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ABSTRACT

Research on improvement measures for weapon system
R&D project test & evaluation judgment

Focus on system engineering and qualitative research methods

LEE JINHO
Dept. of Defense Acquisition Program

The Graduate School of Kwangwoon University

The domestic defense capability improvement project requires gradual
change and development in the field of testing and evaluation of the
weapon system R&D project along with the development of advanced
weapon system development technology. Weapon system research &
development business shall verify and measure whether the ROC
(Required Operational Capability) which was specified on materiel
development phase or acquisition management phase 1s fully
implemented by system requirement analysis, design process, and test
& Evaluation phase described on system engineering process.
Afterward deployment and production phase shall be proceeded.

ROC, a system requirement, can be developed by modifying ROC if
necessary for efficient R&D before and during system development. But
it is very hard to that ROC modification process is adapted practically.
In addition, while the importance of test & evaluation phase that is the
final verification phase and the required reliability level about the

advanced combined weapon system go higher, the effective



improvement methodology may be needed for growth of domestic
defense capability improvement business because of systematic current
test & evaluation’s decision regulation.

The current issue of the weapon system R&D project is the failure
to implement the main Required Operational Capability(ROC), which is
a user requirement. The next Armored-Vehicle-Launched-Bridge, K-2
Power pack, TMMR (Tactical Multiband Multirole Radio) are the
typical cases that the businesses were discontinued and deployment
suspended for reason of the problems of developmental performance.
The problems of the weapons system R&D project development
environment exposed to these problems were considered from the
perspective of the currently applied system development process and
test & evaluation.

This study is to research the relationship between the system
engineering technical review phase and test & evaluation, and the
current states of test and evaluation regulations. Additionally, problems
were considered in terms of ROC characteristics(determination,
correction, etc.), evolutionary ROC and evolutionary R&D expansion
application plan.

As an alternative to this, the researcher suggested a development plan
from the viewpoint of improving the test and evaluation results of
domestic weapon systems R&D projects. For the proposed methods,
opinions were collected for each method, focusing on the qualitative
research method through in-depth interview with the expert group. The

expert opinions were divided into Project management agencies, Groups

_Vi_



in need, and R&D agencies, and the opinions were confirmed from the
perspective of the current affiliate and from positive and negative
aspects from the perspective of each agency, and were synthesized into
practice and system improvement areas by method.

Based on the general opinion presented in this paper, it is necessary to
study additional development plans for the improvement of the test and
evaluation system in the future. In addition, it is expected that, based
on this study, future-oriented weapon system R&D projects can be

developed.

Key Words: Systems Engineering (SE), Test and Evaluation (T&E) Result
determination, Required Operational Capability(ROC), Evolutionary
ROC, Evolutionary R&D, Qualitative research method
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T 374 (PMTE, Process, Method, Tool, Environment)S A 33t} A
sote] FIIAA AT ok A48 22 AANA T =W &9
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6) MILTARY STANDARD Engineering Management : USAF, 17 July 1969
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Defense acquisition system in U.S

c
T Engi ring & i Pr ion& Deploy 0 i &
Solution Risk Reduction Development Support -
Analysis ‘. Full Rate H
LRIP Production| g
Decisi
e & . 2
Development Dev RFP Reluse Operational Test &
Decision Decision Point Evaluation (0T88)  10C Boc
L Pre-Systems Acquisitions Systems Acquisitions Sustainment
Legend O = Decision Point A = Milestone Decision D = Major Review
Defense acquisition system in KOREA
Precedent Study =l sy System Development Production Ol eion
Development Sustainment
SRR SFR PDR CDR
- SRR: System Requirements Review - CDD : Capability Development Document
+ SFR: System Functional Review « PRR : Production Readiness Review
+ PDR: Preliminary Design Review - LRIP : Low-Rate Initial Production
- CDR: Critical Design Review - IOC/FOC : Initial Operational Capability/Full Operational Capability
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<3 3> SRR F& ¢ 4 Check-List A

