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+ Certified Round 7l
- TM 9-1410-530-14 C15 pl1-2 (&3 mv]ArY)

A Missile which requires no checkout or maintenance by
the user and whose reliability is certified by the developing
agency to lie within statistical limits at a stated confidence
level is a certified round

~ TECHNICAL REPORT RD-TM-99-1 p7 (PAC-3 w]A+d)

The PAC-3 missile is a certified round. A certified round
has a predictable and acceptable level of reliability
degradation over a specified certification period. During this
period it is maintenance free (excluding minor repairs such
as paint touch-up, for example). While it is in storage, a
periodic assessment of a statistical sample during the
certification period will evaluate and confirm the reliability
characteristics. Controlled testing and replacement of
degraded items will be required at the end of the
certification period to retain the missile in a serviceable
condition and to ensure its continued high reliability and
performance.
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+ Wooden Round 7id

- ol A9 : DOD, DSMC

wooden bomb. [JP 1-02] (DoD) A concept which pictures a
weapon as being completely reliable and having an infinite shelf life
while at the same time requiring no special handling, storage or
surveillance.

wooden round. [DSMC] A round (shell, missile, etc.) requiring no

maintenance or preparation time prior to loading for firing

— North American small gas turbine aircraft engines p107

The unique requirement of the Harpoon missile was that it
be treated as a “wooden round” of ammunition. A
wooden round was a hypothetical system that had 100%

reliability, infinite shelf life, and required absolutely no

special storage, maintenance, or handling treatment.

31) oAAl €. 2011). AoFARYE et BE fret Algdold 7Y a7 TR=AlEd o)A
s8], 20(4):127~138.
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- Raytheonjit SAAM RAM

Surface Anti Air Missile (SAAM)

Becarise ‘Raytheon’s RAM based solution is currently imtegrated into the RoEN’s

inventory, ILS infrastructure, and existing ships, there are no ILS start-np costs. ILS costs

are reproducing existing ILS spares, manuals, and data.

= For over 10 vears, Ravtheon has successfully supplied and supported the RAMNM SAAM
weapon system throughout the RoKN fleet

= RAM also has low life cvele cost with:

— After installation, check-out, and at-sea testing, no additional Rayvtheon support is
required other than normal ILS support

— High launcher availability demonstrated at 12,400 mean hours between failures
(Ap of 98%%)

— Missile being an all-up wooden round with a service life of seven vears. requiring no
maintenance except for recertification

Wooden Round FE8E2 AH oY T 7IEYR R E= oF A%
/715 7HAAL el ol= s Kok A7|te] A7Fe] 7hesh AEAE E
7b b wEbA AlEE 2SS 91§ AAR7)7E Certified Round®rh A7
W, AAle] A F dAAE AR S5HA e BeE Jlth
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32) Martinez, E.C, (1984). Storage Reliability with Periodic Test. In Proceedings Annual
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a3 YU == (renewal density function) m(t)= T2 Zom o

N4 f(t)e FH1EEE Ft)o dEUEd4o|
m(t)= d]W(t) -I-/mt l‘

AARSE G Foke BHoz vl ofF 2 A% TS ME 2
AR a1, 0)el olstel e et P
2 9
M) =2+ T o)
M 21

AZIA pet o2 247 AR kA oigt Hotwh E4tolw, 0(1)-2 A
ol xRl vt o AXH oA 0o AR pi= AL ZH
o] Hol7] wizel o= FHFFgol
5 A4 &3 AR 00l 717 A7
AR AL o]F o] CFRe]al Good

47) Barlow, R. E. and Proschan, F., (1975). Statistical Theory of Reliability and Life
Testing. Holt. Rinehart and Winston. N.Y., pp.105~110.
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2.6.1.2 EASARZH Y 2P (GaTls AEA B2

Tﬂﬂ—lﬂ%oﬂ gt el dolls ShA Aget Hieh o] FHAaSe
W 2] & AjZo] H= Good as New &0l Qlrh. a4 7F
FR|2A 715E27F 7Feota, 48 oo uAAES
Zthal 7Hgd%th Good as New $28]442 S27F g H AEo 1%
AAEY wo] e iy 7Hgot=t|
-0 ngEzet 22 ANt Fdsith=s 7Hd-E AT

Good as New 7% F2|7l ¢t=H AFY IHERZ= AAZY 2ot
B7] digel YIS w2A "ok 2R E} L
2 A% AT m(w) = w7t =71 g2 m(1)=0.4x1=0. :
oetA N ZId e E o ol2tal st Z|HiEE SPAFEFH[E2 o2t &
ct.

c(1) =¢,M(1) =¢,(0.4)

% 14dzte] 7|4 SRR FH][82
dd AR 27t drE AFY] DRI} AAFS IFELE Aot
ST St} wEhA] S8 & oF ] Mo nASEREF Z47E A )0 B
(714 Ay olthE 7H AgExe)] wEvyd st BE77H )7}
219 7| Aes AR dide] ot 22 AAAAY TS (Delayed

Renewal Function)® UrebfoF o},

t
]Wd(t) =1—¢ M4 / Ay (t—x)/\lef M
0

getd whel AZE wo] WRTFE A -0.4/d0]T, ST WRIYE
2 it 550 WgEel tery sfgsta, FdsiAn

71 w=1dzte] 7|qEFd SPAEFHES FotE thg Al oA v=
. _



(0.5—0.4)
0.4

a3 G 71 ElE ¢ ol ok, 1dzte] ZdEd SR FHES
St okt Zrh
c(1) = ¢, M,(1) = ¢,(0.4176)
z

M,(1)=0.5(1)— [1—e *1]=0.41765

= 193ke] 7|HEF2 SPAESHE2 NT ZIda e 41.76%7F =i, o
oA e s A 2] Fo IFEC] 22 AeET AN AS € 5 3
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2.6.1.3 HHFAARZTHY AHTH

Atz o2 AEe] wujrtAe AEdujdelE c(1+i)2 2389 5 3o
U ] 3 oJiEE A dER SRS c(w) TEA] AA] BujrtA
(P c(l+i)+c(w)7t Dehlc=AEFL7}, i =F x| E)

e
= REe AEF7HE pot FHESHAESTIIT wE BAW

wo] AR BIHE FAF(EE ZIdEmd)ol ot Agde AF
“=(displaced log-linear function)©]tt.

g(pw)=kp “(wtky)

A7IA kD0, ky=0, a>l, 0<b<1 9 AF2A k2 SZF4(amplitude
factor) & WeIHIL ky= FHSHA EE717 w7t 09 diol= o] Sl=
7HsAS Yetdle AR @4 (time displacement constant)©]t}. 183 q

= 7FEgE A (price elastcity)o]dl, by A@HH S HI7F ©@EHA

5
r

(displaced warranty period elasticity)©]tt.

B BEANS w, AR AY DAL petn @ ] wIH
FHAMEF (e T B35t #7HE p= AlES Tuists B-%9
F71te1e w(p,w)=C1d Bu=HONF 7Idolehoz g & 9ot A W
A ol 7l HolA AEet wol AR A= 8% g
of }EHL & & oem F wA P AY Zdiold2 AES AA Hrj
@7t pollAl Aatztel g Z1tiHg Ele(w)] & W Zo] ot o714 7]d
A8 Ele(w)]E AT 7IdEdstaisulet Algdrte] golnzg 48 b
gt A% Ele(w)]= [+, My(w)]| 2 AXMEL o714 M(w)E ABTE
(renewal function)o]x, M,(w)e AZHAA  AAWF(delayed  renewal
function)o|™, cq+= FHESHA} EHFH|[-Go] EotHZA| dgtout Y Faol|d
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A A FaFdE q(pw)e AF 71l p— e, +e,Mw)] & F 7]
=g ONG 7ol tdshd o= 22

m(p,w) =k [p—(c, +cr>\w)]p7”(w+k2)b
9] A8 mulHsle 0o weW o
olg Hrjstete Wazd g T 4
=k k) 1= alp—c,~ ¢ hu)/p] =
2_;: ke (wt k) b — ¢, — e xw)/ (w+ky) — e, A =0

JEa o] AYYHAE EW ofdfie} Lol HHAFW} p oF HHELSHH
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. Mgyla—1)=blc/c,)
 Ab—a+1)
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2.6.2.3.1 BZU & A4

A BF7|7F AL HEH[E} HeiEo] Qo HEPAL "ReHZE
(Free-Replacement  Warranty) 33, H]-&X5(Pro Rata Replace ment
Warranty) A3, £3tH Z(Combined FRW/PRW)” 2o g FLHEE}

REREIANE A BE71E W o] WA A AR o

ARE FHoh= Aotk T+ AF9 147129 AR

Fioe AR 18] IFRE, Xe BH57170 0, w) 7] Wi EAsk= 1

&, G2 79 9 ZAE f6iA 428xHE= AFe o

NG HES Yehdcty skt FRHEFOA, 0 AZF Fete] ARt H-8at
HZ717F o329 AAAt vl o5 &k
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2.6.2.32 Ao wE BFHE A

AL F A gHIEE B AgoiRol ofs zpolrt wol WA 4
. “AAHEZ(Renewing Warranty)” A2 “HI7|7F < 117 o] TS
B¢ o FAMRE EF7|te] oAl AREE Aol TH] ARES
(Nonrenewing Warranty)” A28 “HZ7]|7to] 1A wojQly 1 7|7t Fohqt
SRS AR = 570l

H] AR HEFZANA 2z AFe] Aitar vl82 C il skal, 13 (7)o]
tAlZbll dofutttal & o N(E (0, )AIZE Afolo] 7o) A8t Slpetn
Sk 1ejal 1F(E)7F 78=12,... 2 AT o 1o Qb & HIE
= FAES A & 2 ok Igud SR8 Hx AlFE A Al A4t

b vlge] Agem s TSt vg= H Zolnz ofFet ol e

FYst EHEE(Independent and Identically Distributed)®]

o] Hrt. metd BRI Fet o4 e FHE

F(1) Fahol nA-58d(n—fold convolution)o|tt. thi-E2o] Z-g-of 9l
oM, £ 74 Z & 99T B A5 & C 22 FHgHH I2ER Ao
A 2283t a4 Se8SE ofdiat Zol 4tERth

Olw) = C —i—cle)

