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%t % — o o M
O =32 MRU=E
- Xt 1, 2, , 10,
- Number 1, 2, , 10,
-39 . gE3=2 g3
Name : Name of concerned Spare Part
- MBS @ 228 S(EF=e LEMOBES)
NSN : National Stock Number(or NATO Stock Number, whichever

is applicable)
- RESHS M 223 S

Part Number : Part Number of manufactured component

MTBF : Mean Time Between Failures
o APE2H HA|
State the calculation basis for MTBF

- MTTR : B ==clAl2t
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MTTR : Mean Time To Repair

= APE 2] A

State the calculation basis for MTTR
SEH?  FAUHE /et A HH

Unit of Issue : Minimal Unit for purchase
A S EHR0 THE JtA

Unit Price : Price per Unit of Issue

Hble=ZE @ Y 50| AIE2&E = b=
(LAYl 0, OFEEY| @ |, &&FH| : D)
Maintenance Level : Maintenance level which the concerned
part is used in (Organization : 0, Intermediate : |, Depot : D)

MZAE - oY =21 &AL
Manufacturer : Manufacturer of the concerned part

HZAF 25 0 iy B2 HXA =

Manufacturer ‘s Country : Nationality of manufacturer
0= o = FA0E st 22N & =4

Source of Procurement : Manufacturer and country selling the
concerned part

duld - dlgs= El

i

o
2
==

_?_
Source of Maintenance : Facility and country which performs
maintenance for the concerned part

Jls @ dHEE3=s2 =2 Jls

Function : Major functions of the concerned part

HE : HIYHE=29 =RJ|=0| E&t= Ect

System Classification : Category which the concerned part is
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used in

cC
-

- Iee 28 0 dEE5=2 J

(=] ==l _‘—T]_

P =
NHA : Next Higher Assembly or spare part

- FOEED C FME = A8NK A2EHEsE HSI12

0
il

ST

I
rir

ball

Procurement Period : Estimated period from ordering until
shipment

- MY XED|2 ¢ HHIE ol U EX0AMEH ddl:s A&
Al Ol & 012t
Maintenance Period : Estimated period from arrival at Source
of Maintenance until shipment after maintenance is completed

- 2B4/HARYd @ il S22 AZH £= HARHE R

Consumable or Non-Consumable : Consumable or Non-Consumable
of the concerned part

- 2 AR oY BYO ¢t = =2 & Z N
Annual Requirement : Estimated quantity and price of the
concerned part on an yearly basis

- =YD AL Y YO Y| s L =N

Requirement for Life Cycle : Estimated quantity and price of
the concerned part for Life Cycle

MotREA EIF Al RAM ZrEAtgES EIteS0l ZS A5 I K
Aet Es BItetth.

SSALZCIEEES RN 2 JIsXts ESE I8 84 (B3nY,
Jle, HAax2 & IOt S) WES g4 H=0 BtE ettt
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1. RAM O &

1.1. RAM &2

), Maintainability

&

o 2= JHEGHFFH
&

f

RAMZ Reliability(&l21%), Availability(2
(BHIS)E L2 LSHCH. RAM 242 Y &l
HIJIX &
=2 &8 =&
HoHe, H=ger =
229 StUOICEH,

T ()

ife cycle)IA =8

SYSTEM OPERATIONS
& SUPPORT

AL

[0 1-1] RAM 2 2+t A

RAM 2= [ 1-1]0IM2 20| MASES LR A Sarz2el(CM
: Configuration Management ), O12+3 &} (HFE : Human Factor
Engineering), @ XI& 24 (LSA : Logistics Support Analysis), HIECH
4 (COEA : Cost and Operational Effectiveness Analysis), Z&=
LS : Integrated Logistics Support) St ZHDIF 22MH, &I
ot DEEMAl HUIAIZE &S

N2xb MIAITHE Ol OI=0MSRE 23822 AEHEALC
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1.2.1.1. AN E & 22T
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2 (Availability)

