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Abstract The Defense Acquisition Program Administration established a rapid acquisition system to
quickly acquire weapons systems in consideration of the swift technology development trends of the
private sector during the 4th Industrial Revolution. The rapid acquisition is carried out in the following
sequence: project public offering, project selection, prototyping or deployment, pilot operation,
requirements determination, and full deployment. Project selection for rapid acquisition is the most
important process in terms of the project's success or failure. Therefore, the rapid acquisition project
selection evaluation index is an issue directly related to the success or failure of the rapid acquisition
system. This study was conducted to improve this evaluation index as follows: First, it compared and
analyzed the rapid acquisition and the advanced concept technology demonstration system, to identify
the limitations of the evaluation indicators proposed in previous research and areas that need
improvement. Second, based on the identified content, an evaluation index(draft) that improves the
evaluation index suggested by existing studies was constructed. Third, based on the important results
collected from a survey of experts regarding the evaluation index(draft), exploratory factor analysis was

performed to present an improved hierarchical evaluation index.

Keywords : Rapid Acquisition, Rapid Prototyping, Rapid Fielding, Project Selection, Systems Engineering

*Corresponding Author : Jung Yoon Lee(Ajou Univ.)

email: leejy@ajou.ac.kr

Received October 14, 2022 Revised November 2, 2022
Accepted December 7, 2022 Published December 31, 2022

721



AN &85 =5 A A123d A28, 2022

421 A A 5 At H3lo] wet 7|eg4le
oAl wl=2A AP et o]HgE o
A48 E(Rapid Acquisition)

g =1} Eolo] A1435] -85

s
o
=
&
He

o
-rr‘ 0.

H3E(Rapid Fielding)¥} 2

1.

o YANYHL
B9 453 7162
T 9k A4S A

ME

Sx

=
211 HET7IEAY H USRS N W

ANE71&EAE(ACTD:  Advanced  Concept

Technology Demonstration, ©]3} ACTD) A|Zx “o]

AAE7|SAHA LS A5
o] 20219 A=sH1,2] =itk 4452 671 o]q1
NAE BE 9 A 284 RIS 28K 4

1:1] g 7ae

o Bgoto] A2 AP AHL 5T

o ZHe DA el AR AeA HrlkE =
A 34 o1l Tgie] A6 Acleh. AEIS

o “hzko] Al7]%4S BE3t AES FLujstAY 7H‘:””P

£A)

o d7NE= *l A=

< ol Al&A 7 EHRapid Prototyping) & 7-&

ek A8 T2AsE A
% AT E A

JI’

5lo]

ok

o of

ol, AQ4A7A, AP} £o|tH3,4]. A
F AYAY ZEAAE 414

oq TAH BEHS B T 4044 U WRE 3
[11"8F= Ao|}.

B, AR, AR

/LI:HEI‘:) q_/\]. _oJ—_ELAg

H=

%8s eAs
a58s mEds 5 A2
oA AL, ofu) AgEE AIAA B
BE AEE AAZRAC A4 71z0] ek, BT, A}

A&EES] =

M= Table 1

flo i uht —l)l'

AAA A= o]T AH X TAQ] 7|Fo] HEF A

AAA WA EL AL

T CE T

H ool &3

e S ISR s

RAwo] W4l Q40]TH3].
AR B E) ] B
A 92022510 FEATEA AL TLT 2
o 3, A4S Aot 4 A
AEE 3 BAsl] 7|2

3T /\ZE]O
B=T B = =)
Al

11‘*‘1‘

A

[e]
A

oX oo rH X
JN _ll?_, JK‘L

r# filo

Aa7eAd

A, A

o
A 717k ol€jolz AEH Ao|7t Qlal, A&HAES

P& ACTDS} 87 71& $F, A
717 9 B 23] SHolA wmst
4R ACTDSF AFY

H=

87 71 F0] LS BRE sk 7o ohd &

RISt Aolzo] girt. FPHoe 1w

53t ACTDE 443 7148 28310l 2 2
RAShL HASiR AARIThs el Alzel
|rjAto] gt ulEhA, A&3E0] LS 9