AT v FH = AR FE ol ARAIRt didste FEC] ¢
gt frolBg A4ERE Uehdth At AR EolA Thaet Age
TE YUee -] Qi o]E A8stH ofefjet At



M(t) = w
WSS ThA o] Ao] A A4RE
BI" Ao A o FFa]-82 ofgfjet o] gt

Clw) = ¢, +c;  w
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2.6.2.3.3 HE7ZF AA AAF

A5 A H|o| HLSt= B HZ0 v Y HZ AASTo| A K9 =}
o] AIA(MTBF 24.22, 145\ 0.0413)& thoz o]l HiojA
a7t 1o sfgote AFREE 7HYste] BF7IzE B[S, AFx
2Rl st 2 Wt WHskE EAsH

A4 AFErE FURt A BE7IZ St whet A A FEste
HIH G2 FuHF, SPHF, HEHES O Ho] AgFglon, FRH

o
Ao AR e o] ool BEIRte] Frbs et BBy

ot ofh N
o o K

57 ol AIRE(Marginal Cost) 3¢ FaRIAAA LA

o= BF77te S7HAAE HAIZY] ®srt Ait B33t
Az} paste] BruZo A9 AT ¥ AYREe vae] B 27}
= 2 1MeR 2Ase] A% 7ol ghe B

_|_4

N

o

o WEtE BAS A% 6 AP FREFPNS LS AdHoR FIA
AL QAR FH1§0) Fda Eo] Agrrt
2RAoR Az FAAA AT AARAANN BRHE Ao}
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2.62.4 A7 WA
7o AdCR RERML AEY FRe| wet thpsiA| A gstolof
Sht, o] AT K9 AFE Azlolehs 7 74 AlEe] de ArA A
Fulg o g HAo] BAe ANt Rsglon, opddld WA X
F A ZE ASEEE AT 14ES 27

= T
2 BAjste] @47 dlole: wskAL gt

o
PAHE FHY e FEEIYMtS A
W, A7 dEom AR AHES w2 AFY e HS7IT
MAE BFu]go]l 27 F7teHA] gdew & T w2 (A4

—
Tk fEHe] 49 A} Resks EARF6EL ohe
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it

o
Tor
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e

4(HF), B dMTTHY WEels +372 9

SH
=

(SF), <14
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EIRLS
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2.6.3.1 2% dlolg 4

of Aol AHgE 1F HlolHe EFItEN (e o/d, SHE 1
@) MHIZATEE F5to] dojx]s dlolezA, BHF77E Yo AlFagoel &
Aot A= B BEFEA/SE L7196 AHIAAEE Zort A H
of. et MHI2AE S Sl 2d AlEse] 2 9, A 9 Ax =
AE7 F2, ARARD, AH SFARA] 715, B4), AR R (A 24
ooz, AMgAD S 22 wE JEE S

golE 2010 137 A= SAE AES ez B
ote] &% XA dlolHelH, olg S1dR Hx I L 7|
Skt o] 712k Foll AF A Q12 132th7F ESA=|o] 4] 7ol A of
Fom, TP 73d7F EAIH] 6002 o]
30th7E A= 26t9] o] A ShAt. oFAl 3= dlelH

Qe

BEZFH(Censored) 71HE g5l o] A g Ful Ak Aol
L oz m@stald, dold Y wHel ¢ AuE Coz FEoY
TR el TE PRk [ 619 o PRI

[# 6] E=TA AL BF7IMH 9] 1% HolH

2 =11 AU AMpEUd2 | 5% | Censored
-~ 2010-N3-30 2010=-09-=-30 180 1 N
25 2010-03-30 2010-09-30 180 1 0N
28 | 2010-03-26 | 2010-09-26 180 1 0
2% | 2010-03-03 | 2010-09-N5 180 1 0
2% | 2010-03-03 | 2010-09-N5 180 1 0
LR L L E ¥ ] ook ok L L8 LR R
=93 | 2010-02-25 | 2010-05-21 36 1 1
=3 | 2010-01-18 | 2010-06-05 37 1 1
=3 2010-01-19 | 2010-02-22 33 1 1
=38 | 2010-01-06 | 2011-01-06 360 1 0
= 2010-01-25 | 2010-09-03 218 1 1
ks e ] e ok k®k ok LT
HE | 2010-06-21 [ 2011-03-18 267 1 1
AE | 2010-07-31 | 2011-01-18 163 1 1
A | 2010-04-30 | 2011-03-14 314 1 1
th = 2010-02-02 2011-02-02 360 1 0
™ | 2010-03-29 | 2011-02-10 311 1 1
LR L Lt ] e ok ok & ok ok & k&
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2.6.3.2 1A fdlo|ge Bx AHJ: AR

golg HAL AFX(Empirical) FAHEEZE(Cumulative Distribution
Fuction, CDF)& ©]&3%t Anderson—-Darling AA#S A=, =45
2 HA4aAHE FAWHLSE : Least Squares Estimation)?}t o9& &
(MLE : Maximum Likelihood Estimation)& AMgste] ZAItg H|WEA 2
o] Rxg AAstged 4= Minitabg AHE3HT

FH e F4IRlA Anderson—Darlinggte] 7Fg @A U2 Ex 29
< Adsted], A=A 2AA efolE Bt duty oz Wol ARSEI 41
< FActet o FdstEE ftolE BRE FHEAS AASHIH

2.633 1A HojE BA

z2 EladyQle] SEULad=(PDF : Probability
Density Function), A=84=(SF © Survival Function, A1E|x), §&s4
(HF : Harzard Function, 2&& )& 4r&Estglen Ayt= (19 713

£

A4 ool 2
3

Distribution Overview Plot for date
ML Estimates-Censaoring Column in censorad

5 X i Table of Statistics
Frobabilty Censity Function slbull ahape =
Aoals
tlean

a0

0.0015 50

Parcant

w
a o000
a

Fallurs a5
censor 145

0.0005 1
=D w 176,126

a 500 1800 1500 S 18 106 1000
date dats

Surdteal Function HazZard Function
0,004

0.002

Parcest
o o
= a =]
Rats

]
g
&
]

] 500 1000 1500 ] 500 1000 1500
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[ 7] E=AR] 27 dolg el 12 /HeH(HE)
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2.63.5 EFAA] A4 F4

Efale] B37|7te] 1d Fet A 132 A3 0.03%(1324 F
4d 17%), 53 0.82%(73t & 60t 1), tiF 0.87%(30tH & 260 1L
Zholdet. olo BE717t ot WA 1S A(Date) EHZ A5 =T
AL z7|nAo] Wol WA = 150 o] Fols 1ol AL AR ¢
dom, FPAHRILE 27| %o] 7Y wol WAEglou F|7to] Al uf
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3.1 ML A= FEg A

(exponentlal dlstrlbutlon)E 7H4ste] &-&g(Probability) © 2 A A]

gt AFE 242 AREEN v AREFoR o] EAHET
e AR o] A4S 7‘*7\}5 F2 SIEEE WA ZA45HL o5 o]

Bt AFAREE Foles W oE ALt

AAEEZ 8 AIRr BAo ] TAFEZEA MIL-HDBK-217FE AF&s5hE=
4, MIL-HDBK-217F= u]=r9] RADC/RAC(Rome Air  Development
Center/Reliability Analysis Center)oll Al HR7|8, 4H4A|, opdHEd= HE &
At REAZ Lo #et A=E 7|2= ‘fHLHJ/ﬁOﬂ/\‘] 7= #4=2, RADC/RAC
oAl et Zpmel ok REo] APEA Al m7]x] JH|, YA =9
= BHE, X, 84320 9 AR Y AAF 55 SOl tE’ra’r FEF=
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PCM(Parts Count Method : B-E £oF HEAH)

Kol
AHgSlole A7 FEokA] @2 AA Z7|DA(PDR ¢ Preliminary
=]

Design Review) E= & GANAN & S/, 3, AHE &4 =4 9 7=
A9l BAFETE vhodote] AEFHl MTBFgHS dl&shes Wioz 78 77}

Apouip = J 19] 14 (failures/106 hr)

Ao = 1 WA et BEO] 1AE (failures/106 hr)
mo = 1 HA d¥t B35 F4 Q12HQuality Factor)
N, =0 B duE BEO pef

=
n = A= o dut 59 FR(Categories)

PSA(Parts Stress Analysis Method @ F# HFol B4 AA= A7
2 SRbRo st=go] Bl 2k AA gl AE Jheet HHoer oL 4
T FAES EA4o] AAE A= GA(CDR : Critical Design Review)ollA]
AFEEH AA7EA] G R S 7P AsRt AFE ZAR ot PSAW
& 7] AA dANA FHe] A xR aFHE A= FEo A4

S AH3) %A (Trade off) }% PHoRE &8 T 5 QT L a4
]_

ADD, “AFx o= E1A”, 2003.11.20. pll-6~8
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Ap = N XTp XYy X Tpg X g X T XX Ty Failures/10° hour
Ap L HE IFE
N, O REO A7), ex Rate] gl pHd 14

&S

o FEY AR #5879 £ g A=l Qs

A= B PCM PSA
e Es MY 2472 - 2470}

« FAIREE : MIL-HDBK-217F =2

« 7|74 & : NPRD-95 FH & - -

- 7|FE2E HE « PCME4 Z3} OB} X2

- ZHAEE HE - Derating & 41

«HEER BEEAH EE= - 7|=ec oid g =2e

(19 8] 7 7t PCM, PSA A&

AR Z0] HAIAES HEZOl EAM(Characteristic), A4 off i
7]%(Technoloy) 183l F&Fo] 24 Al=kof Attt JF= mA+=
Factor®t @-> 9F Factorg= &sh=tl, 7/WZDAE PCM PSAH ]
o] 4tEd =8AF o RADC-TR-85-91 "Impact of Nonoperating
Periods On  Equipment Reliability"o]] W2  #&HEA4(Dormant
Conversion Factor)E #5t0] Atcl= "HeASTH S ARG

H AAREE I3 s 2= 7HYsto] A= E AFEste 29
¢l NTIS(National Technical Information Service)®] AD/A-002 838 “Effects
of Dormancy on Non-Electronic Components and Materials” ¥} BJAFd A2
g0l A7 oMol IAFE dlolEel His) A=e it 24 WS Als
S5h= U.S Army Missile Command®] LC 82-2 “Storage Reliability Analysis
Summary Report”, U.S.A Reliability ~Analysis Center®] NPRD-95
“Nonelectronic Parts Reliability Data” 5 & 4-83tt}.49)

= A9 AT AA, OORFERRE 199 T &
Eeog EAIZlE tEY AR 52 Hoﬂfﬂ ‘HT}? THE AR

i

o ol ool
o,

49) ket LA, (2003). TAFE o]& BuA, | p.IV-1, p.IV-75.
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(£ 8] FLE HHAHL =%

ANFEE OO g
T B
PCM PSA® PCM PSA
IAE(107°) 13.4995 1,025.48 12.3493 4.04
MTRF
(Mean Time Between 74,076.81 975.14 80,97625 247,361
Failure)

% 9 B gEL AFAHE o, AAREE PSARE 2-8AF 5 gholrt,

50) ol%5-=, AAA, pp.8~15.

