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Development of Technology research and analysis method for
acquisition strategy of Combatant support systems
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Abstract In combatant support systems, a systematic acquisition procedure based on system engineering
was established. Items requiring acquisition are changing into equipment that combines IoT(Internet of
Things) and drones. This study developed the technology research and analysis method for the
combatant support systems to provide more advanced results than the previous technology-level survey.
Based on MIL-STD-961, the list of required operational capability (ROC) was standardized according to
the characteristics of the combatant support systems, and the critical technology element (CTE) was
derived using the work breakdown structure(WBS) and range type required operational capability (ROC)
was presented considering the acquisition period and domestic industrial development. The acquisition
method was further specified by analyzing the results of technology readiness level (TRL), and cost
analysis was conducted accordingly. This method can help establish a more systematic acquisition

strategy of combatant support systems than before and contribute to improving the quality of munitions.
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Table 1. Range of technology level survey and precedent
study on weapon systems and combatant

support systems

Weapon systems(critical technology)

(Technology level survey)

(Precedent study)

= Weapon systems technology
analysis (pre-WBS)

= Domestic and foreign
technology level analysis

= [nvestigation of technology
development trends

= Future technology prediction
survey

® Operating concept, ROC
analysis

= (Technical) TRL assessment

® (Economical) Cost analysis

= (Policy) Ripple effect analysis

= Acquisition method, project
promotion plan

Combatant support systems

(Technology level survey)

{Precedent study)

= [nvestigation of technology
development trends

= Domestic and foreign
technology level analysis

= TRL assessment, Cost analysis

= ROC, Acquisition method

= Project plan

Not defined

2 7o Il lay £032021)9) A

B 9 AHAUAA S50

S 7120 =" A

AGAA ZerE2 A RS

S I =3ksto] YA LA A

gRA B4 WS AL 2 H8sig

2. 7|&ZA}-

HI

=

M dpo| JHer 9 X

1 2
=2 X 1o

AGAGAA 71&2AHEA 9] L 71E9 A
AL A 7erE2Ae] SEYHE w3} 5t T
Iotolet. A 7eFERA e o 80 7o, U
-9l s B4, WBS(Work Break down
Structure) £&9] &2 AYP=JT}H3]. sHA|qL, F71A|
A9 APATolA A+=E E5H|E, CTE, TRL 50l
AR YAA Bopol| A= g3-go] ot " Qo met 7]
EXAL BAoAE & Q7ARY £40] I4FQl I8
Aoz Z71E9lom, WBS & olF d4rj&ss

4

T

415

(Critical Technology Element, CTE)9] A&} 7|&
A<t BH7KTechnology Readiness Assessment,
TRA)7} 3 st 5 51t 53] 71&9] MR
AA ZesE2Aet 7P 34 o8 J2 AusEY
71€9 955 EHE sto] 1 AIE At 7|E9
WA 2], AgE 8 2 g5 Fx 7|72 1Esto]
AR 71eFEolA 952 F Qe TARTE 2 S
A AAsk= Aoltt. Egt =& AIE FEste] &
QD 2 54|80 tigt FHQ ATE A Al
|5to] S 59] HFHR] JArEA S HRE RN L&
& &= Sk oF Fig. 12 AYALAA 71&
Ab- B0 gt TEAA BA|rolt),

>

BNl

‘ Concept of operation

-

Analysis of
military requirements

Analysis of domestic and
foreign technology level

Required operational capability
(ROC) 1

Cost
Analysis

Developments of
Work breakedown structure(WBS)
Screening of Critical technology element(CTE).
Technology readiness assessment(TRA)

A

‘ Acquisition method ‘

Range type ROC

Required operational capability
(ROC)2

Fig. 1. Process of Development of Technology
research and analysis method for Combatant
support system
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Table 2. Standard format for deriving range type

ROC
ROC list Military
(MIL-STD-961, Appendix A) requirements

Performance Max speed

requirements
Physical properties Size

Chemical, Hardness
electrical, and
mechanical
properties
Environmental Temperature
requirements
Erc. Stability
Advanced
countries
(Appropriate) technology level
developed by similar items ROC 1
countries
technology level |, 5 5
(item1)|(item?2)|(item3)
Domestic
(Appropriate) technology level
domestic by similar items ROC 2
technology level
(item1)|(ttem2) (item3),
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Fig. 2. Example of combatant support systems
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Table 3. Example of CTE chechlist

CTE |CTE

1

CTE
2

CTE
Chechlist

—

. Doest the techonology have a
significant impact on
operational requirements,
costs, schedules, etc.?

must
meet

1

Does the demonstration of the]
technology include risks or is
the tecnhology a major
development in the target
business?

[N

. Is the technology new or
original?

IS

. If the technology has been
successfully applied in the
past, are there any changes
during this development?

meet
at
least

one

w

. Is the technology applicable tol
the new operating
environment?

[}

. Is the technology expectecd t
require perfermance exceeding
the initial required
performance?

CTE result




Table 4. Example of TRL chechlist (TRLG)

TRL 6 check list
(1) Mutually influencing factors with
other technologies and functions
were identified, and the scope was
analyzed.

(0] N/A

O

(2) The operating environment of the
target weapon system was identified,

(3) In a similar operating environments,
simulations were performed on the
performance of subsystems or system
models through M&S and VR.

com|(4) In a similar operating environments,
teses were conducted on subsystems

or system models.

(5) A similar operating environment hag
been established

(6) In a similar operating environments,
a subsystem or system model
identical to the actual operating
system was developed.

(7) The engineering feasiblity of the
technology was demonstrated at the
subsystem or system model level.

(8) A specification for the external
interface has been written.

(9) The analysis of Timing Constraints
has been completed.

(10) An analysis of the
databases(structure and interface)
has been completed.

(11) Hardware and sftware are
integrated at the subsystem level.
(12) It was confirmed that the individual
software modules interworked with

each other.

S/W

(13) Limited software deliverables are
available.

total

AEL-

—

s A= TRL 9AEE &Xst, TRL %3
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o2 B3 gole 59 JAEHS S sl o
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TRLE
fulfill =
TRL7 * TRL &
fulfill .~ unfulf
TRLE
unfulfill " Fulfill
TRLS » TRLS
unfulill *
TRL 4

Fig. 3. Procedure for determining TRL
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