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Abstracts

Purpose: This study aims to analyze general types of R&D Quality Assurance(R&D QA) and to identify key

quality elements for R&D QA. R&D QA is defined as all the planned and systematic actions to verify whether

R&D processes are conducted in a proper manner and the results of R&D fully satisfy customers' requirements.

Methods: The existing R&D QA guidelines and the some cases were reviewed. From the review, three general

types are analyzed and thirteen key quality elements are identified. Then, the survey on the eighteen domestic

experts has been conducted for prioritization of the identified elements.

Results: As the result of this study, three types for R&D QA based on quality elements, standard process,

and final evaluation are analyzed. Related to the first type, thirteen quality elements, e.g., administrative

plan, project plan, process management and so on, are identified and prioritized.

Conclusion: This study contributes to develop the baseline for R&D QA including the types and the key quality

elements. It may be helpful for the institute that has an interest adopting R&D QA.
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Table 1. Quality Elements in ASQ Guidelines

Graded Approach

Elements Benchtop/ Basic Applied
Analytical Research Research
Responsibility L, M H L, M H L, M H
Project Plans L M H L M H L, M H
Planning Statistical DOE M, H M, H M, H
Training H H H
Change Control - M, H M, H
Drawing - M, H M, H
Calculations M, H M, H M, H
Procurement H M, H M, H
Material Identification and Control M, H M, H M, H
Execution Nonconformance H H H
Software H M, H M, H
Testing H M, H M, H
Instrumentation M, H M, H M, H
Reports M, H M, H M, H
Project Records L, M H L, M H L, M, H
Design Reviews - H -
e Inspection Receiving In-process M, H M, H
Verification - H H
Peer Reviews M, H M, H M, H
Audit L, M H L M H L, M H

2.2.2, ASME NQA-1

ASME(American Society of Mechanical Engineers):= 9x}2 dujo] 241 = 58 93te] Table 29 &7
Abgto 2 FAE NQA-1(Nuclear Quality Assurance)#hi= E52 #l&3akal JTHASME 2012). o] 59 4$ %
7ol dAte Adule] FHEF St AEE o, o AAE Eof AN AAE FUsHA AL L 9
o} el A= ASME NQA-15 Wolso AYitgd7]=7|eo 49119 KEPIC-QAPL.E A|gato] 4zt ok

FANZ A3 gk
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Table 2. Requirements of ASME NQA-1

Quality Elements

R1 : Organization R10 : Inspection

R2 : Quality Assurance Program R11 : Test Control

R3 : Design Control R12 : Control of Measuring and Test Equipment
R4 Procurement Document Control R13 : Handling, Storage, and Shipping

R5 ' Instructions, Procedures, and Drawing R14 : Inspection, Test, and Operating Status

R6 : Document Control R15 @ Control of Nonconformance Items

R7 : Control of Purchased Items and Services R16 : Corrective Action

R8 : Identification and Control of Item R17 : Quality Assurance Records

R9 : Control of Special Processes R18 : Audits

2.2.3. DOE — Order 414.1D

"]=r9] DOE(Department of Energy)t Table 3¢ A4 A= 4% DOE Order 414.1D(DOE 2011A)=
AAGste] Abet AN Vo] FAET A2ES 752dsteSs 978kl 9tk DOE Order 414.1D9] 9%
2 @ 4+ Management(#2]), Performance(353), Assessment(F7P)2] 374 = £78 4= 9o, A9 &
gol whet AAE AFELAE A AE oS okl itk ol AT EEAAE dEA R A Eay] R T
2 A 540 et AEHo R et skal YeS on| gt

of

Table 3. 10 Quality Criteria of DOE Order 414.1D

Category Management Performance Assessment
Program Work Process Management Assessment
o Quality Improvement Design Independent Assessment
Criteria
Documents and Records Procurement