E‘H/ﬂ% W7 ACTDS| Auf <13t sfa=ete] disf +
=2 ga7t ok

Aol A ARt F7HA 22

AE metsial Zido] ettt RS AEditt. &4,

AEE Y82 Bige R 7|E

BAARCHS PR A, AT B AR
2y =290 AWE viglo

2 595 PHED g
2 B 8918AE Saste] AT 4SS AgIA
3 WAAES AL ol

shet,

292 ASstste] Al

A7) B ES AHG
2A}

o] 419
AR 05 2

2.1.2 ACTD FIE AITj RIOI24 2 M1
S6t A4ES HT2Y AN £

B ACTD Al o] B4 1L

2 Y7} 71E Eo AN k. 3

XF
=

4
njo

Y& 2(2016)= ACTD 4] B4 AME A8 A
2 B0l gl 2, A9 IRtpo] 7he: 47%7F

Table 1. Comparison of Rapid Acquisition & ACTD

Sort

Rapid Acquisition

Rapid Fielding

Rapid Prototyping

ACTD

Required
Technology Level

End Product
Level

Matuared
Technology Level

Matured
Technology Level

Project Proceeding
Method

Purchase of A End Product

Prototype Development

Prototype Development

Project Proceeding
Period

Delivery within 6 Months of
Contract

Prototype development
within 2 years

Prototype development within 3 years

Follow-up action

Purchase or Additional Pilot and Prototype Development
Projects after Determining The Requirements

Entering the System Development or Mass
Production Stage after Determining The
Requirements
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Table 3. ACTD Project Selection Criteria or index
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Table 2. Key Problem & Solution Analysis Results

Sort Contents & Considerations
Key Problem Inadequate l‘Evaluanon‘Cnterla for
Project Selection
Solution @ Requirements Stability
Solution @ Technical Maturit?f,. Difficulty and
Creativity
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Matthew T.South(2003)[14]

DAPA. ACTD Project Management
Guidelines(2018)[6]

Kim et al.(2015)[15]

Necessity and Operational Concepts

Necessity and Operational Concepts

Military Effectiveness

Operational Requirements
Satisfaction

Operational Requirements
Satisfaction

Technology Maturity

Technology Maturity

Achieving Technological Value

Complete Time-frame

Deployment Urgency,
Development Duration

Deployment Urgency

Affordability

Affordability

Cost to Effectiveness

Interoperability

Interoperability

Interoperability

Sustainability

Military Utility
Demonstrations or Exercises

Sufficient Funding

Development plan

Risk Identification and Acceptability
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Table 4. Evaluation index of Project Selection

Rapid Prototyping Rapid Fielding

Military Applicability & Needs| Military Applicability & Needs

Capability Overlaps &
Redundancy

Capability Overlaps &
Redundancy

Domestic Technology Level Domestic Technology Level

Possibility of pilot operation -

- Localization

- Technological innovation
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Table 5. Rapid Acquisition Project Selection Contents

Sort Contents

1. Needs from Operational
Context and Threat

2. Capability Requirements and
Gap/Overlaps

3. Life Cycle Cost & Affordability

4. Influence of Other Systems

5. Performance for Mission
Effectiveness

Requirements
Stability 6. Other System Attributes

7. Interoperability

8. Frequency & Electromagnetic
Environmental Effects

9. Intelligence Supportability
10. Safety
11. DOTmLPF-P Consideration

12. Possibility of Pilot Operation

13. Technology Readiness

Technology |14 National Defense Industry Policies

Such As Technological
Innovativeness & Localization
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Table 6. Operational Definition of Rapid Acquisition Project Selection Contents

Major Requirements Example in

sort MIL-STD-961E(2020)
1. Reliability
2. Maintainability
3. Availability
4. Logistics
Applicable 5. Human factors engineering
Requireménts for [l 6. Environmental Conditions
og:éi?;:sl 7. Interchangeability
of 8. Product characteristics
Rapid Acquisition || 9. Chemical Electrical &
Project Selection Mechanical Properties
Contents 10. Security and privacy
11. Interface requirements
12. Electromagnetic Radiation
T3. Sarety

Rapid Acquisition Project Selection Contents
Related to Requirements Stability

—_

. Needs from Operational Context and Threat
. Capability Requirements and Gap/Overlaps
. Life Cycle Cost & Affordability

. Influence of Other Systems

. Performance for Mission Effectiveness

. Other System Attributes

. Interoperability

[ I N Y I NS O N

. Frequency & Electromagnetic Environmental
Effects

/ 9. Intelligence Supportability
10. Safety
/ 11. DOTmLPF-P Consideration

12. Possibility of Pilot Operation




fill‘

AFSH71&8H5|= 52 #1233 A128, 2022

ol

12 QloEg 7|22 o2 JCIDS Manual(2018)[17]
144 AL = 2715842} 7T Bet
82 Fxsh= zlo] FFsltt. tigt, JCIDS Manualoll
= YFEHE A8t A5(Performance for Mission
Effectiveness), 7|E} A|AH] £X4(Other System
Attributes)°]l SiFole FES GFE AARE AAJstaL
Uct. olof ohgk AS E Bf 3R] tigt 244 FoE
el % = A4 24 EZ2Q1 MIL-STD-961E(2020)
(18]} u] =PEET/IO]=E(DAG: Defense Acquistion
Guidebook)(2013)[19]0]  AAJE  ASOE(Affordable
System Operational Effectiveness) ModeloA AJA]
Sk AIAED AP AR RS