24, W@, AA, pp.6~T.
Spastel
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[ 9] AAFER T4EE 1FE 9 17 HHAZHPCM)

Level =9 2AE(1079) MTBF (A 71)
01 4 feE 13.4995 74,076.81
0101 FeE 298 A 13.3574 74,864.86
010101 | 2Z&= 294 4.1257
010102 | &% =HA 1.0 X 1078
010103 | A1 = 1.67819
010104 | F371¢ =HA| 3.5 X 107°
010105 | 57 A 7.49512
010106 | RT Z™HA 8.0 x 10710
010107 | Alol& XA, AYE 0.01858
010108 | Alol& =HA, #5718 | 0.03016
010109 | Alo]E %A|, RTE 0.00968
0102 dAb 284 0.1421 7,037,297.67
010201 | SABOT ¥4 52 % 107°
010202 |®WBE x| 40 x 1071
01203 | &&EHA] YA 1.0 x 10°%

olg% FLEERE o= PN AFARILO FAHL2 oA 1F

H e EYE o gH|e] E4do] fE REE Aot 249014 <
9% RCM 7Hd SHolA AA Al A58 33 1HELS AAe =2
= A MARE ARk oS fF0=2 AREE MIL-HDBK-217F7F @%e]
A9l 9a7t FKItE Aol SAIHoR EAE 2006 217PlusZ F1sfs}
AHDE=E AL #Zetst] AA fgt A% 7F dAget g HolHE S A

5D AFA, olss, A

AA, p.90.
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(3 10] 55 7Hde gt A7 ALt
S]] - AR 16.12.31 #=F¢+
as | TEEH | 2R | maa e | ager | 1
001 | 2007.12.31 | © ¥ | 2012.6.30 | A= | 1642(4.54) ;{ﬁ;‘%
002 | 2007.12.31 o] drxy 2012.6.30 | A= | 1642(4.59) of?gfo:.g
A F O
003 | 2008.12.31 o] dF 2013.6.30 | AE | 1642(4.54) y;};i
A 0 ¢
004 | 2008.12.31 a|uEAp 2013.12.31 | 4 | 1825(54)
005 | 2009.12.31 | 2012.12.31 4 | 1095(34)
006 | 2009.12.31 o] 2FAy AE | 2555(74)
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010 | 2011.12.31 o] 2FAy AE | 1825(54)
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3.2.3 B4 HEEsA H2d)

R4z HIH (parametric method)2 A1Z|E #4& 9o &53F o]
Blo] mycte E4 ExZE TE otk 7MY stollA, #8Ex 54 U
Bl 2ot ZF AlRlolA o] Ae/Aue] grr 3dE S ET4(likehood
fuction) & #A3sto] H4E FAFORA AL FHot=s WHOE T
olE 50| A&Hor FHo| 7t AlFY HolH0Y F¢ ARES

olo] 2 dAfoA= #HE HolHE ol&ote] EEA}JE HAS 5ol
Aetet x5 Aoty AHE REEE o]gste] BYHS AFLE FHo}
o o] AASH= ¢=AE APt

TR A7IE e R &

12+E(failure probability)2 tiAF 417t
_]

o] AFAAEZE 0] ¥} EHE SER AowH, AESHE(survival probability)

1o
=
jalm)
o T
fr

2 Slgs FLEto] AL 7S (A ) SER A9
Hot AEIESST ROE IZATEETS FOO oAz Fojmd, A1)t
2 A AEEEY, 2 ETSTE F4 dEULgsRE oo A(3)
ol Ao} 2ol ulET Zhe SEUEFST} Hrt

R() = 1- F(©) = / F(t)dt 1)

t
t
F(t) = t)dt (2)
(t) f F0
plo) = A ARE) 3)

56) “AFE dlele”et “Al=d ol : A dlolel “Zo|, A, 1A o] AL
Koz ZAT £ Qe HlolE“E Uehdith ASd diolgE TAAE] Els ¢ H|
A HAE Bl o= BH e T3 2ol HAAHInspection)E FollA TR = Q=
A3he 4 A ViR B8EE HolE g Uetdth Aled ol HAF i Al
tigt 7141 vimt] HARE Fol 4 4 = 71t dlolH(Interval Data)et T g HHO)
A HANE Foll @A == 7HEEEe HlolEl(Quantal-Response Data)® W& 4= Ut
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T FHEAS UBUe AREE FHorY(mean life) 52 HoF 74
ZHmean time to failure : MTTF)o] lo™

7 fod o, A4}t 2ol yvepd 4 Qo
MTTF = E|T) = footf(t)dt 4)

o7 AELES AFEE Ex=z AYE oW Pd=E 1FES
(failure rate funtion)Wt YBEFS (hazard function)Z7fde] it} o] 7id
AF e 49 SFEULdgo|A g5 FHotH Hroh B4z e ol&
7] HelidE 2HE Sk Zol BYrt Hojof s, R k' ATt F
tE7hA] (@) glo] A FQ1 A7 7dl tdold 1 d FES

ehdch. 2] (5) (6) (7) SA7ZHA] Hgstd rgHolE o Alo] HHHt

o 4

Ol
—-

2

A

At—0 At

gty
_ 1 d _f@)
—W(_ ER(t)) R—”,Oﬁté 0 (5)

t t
/OA(u)du - /O%UHR(u)du] —— IR () ©)
t
t) = — [ Au)d (7
) = exp| /O w)du]
2 A7) AFE 24 ayEE ARt rlydgelAs 2ed
<ol BxAete AAs A4S (Least Square Estimation)¥ #9574



H(Maximum Likelihood Estimation)2 ARggH
271 obd kAR =2 ALgotH, 2
& A FHFFAHE o]&ot=T

= TT 0O H = = o
SEFSE Fotol hEE AT BESEFSE AL WEoz o
o BAH A0l Sk e

4955w fENIE B ofdfe 2o 3

m:lm
1=}
l_n
it
+
2
o

842 245 S § A9] o] AAzIE Hohd

=InL= Y Inf(z;;0,,0,......0,) <} Ztk.

1=1

SEgrt AR He miE P 6 9 Ao WolRg Hohd ohg
i o] ek,

oA

8?0]— 0,]—1,2, ,k‘

57) A<= (2006). "Minitab A1ZA &4 . o|HEH| A, p.114.

_73_



L:]:[f(xz701702770k) ° H[l_F(y7791702770k)]

i=1 j=1
m: S HoJE A EL] oy 5, g, i A AST

Fly;;0,.00,.,0,) : FARZES

gL Hexgne Adeld ARAwel U IEAT Lo
4% Anderson-Darling5®(Adjusted AD, ©]5} AD) A%

o, ADHEAS 484 FHZEHTE o8 AAEAR A8EA

oL

x 23874 Tol e, ADHAS &EA

58) Anderson and Darling(1952)° oJsf FAsH2] wAoA el atsE FAAl7]7] A%
e AF AMNE A= FAEPHor HeolHt EFREE vy & wESAE
A7st, mU=olA 2e57dRel obd HAaAlgH AEA] e BAE Ade 249

ATl 2ol AlFE=tl ADFre] 21, AAlS ghol & 225 AtEiE= At

59) A=, AAIA, p.113.

_74_



V. 34y}

41 $ET AFAE BT NFE BE 5

ek

4.1.1 48 Holg(OOF=&)

OOGEEre olo] Foist= AE SEgto g 200592E 2016 &

ATHA OF ~nn 0% JErt GEE] AFF i, ATeANA of
29 A==l o, ¢E F AP} 80%0lst2 WolAele} o gEt
5axel FAIHIE ol gste] FAANE UAFITE olo] oF ~~mnn o]

FEE F 5dAx F71HAPE APE oF 1,000 AAAe GE F
20159742 AA ApAE oF 1002 AAANE F3stath 3% F714
AHATLeL AMAHAME TN B ARSAR A 3Tt Field tlolg€olAT, &+
L] nfolgbs SHOA F1AA R AAF AY AAF FH|e] o Ft &
gd 5 glonzr EAMUgolA AlQstal, ATAQ AXQl AFAAT(IAL
o] APTE ARgste] QlEdlolH R Argstgitt. ole]l A4 dHlolH
20059HE 2015W7kA] AMAZE 99utoltt, EE2 AAz fiiE
ZE7] wRof uid 12€ 304 EEEE AR sHAsHH
Bl WAAAZIRAE FEEe] olatal o 4 Qlrt,

olof BEAZF AMgH dlolHE oho [& 11, 12]¢] A= Sled

NGRS 99urolm], 11 7heE| AL 109t

=

o

2 FEsle] AT APL NS, I ARERE vgos AA| By

NHEE gt FAZ Fwol 1WA, ol olfE B AL
A AAERE nyGe] MEZ sPgotel WA NH=E BASIGOnE o
9 o] Qe Aleflet @ 4 ek SHE gRE] SRS HolE)Eel
BgHos WAEY] R, HASH UgtE A7 el WSk