Personnel Training and Qualification Inspection and Acceptance Testing

2.2.4. Burachem CITAC Guide

Eurachem CITACE 59 a4 2 oA AENZ A9 dFa8or gt EAA 2 (Department of
Trade and Industry)oll A * 93} National Measurement System Valid Analytical Measurement A4 2] 2t
o7 et FARZ B3 AFE 35t 1 A=A Eurachem CITAC GuideZ A|A8F3 th(Eurachem
CITAC 1998). Eurachem CITAC GuidedlHE dA7d Z=do] daks nxs dAFZHeAE 439
(Organizational)®] #2224, 7% (Technical) #2824, ¥4 AF (Analytical Task) F2 42 FH3to] AA|

akal olom Zhzte)] fisl ojWAl #sljokst=AE duetal Ak AT Table 49F 2Tt
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Table 4. Quality Elements of Eurachem CITAC Guide

Category Elements

Administrative and technical planning work
Quality management, Corporate and local

o . Record keeping and document control
Organizational Quality

Staff qualifications, training and supervision of staff
Elements

Equipment and computer controlled equipment
Monitoring the quality system
Subcontracting

Unit operations
Technical capability of laboratory
Methodology
Technical Reagents, reference material and calibrants
Quality Elements Calibration of traceability
Instrument performance
Use of statistics
Technical requirement related to particular unit processes

Preparation and planning before starting work
While the work is in progress
When the work is complete

Analytical Task Quality
Elements

External Verification

2.3. @7NE FRET HEAH

Al AT FERFTE U9 IRVl ALstar = Aot v=e] H9- DOES 8.7 we} DOE
A8l A7) B E(Brookhaven National Laboratory, B127] Z87}&7] Ati)o] A7/ EAR =S 88t
o

slem, o] A9 dxE AT, AAEAAdTY, AT A 2 rleE A, deduAledTtd 5

| A FERSS Fdsta vk

o

2.3.1. "]= Brookhaven National Laboratory(BNL)

A A3t vkel o] vl DOE 4kstell 9l AFAE2 DOES] &7 we} FARFAIAES F531a Qlth
DOE+= 10 CFR 830(Nuclear Safety Management)(DOE 2001) 2 DOE Order 414.1D(Quality Assurance)(DOE
2011A)E %3 =2 R FA) 280 kA A A ~B(DOE P 450.4: Safety Management System)(DOE 2011B)3} &
FHo Y] =S a7kl 7] Wl wEbA DOE Atshr| o] F4RFA2Ee ok, 8, Wl
S 9AE B bR Alaglo] fr|A o AdtE SHEAAN LT dstow LPHH
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A9 FHRTE F¥8L ek Fermilabe '991el] A5 913 F2X A1 ANSI/ASQ 71.13-1999& =9]
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=4 JJr HE st QA sl e e B FHES AIARS ouldith AT s flE &
Tt SR FEFoEa AT T BAshs FARTEE 284S A
ZLl1=

2.3.3, q=UAHATY (KAER])

Az FFAE YA ALEjell A i bpeh o] - obdel| tie P =T won, gyt FApu]Eo] Sty
= 5A4E /A stk 13161 olfr= UAE Fok= dXo] ok ¢ AT HHE FHRF NdS B
AAp Ao obdEt o] 88 F-8le] gtk (Park and Choi 2003). dh-atel ol tl o] 749 Yxplebdy ==
AW AlE S A %oﬂ upe} '87ARE] YA Aol daf FARZT S5E S o] F '03d T
AN ool FARZFTS HESe AEg F18h, FHAAGNE djste] dd FART &5 &S
ek =S 7]&o gtk (Nam et al. 1999). FA1WF 2t A7 AMY S t1d o2 st A7 #4RE5e =

-
= i
1 A8Vl vhdE A ol AR AN Aok VES IdE F88kar 3l AAoltk(Park and Choi

2.3.4, FFAAFAI ALY (ETRI)

FRAAEA TS

2 A
o] TR A2l whe} BE A7)
o7 &85+ V-modelS 7|4+

04%94 AR FEALE 9)Ete] '03dAFE ETRI & ZT2ANAE FE3)4,
= 3oL glt) ETRI 5 ZEAAE AT EY ] 7 A] dukE

