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Abstract The Defense agency for Technology and Quality(DTAQ) initiated quality management at the
development stage and upgraded the Quality Control Gate(QCG) checklist to increase performance. The
QCG review was devised to supplement development stage deficiencies to prevent knock-on effects in
subsequent stages. However, efficiency and effectiveness are poor due to the following reasons. QCG
review of the Defense Project Quality Management regulation, which is a higher regulation, was
conducted to expand the scope of implementation of the lower regulation, and many review items lay
beyond the purpose of the review. Furthermore, most QCG targets are subject to MRA targets, and 84%
of QCG checklists items are included in MRA items, which means work is repeated and redundancy is
an issue. Actual application case analysis results include many review items of the regulation, but results
are less discriminating, and follow-up measures are unclear. To improve repeatability and redundancy,
and reduce the inefficiency and ineffectiveness of these tasks, the number of QCG review items should
be reduced from 104 to 26 to suit the purpose of each stage of the QCG. Also, if a consensus is
established with the relevant institution and regulations can be constructed that can be converted to the
next stage after addressing deficiencies, development and government quality assurance agencies could
secure development quality by reducing the burden imposed by numerous QCG reviews and prevent the
knock-on effects of non-addressed risk factors on subsequent development stages.

Keywords : Quality Control Gate Review Items, QCG Review Items, Quality Control Gate Checklist, QCG
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Table 1. QCG's Regulatory Goal Review

Defense Project Guidelines for Technical Support

QCG Cmalis; for Quality Management in the
Management
step . R&D stage of Weapons
Regulations S (DTAQ)
(DAPA) ystems!

*The degree of reaching the level
of manufacturing maturity that
allows prototype production

¢ Continuous implementation &
maintenance of the configuration
management system

*Prototype production system &

Design Quality assurance readiness

¢ Preliminary TEMP review
 Appropriateness of risk management
status at CDR

*Qulaity management support team's
supplementary requirements action
status

* Appropriateness of reviewing the
linkage  between  development
requirements and Spec.

Appropriaten_ess

*Test & evaluation readiness
*Continuous  implementation &
maintenance of the configuration
management system

*Review of applicability of prototype
manufacturting process and mass
production

*Qulaity
team's

Design
Verification
Appropriaten_ess

management
supplementary

support
requirements
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linkage between development
requirements and Spec. Table 2. QCG applied LQM
*FCA/PCA
*T&E results and reflection status Technology
Ready for Mass * Check -the readiness  of ~ mass s Low Medium High
. Vi
production production ‘ Developm
3 & Extinction *Qulaity management support team's Expense(billio
Management :;ptilscmcnrary requirements action 85 « LOM 1 LOM 1 LOM Il
Plan * Appropriateness of reviewing the 85~300 LQM I LQM II LOM III
1inka.ge between development 300 = LQM TI LQM TII LQM I
requirements and Spec.
Remarks Red Writing(Out of DAPA's regulatory goal) Remarks QCG applied
FA5AY B #4 FEZD, Table 19 &4 W E3, oA EA0e] Ro] ZAEAY Tt
83} 2ol BAFAR 39 FHL 49 8 B qrysnt FREARISERF 45499 6
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E}‘H“E} cation Evaluation Items Evaluation Items
2.2 MRA Hlﬂ _E_A_-! Reflect Requirements :E:EE ;8
AZ2A&EEH7HMRA: Manufacturing Readiness I;Chmcal Data Linkage +Design 10
B anagement * Design 20.
Assessment, ©]5} MRA)2| FF-8-2 Aol A Requirements tracking &
AR AZASERE QRAT ] sleso] 9o, change management
uh A ulAAE Az A0 o5} AJolA}O Identify the core
ATALRAGNA P4 AR AT A Kently the core
AN, Bl BAXSE BHal] Seto] Y= system
A AT HRAQ] AT E SRIsH= BrIE EH o) BOM creation status * Material 32.
oH5). e B8] 7k el B3 et Qualiy 30
. Desig review of
g wioi we HdueHozn ALEE AW D develop_ment items of [ oy
AZAHER7HE ST Axo] AL 24 A Subsystem & |
ubcontractor
= 5 ~ Desi
of Q8 Tyl dste] WLt BaAReEe] Do T
g]_tll_;_(j' og 0]6;1)]‘8]]0]: '3]__‘5__ @Eie]—%o = ;(ﬂg\_/lég\;.E _/’: developme_nt *Design 10.
_ _ o configuration *Design 20.
‘é"‘%‘ U]g*é—?j' 73'?‘ E%G]'Ofl XH 0]61016]'5% 7J—Zﬂ£]01 identific_ation statement
9&11—4'- Interface management :g:igz ;8
et A9 Qinel BAEAE A8 it A e
FASER/L 48 he vmshd chest T e on*Materia 20
Agrer B4 JRel EABAY A8 e Qually 44
o] Bl Hu = = Reflect development
Table 2'] o}\—ﬂ ‘ITOﬂH Hx= LQM 11, LQM Il &5 specifications of reliability
oK 7] 8509 wlEt F5 F 71 HHel wAYG b jecttves
7 Sielo] delehe Azt 8509 oo e ey Ay by
E"‘% TH%_QE 5}'—7— 9»1—9—]1], Z‘ﬂ}—ﬁi‘E ’%‘7]’ EH/%"% % Core component reliability * Design 10.
/\]-%]H] 2009']_%1 o]/g_ EE‘_' fo) E oa];g, H]_g_ %94 %@E test plan * Material 26.
7} 2o ZHS fgiato g 7 gong ZAEAH 7 Config_  Configuration *Design 9.
= o= o= uration  management business *Design 16.
& 2 diFiE ARST B7F ool T manage. system *Design 17.
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Configuration control «Design 17 *Design 10.
ment sys_tem esign 1/ Update P-TEMP *Design 14.
business «Design 15.
Configuration status
system . . -
man_agement Design 16. *Design 10.
Draft DT plan *Design 14.