[ wmmres  }—> 2R € MIRMTPM aE |
NEEE R HHlE o 2
MIL-STD-1388-1A

ME|D/EE| = @40 2|5 A=

[O& 1-5] JHZEAHE It

T

2H 2sstE aEEs,
S22 1d

o Ee, 2507 &

OldEEl e =7 2AEHAHRE

Ol &= el X A=ty
o2t nEstA] g

OT : 7| S A|ZHOperating Time), ST : C}| 7| A]|ZH(Standby Time)
TPM : = 0|2t H| A| ZHTotal Preventive Maintenance Time)

TCM : = O EPHH|A|ZHTotal Corrective Maintenance Time)
TALDT : & #H/F X HA|ZHTotal Administrative & Logistics Delay Time)

[Og 1-6] I8 24 EX
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2 0 49
Vean Time To Repair Sl DFAl 0|8 E45t=0 Z2le
TR | 55 oy 4ot P HRAZOZM BHIQIZASE Y FHAZ FCHAR
T - Ax /222 ca6l=0 &8
\R Maintenance Ratio ZEANZ2HY FHIAIZH0l S0tLt 2R 8ot XE
Elel; MR= SEHIZAS (A FH/FHSEA
Mean Time Between MTBMA = & 22AI2 / (BOILEH 24 +
MTBMA Maintenance Activities e xinl al A
HHl S R & 2434 24)
lean Time Betueen WTBPM = H2t S840 / MBI AR e
MTBPM | Preventive Maintenance Ho oo BIGo| &
Ol EH S22t WA | T5 T 5 =
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EM, &8 A2t Y 8 DESE L0G AAHLZ2 HESSHC
AMTBF = =
AW, 888 o= 2UT002 yaGn, 20 DHSS QAEH ASS
ATime
Aot JrEStCE.
SR, =2t MTBF2t =& MTBFE <9IAI2 0|=5t0 AHIAHSHCE,
[ 5-2] Duane 2 0O Al
Test Result Duane Model
Time to Failure | Cumuative | Cumulative Log10 Log10 Instantaneous | Cumuative
{Hours) Failures MTBF (CumTime) |(Cum MTBF}) MTBF MTBF
1 K =3.2352
20 1 20 1.301 1301 47 826 19.307
100 2 50 2000 1.699 124870 50408
300 3 100 2477 2.000 240.419 97.056
500 4 125 2699 2097 326.031 131617
750 5 150 2875 2176 415206 167 616
1200 6 200 3.079 2301 549517 221837
2100 7 300 3.322 2477 767196 309713
3200 8 400 3.505 2602 086.2564 398145
4500 9 500 3653 2 699 1208591 487902
6000 10 600 3778 2778 1434 766 579207
o. = slope = [log(e00Hog(207]{log(E000 Hog(20)] = 0.53963
Yintercept (time=1)= 32352
Cumulative MTBF vs Cumulative Test Time
10,000
& Cumulative MTBF
—nstantaneouws MTBF
1,000 Best Fit Line Through Data
é 100
=

