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A Study on Developing and Simulating a Residual Asset Valuation Model of
Prototype Aircraft Based on Weapon System Integrity Programs
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[ ABSTRACT ]

As a System of Systems (SoS) where physical deterioration and technological obsolescence are intertwined during
the R&D stage, prototype aircraft pose significant challenges for accurately estimating substantial residual value
through conventional appraisal methods. This study developed system-specific residual value evaluation models
using the U.S. Department of Defense Weapon System Integrity Guide (WSIG) and four major integrity programs
(ASIP, ENSIP, MECSIP, and AVIP) as the engineering foundation. Specifically, the research designed models
incorporating irreversible linear reduction for structures, wear and overhaul restoration (impulse functions) for
mechanical and engine systems, and exponential decay alongside obsolescence (step functions) for avionics.
Furthermore, by proposing an impairment adjustment model based on the Structural Index (SI), this study confirmed
that a more precise valuation is possible compared to the conventional declining balance method based on
regulatory useful life. While this methodology supports rational decision-making for prototype asset management, it
is limited by the use of simulated data due to military security constraints.
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@ Structure: Irreversible Decline with Accumulated Flight Hours
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Fig. 10. MIL-STD-1796A-Based Avionics (Electronic) Residual
Asset Value Example Graph
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Fig. 11. Basic Model for Calculating Residual Asset Value
of Prototype Aircraft
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Residual asset value comparison (3 methods)
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Fig. 13. Comparison Graph of Basic Model/Adjusted
Model and Conventional Appraisal Method
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Table 1. Comparison of Basic/Adjusted Model and
Conventional Appraisal Method

Basic Model
Year | .o S oy | Ad. | Existing
® RVs | RVi | RVe | RV | = | Model | Total

10.00 | 10.00 | 10.00 | 10.00 | 40.00 32.00 40.00
200 9.33 9.33 9.33 | 7.00 | 35.00 28.00 32.32

o
o

1

2 400 8.67 8.67 8.67 | 4.90 | 30.90 24.72 26.11
3 600 8.00 8.00 8.00 343 | 2743 21.94 21.10
4 800 7.33 7.33 7.33 | 240 | 24.40 19.52 17.05
5 1000 6.67 6.67 6.67 1.68 | 21.68 17.34 13.78
6 1200 6.00 6.00 6.00 1.18 | 19.18 15.34 11.13
7 1400 5.33 5.33 533 | 082 | 16.82 13.46 8.99
8 1600 4.67 4.67 467 | 058 | 14.58 11.66 7.27
9 1800 4.00 4.00 4.00 | 040 | 1240 9.92 5.87
10 2000 3.33 3.33 333 | 028 | 10.28 8.23 4.74

Comparison 2.17 1.73 1
4. 4 &

B d1 ESA)A|(System of Systems) AMAMOJA} #AMA,
AfRoz 53 o8& A =719 A=t 2HE 7R 37t
e Aozt siitt o2 {5l ul= =Rl f2IAAl
A 7hl=(WSIG) R AlgE A = Is8(ASIP/
MECSIP/ENSIP/AVIP)o|Al AlAlsh= 48 7du] -7l 5et TiE-S



Journal of the The Korean Institute of Defense Technology Vol. 08, No. 1, pp. 026-033, 2026

FE AR Bkl olajgtosm, Al B81e) FHE At
RS ASER Lol Rs T A 2FNN QBT
Bt GRS ARkt 1M PERE SRR HART S]]
ukA bR ZhA, ZPAIEIS ohe SN Zhaet QulEo
Ol IA] SRUBAT), YW E2N Ui J1Ee
sfoll ©J3t BA%A shx] BAolzhe o)A Jh| 4wy
S vl J1E WS40 H2R W AP At

=

sl ot AP S4E seldos A¥Y 4 YES s
CEERECEE

RETIRIO] FANaL ARPI-A] @4 Afolo]l T g4t
=l A5lE AAMRRES TAoA Y¥rdst B 2Ell(Similarity
Index 7]3t 7} | 27)S AWSIALE ol AMIel @4 Atolrt
1SAPS AT, AR 9 S/ Aeres @)
o] wﬂo“o] Boh AN 4 ok RANNS A wae

TSR B AP 555 IS
7 AtoloflA AAshe WEES AAISHA:

= =0l A AAleE RS vl A5sH BN TPl 7IE
A78771e] @Y UEA(129)-dEY vl & A9 7
Lol 2.178), B0l 1738 =2 IE AMPIRIE A=

RIS o= 7IE YAlo] ARE b F419) K] *7}1

ol

SkO. SH

j= =1

A SBARL ASHE, FEHA ARG UL, AT

% A2 2Edoz WPl ofdtk BE AFHos
wstol, 2 o] A4 g7

PR
WO 4 gl 218 ABY S G188 A
cigo] oBlES §3 V1A SEL wsts 2% 7|E Bdn
o} e FEANE B 4 otk olt JAAs el @
Aol 7h58) ChE Pl Rt} KIS QA 4 Ak
AR oj1e Y & 4 Gt BsHE AL

B apel 2o I U AT TAY TAZ UA o
olE] AtgS] RS AFSHE o Aldtol YIS Tl 4
24 2alg £l clshl 84, WA & g vl oleg
AAZCRE SR04 2 ojojrt gick

ol olpn wusl WA Sl 9Y WeE Teol
A

(QulE vl 21Rs} A =54 22d/d outg, Sl ©
Ut A8 S)sien, sy w40l 2L e AA| el
7}s-& HlolE (ol MTBE ZA|, ZH]AIRE, BIT A& 5)°F A
o] st et Qo E3F ST 7EsAle AREAl S/l
ot gepd 4 gleos dujo]/AHP 718t HAE7t o) AL,
(R ERR) v, e RAE %éﬂ AR e
gHohs §4 A7t aqdoh w3t AR sE3 B A
ol @ AR 7RISt vhgstal, 47HK] AlEE Aolgt
BRIA 71 skte] a5 whgstt], WRPZIRI(NPV)SF 22
TS 8ot AR vlPIRlE @Alstehe ek &1
ALE Sl »3Y Lart o

AEACR, 2 Aqe A 371 7R B Mz
Yo MY 2 JRte] Al JixEe 4 Aol
B7go]

= =22 ARslgon, @5 AldojE slute] s
Bgn Ale Aey HES S8 Y AA AR geld
W17 BES] 71048 & 9lS Zolch,

References

[1] Ryu, J. (2025). A study on improving the management
and utilization of weapon system research and
development prototypes (Doctoral dissertation,
Kwangwoon University).

Holzel, N. B., Schilling, T., & Gollnick, V. (2014). An
aircraft lifecycle approach for the cost-benefit

[2

_—

analysis of prognostics and condition-based
maintenance based on discrete-event simulation.
Annual Conference of the PHM Society, 6(1).
https://doi.org/10.36001/phmconf.2014.v6i1.2441

[3] U.S. Department of Defense. (2007). Weapon system
integrity guide (WSIG) (MIL-HDBK-515).

[4] U.S. Department of Defense. (2016). Aircraft structural
integrity program (ASIP) (MIL-STD-1530D).

[6] U.S. Department of Defense. (2002). Engine structural
integrity program (ENSIP) (MIL-HDBK-1783B).

[6] U.S. Department of Defense. (2013). Mechanical equipment
and subsystems integrity program (MIL-STD-1798C).

[7] U.S. Department of Defense. (2011). Avionics integrity
program (AVIP) (MIL-STD-1796A).

[8] Ministry of Land, Infrastructure and Transport.
(2023). Rules on appraisal (Ordinance No. 01253).
(September 14, 2023).

[9] Ministry of Land, Infrastructure and Transport.
(2023). Practical standards for appraisal (Notice
No. 2023-522). (September 13, 2023).

[10] U.S. Department of Defense. (2020). MIL-STD-881E:
Work breakdown structures for defense materiel
items. Department of Defense Standard Practice.

[11] Ministry of Economy and Finance. (2023). Accounting
guidelines for general property, plant, and
equipment (Chapter 2). https://www.kipf.re.kr

[12] Korea Appraisal Board. (2013). Useful life table
(tangible fixed assets). Real Estate Research
Institute, Korea Appraisal Board.

[13] Jin-Hyung Cho, Hyun-Seung Oh, Sae-Jae Lee.
(2023). Present Status and Prospect of Valuation
for Tangible Fixed Asset in South Korea. Journal
of Society of Korea Industrial and Systems
Engineering, 46(1), 91-104.

Sh==Yr|lEsts =2X Med M1=(2026 33)/ 33