GayehES ot o)
2 AAEen, AEF, AN, AG0 Sl sAlere] TAz, 2T
=3 <

g o], FRAA, A, 7, SEH, AT B3 ARATOR o oA e A TRAx, FA,
FARZ, TRAES MEAY Z2A|~R FAEHPark et al. 2012).

a8 2 AT AT} BFE T2AAE H-E] 25 }Oﬂﬁﬂ A A QAR Wk A o] e H gl
EAE Grtat] 913 e R 08 dFE Q-Mark SI5AIEE E9ate] &gata gty Q-Mark Q1FAI = A
A @919 AR Q-Markst AT AAE B3l A& 71Ed99 Q-Mark Q150 % FEHTh AR Q-Marke A
M ZEA AT BFE ZEA 2wl FAEAEA, AAEo] AFY AR @ FANERE SR EAE HUkete]
ok AT Al g3l FolXth V1% Q-Marke 31T 7o) 7lzoldg ek AR TANS FHAUEAE
7rste] §-5 7] 611 FoZIt), ARG A ATHE AT FART] S 95t 9F-E V)& o
Adhs BE At ofz] Aat el FASNE I 7 A

2.3.5. I} AF2(ADD) -7 F LU (DTaQ)

71&9] =gore] FUIAA AE2 A7 SHSystems Engineering)ll 7|Wkste] o] Fojxl om, Sateked o
7V F2VAA ATNEEAE BEetal, SlEEEdol dAle] £ weleke ofdstd AAE £EHAT



A
o]

o
H

Q)
=

59|
1 THDAPA 2010). o142

S

ke 3

F oz} v

fus

ks

H

]_o
3

9

bol W9IARS Y, el
ol 719 454

0

I3

b1 9

2] WA TF7F 25 Y thK-Force Media 2013). ©]#]

ZA2E Y

p1 9

0

Ve 73}
7HMRA: Manufacturing Readiness Assessment)(DAPA 2012) A

o] Al AT NE Fa GAlNA AT

fo] olo] wa} A7spute] A S

(¢]

]

i

o]

[¢)

=

]

=

|
E

=
SUN

3
ar

gl

gk KA

=13
=
z

AT

kel

H
gul

]

7

i

FA =E 10 o)) 1Al
5_]

0

3L
o

|

588 J Korean Soc Qual Manag Vol. 41, No. 4: 581-600, December 2013

(DAPA 2010). ol
4Ee ARs=

Al
A

B R ™ No % ﬂﬂﬂmﬂ.?ﬁﬁ%é%
o H BT NI ED BT g P H W
o B oGRS RS L RPN S
Mo = N R
Y e T3 Lpj typsziTd
T 5 scy ZilwploZiw
B xE o 8 2 % " g
= ORI O . I A I
Hp HR REIEC w A BORT opeode o X oR
o W KT o _é_,._vﬂﬂl__ooima?on_muﬂﬁ
g T T N HEET L w R
~ o . N (X} T ~N o X
o AT G T - R o P e )
P dodrz_o unTJILQ“_wﬁ‘mﬂ = " o
SR Al
~ — = oI ~~
Tdr  TEk w00 ms %ol
K- P N e~ ™=
o oo - ﬁﬁmmmﬂaﬂgﬂ&ﬂo_a
U = iy O_E ~ ey o m Q = %O i Hin o o
w:.u‘lw_uo HT _:__I ™ — 5 & :.L_v —_
X o o ~ S g 292y 'R
N oo B RS % oo KoL oo o=
T ooy &P e wZEEIZITRISG
<0 - o 3 = G N~ A~
o A X oy dFEST_aswSEE
A TS mm BN ELw g~
B T L SPET g T LW
I o ?@E@W%ﬂﬂ%@mbco_a
= oo 5 ATE BN L L Gw R 2w
MEWOL Wﬁ__i‘_ﬂ_o dﬂl.m_xnwomn_vi&ldﬂ HTEI
Moo= g T Xadw_A A ® enX_.Eﬂ_olz_dq_mﬁ,mM ny
of it o T o W = g TE 2w T
o5 oW T o & © e T o - S !
Teg¥ S xad TE0X 2% 0¥T 5k
B EH O F PN aw\.lm@mn%urm%uwﬂ@@
RN 2w oap mﬁanc,llﬂﬂowuﬂxaﬂ
Py w® S ETR SFxETerwgt Loa A
T =T ® 2B EfETL e x
oG R Y Omrmaaxoi ol
W:TWT% g BB D?@e@ﬂ%iﬂ%ﬂnﬁ
® g BT o o) o o) wp T mﬂ%ﬁr& ww_ﬂ?m
pEr = @ P YT ELR e LT T g
WE R O®W e T d o PER Y
oxX X T % B & X A= = RENCY
NI e g - B =t BTN o
mm%%% = b %%ﬁ?%%%ﬂhwﬂﬂ%ﬁ
A N g ST B o 2% &
— X < T < O FL
@me% __OLJWZ_OML WW@@@W%%M%%Q
T ok © TAT FTIEESE 5T 8T g BT
TP S s P S EBTERE T WL
FHE P o BHFp BREZATET LT E R S
= T e Gl W o 2 2 T W W W o