Identify core *Design 12. *Design 15.

manufacturi_ng processes

Preparation prototype

* Technol & Indust
echnology ndustry mai_ntenance during T&E

Foundation 3.(T&I F 3.)

Identify production *T&I F 5. Preparing to start Test
capac_ity *T&I F 8.
*Design 18. . . T&I.F 1.
*Design 19. Design field *Design 11.
“T&LF 3. Risk * Material 27.
*Design 19. manage_ T&E field
. . ¢
Set production rate & Ph;iie:seiii etlb;léty & men *T&I F 3.
yie_ld rate targets & : Prototype field *T&I F 4.
(P C&M 42.) *T&I F 7.
* Quality 44.
*Equipment 56. Lmk'fige of development « Design 10.
“T&ILF 6. requirements
p - *Equipment 57. Update TEMP *Design 14.
“TRIF 6 *Design 15.
?;s}ll.rltr?isproductlon *Design 21. * Design 10.
-t *Equipment 57. Update DT plan *Design 14.
*Design 15.
Prepara_ Develop a d.raft «Design 18. :
tion for manufact_uring process * Design 10.
DT plan Verification *Design 14.
rotof .
protonpng Construction of process °gu(;i£;[ 2; *Design 15.
management system * Quality 46. Subcontractor *Design 10.
Identify materials required . dev.e'lopl'nefnt item 'Dengn 14.
for system development * Material 26. verification test *Design 15.
*T&l F 8. Interface verification for :Des%gn ]2'
Review required material *Material 27. T&E requirements .Dengn 14.
availability * Material 28. readiness Design 15.
* Material 30. Identify test limits *Design 10.
Material management * Material 33. T&E data management
Svs tem * Material 34. -
VS * Material 35. * Design 10.
- - Reliabiltiy test plan *Design 15.
Construction of * Material 31. « Material 26.
subcontra_ctor * Quality 45.
management system * Quality 47. RAM analysis results *Design 10.
ver_ification *Design 15.
Single, foreign source *T&I F 2. -
id_entification & stability *T&I F 8. SW reliabiltiy test plan :EZZEE }2
Extinction management  *Material 28. .
Prototype status
Production manpower, -
ed_ucation/qualification  * Manpower 54. Preparation prototype
ma_nagement mai_ntenance during T&E
Identify core quality *Design 12. Preparing to start Test
char_acteristics *P C&M 39. T&E manpower education ®* Manpower 54.
Prototype quality *Quality 45. Appropriateness of
assuran_ce plan * Quality 48 devel_opment *Design 16.
Prototype Prototype quality data configuration co_ntrol
quality co_llection i i
assurance SO Config_ Configuration status «Design 16.
readiness Material quality manage *Material 26. uration ~ Mman_agement
_ment * Quality 45. manage_ BOM & Interface .
- ment * Material 32.
Quality manpower, . manag_ement
d tion/qualificati * Quality 45. status -
educa_tion/qualification « Manpower 54. Timely prototype
manag_ement reflecti_on of «Design 13
T&E Linkage of development «Desien 10 configuration cont_rol & :
requirements estgn 10 results
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FCA/PCA preparation 'DesTgn 10. BOM & interface * Material 32.
*Design 13. manag_ement
*Design 18. T&E
Proof of manufacturing *Design 21. result T&E results reflection &
processes & facilities *P C&M 43. reflection status management
*Equipment 55. status
*P C&M 38. *T&I F 3.
Production improvement ¢P C&M 40. Set production rate & *Design 19.
activities * Quality 44. o lil ate ia ots *P C&M 42.
*Equipment 56. viela r T8 * Quality 44.
*Equipment 56.
*T&I F 3. *T&I F 3.
) ) *Design 19. P *T&I F 5.
prdocton e & v 10 G ety i s T8
- imp p « Quality 44. prod_uction capability «Design 18.
Pro uction *Equipment 56. * Design 19.
& quality
P Design manafacturing .
manage_ .
t . *Design 18. pro_cess for initial mass Design 18.
men Date analysis & update of — *Quality 44.
curit o *P C&M 41. pro_duction
maturity process capability ) —
level 'Quahty 44.
Qu'alit.y' improvement « Quality 45. Securing manufacturing “T&IF 6
acti_vities facilities for intitial mass i .
R *Equipment 57.
Update prototype quality ¢ Quality 45. production
assurance plan * Quality 48.
. i . . . *T&I F 8.
Material management Material 33. Production Review required material

