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9H 20 H Reception and Pre-Registration

Evolution of Maintenance and Reliability Programs.
Reliability Regulatory Requirements.
9421 H y e aioly Bed

Organization and Performance Standards.
Extended Operation Maintenance Program (ETOPS).

Data Collection System.
Data Display & Reports.
Data analysis & Correction Action.

9OH22H

Developing a Component Reliability Program.

Powerplant Reliability.
Structures Reliability.

Schedule Reliability.
Maintenance Program Interval Adjustments.

9H23H




9H 24 H

Airline Maintenance Costs.
Task Optimization and Risk Maintenance.

Reliability Mapping- Charting the Way from Surveillance to
Success.

Rogue Component - Their Effect and Control.

9H25H

Maintenance Costs and the Value of Reliability.

The Value of Sharing Reliability Data — In-Service Data
Management.

9 H26-27TH
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wHeN e - ZITTRRIEREIO 28 » KNTIEEEZOR - &l
BEPROF » HIAREOE KA T IMIEMAE  MATHISIHERE
L5es% » TRATATAESH B ZTER S e IE T 4 » mifRfasH Bl &2
& AP RIT R IR e S BUER TAF - (&6 B Blaifalns B
9 0 BRFIEE -
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104 29 H 27 HETRENZE A F] BR-15 EEDEIZEE-BRENTGRE
fiisiad - Es B RORE S TS RIIEAREAIRA » ISR IE
L O £ - HTIEEHE Ritchie, Maurice John » EIEEHIZ] O 5% » Zfig
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2~ e

— - GEAIREIIEHE
1960-80 AL Z 48 It H I i 73 #rHy MSG-1/ MSG-2 K _Efi
MY MSG-3(Ff [l 15 =L SR - 5 1969 FHEH]
MSG-1 B8 747 et - DIBHR 7 ~ D M i 8] K 4Rk
K2 EiBH RS R - K&HERL et DC-8 B 747 WfERA%AEE
ol EFRITIFELE 20,000 /NEFELES - DC-8 4E(E 2 N JI7E 2 400 &
THf » {HDL MSG-1 B 2 4B 747 AIIHFE 66,000 THF -
{HZ 5 & (MRB)Z ] MSG-1 ATt S5 B RIS 2.4 IR Ay
FrEa IR - BEST MSG-1 ZHE0Y 1971 F-38 8 MSG-2 43R -
PRI DC-10 et 2 e » HETE 4TS SEER " RIS 4
P2 ) (On Condition) » (At E B HYE FH LS, » A i KHY
LB A SEME" 2 R B ] AR R AR < MR A SRR
TAEREI T = (AL TR

(—).ZEFF E #2(Hard Time).

(—).%5 1% 5.(On Condition) .

(=).1% 5 B2 #25(Condition Monitoring)
MSG-2 i Ry4feE >~ TSRS YR B RS  IZEEEMRB) 1
1983 FFEFEI#EHH MSG-3 BES (T 2 ~ 3) » DLAS A E2 T HS » 1
R FEAANTTEE | ATE RIS ELAR R E 4 T Y T - T
Bri4fes TAFER ) s 2Bkt ~ 45T ELE I — M (F el 4) - KRME
B L. MRB Report #8777 s iZ i A R (R4EE 0K » T BUSE R AN
D75 » DgEzEsT =& R 4 (Maintenance Planning Document
/Data » MPD) ~ J7= - $RHEM22 85 A dma TR AV 48R T8 (Aircraft
Maintenance Program » AMP) o
H AT MSG-3 £ Ry 55 A B HRE S S [l 5 Ao - MRB T3
BE T A N EE T FEE AR AT T A RZ -



Analysis Analysis
= System *= System

+ Structures = Structures
< Zonal
+ Enhanced Zonal Analysis Procedure (EZAP)
Bottoms up Approach Top Down Approach
+ Airplane + Airplane
= System = System
+  Part Number + Part Number
= Component Serial No. = Component Serial No.
Process Oriented System Analysis Task Oriented System Analysis
: gard Ti;ﬂ_?_ (HBC) - Lubrication/Servicing (LUB/SVC)
. n-condition ) -
- Condition Monitoring (CM) + Operational/Visual Check (OPC/VCK)