=13
=,

tol A57A

O

%

o

482

&

ato] A FERSe 48

A A 2]

=
1=}
CR

o

=

=

TR

3} 9] A g A

]

™

=z

A7 Azpelel A 7

Skl =] 7]

= ATl oA v AT FERS A

oh&]

ATEER



589

: General Types and Key Quality Elements

: R&D Quality Assurance

Kim et al.

gl

]
E|

ofpy

13 670 48710 54

Slo] ok Alw

P 9

o_.‘_
o}

4

o

1o
[e3}
=

&

=
=

ol

&2l

ko] Kim et

<]

=

R ErRCE!

[

]

[e]

&

F 59, AT Lol

s

Fth(Likert 1932).

Bl

4
2 g

[

1
A A

A
Fojuk= @ F(Type 1 error)

Aol mhe} A%
TE HES

E

=

J

Z
&

tol '13'd 5ol = AFEdAT 4 1074 7183}

371 9

]3]
Y5

b

[e)

>~
na

HE 7

ol 242 79

o

%
£9, KOLAS(Korea Laboratory Accreditation Scheme), GLP(Good

AAA o=

=
S

=

o

718 A4 471 713

H

1

3174
3}
g

iu}

66709 =AQAE vgtoZ AL (Affinity Diagram)S &4
=

=AWl AE 53

=13

=
=i

Z

=

o

T

NA173

5
A

]

i=

@2 )

Bl
13t g efol A K= A, 4

9|

Z AT

34 9]
Pl
3

]

ol ANAl
HELL
o

=

=

]

™

uh

A
[SO9001 F==& 7~

fu

3

o

=0
=

F 47 A

pud
=

7 Q7 ERe Qe

270
1
el

k)
o

L

=
= Q7 (Type I error)2} A3 t}

Laboratory Practices)
al.(2010)0ll A #|A]

th o] 71

o
2]

KR

frop

o Kim et

=

o]7] wi&

&

A

=

20

7] Wl A=Al

A o

=3

1430 of

)

}

ko)
pul

Folol
4.1, 9

A

al.(2010)¢]

A=
T



590 J Korean Soc Qual Manag Vol. 41, No. 4: 581-600, December 2013

oA A3 wisl o]