F8 A9 -
A AALTFZA AE - AALTATHAA(SSRS)ZS] AAL T A o] F
3}

o] AL, FERTA, A8 s, AL T AFER 8 TAL
& A7
B. AAA HE © AAFAASSS(9h)e] W&ol AALTFAREAA ] AA S
TZ2AH Faet=r)?
D. 71EA8 HE : ojd¥}Ao A vAHE Action Itemo] ¥HFH I, QTFFAE =
a7] gk 71=Ago] HAlst HA=T?
&= AANE
A? AA L= HLH@OESSR& e
n A7) He] ROC, 7]<4- 5774 L Fels
A%, ORD, AAMEAAASA RFP|
|| B ORD AR R amoo ik
_ s °] &H(RCS 0.0m)
sHA olslsta =vt?
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(SSRS @& 5 3a1) e Bz oy AT
- oql) ORD®] +&A4% detE, d44 | exgAoTzd © 2 - Aun
2 s e Ee7E E4 s o] SSRSOIA AEFA (N 2/2884) o
TA AR Xﬂﬂl TEAoR Ao W Aat7] 918 R1 / R2km
@%@M o] A(RCS 0.0m)e] H et
A7t 284S EAT F
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15) A AS 9 e (KPP, Key Performance Parameter) : A A9 A3 EAS THs =
AEARE F E”&’q 28 A9 Adel AHH 9IS FE LA GEHEHYS S804
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o} AA TS 71EHE3Z Y (Technical Review)7t &AM AEE
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CEMIIE S HSTAIY £ B wee

- D=Draftizen, P=Preliminarviz=s), F=Finaizazs), U=Updateam, [ =ERA
<¥ 5> 71 E 3] 9 (Technical Review)THAE QA 2l& &
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o) 0.75(z%) - ZETATTEERED 0.79 FolA +0.059 & g 0.77337

50) 1E U, $1 719 2 (1 A ,22.2.23)
https://ko.wikipedia.org/wiki/%EC%A0%95%EA%B7%9C_%EB%B6%84%ED%SF%AC
51) 17193} I U(REAFEER), (A 22223)
https://ko.wikipedia.org/wiki/%ED%91%9C%EC%A4%30%EC%A0%95%EA%B79%9C%EB%
B69%6849%ED%8F % AC%ED2%691%9C
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<3 17> Negative / Positive Z score table H]3l