10

MTBF [t=1) is 3.2352

10 100 10,000

Cumultive Test Time

[0& 5-3] Duane 2& eHZ Ol Al
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[18 5-4]= RaytheonAtOl Al & AISH Duane A2l A& =& 2 00IC.
ANEZ 2t0l Duane 22 WMECID JiEGHD Il SEE2 MEE F,
HIAE 301 2 ¢t 4= LEYW J80IC. =, §89 dzk: 2
- SHS 800 dHZ0 EAIStD, g JI0 AT g2 83
ot JHE2Hol =11, =M AL s HEZ HFEH0. el X5HQl
ANEE Sol Z20tE BHE6HH HEE A2 =& A2 SHG0 g
Aee=X XNEH DUHEE 2 UL,
"Duane"” Plots for Binary Reliability Growth Test Plans
Number of Tests and One-Shot Reliability
Predicted Reliability (at Maturity) 0.979
Initial Reliability (First Group of Tests) 0.809
Slope (Expected, Worst-Case, Best-Case) ‘Expected‘ Worst ‘ Best ‘
| 05| 04| 06|
Test | Expected | Worst Best Reliability
# | Reliability| Case Case Regmt Planned Reliability Growth Profiles
1 0.809] 0.809] 0.809 0.94
10 0.809] 0.809] 0.809 094
10 0.940] 0.924 0.952 0.94 1 000
12 0.945 0.929 0.957 0.94 ’
14 0.949| 0.933] 0.961 094 /’/_ I
13 0.947] 0.931] 0.959 094 a L—] B
18 0955 0940 0966 o[ = 0.950 1— — T 1T -1
20| 0.957| 0.942] 0.968 0.94 e} /
23 0.960 0.945 0971 0.94 g
25 0.962 0.947| 0.972 0.94 [} 0 900
30 0.965 0.951] 0.975 094 12 : —
35 0968 0954 0977 ou| B Expected Reliability
40 0.970 0.956 0979 oHul D Worst Case
5 0971] 0958 0981 ox| T 0.850 Best Case —
50 0973 0960 0982 0.94 — — Reliability Regmt
55 0.974] 0.962] 0.983 094 Initial Reliabilit
60 0975 0963 0984 094 O 800 aaaa b sl ooy aaaali sy f ¥ ¥ ¥ y f
70 0.977 0.965 0.985 0.94 ’
80 0979 0967 0986 0.94 0 10 20 30 40 50 60 70 80 90 100
90 0.980] 0.968] 0.987 094
100 0.981 0.970) 0.988 0.94
T Number of Flight Tests
400 0.990| 0.983] 0.995 0.94
[D8 5-4] DAY A2 & HE 0lAl(Raytheon WEXZ)
5.1.2. AMSAA E2<!
AMSAA = Crow A2 HSEI2E2 LA SHAHUHAM A2E 88 24
2 Weibull intensity &5 ArZ8CH. AMSAA(Crow) Al2IE HEADHAZS of
S AL B20| A&HOZ AR Y0 (M, HEl S)RE6HCH
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[H 6-2]0IdE AT HSHA Xt= 018EH= +=HE2X0 s DTS

o Bats LIEt ) QUCH.

2L g4 JNE 2" QoIS =XE HA=E
sZolcstA FE)=xe M |ft)=aX e (o )= 1 7(;;2“').
(t=0,A>0 )| (t=0, A>0,a >0 ) T o
t
FEE (Ft)=1—€e M| Ft)=1-—¢ (At) Ft)= fz) dx
MBS B8 | RE) = e M RE) = e O )= [ f@)de
t
DEE LS| AO=A | hD)=aA () he) = L0
t)
6.3. B DE2EAI2H(MTBF)

R DAZ2EAI2ZHMTBF @ Mean Time Between Failure)s= EH|JF Jlsdt Al
AEIQl MRIEE LIEHHE 6tLS ME2 M &M el JHA &H|9 A%
Ol CHSt RLPALSEE CHOHOF MTBFZ2 ES T D QUCH. MIBFOUIA AlZ2HTime)E
Az SHE D2t 20I6tHH AIAES EH0 Wt Oofeliet &0l e It
XIo gt AIEotL O ME0l SLolB2=, HIINAE MTBFE HHEZ ot¢d
HH5II|2 &tCt

MRBF (Mean Rounds Between Failure) DEHH A8

MMBF (Mean Miles Between Failure) DEMEAOY
MKBF (Mean Kilometers Between Failure) DENEAFAUZ0IH
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Administrative Delay Time

Inherent Availability
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Annual Operation Rate
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Criticality Analysis
Critical Design Review
Corrective Maintenance
Concurrent Spare Part
Development Test

Essentiality Code

Electronic Part Reliability Data

Failure Definition

Final Design Review

Failure Definition & Scoring Criteria
Failure Modes and Effects Analysis

Failure Modes, Effects and Criticality

Analysis
Flight Test

General Breakdown List

Interactive Electronic Technical Manual
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ILS-P Integrated Logistics Support Plan Sgte==XE HEAM