2 AN S48

re
-
=

T
i
i
I
ol
o
o~
ofo
QL

it
offt

o
o~

oo
Q\L

=

32
=

il

re, rlr
-

=

e
K
i

=

e
Ho
O

ol
ol
=
%0,
fuj
N
2
o,
i
oX,
=2
_E‘
AC)
[

T

-
Rl
1o,

%2
T
[}
2
o
v
&
s
r
o o
0

-1 do
o o
i
-y
%
o,
L
K
fru
Y
[
il
4t o
2 0
2 -y
-
=
L
ofN
oy
>,
b
ey
>
re
-
=
i3
=t
i
-
FN
tlo
o,
L
ol
=1
%0,

oo
o
fo
12
o
=)
H
o

=N
@

o
to,
iy
O,

Table 5. Comparison among the Research Institutes

Government Funded Research Institutes
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Reform Div.(ADD) R&D QA
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Table 6. Common R&D Quality Elements

Common Quality

ASQ NQA DOE CITAC
Elements
‘Administrative and
and local
- Project ‘Project Plans ‘Quality Assurance Program -Program ‘Preparation and planning
Plan before starting work

‘Technical capability of
laboratory

. R&D Plan ‘Software ‘Design Control ‘Design ‘Methodology

‘While the work is
in_progress

. Process Mgmt.

‘Control of Special Processes

‘Work Process

-Unit operations

. Documents &
Records Mgmt.

‘Change Control
‘Drawing -Reports
‘Project Records

‘Instructions, Procedures,

and Drawing

‘Document Control
‘Quality Assurance Records

‘Documents and

Records

‘Record keeping and
document control

. Use of

-Statistical DOE

‘Use of statistics

Statistics -Calculation

Control of Nonconformance
Items

7. Nonconformance

and Corrective |-Nonconformance ‘Quality mprovement -When the work is complete

Action ‘Corrective Action
. -Identification and Control
-Material
. . of Item ‘Reagents, reference
8. Material Mgmt. | Identification . . .
‘Handling, Storage, and material and calibrants
and Control ..
Shipping
‘Procurement Document
9. Procurement Control .
‘Procurement ‘Procurement -Subcontractin
Mgmt. Control of Purchased Items &
and Services
.. -‘Personnel -Staff qualifications,
10. Training and . .. . .qu Heatl
e “Training Training and training and
Qualification e o
Qualification supervision of staff
‘Instrument performance
. . -Calibration of
11. Equipment . ‘Control of Measuring and o
‘Instrumentation . traceability
Mgmt. Test Equipment .
‘Equipment and computer
controlled equipment
. . ‘Test Control ‘Inspection and
12. Testing & ‘Testing . p
Inspection Inspection ‘Inspection, Test and Acceptance
P p Operating Status Testing

‘Design Reviews ‘Mgmt. Assessment -Monitoring the quality

13. Assessment ‘Peer Reviews /-Audits ‘Independent system
-Audit Assessment ‘External Verification
Table 6914 X A} o] 2t x| F oA AA5F= HqAeAE 749 A8 (Administrative Plan), (2) 3}

Al A8 (Project Plan), (3) A7/ A (R&D Plan) (4) XX V‘ #2](Process Management), (5) 4] &
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71% 2] (Documents and Records Management), (6) £719] &-&(Use of Statistics), (7) H-2F A}a o] 2 A]
g 2% (Nonconformance and Corrective Action), (8) A7#A] F¥e](Material Managaement), (9) v 2]
(Procurement Management), (10) €12 9 &#(Training and Qualification), (11) 23 2 FHHn] #z
(Equipment Management), (12) A& % 7AKTesting and Inspection), (13) W-2]% H7HAssessment)?] & 13
Nl F AFFHALAE Qof 7T F AUk
Table 604 28 zH2te] 35 A4-%4
(1) A9 AY : A7 FARFTES T3] 98 229] Vision %
o], AA AFAlel digt ZEZE Q. 74 § AN FERT

o mz

2) #A A 2 JAER ATNES FFE] AR AR ATUE, AT oA 4R, ATERIAA R

Q) A7 AL

I
Bl
Y]

3 27 9 49 Qe A4S B
@) T2z B ATAL F FA5EN NGNGB AL F5F TA2 2 AL A9 A
AHom Belshs B