shle entey \ table entry
,
\,

z [} 001 002 003 004 005 006 007 008 0.09 i L) 001 002 003 004 005 006 007 008 0.9
0000 A0l 49201 48807 AB405 400G 47608 47210 4681z 6313 +0 | 50000 50399 50798 51197 51505 51994 52302 52790 53188 53586
46017 45620 45224  A4B28  A4433 44034 A43640 43251 42658 42465 401 | 53983 54380 54776 55172 55567 55066 56360 56749 57142 57535
42074 41683 41294 40905 40517 40123 39743 39358 38974 38591 402 | 57926 58317 58706 59095 59483 59871 60257 60642 61026 51409
P — e e B e 403 | s1791 2172 62551 62930 63307 63683 64058 64431 64803 65173
34458 34090 33724 3330 32997 3263 32276 31918 3161 31207 404 | 65542 65010 66276 66640 67003 67364 67724  680B2 68430 68703
30854 30503 30153 29806 29460 29116 38774 28434 28096 27760 405 | 69146 69497  £9B47 70194 70540 70BB4 71226 7ISE6 71904 72240
327435 27093 26763 26435 26109 35785 35463 5143 24835 24510 +0.6 72575 72907 73237 73565 73891 74215 74537 74857 75175 75490
24196 13885 23576 23270 22965 22663 22363 22065 21770 21476 +0.7 75804 76115 76424 76730 77035 77337 77637 77935 78230 78524
21186 20897 20611 20327 20045 19766 19489 19215 18943 18673 +0.8 | 78814 79103 79389 79673 79955 80234 8051l 80785 81057 81327
18406 1BL41 17879 17619 17361 17106 16853 16602 .16354 16109 409 | BIS34 81859 82121 62381  B2639 82894 83147 B339 B3646 83691
15866 15625  .15386 15151  .14017 14686  .14457 14231 14007  .13786 +1 84134 84375  BA614  B4B49  B5083  BS314 85543 85769 85993 86214
13567 13350 13136 12024 12714 12507 12302 12100 11900 11702 +L1 | 86433 86650 BEBS4 87076 B7286 87495 B7608 7000 BBIO0 88208
1507 01314 1123 10935 10749 10565 10383 10204 10027 09853 412 | 88493 886 8877 89065 89251 89435 89617 89796 89973 90147
09680 09510 09342 09176 09012 0B85l  0B692  0BS34 08379 08226 +13 | 90320 90430 90658 S0B24 50988 91149 91308 91466 91621 91774
08076 07927 07780 07636 07493 07353 07215 07078 06944 06811 +1.4 91924 92073 92220 92364 92507 92647 92785 92922 93056 93189
06681 06552 06426 06301 06178 06057 05938 05621 05705 05592 415 | 93310 03448 03574 03600 03822 93043 04062 94179 94205 94408
05480 05370 05262 05155 05050 04947 04845 04746 04648 04551 +L6 | 94520 94630 94738 94845 94950 95053 95154 95254 95352 9549
04457 04363 04272 04162 04093 04006 03920 03836 03754 03673 +L7 | 95543 95637 95728 95818 95007 95994 96080 96164 96246 96327
03593 03515 03438 03352 03288 03216 03144 03074 03005 02938 +1B | 96407 96485 06562 96638 96712 96784  O6BSE 96926 96905 97062
02872 02807 02743 02680 02619 02550 02500 02442 02385 02330 419 | o728 97103 97257 9730 97381 97441 97500 97558 97615 97670
02275 02222 02169 02118 02068 02018 01970 01923 01876 01831 +2 97725 97778 97831  .97882 97932 97982 98030 98077 98124 98169
01786 01743 01700 01659 01618 01578 01539 01500 01463 01426 21 96214 98257 98300 98341 98382 98422 98461 98500 98537 98574
013%0 01355 01321 01287 01255 01222 01191 01160 01130 01101 +2.2 98610 98645 98679 98713 98745 98778 98809 98840  9BET0 98899
01072 01044 01017 00990 00954 00933 00914  00BE)  00BGS 00842 +23 | 98928 98956 98983 99010 99036 99061 99086 9911l 99134  99IE
00820 00798 00776 00755 00734 00714 00695 00676 00657 00639 424 | 99180 95202 99224 99245 99266 99285 99305 99324 993 99361
00621 00604 00587 00570 00554 00539 00523 00508 00494 00480 +2.5 99379 99396 99413 99430 99446 99461 99477 994927 99506 99520
00466 00453 00440 00427 00415 00402 00391 00379 00368 00357 +2.6 | 00534 90547 00560 99573 99585 99508 99600 99621 99632 99643
00347 00336 00326 00317 00307 00298 00289 00280 00172 00264 427 | 99653 99664 99674 99683 99693 99702 9971 99720 99728 99736
00256 00248 00240 00233 00226 00219 00212 00205 00199 00193 428 | 99744 99752 99760 99767 99774 99781 99788 99795 99801 99807
00187 0DIBI 00175 00160 00164 00150 00154 00140 00144 00139 +29 | 99813 99819 99825 99831 99836 99841 99846 99851 99856 99861
00135 00131 00126 00122 0018 00114 0OLL 00107 00104 00100 +3 | o965 99869  99B74 99878  O98B)  00SBG  00EBO 90803 99895 99900
00097 00094 00090 00087  000B4  000B2 00079 00076 00074 00071 430 | 99903 99906 99910 99913 99916 99918 99921 99924 99926 99929
00069 00066 00064 00062 00060 00058 00056 00054 00052 .00050 +3.2 99931 99934 99936 99938 99940 99942 99944 99946 99948 99950
00048 00047 00045 00043 00042 00040 00039 00038 00036 .0003S +33 09952 99953 99955 99957 99958 99960 99961 99962 99964 99965
00034 00032 00031 00030 00029 00028 00027 00026 00025 00024 +3.4 | 99966 99968 99969 .99970 99971 99972 99973 99974 99975 99976
00023 00022 00022 00021 00020 00019 00019 00018 00017 00017 +3.5 | 89977 98978 99978 99579 59980 59981 59981 99982 99983 99983
00016 00015 00015 00014 00014 00013 00013 00012 00012 00011 +3.6 | 99984 99985 99985 99956 99986 99957 99957 99988 99988 99969
00011 00010 00010 00010  .00009  .00009  .00OOB  .0000B  .0000B 00008 43.7 | 09989 99990 99990 99990 99991 99991 99997 99991 99992 99992
00007 00007 00007 00006 00006 00006  .0000G 00005 00005 00005 +3.8 | 99993 99993 99993 99994 99994 99994 99994 99995 99995 99995
00005 00005 00004 00004 00004 00004 00004 00004 00003 00003 439 | 99995 99995 99996 99995 59996 99995 99995 99995 99997 99997
00003 00003 .00003 .00003 .00003 .00003 .00002 00002 .00002 .00002 + 99997 99997 99997 99997 99997 99997 99998 99998 99998 99998