_75_



-
—

o
I+
R
o

za ot Mg @ 4 Qo] £

B\
I\

(£ 11] OOGEer AHEAE Axt

TS A8t

2z | 4 AAATIASF | 285
= '05]'06 [ 07 08 ] 09 ] 10 11 |12 ] 13 ] 14 | 15
05 | 21/2 | 1/0 | 1/0 | 1/0 6/2 | 12/0
06 | 5/1 1/0 4/1
L1007 1/0 1/0
=|'08 | 37/4 2/0 4/1 | 4/0 | 6/1 |13/2 | 8/0
E '09 | 16/1 1/0 | 2/1] 1/0 | 4/0 | 1/0 | 3/0 | 4/0
"0 | 13/2 2/0 | 2/0 | 4/2 ] 3/0 | 2/0
11| 2/0 1/0 | 1/0
"2 | 4/0 3/0 1/0
A 199/10 [ 1/0] 1/0 1 20 170 1 3/0 | 4/1 ] 7/1 [12/2 [17/2 125/4 | 26/0
* 0 ge] Aoje fEd A olom ol M v oujsir], xdAte) A4 EE
A Fu) 3 AFRFOR QA e A9jsdd.
[ 12] AHEAAYE 2FFEs A7)
A7\
i iE] AE| 34 44 {E] \E] 3 ] 15|
Al 1 2d d A 54 64 74 8 oy
0359 | Be6~730Y) | (73110959 | (1006~1460Q) | (1461~18259) | (1826~2190) | (2191~25559) | (2556~0209) | (2921~3285%)
05 | 2 2
06 | 1 1
07 | -
08 | 4 1 1 2
0911 1
0| 2 2
A 10| 1 2 1 - 1 2 1 - 2

_76_




4.1.2 Hlolg 24 (®+4 HILH)

2 d7= AEY AAE §9 By SRS A85to], 71E9 AAN
of gt B HE 9 AdA AFARE SR AAE FAo= S
AUk AA] b= ARte TSt A] R =Ry HetAA A0 Vs
HuA63) FolA MEY HAAME e R oF B4z HIHe] g 3
agidol A= glow, OOFEES] AFAZE Zl& o 919
28 ) ngolee] HeAA AFE ABSHA,

YuEe SEESe AUA 108 U0 A%e aTer] HEe] [z
JHEA] QF 5= MTTF(Mean Time To Failure)= 8,300A|7H(10¥)o|t}. 1
il AT FEAHAA HA AMEE WR FAE] AEEE VEl=w
Fegt A4 AREE ZA4ste] d&sted OORERS ¢S5 MTTE=

247,3614171(28.23 )00}, olo AAl " AATCIHE o]§ste 7|E

!
rel
2
>
fol
o
2
)
i)
=
g
ri
ot
!
r
I
o
rd
ol
rE
lo
% U
o>,
')
H—l
i
o
o,
o
4,
=

H o] AlEe] 37| AR e ezt AEe A 7R g
Ao g2 fLeEtt 22 One-shot Systeme MTTF2F MTBF(Mean Time
Between Failures : 48] 7Faqt A|A"O|A] 17T HHF AIZH7F Lo,
1] M g & SEjste] oA AEAE o AExiio] FUsH

SR HEE o] wo= MTTFS MTBFS SUsHA 28] & 4= qlrh64)

62) F43] 9. (2010). 7HRES HolH B4 7He= ©eF AAC Al=lx 49 vl T
A7) 4E 3] A] ) . 13(6):982~989.

63) AFA, ol&S, AAA, p.s.

64) 934, (2010). "1HE FA

Lo

HEA L

o4
1o
[
rol
ox,
Hu)
1%
=
i
=
)
o
-
w

_77_



<

Tod
ol

e}

9974

s

4.1.1904 A5

=
1—

ek 4= HolH
NEe 2 200585 € 2012¥7kA] ghate feet

H

3

[e)

==

ol

s
TF4

897foltt. =

=
-

gl o] &

(Maximum Likelihood Estimation)

el

=
—

A

A

o

=

AAEE
tct.(AD

=}
=

°

A
M R

2ol

X

4%

% o

§ W
=

A 2= A

Z}+
A

r
) e
X IR

I AD A

M

O TR

e

o

T

{1
X IR

AEAZro] 153.9782 71

S HlolE 9
131 OO

aly
&

R E L

=

s}

i1
ar

T

T}

[

g,

317] )
[£ 1319} Zo] BAso] 73

1

-

[¢)

Q.

[e)

3F

it

825

_@-
=

153.930
153.982
0.971

o E g E

=)

ol

r

153.978
154.007
0.959

0.962

153.999
&3 vl 2] o

51
=

153.985
0.975
golHE
— 78 —

153.997
oF

LR <

153.979
g=
22(4):755~764

(201D).

3],

o

5}

[s)

ADS A
(H2AH)

!

65) WA,

1113} 2.



o e e
HELS0 et EES
ML FEX-AFZ2ESHO 2= ZH
(A
—— 2525 o Anderson DamrE](—ro)
o Weibull &%
a0 153.978
21 ¥ EE
90
et 153.980
EAEE:
o W s0
w0 s W 153.988
3 o Ei 20 2XAE 22X
| 4 10 153.978
1 ()
T T T 0.1 T T T
100 1000 10000 100 1000 10000 100000
NEY* NEYx>
N4 2% 2] 2xAE 21
99
90
50 90
n w 0
w0 ®
E < T 10
1 .
1 °
0.1 T T T T 0.1 T T T
10 100 1000 10000 100000 100 1000 10000 100000
HEYS HEYS
= ==
HEd0 st HES
ML FEX-AIB 2SSO 2= St g
A4 Doy 2E 57 ex Anderson-Darling(#=&)
I A3Cg X
99
90 153.978
MR 2R
90 Sri=2
et 153.979
2N AL 27
o W 50
w 0 . W 153.979
3 [J 3l
1 % 10 o
1
0.1-T T T T 0.1 T T T T
-3000 0 3000 6000 0 2500 5000 7500
HEY+ HEY+
2XAg 25
99
90
] 50
H
10
)
1 4
0.1 - . }
0 5000 10000
HEY+
o B Jl2C(o=nl==x 210 = 1
(18 11] OOk &t BExd L (5=, HQeeH)

_79_




MNEL=0 Ois 22 i O
ML =EX-AIRA2AESCHO| 24X StH S
e s - sz H
EHEUCE S Weibull & S Da 167767
0.00010 90 HT 94 7854.28
501 =k 7014.48
IE B 429854
w W o, =914 6312.89
S 0.00005 M IQR 5804.96
o £l S o 10
1 ¢ o= =9 89
ADx* 153.978
0.00000 0.1
0 10000 20000 100 1000 10000
NEFYL IS
4E B> CER-2
a9 0.00045
w 0.000301
M 50 ﬁ
El
0.000151
0 0.00000
0 10000 20000 0 10000 20000
UL HEUA

(28 12] OOFEE otols £29| 7} o 7 19

2AE  folg EEY AHLES(n)E  7854.28°H @RS ()=
1.677670I0t. FARS7E 1HY Atk A2 ARte] BafdaE 174 o] 57t
Sk mhRIAS] Uehlt A ok 4 glov, SRt (dERS) Al
25 ol gk #3F Fo] wjg FomE At wE 1 Frhe2 T
At Ae & 4 Atk ool 2xE FAHE MTTFE 95% A=
A 7014.59 (168,348A17F / 19.2d)0 8 FAEH AL HE o4
Y 13]7 ot R A RS EA4Y(Characteristic Life)o]#tal o=
dl, o]& R®=expl-(t/n)"1NA t= 7}°ﬂ AstH, F(n)=1-exp(-1) =0.6327}
=, Qo2 EXE u=2l AE oF 63.2%7}F 1854.28 A7k 11AFo]

o
Bu)
i

m

L i
.ﬂ
JN

_80_



HELS0 st 4& 18
Weibull 2% - 95% Cl
AZZESHO 25 ZH E -MLF=EA
4 SNz =
100 EN Q4 167767
HC Q4 7854.08
Hz 7014.48
80 DEEA  4298.54
R 6312.89
IR 5804.96
Ik 10
0 e 2= 54 89
AD* 153.978
I
;
40
20
O_
T T T T T
0 5000 10000 15000 20000
&g+
HELa0 st 225
Weibull 2% - 95% Cl
ANBZASSHO 24X SH E -MLF=EX
%9 SNz B
90 a2 1.67767
80 ] HC O4 785408
58- Hp 7014.48
50 ] DZEEA  4298.54
A =94 6312.89
QR 5804.96
207 Ik 10
0 104 2E 50 89
W AD* 153.978
= 57 °
D 8' .
5
] °
0.1 T T T
10 100 1000 10000 100000
HEs
(198 13] OOFEe 4= Hx 3




4.1.2.3 OOfFEH A== &4

B d7E OOSERS oF 109 ol 8% @ AdolA A A=
A dEghedate] A 0.8015)S AES Heln AzsiAl Helch
o [® 1412 [19 13614 AR SEIGWHERNS Be Saw
Aot

[£ 14] OOFEE A= Wig &

95.0% At CI
HES  HESLF HEELA Stat o et

1 506.15 235.09 203.67 1257.87

5 1337.27 337.74 815.16 2193.79
10 2053.81 403.19 1397.85 3017.59
20 3212.34 638.63 2175.70 4742.89
30 4248.47 989.92 2690.89 6707.61
40 5262.81 1421.60 3099.49 8936.06
50 6312.89 1933.96 3463.07 11507.90
60 7455.48 2550.00 3813.64 14575.10
70 8773.22 3321.65 417718 18426.20
30 10430.30 4368.53 4589.74 23703.20
90 12912.50 6066.65 0141.52 32428.60
99 19518.30 11152.50 6369.10 59814.70

=AAIE B A=ETE 0.8(80%) 015k = AHSHEE Byl 3212.342
oF = 649 oF 0.8tz #5tH
o8 FA5f ixﬂ oﬂH% SLdU}E} FI1AARE AABEL e,

F7184 849 ol R st stk
thiE 15, 2% 14 2 ZAcA A4 2gEelHE Fo 14E i

=
BRLE oolE BEolU, T BAle AFREE JPdste] £yskAl
=
=

(@]
o M
)
o,
T
e
Yy
)
II.
=
>~
Y
o
>
i
l-ﬂ

rr

1%
Ho4x 30 it oW nl

M

m&“

S



ofol2 Emnrt £& A=wE Uehim otk webq 2 a7l 2
2 Bus} g8 Besoletn & 4 glnk. ole] gold Rio] ofst