6) A 2 7158d - d

L F RS 4% BA D 122 445, £4, B, B85 28
(6) B9 4 : AAHol T E8H HBFY L AFH BAL A% Y ALY, BAY 242 FPse B
(7) $AT AR Bl L AREA  Ax BE D QT RS B BEE 5 LAY S 50 e

sh] APRelA Rw% 242 Aok B
8) A7AA A A7) o 4
(©) o) 22 AR FAE 93 A Tl L 2, Al £o43) DR YRS e

(1) 49 2 2440 #el Qo] B859E A9/ 2L S0 EAske oA AT AFAR
QFE YA Aol WHIE §4 Bleta, B Aol 4 AUt GPA e AFHEAS PPt w
A 25

(12) A& 2 ZAA} : AT A Eo] BxE g AR 2 3Hekx] 2 3Holaly] 9ate] A9 2 AAE A Esla

(13) -9 |7} © A77he AE2d Wig iy |7k 2 HE, oF J7e 38 2%
= 7

83 137 % ATEZR LA E Table 72 2ol AT Al wel AFAE @ A(Planning), 9753
Al(Execution), ATFHSHA (Verification 2 &7 = Atk WA A7 AA) A2 AES FHs= HAAE,
MNE AFHAE Agsts dAAE ag)a GAAZNA THE AN HXE @487 Hste] FAHA AT

A S AAshs AT A 5 ATAEEAR RS Atk 2P ZRAS #2449
- F ] 8L AR, A e, ol e, 99 3 F, A 3 SA4%

Jeto s AF 7R Azl e iy Bk 9 AHE,

Al BHE Aoz & 4 vk
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Table 7. Classification of Common Quality Elements

Phase Common Quality Elements

(1) Administrative Plan
Planning (2) Project Plan
(3) R&D Plan

(4) Process Mgmt.

(5) Documents & Records Mgmt.

Method
(6) Use of Statistics
(7) Nonconformance and Corrective Action
Execution (8) Material Mgmt.
Material
(9) Procurement Mgmt.
Man (10) Training and Qualification
Machine (11) Equipment Mgmt.
Measure (12) Testing & Inspection
Verification (13) Assessment

Bk ol AFFdPAY ATEReAT gitdo s FA Y Fobidl A dete FAEAlY TR A=
W (Method), 94 (Material), €18 (Man), A4](Machine), =48 (Measure)?] 5M #H N E577} 715310} 4
EWHMethod) SHAME 28 L AlZ 59 AN AFEAd G A= AN 22AA~ D FHE A

shar gtz LAz B, AT 3 Bsks B4 2 7SS geiske B4 1 7S
= & Tz S0 28, A2 Aol F-ekA B Atdel tiE 4
FEg Sk AT A Bel L AHEA 51501 =35 LA Materia) 2 UJ_OﬂfH%

v o]

™ lj:)ll
wE o M

A 0 9 44 5o 5 Seke A8 % 344l Bel7 A, S J0eare) AL 9
AL AEEE ATHS FAeb) AT A L A BB et

of
oL

L Oﬂ?ﬂﬂ LS e
fFAFSHAl M B9l AFED QA7) AAE
Method +toFe] AFEFH Q471 & e

_,_,
oz o
)
=
IS
2
2L
>

ST

d|
zi
ol

fr
o
BN
i)
fd
;C_}‘
rrow
pod)
o
ue

ATEAE B AEVF 18 S U IA EEH FF AFER AL dis] S At dojil AR
A5 gkt Table 83 2L, A&A3e] H7EARE A2 s Ear] flste] A8nts OELFJr(Cronb::lch"s al-
pha)#& AF&3ko] Table 80l 5”71] e 74 2015 g3l 0.7742 YELEow o]= AF APl A o
g o Algd ¢ ukal He 7]ES 075 A3lstRE o] Ay AHd £ e AR wddn
(Cronbach 1951).
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Table 8. Results of Questionnaire