sys_tem

¢ Material 34.
* Material 35.

Manage risk factors for
initial mass production

*T&I F 1.

* Manufacturing Plan
Schedule Management
60.(MPSM 60.)

* Material 27.

Prototype quality data

* Quality 45.

Prototyp.. an_alysis * Quality 48.
ing & Identify Quality
quality  improve_ment
issues requirements
analysis Quality problem history
management
SW implementation & *Design 10.
SW int_egration *Design 15.
develop_ .
ment & SW test Des%gn 10.
*Design 15.
managem
-ent level SW deployment & « Design 20.
mana_gement
Meet development
requir_ements
* Design 10.
=Reliabiltiy test results  *Design 15.

* Material 26.

X * Design 10.
Defense Confirm RAM T&E resu_ltS'Design Is.
'stan'dardf Check output related to
ization
readiness
. . . *Design 10.
Configuration audit results Design 15.
Completeness of technical®Design 10.
data *Design 15.
Configuration change «Design 16.

hist_ory management
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* Material 27.

readiness availability for initial « Material 28.

of mass Ma_ss production « Material 30.
production - -
system Securing long delivery « Material 36
materials ’
P C&M 38.
Production improvement *P C&M 40.
activities * Quality 44.
* Equipment 50.
. . *P C&M 37.
Process index analysis . .
rosults Quality 44.
* Quality 51.
*T&I F 5.
*T&I F 8.
Assessment of key Sources'Design 10.
* Quality 45.
Extinction management  *Material 27.
Production manpower,
ed_ucation/qualification ~ * Manpower 54.
system
Part-Process .DeSigI_l 18.
standardizati_on * Material 29.
- * Quality 44.
Initial mass production
qu_ality assurance plan ¢ Quality 45.
prepa_ration
Quality problem history «Quality 48.
Mass management

production Test measurement *P C&M 43.

quality  equip_ment verification  *Quality 49.
assur'ance Quality management plan *Material 31.
readiness

for subcontractor's
produc_tion items

* Quality 45.
* Quality 47.