A Auhe 83 $88 4 9 A2 BAXD], One-shot System
Q

[e)

o= Qlsf 1FEC] Sk Aol o

T AEAE | AR A= =73

Day aa | <x1ig—z>1 &#-ﬁ—%) (Shol = Sy

(13)365 8,760 0.965 0.980 0.994

730 17,520 0.932 0.960 0.982

1095 26,280 0.899 0.940 0.964

1460 35,040 0.868 0.921 0.942

(513)1825 43,800 0.838 0.902 0.917

2190 52,560 0.809 0.833 0.839

2555 61,320 0.780 0.865 0.859

(83)2920 70,080 0.753 0.865 0.827

3285 78,840 0.727 0.830 0.793

(10%9)3650 87,600 0.702 0.830 0.758

(1519)6205 | 148,920 0.588 0.733 0.579

(181)6570 | 157,680 0.529 0.689 0477

(191)6935 | 166,440 0.510 0.675 0.444

(206)7300 | 175,200 0.492 0.661 0.413
\ e

06
L2015 2

MAUFITEE)

(19 14] OOFEg A

66) 482 5. (2016). ¥ A 2" AR A=A 4 gl
MRk A=) deka] 2], 16(1):32~40

r>~
i
KT
- H

_83_




4.1.3 4F HolH(AARED)

FRE BPels FuAel FRE] dRy] S fm=gn @efue] A
st foghos LEEN, gekie] Agsel g BES A7 LRl
Z71 A4S AN 9 oo A4

=
3 % oF 50% HEst A
2 Fol ol5-§ WAYHE olgstel PAFIIAADST e,

=] Aol oA FEES Teste Bt vHEA A

g ZIedqArE wA AAISHE =T 14~1587H4] 87%9] R
gho] AAtE L O AAEHE A AAREYE S Ay 99~01
W HEE2 EErE A HARE g®E dup =X grop fA g4 Al
oJstem, 02dFE 108704 g3 f=d 5 AAE 8=t g
AU sk, e ARV S Al wEEE2 Wd
124 30 E5d Aoz 7HdstAde, A= diFEe] ©@so] dEd
s,
ANFEE

=
= =
FERe gloleh olo] £47

=
dbAo] e whEn], A7k A4H Ady HMER 59 upch F7])744
1 .
] A} glolg: 02~104

Lol AFS MEYC] OfFt EAH AT B dal, AAGETE
14ERE GAStR g AAR J1eas ANE AER JPEst] A4 s

Row, dAAET A #

m{m
O
O
Jo
H
o
i)
offt
me
ol
N
u!
&
o
o
rE
2
lo
%
M
%
ol

2




o] 1443} 15¢°] AFEH A= o=k A

[E 16] AASTEr AAF A7}

JEZAL

7R | A i
02 | '03 | 04 | 05 | ‘o6 | ‘07 | ‘08 | '09 | "0
Rlamans) se2) | 2] -] =) 96/6] 96/2) 96/1  8/0

. | '15/374/15] 50/0| 96/8 42/0| 90/0| 96/7 - - - -

A |788/28| 106/2| 96/8| 104/2| 90/0| 96/7| 96/6| 96/2| 96/1 8/0

712
& 54 64 74 8 94 104 1d 124
Al (1461~ (1826~ @191~ (5%~ (@01~ (3286~ (326~ (3286~
1859 | 21909 | 2559 | 209 | 2BY | 60D | 0159 | 809
'02 2 2
03 8 8
'04 2 2
'05 -
06 7 7
07 6 6
08 2 2
09 1 1
A | 28 1 2 6 - 7 2 - 10

_85_



414 dold BA(RSH A29E)

R FERES A AR7IE 10dez g4shy] i Xz
A @35 MTTF(Mean Time To Failure)®= 8,300A17H(10d)o]tt. 1
3 A FRAHCAA AA AREE AR NE AREE TIEeR A
FLete] AREE Bt AE5ghS At AAREES] o= MTTF
£ AFEEE 7HYste] 74,076.81A17H8.46%d / Gb(Ground benign), 25C
z7)olch68) olef] AA £H AT olHE M AFEE AT F A
A ANERR A= vlw 9@ vAAERES EASHET A 4.1

OOf=e} Fdsing AngFz Agsiit

ic)

68) °ol&=, AAA, p.31.

_86_



oU®-S o]-gsto] 788 T WESTH(EA) 7
FAHMaximum Likelihood Estimation)S %
wEE0] 2ol A4 oyt etolE F7F AD
of. FaztsE g-8str] 2AA
=

=
M
)
io}mHEE
X BT
E
2 L ik
O\Né
A oL
R e
:CID_lI“
j&

o
N

b X o
rE o

%)
| o3 449 AD

AT ol

o
o
ol
N
N
i)
o2
o
)
4> 32
%
1,
2
N
N
o2l
)
sl
sk
Mo

ke
Ll
10
0,
e
)i
e
i
e
o,
_O|L
A
ni
N
)
=
o
o
kl
o
r <|
i
P
A
o,
riu
M
t‘:l

v [ gom | A5 | A7 | 2xs8 | 2a4w | zaeaes
E A2k
é]])r/ﬁ ; ]EO ) 643510 | 643521 643.511 643.511 643.511 643.510
ADE A%
(2 N xﬁlﬁ) 643512 | 643.522 643.512 643.512 643.511 643512
B Ry =]
A A5
[onul T
_ 0.968 - 0.939 0.945 0.973 0.9681
(H A1)
A 7 22l gEE= [ 15]9F 2o
Mg =0l st &8
ML =& X|-16.12.30.2] 2= =S¢t &
Weibull & & 20 37 =22 A”dersf;;lala’%“';f(¢§)
901 99 643.510
50 90 2O IR =T
- e 643501
ERE ETRT 20 2XAE 21
643.510
. 1
0.01 0.01
1000 10000 1000 10000 100000
FE-TIES HEels
X4 && 20 XN AE 21
99
901
50 90
10 50
by D
L LI
9 e
0.01 0.01
10 100 1000 10000 100000 1000000 1000 10000 100000
H3a=s HEe 4

(73 15] AARES 2 BEY SER(SEVEZY, HUjewH)



MNEEL=0 CHE =X 2 O
ML =& X1-16.12.30.2| 2= St &
s=ocaa PR sz HE
SEUCB Weibull &% S oA 3.53112
90
0.000121 HE @4 10416.7
50 R 9376.82
0 HZE B 2943.83
. 0.000081 om EL RS 9389.72
o H IQR 4106.49
& E nk] 28
0.000041 o= =o 760
d AD* 643.510
0.00000 0.01
5000 10000 15000 1000 10000
HEd Hags
ME B C RS
1001 0.0010
o
H 507 % 0.0005
£
01 0.0000
5000 10000 15000 5000 10000 15000
IS HEL+
2] o B H"Q] T Sk~ L =2
[1F 16] AAGLEE ofo]E Hio] 7} g 7i3 I+

A A3t efolg B HAERA(n)w 10146.701M FdRa(m)= 3.531120]
1Hct 302 AZto] AdE a%o] Sttty & & glo

"I_
| ERFRFETS)O) ARE Flo] F7HEo] e Foog OOFEH
4



HELA00 8 4= ]
Weibull 2% - 95% Cl

ou

16.12.30.2 2= =S¢ & - ML =& X
| SNz E
100 SA 24 353112
HT D4 10416.7
B2 9376.82
801 HE B 2943.83
R 9389.72
IQR 4106.49
Inks 28
o 60 2= 54 760
AD* 643.510
Iy
401
204
O_
T T T T T T T T
2000 4000 6000 8000 10000 12000 14000 16000
HEygs
HELa0 st 225
Weibull 2% - 95% Cl
16.12.30.2) 2= S Z - ML =& X
95 £z E
J A Q4 353112
80 HT D4 10416.7
50 B2 9376.82
IE B 0943.83
20 =94 9389.72
IQR 4106.49
InkS 28
54 2= 54 760
%ﬂ AD* 643.510
5
E 11
°
°
0.01 T T
1000 10000
HEYs

(23 17] AASITE AZL HE o4

_89_




4143 AAFER A& 24

[ 1) [23 17104 AXE FEEWEFHE MRS E2 I A
o},
(% 19] AAGES A5 MBS B
95.0% g+t CI
HEg wWES  EEA 5t5h At
1 2831.10 246.488 2386.96 3357.87
5 4491.84 241.617 4042.39 4991.26
10 5507.52 361.826 4842.12 6264.37
20 6811.64 612.190 5711.51 8123.68
40 3612.21 1052.25 6778.19 10942.5
o0 9389.72 1265.60 '7209.80 12228.8
60 10162.0 1488.84 7625.49 13542.2
70 10979.0 1736.06 8053.11 14967.8
30 11919.6 2033.42 8531.96 16652.2
90 13191.9 2455.26 9159.77 18999.1
99 16053.1 3475.08 10502.6 24537.1

A=}
=
2 AgsloE §A AT} ot AL SIS @A 2olH 485

Q) PAFIE SUQE, BAE A} Bgsithd gAFE 189 olFE

_90_



[ 20] AAREE AZT v

(1365 | 8,760 0.888 0.999

730 | 17,520 0.789 0.999

1095 | 26,280 0.701 0.999

1460 | 35,040 0.623 0.999
(5)1825 | 43,800 0.554 0.998 |8 #AF F7

2190 | 52,560 0.492 0.996

2555 | 61,320 0.437 0.993

(82920 | 70,080 0.388 0.989

3285 | 78840 0.345 0.983

(1011)3650 | 87,600 0.3065 0.976

(151)6205 | 148,920 0.170 0.902
(181)6570 | 157,680 0.119 0.822 %‘iig?

(1919)6935 | 166,440 0.106 0.788

(20:4)7300 | 175,200 0.094 0.752

i1 19

20

(19 18] AAREE AIZE H|w

_91_




=0
==
o]
=

sto] 27

<]

g o] €]

F

g

al

7 e fEg

SHA A
e

6

A5

=

s T8
Z}F "k
=

]

Al
=13
=

]

Z

o

132 AR QI ofof] fiErs 10W Ak

_<|>£|

AlZ7b AlEtE olwE A7 R
=2A ol =

o

=

ot

]_

1—

o

o]
717

=

o

B age] e

42 o et ZAHZ(A/S) HLEA
(R=R=P S|

Yo gie.

