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A study on the Diminishing Manufacturing Source and Material
Shortages Management Cost Analysis to Select Optimization
Alternatives
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Abstract The main cause of DMSMS is the rapid replacement cycle and short life cycle of parts,
according to the development of science, compared to the long life cycle of weapons systems. In
particular, the problem of the supply and demand of such parts becomes even more acute during the
operation maintenance phase after the mass production and power generation stage. To eliminate
DMSMS problems that arise continuously from development to the operation of weapon systems and
select the most cost-effective countermeasures to obsolescence, this paper suggests a standard to
determine the appropriate time for quantitative performance improvement by conducting total life cycle
cost analysis. For such purpose, this study examined the domestic and overseas cost analysis methods
and applied it to single domestic weapon system to verify the research. This study responds to the issue

of discontinuing components and helps reduce the total life cycle cost of military products.

Keywords : Diminishing Manufacturing Source and Material Shortages, DMSMS Management, Cost

Analysis, Total Life Cycle, Performance Improvement

2 =52 FeEFEY dFIAE SYEHUS

*Corresponding Author : Bo-Hyun Shim(Defense Agency for Technology and Quality)
email: sbh85@dtaq.re.kr

Received January 15, 2020 Revised March 3, 2020

Accepted April 3, 2020 Published April 30, 2020

311



AR &85 =5 A A21d A4E, 2020

1. NE
‘%l—a—(DMSMS)O] YA 71 2 gole 7] &
F715 2= F71AAC vis) Hste] Exdo Eﬂrﬂ} ¥

t“-l oE.

B w2 WA/ S SHF7) WEol, HES
g@ B9 QAES] A B AFUA, el 2

Qlstol BURES AT & G A9 5 T ol
97k 24wt B3] 24E A L HeAskA ol &
87 9 Aol oleiet RESFEAF e A8t
o o1 A A9 SEa Wl A7
3 B Ao ) s 9. o
e e e S e
55471 Bgol WAIE A%, FIAA AAS AN
S 5 v £0v180) Bag & 9l

59 59 2] 27] WAL At Aoz
QU8 FEY] 4ol Bldtate] ABEE e v vlg
& F7tolk. % BALIAE AASEE Hitolt H1 8L
A7k S ol HEe] A8 BAE AX Wl 7t
A A Al G A% UERitHI-3)

E5 L8RAA Fule] A BB that £
ol hg(Aneh 9F)0E o) 287 FulA B

O

0.9.

=]

¢

2,
r_E mlo

F

BB xgo] AT Y= gelttd)
B amolds yEREEAE A 2R 2
2 B A oI A W1 el

SE0| $5uF] 2]

FEES A b8kl o

8 Aol 7ofskaat g

5

Dbsoleicence

Al AjargtEort oEstal Qe A

1= $47818 S7H o718kl 5]

5
o
£ g
[e]

Table 1. Acquisition price increase case

Project |Obsolescence parts Cost (WON) Remark
00 system POWE;:;HUOI (SIEHT;s_gnz?eze) Cycle:2yr
00 system o dés;:riluﬁon (41?ir:;s_;nﬁ?e$e) Cycle:2yr

o | st [t 20m [ o,
00 Processor (256(3126;232%53 Cycle:3yr

Table 2. Insolvency Stock case

. Insolvency Loss
Project Insolvency Stock Stock number (WON)
. 2,000
00 Project 281 types million
Table 3. Counterfeit parts occur case
Project Counterfeit parts Counterfeit Remarks
parts number
Top:Onaam 3 types
00 Project (Marking Disposal
mismatch)

Current Status Source: 7 TACTRAC (March 2B, 2005)
Dbsarvation Source: ARING (Jure 28, 32006}

Fig. 1. Cost variation curve according to parts life cycle
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Table 6. Number of Issues Reported Resolution Type

SdEAEE St AAERbE 97HAIR ERt] DMSMS Resolution 'Saznple) Ratio(%)
NS 5t 82 AEBFS Yol HEUZS : ==
o Approved item 1,539 34
Ft MSASEER BEohL AFE42 Table 4o+ 2. Life-of-need buy 666 15
Table 4. DMSMS Management Cost Metrics Simple substitute 1,500 33
Complex substitute 410 9
Cost Definition Extension of production or 08 2
— [(”1><01)+(”2><02) (nkXCk)] support
T, —
J [(nl +n2 nk)] Repair, refurbishment, or 40 1
reclamation
average |Where, Development of a new item or 127 3
C(L;;t 1;= Number of issues; source
¢;= Average cost of issues within a unique Redesign-NHA 138 3
combination of solution characteristics; Redesign-complex/system
k= Number of rows of cost, each with its own replacement 44 !
reported number of ni Total 4562 100%
o 4Bl REDE HAUY U A8 2}
SAM] WFa|AH| RS AABIE o] AL FEO| F7| E3t Table 4~59] 424 C= Table 69| Ho]E|i
7t ARSE AT SN ATz o) 7] W ohR FE/ANY 79, 288F 52 BUAHoR
olele AAISt FARD, HEO| 717t AokAw Ay Lkl RETET Bashan8dt AT Table 7

