in this study, priority and importance by each evaluation index was analyzed by materializing plant design stage through survey
of experts and defining evaluation index by each design stage and based on this analysis result, evaluation index of stage-gate

based decision-making process that may improve design quality of plant material was suggested. It is considered that by utilizing

evaluation index of stage-gate based decision-making process being suggested in this study, effective and efficient decision-making
of project decision-makers would be enabled and it would be contributory to improve design quality of plant material.
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37 STAGE Development(Design) ¥71Z 3-1 Basic Con-
cept Development(Design), 3-2 Detail Development(Design),
3-3 Pack- age Development(Design)= STAGEE -] 3}3}
3L, STAGEE HEstal 5918k GATE H38 GATE 4-1,
GATE 4-2, GATE 4-3°.2 4| 3}3}9 )



68 In Tae Lee - Dong Hyun Baek

Basic Concept )
Development (Design) ] Sg"_\(I:’E

STAGE 3
Development Detail Development
[eiBase ] sme
i\
Package Development STAGE
(Design) 3-3
STAGE 4 W

Implementation |g

& Test GATE 4-3

<Figure 2> Detail 3 Stage Development Process
3.2 STAGE-GATEY H7lsk=s Ho|

B dTelA e F71EE Ao f8 Al 3 dijol
(Delphi) Ao AASA STAGE®] B7}ah&o] ot
& F7tetSivh A& xAL A% <Figure 3> 2ol il
TAR Hzde] b w2 vFs AAEHeH, =

A AAL 3D BEY A HA, Asiabe dA,
Lay-Out 4 o2 F Al 714 H71ak53 75.5% ol
ol AiErhge] Agstt.

o
o, fo Md

o

—
Prediction Performance
Cost

Lay-Out

14 (6.5%)

21 (88%)

32 [14.5%)

Lessons Lesrned

3D Medeling Precision 33[15.3%)

Aszsembly 35 (16.3%)

Customer Requirement

41 (19.1%)
L] 5 10 15 0 il 30 35 40 45

Etc: Material Sizing, Inspection(Test), Material Specification, Design Analysis

<Figure 3> Analyze for Evaluation Index

33 TIIEHY WIS S U Ma MY

o BB A nE A5, 379 Bt
WA AR FAE AP AT AEAT G4
Qe A7 Al Saa[22)7h ASHE 07
EE BEA] FRU PUH AFAG AEaAYon,
ArheA WS R vaE U7E sH s
Fgstel FAE % SA2E A4S

324 A
ad & 59l E-Mail#t QB FHE T3 HEAE
AnNsgom, 7 An 32W O R 542%2) AEZEAL Hlo]
7} 34 H ) HrhEE $ 8% Matrix= A oiv]al
S Sl Ve EI s o diH $LEs 54

4

= Saaty[22]7} AGHE 97 A E Sl
A F oRA R PRI HrigEy Ay

A F8E
& Whelih ol Fal 1ZG B vl wFEe| vl
Matrix& 2Hdsto] 570 5o 3 T o=8 A&
al, <Figure 4>9} #o] 7}sARE A48k
Weight (%)

Customer Requirement 48.3

Assembly 20.5

3D Modeling Precision 9.6

Lessons Learned 14.0

Lay—0Out 7.6

Total 100

<Figure 4> Weight Table of Evaluation Index

AhRAY BgEse Fart
ggste] (S FeRE ) =

Q
Feke] B7sec

Customer
Requirment

Lay-Out Assembly

—+—Basic Design
-=Detial Design

—+—Package Design

/3D Modeling
Precision

Lessons ./
Learned

<Figure 5> Evaluation Index of Each Stage



Development of STAGE—GATE based Evaluation Index for the Improvement of Design Quality of Plant Material 69

% 7]—%7—'“ =: oz 7}'8]‘3 = _]Q]_E Ad E“}_/\]' | Eq' <Figure 5> ‘Basic Concept Development (Design) Score Sheet