°

—_
fe]

i

A37A 0] Mee

—

U

Hn
([

w}

|

]

€3

717¥e] @

=07} AR o]FojA] A

s H

£

77t ==, ol o

[}
—

st

_92_

=
o

H.g-]

=
o

H



42.1 v 8EA vy

o AHE BAS OOREHT AAGESS fgitoz st 2 g
HERAAE OOFERS thgem a1, HlgEe OOfERo]
A gEee gES 4 gonz 1 Avs ZdsR BZ7 Ao fe
Hlg el el B Zuew AAsnd dr. OOGEEL shtel ¢

%
AT A ohle] OOREHT WAFA (IA, B53H B2 72
s}, AzAE 5] o] shtel AFAoR AT grier, Tet
@4 AU sist Zo REGE TAFA sl AckoR AP E3

512 HZE7|7ke HAsHA 3do] AgEQEY|, E4sA BHEU|7F 5ot &
ek HARER| oA ZtZE ARt £ HFH|8-S Hlasto], FEsiar K3

= =
Al WE ulg F7h 9L BAsA Tk meps Aawe o

OOFEET} HAPEA| 9] Aok 11
LSRR AokRe (A), WA Aok (B)

o IARGA AlekFed o] 23 gu] G wlg A
HEA}AFH] B A A H] 2 H (p
Eul/ﬁ.zlérﬂ?oi;]o? (2; ) x100 = C
= o T a T

. ST Er HuH] £3g+
C ZAsA B27)7F o[ —‘?—ﬂ' A4 (a),

Aok BT o] g guH@*)

T
Jo
-{\u

Az 2Adel RS A Aise 2ol Axt
ACkE| o, & 219] Aokl WAFASE FERHS 217t HAl]
wEo] 7o Ware) TEEY WaA AGEOEE U A8 4 Aot

_93_



C g Aok tiu] gu) 2o g AL

oF

*
Q
I
o
(e}
Ll
X
o
S
<
L
jang
|17
Gl
o™
~ ﬂﬁ
OW E
™ ok
1
oF

27k Sefahe

71t A7 wE HEF

ez

[

He Aoz 231

=
!

Ton

<k

ol

R

—_
Ife]

o
1_,No
Tr

ﬂ

o|]

b ApgAsh el ool

s
wet S7bt Sl QARE Folo] A7) uEe]

o
248

gotol vl

FHE 5
pil
Ry

_94_



4.2.2 AuH]-g Hjw

OO EET A=

o7} o] glol

Zop ulge [ 2119 2t

AEH %
7P HTolwA 349 EAsk BE7|Tto]
za AAstglct. Z7to] Aok AokRaln u|

6711
A7)

Ak

sho

o] o]Fo] Homw 1
1293} 134 Aok
Zotal Ak Al7|= A
Hufde=z Adsioty wo

=
AR
o

7}

o Afd Fd3t Ay

T 2 129 Aof 139 Alef
AlF=H(A+B) 78,000,000,0009 | 78,386,000,000¢

67,105,642,176¢

68,063,210,658¢

HAPEA 5 HB)

10,894,357,824¢

10,322,789,342¢

AR A Z(b)

72,208,903

68,981,478

ARG 7] s HlE

b

0.66%

0.67%

e

ol
oK
>
S
o~ O
(@)
(@]
E
[\)
(e}
—_
[@))
&

E% Zéﬂl H]
1 104,625,000

0 oo o ol my P
Mo e 12
2,
jus)

_95_



IR
o | o | o N o
=) S | o= N o
S l2128| =2 —
() O — e () (@)
S — | < 0
S | N | 0 &
S | < | 0
N | n | nX
N~ | NE
3 —_
O Mo
=0
0
N—
N
> S
m —
x| L%
~ % 3| 3
= s U +[T
TS| & o | L
N I I B
of | Mm = BT s
| — _T
BB L ®
) 0 — —_—
H.m m_A_l 1u_mo jans
pl X KO
dm ~ o
+ 0 0
H <0 X J|
fo)= ok A u/W
w0
i
O_H O_H

22] OOGEgr AH[H]|

i1
ar

[

9] oF 0.67%°|

oH
20

—1
=

oF
27

A

TAgA ] BS

il Blas) 2

O E 3
=  °

[E 21, 22]

F giglom 0.015%2] 2

5]

=89 0.023%%s F/7H]

AU

AleFaete] 0.039%0l

&

814 opot ArjHlE

[¢)

BA AFEZE ErhEY 3%l SAHH A

5t

AFAR(2.6.2.3.3) 1 AE=IL Aot whebd 53

tol, k2 AuleA Reetn

°

g 3 F71EL obF ujn)

_96_



43 =g AZAFHE A8 A7

A

5

7ol

5

2= 80%°1 g 0l Ha AHH

25

A1
a1

A 2

ol

b, At o

235

ot B42 Newsvendor RE-& Af

I

o 75

&

4.3.1 Newsvendor 29

Newsvendor =&

Gl

o

nd= oy
o] H]-8 Cu(underrage cost)d HHAIE 7FA|2L Q12 o] H]

& Coloverage cost) Ato]9]

of o] A8

S}
=

55

Al
R

ol

id

o1
=

(overestimate)

2 et 4

w7 o] A

A

1=l
=

H8-2

Ayt

Al "ezA &

/\g S

=13
=

st

=13
=

A (underestimate) S+

-

o

=R

o‘% Cuz 8]’—7—, O]
o},

st )

oot Adite &

HE =, =

s
—

5

ofH T

o}
=

=
=

i

o
ol

_97_



432 NFEE AAury

BHo O08LE 17A8E Biy(Qto]E)E A18ste] 17&ro] WS w7t
Ae] FAHZEA(CDRE Sl
P U 1)
Cy+Cp

rol

€ WEShE x @2 d=nh oA xgt2 BlEe a2t Ao HGA 7
1

ehn 3 5 glon], o] A(1) $MP(critical fractile)S FH AR 747

A Cogl= Aolstd HAeE Au|E o] otx] ol WAsH= B8
FrEgo] A2 75S TR Eote A=, AA tid 242w
Skx] gro} ofgte] Hh= HajE QlAlst= Zlo] Bl Aol 544
oA 1 moiE H-E& eitete A2 E7MsStEE {fEg 1'do] 75
e Xtthe SHolA FEg 97FE Aottt Newsvendor BRE-E& ARE-
5t7] QA= HAH] B (marginal cost)E ZA-gsfof sl=d], AAMES 1A &
ofAdl F7tE WASHA e HlE2 FE® WiE AofT u, @it ®¥shA|

Co = =8 A, HHahA oot WAYSHE £4 = fEg 189 ©o}

(eF 2.39)

]

Cugh2 Bt A4t B gujz Qs 2As: vlgez fgo] A4
A= A & ARlE Fol AsHe HE2z AHoste] dA AAEE 54
F71AAE 9 AgH] Blge AR 4 oy 58 FUIHAPE o8 AgulEel <
S HaH HAAPEHIE ARSIt SWolA oAy 7hx] B3Rt a4 (HH|Q1E
A7H], AAPEH] GAFSAH )7F EeE o] ent, 4.3.2004 ARERE 187

o] {/FAF AHH]8(258,841,0009)2 7HA L 19 Bk AuwH|2 gHAks)



Cu = THegh A} 2 A2 Qs WASKS 1§ = G 10e] B gH
(14,380,055 / <F 1,4009H)

&2 714 1 a2l AL (DERE =25

H] = AFEs " 5 AT
Newsvendor RE-& 53 &H 275 & o, =g /MY A 7|[EFor 4
A e AZE 80%cl tigh a1vlo] dash Zojm 1o whet & =2l
A AbetE ol o thA] EE7IRE B HAPIR] it £Fo] Has)
ol & 4 Sl

Newsvendor H-2 ?F 7|7to]] bH 750 ARESIARE 2 AFtollM=
FLEre] 7] AFEALS st 4.2004 A HES 7|Eo= ALtE
Ao g2, Newsvendor REO] 7ge] Feote s H-EARE #HJ}HH H5
7 ot

_99_



441 AFAHE Q=g EHZLY Aol

41233 42239 B4 AR 2w §ret ARA d2H AFA=E
o A4 BAR AFUHZE 4T AolE Holn glon], 53] 4223 A
AGERY BAATDL geettE olEd AZmet 44 NEEs o 4uf

.

ZfolE Holil it g o] zpole] Al FAUMN?
I gkl A T ARE 50 of Ee 2 A3 AR AT 0]

B 9 eR=E AA4T 5 Aok

HA N 7F ARE o = 35t AFZ oA AlgEHE
MIL-HDBK-217F°] ZA& A2 & & Sle=d, v s34 s 19954
MIL-HDBK-217F2] Notice22] ¥7+& Loz ¢ ol /fHEE W7s5}A]
oF1 Qlth. olof] w4 Holo A= RDF 2000, Telcordia SR-332%2] FAC
= Agstr] AEeta o, Ue4ty #oks MIL-HDBK-217F7F 43t +f

Aol37] 2ol o] 4= A-gste] AFEE ASSFAT. AT A7) A
o] met MIL-HDBK-217F9] o] WEs} o371 Z7hatts Zo] 57
4 R4EnE 52EEg(ld 33 o W ZEde o8

of het 7bE, AHSE TFE dlolele] ARe, Axg ool A
oz 4 9 4 Q). Wb ATAER oEE A
=

Z~ 0]
=2 T XK
Q

WA e o
o2 ol

ol= Zoltt,
5 E0e AWRA oEE Ao A7
A7} oF 4o Ao|E HolT Yk AARETS] Ae ANGHE o &
S AAATE Ao 9R7} Grks ZH st Assitia & 4 glou,
AR A AR A WAt Aol eRIt S 4 ok & o
n) ol gkl TAo] WA od AAAE AAgHle] of

AxQlEe] omow Asket wako] QA HA| 2 whAEt PAA e
| Aolat A7t @ 4 glow, sdutt @Aels @xle] AAHelAE

Ry

Ir le rr

—_

il

Rl A
o o

71) AFHA, o5, AAA, p.90.

- 100 -



T

—

T

—

o
o

AN AF

A4 A 3ol
& AANEOR A

|

L
—

]

ATllA
ol %A

—

°

H

AL AT QT whebg
7] AR GEEe Bolets 714

2 o]
b I S

st7] ojelont

ks B4

o

T

m

I A=E EYEPo] B8

O

_(H
=4 T Ane HZ ARz =yl

F2E HUMS (Health and usage monitoring

=
=

s, ol

qAgH =A A Aunt

1

1—

e el 28
711

<4 4HI(RCM)

o
systems) ‘&2 A

A7 Ba

]

Toa

go]

A1&52Q1 A= EUETo]

1

11—

SfiA1

5

_(‘H

=

=

= Q84 34 A

al

=

=

7!