MIL-STD-961E= 7144 WA = 43}
s7] 91gt 5 9 AAo] B3t EEO|Th I AL
A& B, +X99 884, A8 2, 24
7€ #& 4 58 52 1820]sto] &g, At
39 HF Egolng 27| QAR sk d 9l
o]A Bottom-up FHTWHOEHN 2 FHolrh
MIL-STD-961E M= 1§ 4 A Al 18 7
% 2870 FEZ AAEA AFStal itk = HE A
N 27158 aEsior & 8 1370 =3 A
ou, offf Table 67} Zo] AFBIE 93t 5, 718
AAH &4 A4S 28 (Interoperability), FIks 2
A&7l A(Frequency &  Electromagnetic
Environmental Effects), F4(Safety) &=l thgt
ZAA Jog FASS o &8sttt UHA 1570
FE2 A7 U F%(Materials and processes), A&k
714(Workmanship) 522 E7|4A 7 o] A9
7FsStAY AEZE 2ot FEo|EE 2AH Aol &g
/ol A ALt

ASOE HHl2 AR Al 13849 Y 433
o B4 29E Huidslr] At AR F8 FA8

e

i

Table 8. Derived Contents Related to Technology

A $EF7H]E(life Cycle Cost) % ZHAA
(Affordability), 7123 “d's{(Technical Performance),
A A X LA(Supportability), Z2AA G-8A4)(Process
Efficiency) 2.2 FEHTH21]. 857818 @ FAA
(Affordability)2 AAS] $857] Avle] A5+ &
HE-S 13t AAdE vEiH, 71ed 452 dF
DL At AAE B S48 Ao AA X4
A2 A" ABE, 716 B A0 HFo] A AlA
do] guht s o s FHEEA] YEH, A=A
(Reliability), H]’d(Maintainability), XD (Support
Features)® AoJett, TZAA G842 EF(Logistics),
2%(Operations),  “gH]/-A(Maintenance), A+
(Production) £H9] E&40] I3t AR F=2 &
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9] A = F9= offf Table 73+ Zth. ASOE
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Table 7. Definition of ASOE Model Contents

Sort Contents

Conducting a program at a cost constrained
by the maximum resources

Life Cycle Cost
& Affordability

Technical Performance is realized through
designed-in system functions and their
corresponding capabilities.

* e.g., speed, range, altitude, accuracy

Technical
Performance

Supportability includes the design factors of

the system and its product support package

* Design factors: reliability, maintainability,
support features

Supportability

Process Efficiency reflects how well the
system can be produced, operated, serviced
and maintained.

Process
Efficiency

GURSZ fieilggé;ia] R;ii:ﬂ;zh%?;? JOhI(lnggl)v[[;;]k ns Lee et al.2018)[23] | Lee et al.(2014)[24] Derived Contents
Domestic Technology Technology Development Technology Technology
Technology Level Readiness Readiness Level Readiness Readiness
B Technology Technology Technology ~ Technology
Difficulty Difficulty Difficulty Difficulty
Technological Technology Technology B B Technology
Innovativeness Innovativeness Importance Innovativeness
External
Dependence Localization
Localization - - Project Schedule | & Connectivity with (BExternal
Existing Dependence)
Technologies
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Table 9. Revised Rapid Acquisition Project Selection Contents & Operational Definition

Revised Contents

Operational Definition

Major Ref.

—

. Needs from
Operational
Context & Threat

Need based on review of the extent to which threats are
addressed in the operational environment and contributed to
the achievement of operational effectiveness

JCIDS Manual(2018),
ICD/CDD Writer's Guide(2009),
Rapid Acquisition Guidelines(2022)

2. Capability Superior and non-redundant capability requirements compared JCIDS Manual(2018),
Requirements & . Fi ditional milit b'l't'p ¥ req P ICD/CDD Writer's Guide(2009), Rapid
Gap/Overlaps O traditional military capabilities Acquisition Guidelines(2022)

3. Life-Cycle Cost & Affordability considering total life-cycle cost to achieve and JCIDS N'Iam,Jal(ZO.lS),
Affordability build capability requirements ICD/CDD Writer's Guide(2009),

DAG(2021)
4. Influence of System requirements based on interdependence or dependency JCIDS Manual(2018),