Negative Z score table Positive Z score table
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54) 17193, A U(EFATEER), (HAY, 2022.2.23)
https://ko.wikipedia.org/wiki/%ED%91%9C%EC%A4%80%EC%A0%95%EA %B7%9C%EB%
B6%842%ED%8F %6 AC2%ED%912%69C
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879%=E AAsA olF He Eoks w8 ROC TF 5 7MY T8

¢ FEow dwslal, v woF % & 8ATY BoF T o=

%48 ROC AzAw) | ABAH A
T A S 1 =
N 243
Az 27] oA 0.2 27] 0.2
Holo| FF=F A S 0.1 1.8%F ge= 0.09
o e dylolo] 167] o] 0.2 167] 0.2
(2 FH71E) | Hyda OmzA 67 ofd 0.1 767 0.1
FCR o
22V o] AkF . 1
(s E Aol ) 1718 16km ©] A 0.2 14km 0.16
& A 2 w7 500km 0.05 480km 0.046
HuEw 250kmo] 0.05 279km 0.05
+8 AIzZH 2547k o] 0.1 2.6X 7+ 0.1
A (ZWi) 871 HEof 1.0 . 0.963
* T8 A Fa R AE dA] AR / A8, $1719 55 AH-64E

,?4
# 9] 7k A8 o) FCR ¥4 718 @ 1.6km@=0.01
* 2 ROC(U7I®) vs 7k Al => Aldd 3 vs 7k A 242 3(08)

- 100%(7FA A1), 9~90% (7 10% =), 89~80%(7+e=] 20% 2+, 79%

olsH7FEA1'0"4-&)

AR 1 GFERO), (ALRIMIAPN S8 A5E, 25), pI2-13, T B Sk AH-GIE, 974 A

55) #7193}, AH-64 obahx] (A, 2021.10.15)
https://ko.wikipedia.org/wiki/AH-64_%EC%95%84%ED%8C%8C%EC%B9%98
56) dEg, FIAA AHLEAT A R AFETPEY A dE AT (A A" Ay A ol |