7re SfECH e 27k ko] dlojgll jeidel dgojg I Zo] AESIITh & § 100 olshe WHEHEY,
D). Jeims AHT) St magy 29 95%e) AdEE ek

Al ;EPAO] HEGS A Al7]7] wZol uperRet

EXo| ot} A 0|2 BHAS] 93] ol 7 o Table 7. DMSMS Resolution Average costs and
Ad o] TWasit Confidence Intervals

— DMSMS Average
® Table 49] Hralo & T AAE Resolution Lower cost($) cost($) Upper cost($)
n 7_(_1755_]_— Zg}:(/‘k_]_ﬂf’\_é _ijé g}\—) oz i;‘(]_gjg %}: 7;“/‘\_1_- Approved item 900 1,028 1,100
- EJ %}:Oﬂ/\_l .Q.i]'izé %)\__‘%_ “‘1]_ ;'5—_ .S)_;—(]'E_Xé %}:O § Life-of-need buy 4,600 5,234 5,900
o Simple
Acl-"o—]'—(?_}ﬂ' 7:“}\\_} substitute 11,900 12579 13,200
Complex
Table 5. Margin of DMSMS Management Cost Metrics Error substitute 14,800 25,410 36,000
Extension of
Div. Definition production or 14,000 25,472 36,900
e ; support
+ Margin of Error(Zx 8 «/n]-) r——
refurbishment, 21,300 65,015 108,700
Where, R
o or reclamation
ZC]- = average cost based on samples of Development of
Confidence |resolution types (pronounced “x bar’), a new item or 437,600 655411 873,200
Intervals Z = 1.96 at 95 percent confidence level,15 LN
§; = standard deviation of samples of resolution Redesign-NHA 900.300 1,092,856 1,285,400
types Redesign-compl
/n]‘ = square root of sample size n for ex/system 7,142,100 10,287,964 13,433,800
replacement
resolution type j.
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Fig. 2. DCAM Application Phase
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Fig. 3. Improvements with DMCA
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Table 83 Zt}.

Table 8. Major Factors of DCAM
Cost Definition
= i C Y J
=1 (14 X7100)" /=1 (1+ X7100)
where,
NV, = Quantity of systems to be manufactured at the
ith manufacturing event
(/= Recurring cost of manufacturing a system
Life instance at the ith acquisition
cycle .
cost C]'-= Non-recurring cost of the jth design refresh
n= Number of manufacturing events
r= Number of design refreshes
X= Interest rate including percentage discount
d; = Difference in years between manufacturing event
date and the next present value calculation date.
dj= Difference  in  years between i/jth
manufacturing/design refresh event date and the
net present value calculation date.
s
Ci=Copt DM Coth)
k=1
where,
~|my ()= Modifier on the effective procurement cost
Acquisitio . -
1 cost of part k at the ith acquisition
C, ()= Original procurement cost of all instances of
part k adjusted for inflation
C:Lp= Non-part procurement associated recurring
costs, e.g., testing, assembly, etc.
s = Number of parts in the system.
NM,) M/
=[C+q Z Fu+G, Z E
where,
(= Average cost of design refresh incurred due to
assembly, documentation, etc., system-level changes
(= Average cost of design refresh for each board
Design addressed at the design refresh
refreshes C;: Average cost of design refresh incurred for
cost each unique part addressed at the design refresh

]V;,(]v): Total number of boards with changed parts

at the jth design refresh
Noi)=
design refresh

Total number of part changes at the jth

Fb(l): Modifier on the design refresh cost of board u
Fywy=

P
CV(/): Re-qualification cost at the jth design refresh.

Modifier on the design refresh cost of part k
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Table 10. Life-Cycle cost analysis result
| Ghiject m":: | Set estenia | LT Life Cycle Cost Analysis Result
R e N =
X PN g | Dol min e 1o
mmponnie :r” » Progeii 1= 12 030, 00
P prL R ATl s e
E = | 100mme
Fig. 4. DCAM pilot application procedure G ; i
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Table 9. DMSMS Management Standard

Sortation Life Cycle Cost
Non- [System equipment non-operating expenses] +
management| [Design cost + material cost + production cost]
Reactive [Material cost + management cost] +
management| [production cost]
Proactive [Material cost + production cost] +
management| [Material cost + production cost]
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4 Life cycle costs increase when components are not
managed

Table 11. Comparison of Proactive Management and
Reactive Management

Comparison of proactive management and reactive
management

Promtien

—Raprtre

Life-cycle cost
iThousamnd won

Years

4 Approximately 300 million WON budget can be saved when
performing proactive management
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