9} Zro] Basic Concept Development(Design) Ao A& Soic Coneg Dclopment 0 bt i | srge [ [ Vpioe [t ion [ gl T on [y e
Weigl
(Stage Weight: 3.588 ) 02 04 06 08 1
a7 QAL A, Detail Development(Design) 7] of 4] o s i za
1)| Customer Requirement Reflected (XX/100%) 253 | 10
‘: 3D EE‘E]E] 7(451/1: Xq 7‘] Package Development(D651gn) — Z‘i:ﬂutunéntls customer approval? (XX/100%) i:
Tay
GA A= Lay-Out Aol 7Hd T8 %E7F =%t A e e
3)| Assembly 30 Modeling, Interference p0¢/100%) 5
== el mi = 1 3. 3D Modeling Precision
@A F 2153 Detail Development(Design), Package Deve-  piesirese nE
lopment(Design), Basic Concept Development(Design)<= < e e ey :
4. Lessons Learned 20
= e e e e [
O et Rt 5% 2 |5
Evaluation Point| 0.00Point
4. Hote= <Figure 6> Basic Development(Design) Score Sheet

|A|_j:i g _U_EA_" A I 7 |_3o|. 7H HF |Dﬂai| Concept Development (Design) Score Sheet |

=
Detail Concept Development (Design) Evalutionndex | Stage || . ‘T’Qf“ L‘t‘ﬂgg'w ’\Igg;:' Uf};;\:@h Vlél%;gh
(SiagEWeightl 3.867 ) weignt 02 04 06 08 1
o 1. Customer Requirement 20
- '\_‘ S I~ J[Customer Requiremer lected ( %)
E‘ O‘i?-oﬂ }\1 - = %-‘—E— ]X]—XH A 7:]]‘%-_ ]E ﬁg 7}- EE]— T ziga;mraz-\:g Réqulz:er;:é:iilwitiDD%) 394 153
3 Document is customer approval? pOG/100%) 5
UEE 37FA] F7VAA S} 5714 B7raEel el et P e z
2)| Disassembly 3D Modeling, Interference XX/100%)| 388 | 5
D= Kol = : 5[ Assembly 3D Modeling, Interference pO/100%) 5
AL, Zod FrraA e WrhekES 712 Design 94 :
. _ . . = 3. EDMGKHE\H'\QWEUSMH _ Zf
%= H7b AR <Figure 6>~<Figure 8>S JfWEATh | fmimncmon =
_ 3)[atisfaction of Detail CAE result (©/%) B
Design ¢4d%= 7} AHY3E Sheet= MS EXCEL& &8 [Fpee . b
=) IS PN = - . 2)|Service Lessons Learned Reflected (XX/100%) 10
o]—O:l O]—)V\v]— %‘—“—E gl T}l\jl—'ﬂ% %OH E%% 7}_ 'Layrol‘;tmyrumnfnmatmnRsﬁschsdmxrmol@ 250
- — - — - - 2)|Maintenance Space XX/} 372 5
FAE F7AAE TrEA e Frhe R steA 2 4zt resens werkSpce oo :
Z—l O]‘ T;‘I—. T;‘I—}>_1 7]’X] ‘O/] l—]g 7]’%‘%‘%; zox‘jé]\—] % 100@ Evaluation Point| 0.00 Point
o] A2 wjASIP o, FHrpetEy A A HrlEdE <Figure 7> Detail Development(Design) Score Sheet
o =) = H =] bz S bz [e]
s Ba 45T TRAGG. 4 AR GRS
- ‘Package Concept Development (Design) Score Sheet |
% AE ]Z]'ZHQ ET;E] jﬂr 37] 94}\}@23%%}%9’] “‘]&Oﬂ Package Concept Development (Design) Evaluation Index: | Stage. VeryLow [ Little Low [ Normsl [ Lt Figh [ Very High
ofs) WA 5 Tk 7 WALES Likert 57 ARG B o mm e RS
y 27 v o o \VEE (A o e N e e e ] 128 |3
0]'04 HT ]’1’] 1:]'(20 A))"l" 1 1 =] HT 1 'a‘q'(lo() A)) j;&mnr::;,-mgn:qu\rmaﬁnsf:f(;;d%ﬁ:m%: H
ocument is customer approval? (XX/100% B
A Z= ] pzly e aps 3 HrtAIE eierenes T v
7]]— ] Sﬂ'ﬁ]i :F_T O}-O:] 7]- = ] ‘:H H 07}- E‘]’]'e }"Ug\t;ar:s;wmy?z E?n?amg lrrgsrfersnte\)(xfmf)!a; 283 [ 5
— — )| Assem| 3D Modeling, Interference (XX/100%) H
derinh B WS 2 gAY A e
AR PR 715, P ShEA = %g—}oq Bt e —
E) Ay Meet the design criteria (0/X)
Match the actual pro uct (XX/100%) [}
pa Ie) . }H | = O = ,L:] 6]— o] - ‘:t;l:aettmnufﬁatkagéLErésu\t\D'X‘ 2
27:“11;]—:7:”‘/] DeSIgn % o= ‘—‘g‘]{ = ‘—]:T—"Aoﬂ \0 7]— = M - 1,};Essuns [earned Reflected DOG100%) 388 io
- O~ = =) o< - 2)| Service Lessons Learned Reflected XX/ %) 10
=5 F4 1003 o2 FHFE ftate] }4}"@‘1‘% 2
2)| Completed Lay-Out Drawing (O/X) 4
=] A A 3 Maintenance Space 004 484
TO:] ]— T;]—. _l—oqgl Z] T% 7]%O§ ‘&E—X—HE ‘O/]A]— 4;;p;:c\ng¢v'DrESP3<?‘;£1 ) :
5)| Operatar enter Space (XX/100%) 7
ARAANA 2t B AE S=FES gA S 5 9l pr——— 20 Fomt
Design $4% H7F 44 H% <Figure 6>~<Figure 8> <Figure 8> Package Development(Design) Score Sheet
Customer Requirement, Lessons Learned, Lay-Out 5 &4t
- = - = 37 SL=] o B = Rl 2=
Hel Apgah 7 Wb 544 WARES Tae %S BAs] AN 2 A A7 wet & 4
. . . =) o = = O
21t} Basic Development(Design) Score Sheet:= Modeling Ut} ©l& &3l JAMAAAAES Ed4ola &4 <l
Basic CAE(Computer Aided Engineering) 3142z} Xz, oJAbEA o] 7hs st