)

]
S

o)

ANFIE Agsta

il =t

fel

A o] 9

- 101 -

X

NHe HANE oleke el
A4}



Fe golE Tl S QA Qe 23 /R AS wd 98 %
o] MEF HAAE AASHL qlom HAp] FAl= ARGAloltt. & E1lE0]
Airet o] AFAREE AR gelste] FHE Ittt ZolH, ¢l
SEH A4 L HAN A A 7L e dAA st "ARE el A
She HAREY o] H& 4 Hrol itk webA REe AAEE e
A2 =7 T IAHVIC~3)o] A AFA vidnity A o] &
EEHAEE)S AAEA AES ol8ste] AR AEHANE Sk ZlolH, 4
EAHAL Al el A AARE APAATTL Qv AEIEA Aopet AP A
£ T@oto] AFdAPE AREE ALtstolof gt

weba] GEere] Akl AFAZEE 412 st H8e GLEr A 9

A7gae] Alase] AAA Y ZrAAzREA o] FHofof it

Ol

- 102 -



442 =g E451A HERd

ofe] 3], AgAHEE §Edtoleks One-shot Systeme] 7ok she F
Jisolets SRl AT gt TAE EYsHARZT Aol

gicka Azt Tt AREE FPskA BE0 oR Hofo} gt

= [e]

T o

- 103 -



4421 $5 AFANHE B AL B

F29 F7IAAEC] (DA EE AA Al $884F Tsto] oS
e G AIBIL HT I Aok A Gk AT
9 fHejsiol
ot e, g xaMﬂEE e FET 308 Boz vE
: o
AR, e XV“”ﬂE—— ROC(Requlred Operatlonal Capability) = A
got= Aot f g MEAE HH 7 g A4S ROCE
AASEAH. ol RE fEEC] disty 4972 A7) =
ROCE AXstelcr aiv], Ag7he ROCFES fig AT s =
PR dEg 193 AN BEAGL 95 AR Aokt
= o] FeAdor AdAEofof & ARt (RFE JiE HH)
=4, HSE AT AR geldxet lFAE ges] dAgstoiof
gt} ol NdetE BiAo| HFAEE dS53} b YA Eolof = A
o= d5H APUHEE FUL ol FHe Tl &
FAE HAshs Aol A=3}t Hojof gttt HAREA
Eojop sh=d] ol= A Al AFH fr=the AAAATE A dF
O = ofsfistofof gttt WU o] PLIE AgTolut HE 71l YT
1 ANE AN dASHA] e A 3 d 4 ok Al el
LS |

N
1
ol
o
o

M)

o
HU
N
N
)

il
2
k1
Zi
J[Nl
£
R
=
>~
ol
i
O
9
S

e

AAe s BIAANAE 9 Fag B AR 1AL )
WA &g Boh RO AARIIE SeAY AN S Folk U
o BHIEAT}E Adslolok shul, Wrkd ol MIEA YIEAS Fo) A4
AFAA AZAGAA AEElo] AZAGOE WP A PAYAZ F

A

Bl FA7HIE Totof qitt. o]FA AFE SRIZBME Feed-Backdh=

2§07 Hlge] AP
;

-

o,
1
>
o
N
-~
ot
oL
N
Jfu
olt
o
£
(o]
-
rok
)

- 104 -



@+ HEA] RAM(Reliability Avalability Maintainability) 242 53]
ILS-P(Integrated Logistics Support—Plan : Fet5A| LA E)of| +=5] 2]
Nol% ZewHolu ZleXda (A, =W ol FAIHA &1 Utk
£ A Hotd A S8t 84%W AT FitelE glofx
+ Aolgtal & 01‘:} gEHo] B HASE RAMZES 7|& ot 7]

HASHA] ¢F=th 1 ol RAMZES 712 LSA(LSA Logistics
Support Analysis @ A LEA)E S RAM=EZE G4 9% 45 ILS

LACEE FHl, 3, FEFSHE AEste] I Hes Zlendol 55t

2

)

ut

T 7] whRoleh, 4 WakE RAMgES flelAt old] dig ARgEol
Asmdel 4850 gom ILSHAshT emd +3 Fo H=sye
2 WARE Zeldh SAY §EHL Lsadst Ahd gt gomz

AL gL AL e o] gl Sedtoltt ek AgAAEE a7
59 SR QASkL 0|8 FANY BRI g s&Ame] SEstelok ot
o, 58] AgAE 44 AT 4 e A1E@Ee] WEA BAlstelo} @t

o)

- 105 -



4422 =& FE51A REEd

[©
°,
>
o,
il
e

AFAFE] ROCAH, Adekas] AFAHE 53k
solaxt WA, AL gel JledtE gAE A=
o & AAdoltt. old@ Am AAstNA Ak 7 FEE A
2 I3t BE7|7] AAuolof shd] ok Uit RIAAHY ©
5 0dos HIE Algel ohn, ARaEA AAE AgE gl
Aste] sjite] melz g sojof s},
ANE BAst BERDS A A 28 Agaze A4 A
gt 24E7E EgE 4% 7 A4Hos NHzg 8
: %z

Al o] Hhdste] FAEsRl ZRA Ak HIE Al

o »&

oS
2
=)
i—[‘;
N
r <]

u
o2
2
_O'h

N
ﬁﬂiﬂoﬁ

i

]
=

ol
2 o oN
(o]l
(@)

[
-

A WA, AT 2
AA =ofof gttt o] BE2 421 AEH Hd HHAAE
s

MIEE d&5ge Ediz A8 & OAFH o ®fos A4

j =
dsiM= ASAHE glol AldHlel ot dAto = FAS Sldit= A
o oRAZF WIS 4 Qi BAY BAIL AF 7F A5 5 Adstid 2
=
T

A7 et whebsd Z2AAEAA kS
2 Slojof St} o= 7EY FH AE £ A]
o7 FAAY QAR(Quality Assurance Report)o] HrAZ]ojoF & A}gteld),

OO A4t Al O] A AL Fdf AxFdol #AHL Ae7tE &Y

AL
o
>
5

>
>,
it
rir
N
N
o
>
Y
uir

- 106 -



Olt

sfefof ghct.

A WA, 287 A4E SA ARAEE SeIAAS Washe ol
A4 7 Fe AA BeEA L 2o YA 4 AAL ohd st
glov] oy fEehe HYHEe] APoR o W Amsty gk of
of AAE GEE AR A AR FEE SRR} Z2E0] 1ol
7l 98 4 =S free Ageln ol& Fo A% 3 A 444

2 selstolof Gt oleld ©F 43 U AUFFL GO T4
Wi FPOR o]Toldo} so] Az b WIEA WMAANE BAY £ g
AE AZGIE AREAKE T AL 4R L $8E 712U ALK
X

§ A, 2 AAAY Fne Al Nsls fA FAE Egsiel AR
A8 Stolg A gro] FAwlofo} gtk o] W9 EF AMAANA HF
Shofof shv] Ag@elsIT R 2L 1 ANE AZoje] aAske AL o

o E'_ =
zxg% e Aelotel SAAusolo} Ttk A7
}.

- 107 -



=71 Rt

1

2| H AL

A

=
X

5

=SR-S,
A A HE
Madze 4

HEAMZE gt oF
FEUSMAAE
(Z| 2= A AHAL 12])

HEA F7|5 & AHH AIE

MEMRE SHY 4+

-

MNEA2 e Selay HA|
(71BN T2 BRSAAFAD

(O 1)

T A EEY

Hj o

o1 7l

o
=

7 SR

25

T
=

myl
oF

=

(29 19]

Hor §Lgt Ao ot

A7E A7

sl3
<A

A1t

.

51A

SiAl ok Ao

)

Aek. H@A T

s
T

Sogx a8

SR

°

1} del 1

B

7F 0.7014, 592 HZAFEET} 0.89 SEEro]g}

- 108 -

st ztom

2L 80%S GA|S

1

1

Jg-/K



AAA AHAZE 34 o]

oA
o)
o
M

X

sfol A%

S5
HO

P A

[}

=4
o

2
tol 4 AT s AAANE F

°

Axte A4

o

Tk

on} Agx

o

or
 100% FdES=

[¢]

8]

[e)

Hzoll o

A4 Aue
[e]

T

—

o

Fofn
REIES

1—
1
—

o

St

[¢)

=Z
BIPEIAL

He Zloldt.
P

o)

1—

)
714 9l

]

=3

s
=
T

o]

DA AR AFAEE A5

Pz A2

°

Z]

=

B0z} obd 1o Uy
d}

1A

o
{Jo

Tk

(3t B4

JvNO
<k
FD

0

o)
o

TK

* AT 35 A%

H1)

%0
<0

o

=

sl

A

- 109 -



i
i
H

o

oF

o

oy
or

=
T

__o_l
o

A7
o}

)

1=
—

2 Heet FA FAAE 59 AFAEE TEk THs

Al

o] A

wjr

A A== A

1

& A

, OlE Hz: T Al R

o] A= Z3} @

e

=

b} ol o %

1 =
5 ©

e 227 7}

za

ted

]

3T
=

3

o~

= E

s AR EE

12 5

__o_l

110 -



dolHE &

F

%

TErol 11

o

=
a

4
00, AA

2t

o

V.

ofdollM 10¥ ol +8&(H%)