Responses(Frequency)
Common Quality Elements @ Very @ Important ©) @ ® Very
Important Moderate Unimportant  Unimportant
(1) Administrative Plan 7 9 1 1 0
(2) Project Plan 8 9 1 0 0
(3) R&D Plan 4 9 5 0 0
(4) Process Mgmt. 7 10 1 0 0
(5) Documents & Records Mgmt. 11 4 3 0 0
(6) Use of Statistics 1 7 8 2 0
(7) Nonconformance and Corrective Action 4 7 7 0 0
(8) Material Mgmt. 6 3 5 3 1
(9) Procurement Mgmt. 3 4 8 3 0
(10) Training and Qualification 11 6 0 1 0
(11) Equipment Mgmt. 6 5 4 2 1
(12) Testing & Inspection 9 6 3 0 0
(13) Assessment 9 8 1 0 0

Cronbach's Alpah = 0.774

FEEHAY ANH TS doluy] $5te] 1899 HEHFE S7H¥ Z(nterval Scale)Z 7}E3kaL
(Jaccard and Wan 1996), ofglle] #AF M tigizbdel ts] 2 Fde4 HAEHGe midd pold v
Pairwise t-test& AAISITE 714y WA FA8 4 digh AEdgo] Hs on|gitt o714 gig7bd
S oy < AR A2 AT AEFE TR0 7] Wi, WA FE AV WA FHeART $8

#4% EAHom Ss] el

Hy:opy =gy
H:opy <y
72t FEZAQA T 7Ht AA A3 §-985(p-value)S VEREA Table 99 7t} Table 99 f-2]8HE0]
SEFE Aol 71Z4bE AL d o] AEE ¢ dSS ordth & il SR eIt A TEEEL
2 Ho Fesithe £ Aseee] 52 A4S guldth dE 5o (D) AIAE A (6) TAC] &8l g
A4 3 FeolgEo] 0.0027F o B R 99.8%2] Aol (1) BBAD ] ((6) SAe &8 Het Fha o
2 Fasitta & gt
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Table 9. Result of Pairwise T-test(p-value)

; ' 3 4 5 6 7 8 9 10 11 12 13

(1) Administrative Plan 747 155 685 785 .002 .124 .027 .001 .816 .088 .652 .851
(2) Project Plan .008 .395 .605 .000 .019 .012 .000 .685 .031 .402 .605
(3) R&D Plan 976 .977 .007 .334 .143 .048 .981 .271 .925 .983
(4) Process Mgmt. 729 .000 .023 .007 .001 .759 .018 .500 .729
(5) Documents & Records Mgmt. .000 .006 .002 .000 .625 .007 .215 .500
(6) Use of Statistics 979 711 500 .999 .866 .999 .999
(7) Nonconformance and Corrective Action .200 .007 .997 .353 .988 .994
(8) Material Mgmit. 282 .997 906 .993 .991
(9) Procurement Mgmt. 999 .857 .999 .999
(10) Training and Qualification .006 .227 413
(11) Equipment Mgmt. 978 .978
(12) Testing & Inspection .696

Aol A= Table 99 <13
pe A Tigke] R ttEY & HEEE T FES
FAELATL A FEEHE8 AR Fasita ZFZJ%L uj o] Fo] Azle] H= Q%i e 0)\0
Kim et al.(2010)¢] 1—p, = 7F4& 5 9ith o]
£ A743td Table 103 2t} o}&2 Kim et al (2010)01] A
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Table 10. Priority of Common Quality Elements by Kim et al.(2010)

Group 1 > Group 2 > Group 3

(1) Administrative Plan

(2) Project Plan

(4) Process Mgmt.

(5) Documents & Records Mgmt. >
(10) Training and Qualification

(12) Testing & Inspection

(13) Assessment

(3) R&D Plan

(7) Nonconformance and
Corrective Action

(11) Equipment Mgmt.

(6) Use of Statistics
> (8) Material Mgmt.
(9) Procurement Mgmt.

Homogeneity : 0.927 / Separation : 0.948
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E9lo] wrh folald Aolth BAl, £ ATNN ANE AT FARZE 49 F ATAY EE LuAls AT
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