Other Systems

with other systems

CDD Writer's Guide(2009)

. Performance for

W

Key target performance attributes to meet capability

requirements to achieve mission effectiveness

JCIDS Manual(2018), CDD Writer's

Mission * e.g. Unique Technical Performance such as load weight, Guide(2009), MIL-STD-961E(2020),
Effectiveness detection distance, and operation duration, etc / System DAG(2021)
Supportability such as reliability and maintenance, etc
Other system attributes required to achieve mission
6. Other System effectiveness in addition to key target performance JCIDS Manual(2018),

CDD Writer's Guide(2009),

. N . . .
Attributes e.g. Human Systém Integration, Environment Factors, Security, MIL-STD-961E(2020)
Open System Design, etc
Compliance with regulatory and standard interoperability JCIDS Manual(2018),
7. Interoperability requirements CDD Writer's Guide(2009)
* Including interface requirements for interoperability MIL-STD-961E(2020)
8. Frequency & . . . '

. Compliance with the requirements of the government's JCIDS Manual(2018),
Electromagnetic . . L .
Fnvironmental frequency management code and electromagnetic compatibility CDD Writer's Guide(2009)

military standards MIL-STD-961E(2020)
Effects
9. Intelligence !”osmblht.y of the military providing non-disclosure rr'uhtary JCIDS Manual(2018),
L information necessary for the development or operation of o :
Supportability o X CDD Writer's Guide(2009)
military maps, etc. to development inst.
Adequacy of safety requirements considering system technical JCIDS Manual(2018),
10. Safety and operational characteristics or compliance with relevant CDD Writer's Guide(2009)
standards MIL-STD-961E(2020)
Impact of combat development support factors and
appropriateness of development/complementation  factors
11. DOTmLPF-P review results when introducing the acquisition target system JCIDS Manual(2018),
Consideration group ICD/CDD Writer's Guide(2009)

* factors : doctrine, organization, training, material,
leadership/education, personnel, facilities & policy

12. Possibility of
Pilot Operation

Whether it is possible to test the rapid acquisition selection task,
such as the military pilot organization and pilot operation
environment

Rapid Prototyping Guidelines(2022),
Choi et al.(2014)

13. Technology
Readiness

Degree of technology maturity to reach the required

performance levels within the schedule and budget

JCIDS Manual(2018),
ICD/CDD Writer's Guide(2009),
John C. Mankins(2009),

Lee et al.(2018). Lee et al.(2014)

14. Technology
Difficulty

Adequate or low technical difficulty to transform immature
technology into mature technology within schedule and budget

John C. Mankins(2009),
Lee et al.(2018). Cho et al.(2020)

15. Technology
Innovativeness

The degree of application of key new technologies that have not
been applied to the defense sector

John C. Mankins(2009),
Rapid Fielding Guidelines(2022)

16. Localization
(External
Dependence)

Risk and management measures in terms of the supply and
demand of external materials in development and production,
such as supply and demand of parts from abroad, and
maintenance of future operations

Rapid Fielding Guidelines(2022)
Lee et al.(2018), Lee et al.(2014)
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Table 10. Results of Exploratory Factor Analysis

Factors Cronbach’s @
Contets ) 5 3 Uniqueness (Total : 0.851)
6. Other System Attributes 0.774 0.455 0.841
4. Influence of Other Systems 0.718 0.388 0.836
5. PerfoFmance for Mission 0.695 0.499 0.840
Effectiveness
9. Intelligence Supportability 0.646 0.560 0.839
7. Interoperability 0.604 0.639 0.843
8. Freguency & Electromagnetic 0.603 0.606 0.840
Environmental Effects
11. DOTmLPF-P Consideration 0.596 0.661 0.843
10. Safety 0.556 0.569 0.836
13. Technology Readiness 0.806 0.384 0.847
14. Technology Difficulty 0.731 0.429 0.841
15. Technology Innovativeness 0.712 0.478 0.844
16. Localization (External Dependence) 0.637 0.518 0.842
" ek o Cpron
2. Capability Requirements and 0.702 0.483 0.847
Gap/Overlaps

3. Life-Cycle Cost & Affordability 0.644 0.502 0.842

Eigenvalues 4.2823 1.5972 0.7371 - -

% of Variance 23.5 15.2 10.8 - -

Cumulative % 235 38.6 49.4 - -
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Table 11. Name of Factors

Contents

Level 1 Level 2

Operational Effectiveness &
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System Requirements

Contents 1 ~ 3 in Table 9

Contents 4 ~ 11 in Table 9
Contents 13 ~ 16 in Table 9

Technical Feasibility
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