FTLE UART L g R T R
oOF X | ° _, 0 5 To— oo A
w e owH Mg HW s g X
T o W W ogr ool ® Luo____oiﬂmmﬂﬂ_aﬁoe_a
o T W~ BN o X o = T How W
,_MH ! X = —_ ! oF X ~
g R T G I
< = ! T ,mﬂo_l,lrllxll XN X
_I_Iqx.q ,m.oﬂAl‘Zl‘:I;l‘mﬂ_/‘l rAzAH_T___O] ﬂmo
oy B o by 7&%%7:ucﬂuﬁuﬁnM%Mﬂ%ﬂm
%zﬂﬂ P XY o oy LB ET %
- R T = B SN S C T . )
~ ™ ~o = ~O —_ fay ,EEEOL. ,A,UI
R o B o meﬂmm%anﬁ/&m%% Ol T
i ; — =
Koo o ol ﬂvML IH < o X KB 1 T T N Hin o Hin %
M%EM% Toe W T oE T o B R g LT
R il (il —_ = o - - < S
oo TR Ve o W s . B R = Hom r
o T %HE%%QQM@OlUTC T 7w
PEw . JEZeaggpoew FIoET sy
sEis LRZezifieRRlcEIE.
TEEE 2T b _gma e deEl B
ReRy RhygRgEaR o o mEd
Pols TErEpoRITIghEgRg T
pREE O RPEdnce e ETuw ] f
Hool o " WP e Byl m LS
W O 2 B o5 =N Ko E| X Ko ol X =0 wo N H an .
< o X T 9 =~ op ® o= o W oo = He Mﬂ 2 ol - [y
CEAFPEN Pt Trg BRPRE Ty
W ™ _ HW._ =3 el JI mn_ ‘m% o o ,_ﬂol ,.m_u.__w <M T RA ZT o %
N o H o= X B T o NF < S % I 2 B T
_ GOSN R TRERER LM %Y S m
S o TN - S R U - ST L ! HomE A
H loft TR R X S = <+ or T
AN ook wr T om o onl ot I - RN P B - R =
_nT_ m_on‘._ ‘UI o q ‘m_vﬂ [y ‘Ul 53 E._ o B o Wi TTon! ‘Dl MM
mE TS 7! Nrog o] T omp m . o X el
=B o ok I X T 9 RE T WHT KR o Mo <R

(A/S)717F

=
2 4 9tk ol Al

[e)

=Ll

I
=3

=
K}

=
=

1 A

H

111

e 749 AlE=

—

St

S

94

i 21 Al

[¢]

AN AL

= E
= ©

o 2



;G%

o

A=

=

[e)

SkaF B

o MR A= 7
skl A
As

[¢)

=

[e)
7

A
<}

S|
=

_‘|

]

pag &

A

%O

A 2

&

o 7
7]

ok

o

2 o
T

e egEoR

Aoz AL A

T

2
95k ol AT} AL AEwe] of
T

1

o o

o

Zolw, B|ArI]
4

L=
jLs

=
-

o

o

= TR
A =7

=

=
=

]
oF T

o

StA fEEre 7]

et AL T

)

A
9]

|

Frrige nHAgl &8

ATt

A
A

3

|
N

i

T—

FH A 12| o]

RAS

Sl A

TEro of

o
ar

79l

=
M
ek

|

Zo
S|

e

& F o
et F71 4 Al

=

.

olof 10 o]AF A

Fsiet.

)

tol 2

A5

AR =7}

o,

[e)

t= Hl-§Hek] o

°

sok

7tz A A
2 H3

112 -

shet.

°

F7F F7HHeg Ha



1. =&
| EEA9) Tl LA, (2010). TAIEA TUfEleF el wok o

=]

FaTistl 74, (2003). TARE 62 BIA, .

et €. (2013). Lol Ala"e] AFARE 24 Ko udt A
b= g ete] A, . 38(1):1~13.

A4 (2012). "TLCSM Aot tiehf=ete] A=k 342 93 RCM
Aol et A, . B2 gAY =1

-

T4, ols%. (2010). "EEHY FE FUFVE At AFE 74, .
J A,

AL, (2012). TSI BN, .

52|
MN
-

A, (2014). Toflot A2198 EFW AFESFZ

AR, (2010). THHILSINT AFAIRA

A<=t (2006). "Minitab A=A B4, . o]HH .

ol &% (1996). "AA =& AZARE A, . et 4,

ol55. (2009). "QFDE 283t AAAA A 2] &eF ILS &-&3F =t A+ .
ofFtist A|AEFEH AL ==,

- =

- 113 -



e

084, (1996). THZ717E o] ALg@gElolete F7he A=A BA,
R E IR DR

©874. (2013). TAFE BE/HO] DAdHE o gst E2AIe] 17
W SRR et Adgett AAsger

SRR (2008). Mgk /l2(7]€nd K9(0)-1300-200), .

AFF. (010 THE FH A2 A=Y T}, BYdsE FEY
AL, (012). TAZY AEE, | EASH T
24 2. (2005). TERFAE BEWA, | SBEFLSE I,

Z84. JHiE. (2001). TOOAA AUfet AT o5, | S3etdTa,

3. (1999). U@%QO}X}E—Z—ZZ 274 dugE, . d=diste Ay
st} HpAbelQl=

A¥S 9 (2009). M&SES &85 GEek AALEY] U SeF 44 et
"SI A EE oAt L 18(4)195~105.

el
o

3] 9. (2010). 7HREEFHE Holy EAE 7HE B AA Y AFE F4
v W)W, Mo Alakslr)4sls| 4] | . 13(6):982~989.

WAL, (2011). B= I aof HolHE &8t v 1Feo o= "=
ol ARt 3] 2], 22(4):755~764.

ST 9] (2015). “PeETE AL ERAEST Q. =2l ER,
2195

- 114 -



(]

1A €. 2011). Ak et BE fg AlEdeld 71 A+
FetA|Bdo]Asta]z] , 20(4):127~138.

old%l. ol sd. (2008). =HAgH|S] BHF7|F AA ) it A+ Teh=eiat
Astalz],  15().

€2 5. (2016). Ak AAFO] A A= F4 Aedol gt WEY
Mol T 4. T=AlFAdeelA],  16(1):32~40

X84, o]F3. (2008). AFAZE FAE At F& 204 F714 FAAPEA,
rSIr=A5k5]7], 15(3):387~388.

- 115 -



et

2. ZOET

AD/A-002 838. (1974). Effects of Dormancy on Nonelectronic
Components and Materials. National Technical Information Service U.S.

Department of Commerce.

Barlow, R. E. and Proschan, F., (1975). Statistical Theory of Reliability and Life
Testing. Holt. Rinehart and Winston. N.Y.

Ito, K, Nakagawa, T, (1992). Optimal inspection policies for a system in storage.

Computers and Mathematics with Applications, Vol 24(1/2).

Ito, K, Nakagawa, T, (1995). An optimal inspection policy for a storage
system with high reliability. Microelectronics and Reliability, Vol 36.

Ito, K, Nakagawa, T, (2000). Optimal inspection policies for a storage
system with degradation at periodic tests. Mathematical and Computer
Modeling, Vol 31.

LC-82-2. (1982). Storage Reliability Analysis Summary Report Vol I

Electrical & Electronic Device. U.S. Army Missile Command.

LC-82-2. (1982). Storage Reliability Analysis Summary Report Vol 1T

Electro Mechanical Device. U.S. Army Missile Command.

LC-82-2. (1982). Storage Reliability Analysis Summary Report Vol I
Hydraulic & Pneumatic Device. U.S. Army Missile Command.

LC-82-2. (1982). Storage Reliability Analysis Summary Report Vol IV
Ordnance Device. U.S. Army Missile Command.

- 116 -



LC-82-2. (1982). Storage Reliability Analysis Summary Report Vol V
ptical & Electro—Optical DeviceO U.S. Army Missile Command.

Martinez, E.C, (1984). Storage Reliability with Periodic Test. In Proceedings
Annual Reliability and Maintainability Symposium,

Military Handbook. MIL-HDBK-217F. (1991). Reliability Prediction Of
Electronic Equipment. Department of Defense. U.S.A. (See also Notice 2
issued on 28 February. 1995).

Woward, T.W. et al. (1997). Chellenges in Missile Life Cycle System Engineering.
U.S Army Missile Command.

U.S. Department of Defense. (2005). DoD Guide for Achieving Reliability,
Availability and Maintainability.

William Denson, et al. (1995). NPRD-95 Nonelectronic Parts Reliability
Data. Reliability Analysis Center. Rome. New York. U.S.A.

- 117 -



ABSTRACT

A Study on Warranty and Quality Assurance Model
for Guided Missiles Based on Storage Reliability

Jeong, Sang—Hun
Major in Modeling & Simulation
Dept. of Engineering

The Graduate School

Hansung University

The effectiveness and reliability of guided weapons in the weapon
system is recognized as a very important factor as the aspect of the war
changes from the occupation by territory occupation and mass destruction
to the maximum effect by the minimum power operation for selective

hitting.

The one-shot system(such as guided missile), which has been stored
for a long period of time for a once firing, storage reliability is very
important and one of the most important factors in the quality of the
missile. Therefore, the reliability analysis is conducted based on storage
reliability in the development of guided missiles. As a result, storage
reliability until a specific year is presented as a stochastic definition.
Despite the fact that the probabilistic analysis value presented as the

result of development is an engineering predictive value(not the realistic
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value), the actual situation of the management of the guided missile in
Korea is based on the predicted value at the time of development, and it
is somewhat lacking in efforts to analyze every years the realistic storage

reliability.

According to the Defense Business Administration Regulations, which
is the administrative regulation of the DAPA, "ltems requiring long—term
storage such as ammunition, missile, gas mask, and admiral detention
should set the quality assurance period considering the normal storage
period". However, there are very few cases of contracts in which the
warranty period is determined in consideration of the actual storage

period.

In this paper, the concepts of development of guided missiles are
summarized in terms of storage reliability, and the realistic storage
reliability is analyzed by collecting the malfunction field data of OO and
A missiles for more than 10 years. The data used in the analysis are
actual field data, but the assumption about the delivery date and the
malfunction date is used for the calculation of the storage period, and
the censord technique is applied because there were many missiles

without failure at the time of collecting the data.

The analytical method was a parametric approach and the analytical

tool was Minitab.

As a result of the analysis, the actual storage reliability of the guided
missiles is considerably different from the predicted value at the time of
development. In this paper, [ propose a method to verify the accurate

storage reliability for storage period and a quality assurance model based
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on the actual storage reliability

The proposed model is to confirm the reliability change every year
based on the actual shooting results of the military and the
manufacturer's periodic sampling reliability test, and to set the confirmed
storage reliability as the quality assurance standard. Furthermore, the
overall reliability of the missile can be improved by changing the weak

point components found in periodic reliability tests.
So far, there have been no studies on the long — term storage

characteristics and quality assurance of guided missiles, and this study

suggests that storage reliability is a key measure of quality assurance.
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