ILS-MT Integrated Logistics Support Management S& X3 AFEH3|
Team

IPR In Process Review ST A

LCN Logistics Support Analysis X3 242 Hs

Control Number

LOC Logistics Data Check TMEES

LOA Letter Of Agreement HAHMNEY s2AA

LOADERS Logistics Support Analysis Data Entry @Z#X2E4& AZEN
and Retrieval System

LRU Line Replaceable Unit WHIISE=

LSA Logistics Support Analysis T AAEA

LSA-P Logistics Support Analysis — Plan = AN2ES HEAN

LSAR Logistics Support Analysis Record o224 JIE

MAC Maintenance Allocation Chart ZHlggH

MaxTTR Maximum Time To Repair ZI =2l Al 2F

MDT Mean Down Time B 2I0ts Al2t

MIL HOBK Military Handbook 0l At XI&

MIL STD Military Standard O @A EEN

MP Mission Profile gR=e

MTA Maintenance Task Analysis ZHIER=2A

MTBF Mean Time Between Failure DEL H A2t

MTBM Mean Time Between Maintenance g2t Al

MTBMA Mean Time Between Maintenance Action — HH|&S2t B A2t

MTBPM Mean Time Between Preventive Ol EdI2t 3 A2t

Maintenance

MTTR Mean Time To Repair H7 %2l A2t
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20
Not Available

Non-Electronic Parts Reliability Data
National Stock Number

Operation Concept Description
Operation Requirement Description
Operation Test

On-The—Job Training

Operation Mode Summary / Mission
Profile
Personal Computer

Parts Count Method
Preliminary Design Review
Parts Stress Analysis

Reliability, Availability,
Maintainability
Reliability Block Diagram

Reliability Centered Maintenance
Required Operational Capability

SOftware for Logistics support analysis
and data Management Of Next generation
System Requirements Review

Stand-by Time

Task Adequacy Check

To Be Conformed

To Be Determined

Total Corrective Maintenance time
Total Preventive Maintenance time

Work Breakdown Structure
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. Human Engineering

MIL-STD-1472F Human engineering Design Criteria for Military
Systems

. Safety Engineering

MIL-STD-882D System safety program requirement
MIL-HDBK-764 System safety engineering design guide for army
material

. Testability Engineering

MIL-STD-2165A Testability handbook for systems and equipment

. Part Control Program

MIL-HDBK-402A Guidelines for the implement of the DoD Part
Control Program

. Beliability

MIL-STD-/85B Reliability Program For System And Equipment
Development And Production
MIL-STD-/756B Reliability Modeling and Prediction
MIL-HOBK-1547A Electronic parts, materials and processes for
space and launch vehicles
MIL-HOBK-217F Reliability Prediction of Electronic Equipment
MIL-HOBK-338B Electronic reliability design handbook
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Handbook of 217Plus™ Reliability Prediction Models

. Maintainability

MIL-HDBK-470A Designing and developing maintainable products
and systems
MIL-HDBK-472 Maintainability Prediction

. Logistics Support Analysis(LSA)

MIL-STD-1388-1A Logistics Support Analysis
MIL-STD-1388-2B DOD Requirements for a Logistics Support
Analysis Record

MIL-STD-1629A Procedure for Performing a Failure Mode,
Effects and Criticality Analysis

MIL-STD-2173 Reliability-Centered Maintenance Requirements
for Naval Aircraft, Weapons systems and Support
Equipment

. Reliability Growth Management

MIL-HDBK-189C Reliability Growth Management

. BENJAMIN S. BLANCHARD "Logistics Engineering and Management",

Prentice-Hal |l 2007

. JAMES V. JONES. "LSA HANDBOOK", TAB BOOKS 2004
. System Reliability Toolkit, RAIC 2005
. LC 82-1 Storage Reliability Prediction Handbook for Part

Count Prediction

. LC 82-2 Storage Reliability Analysis Summary Report
. ADA-002838 Effects of Dormancy on Nonelectronic Components

and Materials

. ADA-158843 Impact of Nonoperating Periods on Equipment

Reliability

. Florida's Statewide System Engineering Management Plan

Appendix W "Reliability and maintainability Program Plan
Template"
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NASA(National Aeronautics and Space Administration)
Planning, Developing and Managing an Effective Reliability
and Maintainability (R&M) Program

. California Institute of Technology, Massachusetts Institute

of Technology “LIGO Reliability Program Plan”
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