= Inspection/Functional Check (GVI/DVI/FNC)
« Restoration (RST)
+ Discard (DIS)

Analysis at the lowest manageable level Analysis at the highest manageable level

fffEl 1~ MSG-2 |y Mifi_E53#7 & MSG-3 |H1_Efi T34

© - CEEREESSS

l ves
Does the functional failure
% from the I'unctional fallure have
W m;g

a direct P lg%_b ‘o
no
Does the combination of a
hidden functional failure and

one additional failure of a

Q@ | FEETEEITS atemnhtasrir
function have an adverse

effect on operat-ng capahuluty affect on operating safety

no 1 yves 1 no

yes
s—r L L

W 2 - 2SR

_________ T TE—

Is lubrication or servicing task
applicable and effective ?

Yes

¥ No

Is a check to verify operation
applicable and effective ?
l— i Yes s » Operational / Visual Check ---,
check to detect degradation of A i b d

Is an inspection or functional
function applicable and effective 7
Yes |

Inspection/Functional Check Vi

Is restoration task to reduce
failure rate applicable and effective?
Yes

Restoration

N
Is a discard task to?avoid failures
or to reduce failure rate applicable
and effective?
Yes

Discard ¥ No 5. Mandatory

Is there a task or combination of Re-design/ || ? gﬁ;}ﬁmﬁ
tasks applicahlf and effective? Madification 8. Mandatory

Task combination - 9. Desirable

Yes No
FflE 3 ~ Z4 iR el oy dH
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Ls e e ' 2

Is lubrication or servicing task
applicable and effective ?

Lubricalionﬁervicini .—V"l No

Is a check to verify operation
applicable and effective ?

i ffffffffff Yo unmmatveny » Operational / Visual Check ---

Is an inspection or functional i
check to detect degradation of e R S S e '
function applicable and effective 7

Inspection/Functional Check 4—“51 -

Is restoration task to reduce
failure rate applicable and effective?
Yes

o1 L

Restoration =
Is a discard task to avoid failures
or to reduce failure rate applicable
and effective?
Discard LS No 5. Mandatory
sons 6. Desirable
Is there a task or combination of Re-design/ |I 7. Desirable
tasks applicahlf and effective? Modification 8. Mandatory
Task bination -

ey e R Deslrab!?

el 4 ~ FHPG4EE TIFE T R/ URERRETT =

Overhaul Concept MSG-3 Rev. 2 (CPCP)
1958 DC-8 707 1998 - 717 1999 - DC-8
1969 747-100 2002 7271747 Classics

1971 DC-10 2004 - T3 Classics
MSG-3 Rev. 0 (RCM Concepts) MSG-3 Rev. 2003.1
1983 /1984 7571767

\ 4

1989 MD-11/747-400* 2005 All Models

MSG-3 Rev. 2 (CPCP) MSG-3 Rev. 2007.1
1994 - MD-90 /777 ol o 2007 7878

& 5 ~ MSG-1-MSG-2-MSG-3 =~ FE 5 g 58

=~ SRS 'R

(—).EASA - Annex 1, Part M, Section A subpart C > M.A.302 4515

(fI1El 6) : 4EERTSIEE W ESTAEAET BRI - FTE4EE 23

TEEERE 2 T/ERR E 2B E - TS HERE T FEETEI
6



FolfErEaTEE 2 LA -
® TEAEETSEH(MSG)H YL -

® FEAYTIBEIUIRREELE

EASA Regulatory
Requirements

Continuing
Airworthiness
1321/2014

: . : _ } I S
Annex | Annex ll Annex |
Part M Part 145 Part M AMC 206
e | Lt | ek
Rllllh“ljpm 1 | MOE ] CAME
AMC
Appendix 1 CAME - Contiruing Arwortirgss Managamant Eponiton
| SRR
iiffEl 6 ~ EASA JEMFHE
(Z).FAA JEARFH En =K (&l 7):
.FAR 121.373 > ACI120-79A 84T HIEE1E 245

(Continuing Analysis and Surveillance System > CASS) - AC
120-17A Reliability Program -
2). FAR 121.374 > AC 120-42B ETOPS - AC 120-17A AJ 5%