Quality manpower,
educa_tion/qualification
system

* Quality 45.
* Manpower 54.
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Results of
mass

Table 4. QCG Risk Assessment Results

production Results of mass Case Review Risk Assessment Results
risk produ_ction risk *T&I F 7. Items High Medium Low
managem management analysis 106] 41 0 8 33
ent
analysis 2[7) 39 0 5 34
[8] 0 6 27
*Costs & funding 22. 2 32
Costs & *Costs & funding 23.
funding +Costs & funding 24 SJRw Wlol T2 XA A4S AT AT Table
*Costs & funding 25 53} ol Waket AFEAZE Folso] Sl ol 74
* Manpower 52. = - - R
Manpower m P = oll A= Frhaao] o2 2AHHo] A2k o]l
* Manpower 53. _
A g1 Beto] FA|gtE]o] QYA ot WA EE= EAY
Faciliti_es * Equipment 58.
° o
- MPSM 59, 12 sreheet.
Manufa_ * MPSM 60.
cturing
plan, * MPSM 61. Table 5. QCG Action Results
calendar o MPSM 62.
manage_ Risk
ment * MPSM 63. Case Evaluation Action Results
* MPSM 64. Results
Remarks ~ QCG ONLY MRA ONLY 161 Medium none
Low none
%@%zﬂﬁjq_ xﬂg&_Aég}E 1'137]-‘6‘%‘)]-‘2_‘% /E]-j—_ E]ﬂ"}j‘ 7:1E 2] Medium Recommend/Supplement
L BAEAA 104 B  Table 391 B4 2 o RecommendSurlenen
el ] = 1= Medium Recommend/Supplement
1770 B713E-S A LSt 84%2] H7FFE2 A2 3l8] -
ow none

o
H7Rg e mteo] 95 Wk °l FH4o] 9T
U WRIEL AXHSE BAE Bee] JAHoR

=
d ZA-0l Fz Hold # glee & & Uk

i ot b oHr

N

3 ZESHE HE Al 24
FAEAA A& A 242, FE5AHS] 9AE
AA A8 FE2 QCG 19 A A=A F7AA
THEEA FEAEIeAE AF 430 HAAEE F
3970 olFE st 91% o= 18sHALL, QCG 2
of AR AEZY AR 340 A= S 33HE A
sto] 97%E 1&SIAH. AW AAE =2 diFE
= W AR ol WE B7HE
ol 7]Q1gt Ao wE
FAAY Y= 97t 248 Table 494 &
o] HHo] Gojxict, UukHo=® PL 2 Q1L
&9 e F FEI v APk 5 FEo=

ol ST Wylo] W AFRX A PAF
B71 23S ASsjorsht 75 TAlo] QT )&l A}
Aol AFRA] BEe e Bk By

et

N

4 ZAEZESHE HEes 4k

FEEAAY 7184 AR AAMNIIRGAM
FEEAE o AR AolHA] = stof dA 3
Azzaldee &dd, S FHske o=
QCG 1.2 AA=E S3e 7L AIAE AR 7k
g gelshedl 11 F2jo] 9lem, QCG 2.+ AlAB7}
o 8 71 44 A3AY Hdde Idsk=H
1 ZZo] 3tk QCG 3.+ FAkerldl $8e 7L =
QD A3 dE7E Adstal, Fat 2uldH 9 B
Rl 2A7F §leA FRlsketl 1 F40] Sl
71E FESAE 43S 3 A A
of 27 FABAHY 7|2 AEEAS 15t A%
o FESAE 2 HHIE2 Table 63 2t

i

Table 6. QCG Step-by-step Destination Items

?tggj classifi_ QCG Detsi;lia
(Goal) cation Evaluation Items I_tems

(lD ) Design Reflect Requirements [ J
esign

Maturity Technical Data Linkage Management [
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Appropr_
iateness)