Detail Development(Design) Score Sheet= Modeling Detail <Figure 9>% ZZAE oAlAAGAAEC] 72 A
CAE %7, Package Development(Design) Score Sheet:  Design $H4% %7} 2H43E Sheets Fall H7HoAE o
Interference(Assembly, Disassembly, Tools) 53 ¥83tity.  7F50] F&S Wrheh A ZA, F7taAE 7

7} A Design A% B7F AHHHE Sheet S T3 o FES 2UZe} FHAAE Sl Ao, B
AAARAAEANA F7HEFR 2F FoF aAd grhe AES EA46k] A B A HAS ol a3 o]
Bo] 3 AANT & gl Frh g5 PJrie AnE 3L Z84Q JibEA] THEES sto]l FWHE 71A4A 9
T A AAAREC] FrraAE e g ofsk i AAFEFE 710 Aotk



70 In Tae Lee - Dong Hyun Baek

Customer .
» Customer Requirement Result

- 100% Completed

- Customer Document was submitted
for approval at 50%

— Required submit (ASAP)

-@—Basic Design

Requirement

» Lessons Learned Result
- No Reflected Lessons Learned 20%
— Reflected 20% & Re-Check 80%

Lay-Out - Assembly

> Assembly Result
- Occurred Interference 8 Cases
— Re-Check 3D Modeling Precision
of 8 Cases
— Revised Drawings of 8 Cases

3D
Precision

Lessosns Learned
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