g3 %], 21594, 23), p.12-13
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<3 48> AREEl/ AT AT M AeE T
ek 1 et 2 ek 3 gk 4 ¢k 5
CHEAHE) | (QAHE AF) | M A | (SFA A 8) | (MOEMOP 47
7/10 6/ 10 8 /10 8/10 8 /10
5/10 4/ 10 5/10 6/ 10 0/10
6 /10 10 / 10 10 / 10 7 /10 8 /10
5/10 5/10 5/10 5/10 5/10
9/10 8/10 7/10 6/ 10 10 / 10
5/10 7/10 8 /10 8/10 8 /10
5/10 8/10 8 /10 5/10 5/10
9/10 8/10 8 /10 8/10 6 /10
9/10 9/10 8 /10 8/10 7/10
7/10 6/ 10 6 /10 7/10 6 /10
8 /10 7/10 9/10 8/10 7/10
10 / 10 9/10 8 /10 8/10 7/10
8 /10 3/10 9/10 7/10 8 /10
7/10 8/10 9/10 6/10 8 /10
5/10 5/10 5/10 8/10 6/ 10
9/10 8/10 8 /10 9/10 9/10
7.13 6.94 7.56 7.13 6.75
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7/ 10 5/ 10 8 /10 8/ 10 9 /10
6 / 10 7/ 10 6 / 10 9/ 10 8 /10
7/ 10 7/ 10 7/ 10 8/ 10 3/ 10
7/ 10 8 /10 8 / 10 6/ 10 10 / 10
5/ 10 6 /10 5/ 10 8/ 10 6 / 10
8 / 10 9/ 10 10 / 10 7/ 10 6 / 10
8 / 10 9 /10 9 /10 7/ 10 5/ 10
8 / 10 10 / 10 6 / 10 6/ 10 10 / 10
7/ 10 10 / 10 6 / 10 6/ 10 6 / 10
9 /10 8 /10 9 /10 8/ 10 7/ 10
10 / 10 9/ 10 8 /10 8/ 10 7/ 10
9 /10 9/ 10 8 /10 8/ 10 8 /10
7/ 10 6 /10 5/ 10 7/ 10 8 / 10
8 / 10 5/ 10 7/ 10 6/ 10 9 /10
7/ 10 5/ 10 5/ 10 8 /10 6 / 10
8 / 10 7/ 10 7/ 10 8/ 10 7/ 10
7.56 750 7.13 7.38 7.19

- 136 -



3 AFAL FBB YA HEE 24 ¥ D
AL FHH QgAY 7 gerd HEE FFARE <E 50>
ek A WMAR W 4 SFA A48 AR wgere] 108 7F

§70] 806 Yelom, Al WA= et 3 ‘At HrE AAE 8.00
Moz yelgth dl fAlE Wt 2 QIAEl R AlF o] 7.60H o= e
o wxEto 2= el 5 MOE/MOP A7} 744802 7h A%
Az Yebgth AEE #H3E 826 ~ 74482 0828 YERAATH
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(PR AE) | (QAEE AE) | AR LA | (S5 48) | (MOEMOP AA)
8/ 10 8/ 10 8/ 10 8/ 10 7/ 10
9/ 10 9/ 10 9/ 10 9/ 10 9/ 10
7/ 10 10 / 10 8/ 10 8/ 10 6/ 10
5/10 5/ 10 5/ 10 5/ 10 5/ 10
6/ 10 8/ 10 9/10 10 / 10 7/ 10
9/ 10 6/ 10 7/ 10 9/ 10 8/ 10
7/ 10 9/ 10 9/ 10 8/ 10 5/ 10
9/ 10 6/ 10 10 / 10 9/ 10 6/ 10
10 / 10 6/ 10 9/10 10 / 10 7/ 10
8/ 10 10 / 10 10 / 10 10 / 10 10 / 10
10 / 10 9/10 8/ 10 8/ 10 7/ 10
9/ 10 8/ 10 9/ 10 8/ 10 9/ 10
8/ 10 7/ 10 6/ 10 7/ 10 9/ 10
7/ 10 9/ 10 8/ 10 6/ 10 9/ 10
8 /10 5/ 10 5/ 10 8/ 10 6/ 10
9/ 10 8/ 10 8/ 10 9/ 10 9/ 10
8.06 7.69 8.00 3.25 7.44
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