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The study on Advanced Risk Management Index and Applied
Research for Technology Readiness Assessment(TRA)
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Abstract Technology readiness assessment Technology readiness assessment has been used in decision
making to promote program development and implementation and to manage risk through identifying
and producing results on immature technology. For example, When the domestic technology level is
enough to develop weapon systems, the solution is domestic R&D. On the contrary, If it is not enough
to develop, the solution is overseas purchasing. But, Some special case, identifying immature technology
(Technology Readiness Level 3 or 5, failure to meet the reference for program phase-shifting), Clear
decision has been restricted for program phase-shifting. As a result, rising costs and delays in schedule
are caused. In this paper, based on one of the risk management measures, ITAM (integrated technology
analysis methodology), we analyze the problem and suggest an improved ITAM's risk index (research and
development degree of difficulty, technology need value). To improve the risk management measure,
Advanced risk index is added supplementary explanation about countries with technology and status of
technology development. Additionally, advanced risk standard is proposed for risk classification through
absolute evaluation. This novel advanced risk index was applied to pilot programs to verify objectivity
and reliability for the program phase-shifting. The risk assessment results for each pilot program
confirmed the methodolog y's usability and effectivity. The findings of this study can be used for
reference to determine the phase-shifting of programs with immature technologies.
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Fig. 1. Technology readiness levels
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ITAM(Integrated Technology Analysis Methodology)
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Table 1. R&D? level definitions
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Table 2. TNV level definitions

TNV No. Weighting Definition
factor

The technology effort is not critical at

1
this time to the success of the program

40%

The technology effort is useful to the

2
success of the program

60%

The technology effort is important to

0,
80% the success of the program

The technology effort is very
important to the success of the
program

100%

The technology effort is critically
important to the success of the
program at present

120%
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1= Total Number of Technologies
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R&D? Definition (if;?t Table 3. Risk classification of technology
A very low degree of difficulty is Classification condition
1 anticipated in achieving R&D objectives 99%
for this technology. High risk group Tl = ITI
A moderate degree of difficulty is A
2 anticipated in achieving R&D objectives 90% Low risk group T < 1T
for this technology.
A high degree of difficulty is anticipated
3 in achieving R&D objectives for this 80% 2.3 ITAM LI&EX|HEQ X-”@-AI-@-
technology.
A very high degree of difficulty is ITAMZ ;\(j_iﬂ 7‘('"7;"31{_1'7\(—:!0“/\'1 7]%@ 1&0]59]' /K]-%jj}_}
4 anticipated in achieving R&D objectives 50% Yoz 7H5 ol3l == f[loksl A o] 0 QF
for this technology. E] —]:" ]EE - 0}0:] ‘r’] EEs H—I—ZE TE}‘I‘— —;T%L'
= o 5+ & o
The degree of difficulty anticipated in EEO] Z]?J:’ 5‘7-” 27}1] E“J—-O] 7}»‘5_(‘)— oc]-__'O] ’*’\q—'
5 achieving Rf&D ob-jectives fDIj this 20% A WA= N 7]ex 7] FAZ Q1 Hoo|t} V&
technology is so_high that a fundamental _ = -
breakthrough is required. A AT 1 A AN BI3EE 9 S g4 dol
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Table 4. TRA result example

CTE No. condition TRL TI
Tech A

CTE-01 (Low risk group) 5 !
Tech B

CTE-02 (High risk group) 5 z

CTE-03 Tech C 6 -

CTE-04 Tech D 6 -

CTE-05 Tech E 6 -

Result 5 1.5
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Table 5. Advanced R&D? level definitions

R&D® Definition

A very low degree of difficulty is anticipated in
achieving R&D objectives for this technology. (The
technology possessed in most countries or used in
worldwide)

A moderate degree of difficulty is anticipated in
achieving R&D objectives for this technology. (The
technology possessed in middle-ranking countried or
used in many countries)

A high degree of difficulty is anticipated in achieving
3 R&D objectives for this technology. (The technology
possessed in advanced countries only)

A very high degree of difficulty is anticipated in
4 achieving R&D objectives for this technology. (The
technology possessed in the most advanced country)

The degree of difficulty anticipated in achieving

5 R&D objectives for this technology is so high that a
fundamental breakthrough is required. (No
technology possessed in anywhere)
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Table 6. Advanced TNV level definitions

weighting

Definition
factor

The risk of program is very low, because
prototype (almost) had completed (The program
will be completed operating test or development
within 1 year)

40%

The risk of program is low, because the critical
technology will be acquired before starting
60% program (The program is in progress and will be
completed operating test or development within
1 ~ 2 year)

The risk of program is normal (The program is in
80% progress and will be completed operating test or
development within 3 ~ 4 year)

The risk of program is high, because the
program only planned (The program isn't in
progress and will be completed operating test or
development within 5 ~ 7 year)