Requirements tracking & change
management

Identify the core characteristics of the
system

BOM creation status

FMECA

Desig review of development items of
Subsystem & Subcontractor

Completion of development
config_uration identific_ation
statement

Interface management

Part-Process standardizati_on

Reflect development specifications of
reliability ob_jectives

Check reliability analysis results

Core component reliability test plan

Config_ Configuration management business
uration System

manage

Configuration control system
_ment

business
system Configuration status management

Identify core manufacturing proces_ses

Identify production capacity

Set production rate & yield rate
targets

Devlelopment of production facilit_ies

Securing production facilities

Develop a draft manufacturing
pro_cess

Prepara Construction of process management

tion  System

for Identify materials required for syst_em

prototy-development

ping
Review required material availabil_ity

Material management system

Construction of subcontractor
man_agement system

Single, foreign source identification &
stability

Extinction management

Production manpower, education/
qualification management

Identify core quality characteristics

PrototyﬁPrOtOtype quality assurance plan

pe Prototype quality data collection

ualit ) .
a Y Material quality management
assurace

1‘eadmessQuality manpower,
education/quali_fication manag_ement

Linkage of development requireme_nts

T&E Update P-TEMP

Draft DT plan

Preparation prototype maintenance

during T&E

Preparing to start Test

Risk Design field

manage
_ment

T&E field

Prototype field

2
(DesignV
erificat_
ion Ap
_propria
_teness)

Linkage of development
requirem_ents

Update TEMP

Update DT plan

DT plan Verification

Subcontractor development item
verification test

Interface verification for
requirem_ents

T&E

. Identify test limits
readine

_ss T&E data management

Reliabiltiy test plan

RAM analysis results verification

SW reliabiltiy test plan

Prototype status

Preparation prototype maintenance
during T&E

Preparing to start Test

T&E manpower education

Appropriateness of development
configuration co_ntrol

Config

- _Configuration status management
_uration

manage BOM & Interface management

_ment

Timely prototype reflection of
status

con_figuration control results

FCA/PCA preparation

Proof of manufacturing processes &

facilities
Production improvement activities
Production rate & yield rate

Product imp_rovement plan

on & Data analysis & update of process

quality capability
manage

_ment Quality improvement activities

maturitYUpdate prototype quality assurance
leve plan

Material management system

Manage risk factors for initial mass
production

Prototypl Tototype quality data analysis

_ing & Identify Quality improvement
quality requ_irements

issues
analysis Quality problem history manageme_nt

SW

SW implementation & integration
develop

—ment &S\X/ test
man_ag

454



AT AGAEE 5% FE5AE AR 153} et AF
— o Gael GRAAEEA 20 FES Ay
level SW deployment & management Z WEo| A5t AIAES] HE WAL 7] 5| WeS
(SR g Meet development requir_ements a, A]xﬂ% %‘-‘7& BHZ ] _0_1(7-1 /L]_zﬂ _oj) J,]. x].xH nxh,]—a] 601-
eady .
for Mass Reliabiltiy test results 2o A¥Er} tharel ]Z‘]]—EO] 7H1:ﬂ-;<]__/] H;:" _,]E]:HE
prod_ Confirm RAM T&E results -
uction & Defense Check output related to RAM Zﬂzﬂ]'ﬂ%\]g = 51_%0]—0:1 _u.]/\}(—] O]ﬂ' %xﬂ_r’]— QCG 2.
Exiner_ sandard 2 T S U ARa 7= 30) 349 5 lE A5ea
: " it ¢ s =
on Ma 123:1@1 onfiguration audit results o A A=A AR ABA0 T P S 9l
n:.gpeme) readiness completeness of technical data [} : Ho = A= ARALE ud
ot Plan Configuration change history = AL AR Zx AT dAE 4 AdYrHAE S ek
t . - - -
;g;afeszeiface management ‘dieet WAL, olek HEof obef FEl A AA
T WE=o] B3, EHolA ASE WaHole) weke
f_:gﬁzti T&E results reflection & status ° Efﬂ', /\]Xﬂ% ]:HOL; XE.]— Xéﬂ@ ‘/l\‘ 9\;7]\“5 %*J%ﬂ %Xﬂ
on management AANE W22l Ao 3= ARAT 7
44 g4 A QCG 3. &= A&
; ; 2 2770 489S 3 A4S AL FITAD 2
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Product Segl%ring manufactur%ng facilities for jd.;_q gr=ol #alsle g Aog 1";]_'?_}‘%1:]'
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i
readinessReview required material availabil_ity
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product secyring long deli terial
Vo ecurm% or‘1g elivery ma erAla-s: 3 7245
system Production improvement activities
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