100%

The risk of program is very high, because of no
120% planning and no budget for program (The
program is no planning)

3.2 = Hopet

ITAMES 283t 98+ Eq7E 7IE 7[&XE TI%
53 71EA R ITIE H|wsto] AA AA N A8
Aoz EFs 4 9l wdo|glct. Ad g &
o EES EHE WAk BAIE dsk] Hal A
AE A¥E H7he A vl o4l AdEQl 71ES A
Aottt

A% AF TI= ATRL, R&D’, TNVY] 848 ¢
A=} Sledl, BX TRLY 294 oA &fo]7} s}
£ A9 A¥E AR ol 7shErHoR Asstna
ATRLO| 191 H[A&71EES tAoz 7|1&S AAsY
o WA, 71EEE WY Y £E2 VES ERS
7M. QAL AAEARIE 78] g2 AR V&S
712R&D? : 5, TNV : 120%, TI : 6.0)0& 481,
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‘BHE 2 71eE dolzet ARy $EE HeA9
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Table 7. Advanced Risk classification

TI Risk Classification
48 =TI
3.6 =TI 4.8
24 =TI (36 Normal
12 =TI <24 Low
0=TI<12 Very Low
Table 8. TI Index(ATRL=1)
R&D’| 2 3 4 5
TNV
40% 0.4 0.8 1.2 1.6 2.0
60% 0.6 1.2
80% 0.8 1.6
100% 1.0 2.0
120% 1.2 2.4

Table 9. TI Index(ATRL=2)

. R&D’ 2 3 4 5
40% 08 | 16 | 24
60% 12 | 24 : 0
80% 16 g 8.0
100% 2.0 0 8.0 0.0
120% 2.4 8
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Table 10. TRA result of system A

CTE No. condition TRL
CTE-01 00 lightwei-ght design and 0
manufacturing technology
CTE-02 0000 design/mam{facturing and 0
performance evaluation technology
CTE-03 00O reduction technology 0
Result 0
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Table 11. Result of risk assessment(System A)

Evaluator R&D? TNV TI
A 4 120% 4.8

B 4 120% 4.8

C 4 120% 4.8

D 4 120% 4.8

E 4 120% 4.8

Result 4.8

4.2 SIHA B

4.2.1 7|S8M&EHIKTRA) 21t

AA Bol st TRA &3 ZA3}, Table 129} Zo]
‘000 371 Ao}71&€’, ‘000 17|18 AA & A]
"7} 7€, ‘0000 47| AA71€', ‘0000 ¢
2% 44 9 7157d 71&’, ‘'000/00 714z A4
9 A& 7l 5 5709 SA7IE8 AVt AEEgloH,
2|F TRLS 022 B7HE|UTH10]. SARAS 7182 A
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I}, ‘000 FX71% AA 9 AHH7L 7]& o] ulid%7]
&2 A=A

Table 12. TRA result of System B

CTE No. condition TRL
CTE-01 00O engine control technology 0
CTE-02 00O engine design and evaluation 0
technology
CTE-03 0000 seeker design technology 0
CTE-04 0000 algorithm design and implement 0
technology
CTE-05 000/00 stru.cture design and 0
manufacturing technology
Result 0




ledsE Ade BRR A 9 RIS 9

422 D8¥x57|2 HLsE 2 718

Ax EP%H AN71ETAE 3 FolH, "00dRH
000 F37]8e] Higt 58 d5AIFol FX1=]aL Qirt.
AA= 00 0ol ‘000 000 HIFA| A4 HIFPA]
< FYsto] 000 4719 Alsol Hiet Hss &
31913, "009 00¥oll= et
7 A4 s ASS
00/1000 ZANA AR

Ex472

=7

1O
=

‘000 000 FY+ f&
et 27 HAA S £9

= ©°
Hoo A=

5= A5 el

ok

2 9 0
iﬂx

4.2.3 9B HorAan

AE 7919 491 o R nd&reR Add
‘000 21713 AA 4 A|AB7} 7]& ol st AAM
9 2192 §13t 71(TRL 6) 352 5X= 93% 37}
£ 33

71/ dolk= =, Ao, A 5Y,
AR A =7oARE o 7S EARtt A
AdEo] AN R 24 dol= ‘B E
‘Level 3'2 B7lslch AFdSd = 7SAl= Al
AA(234 %i) 4 SM7leTA] 94(2449 F= o

o]rl

g kel 1~29 olue] S7]40] gtk B
getglon], AQlsy PR we' SEel S

'60% ‘= H7Fel9ict. olof we} Table 133 go] i
7% ek QIREAE TIe B4 1.88 AEEglon,
A= EFo o=t AHE Va2 FE= A

Table 13. Result of risk assessment(System B)

Evaluator R&D? TNV TI
A 3 60% 1.8
B 3 60% 1.8
c 3 60% 1.8
D 3 60% 1.8
Resul 1.8
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