#TE (Reliability Program) °

FAA Regulatory
Requirements

Cantinuing Analysis
and Surveillance ETOFPS
System (CASS) AC 120-42B
H Reliability :
—————————— Program fr = — = = = = ———
AC 120-1TA
Far ETOPS
Faor cparators aperators in
M’":::‘::o::r an genarating large addition te CASE
amounts of data and a Statistical

Reliability Program

FfEEl 7 ~ FAA JEHEH &
HEIERMUES " HiZeesRATEEE TR, 255 151 (RAUE AT E

7



TR E TS - BT S TE -

NS

=~ Eim R S REHUEESR (ETOPS)

B ¢ EEim B R I AT (R EP TGRSR« POTES
th Z A —fiRh R 2 A E RS S - M BLIER
BRI I AR E R EUIRSE IR+ o0 3 2 B
B - HESEBIIE TR ETOPS {EE Z PG AT T R/s o7 -
ETOPS fjiiifs 2 #E A &5 (Entry Point)ZlIfff[E 8 A7 -

Departure

Alternate

ffiffEl 8 ~ ETOPS fifies < #E ARk

ETOPS #H M3 &:

® ETOPS i EMIIER T84T - MAECEZHEM > 35
LA PE AR 2 TR 22 F](E H] ETOPS T Adfiizs
s > JRATL ETOPS fifiEs 2 A8y > B2 FYEER 3 54 4 {E3%E)
Wz MizEss > LB AT ZEEs ~ S2E1% - &4~ APU
FEERTME 2 Al SEREBORIS, - HrRiRT S 2 BUER R KA
ETOPS {Fs&8ln 2 568 - INIELHR s (o F 48 B
ETOPS {EZEfZ A 2 s - A B i HEfi M Epr s =
IS ZRETT B35 FAA ~ BUNE [FE4H4AG EASA 57
AldmaT a5 Btz A=A FTEE -

® ISR Z 877 24 (Propulsion System)&a5 it KRG

Base > HECRELZE R R RORIE it ~ st > HoaT5e
JEAE AR ZAR T NI BUS R R 2= 25 4455 FAR
25.1535 BgaG (2 EASA) » i ETOPS fiize a5l - (IR

8



PREETIEE: - 5 R BN & RE B RHK L K EE
FESESE - R MZZ 28R AVEH ETOPS #ERT=
(CAMP) DU A AT E 2 N E - BSR4 ERiZEss - %
B N SR 2 VI SERS > JRMVERII VI SEERTEE - BER4ERy
FiIZE 28 K 2GR T SRS > W48 ETOPS Ffisig AE LA
RRZEZE  ETEEYEE(Dual Maintenance) SAEEVERT 2
UeERR A (PDSC) » HECRIRME BT - DIFEbRSS M
1B -

ETOPS 4:&a:1E

(—).ETOPS i 2K:
ETOPS Z Ffé i dengat /A BRIk ETOPS 752K » {F
REEARFFEIBAEE TS 2 MR K iR K E Rk
EBLFISRIESE - MEORUERF ETOPS fETUNTZE 23R MEAE 2 FI 56
fig o

(). ETOPS fji 2= 253 B2 B 245t (Significant System.) :
TRt S B HE T ) R s R 2 22 ETOPS TRATZ
& B ZF] ETOPS i[5 7 22 e IRfiEA 2 & 7% i - ETOPS
TRt S 56— 4 (Group 1)E025E —J5i(Group 2) B 447 -
% (Group 1) &4
BB 2 FiiE B A TR A4 R S B 8=
RCIELL © BIA1A 5 81 %% — FJ5 (Pneumatic)/
& JJ(Electrical) ©
LS E =t AR e NS o R E AT I
HEIRLEN ] - s 25 EAE ] .40 (Engine Control System)/
SEE K ZE (] 2247 (Engine Fire Detection Systems)/f7R
JH %7 (Fuel Systems) °
® (LA 24 SRR EE R - W—HF T BB -
ZERA 2R (L ETOPS B[ 2 224« il ff5 e
(Back-up Generator)/{# F 2.4 (Back-up Systems)/gf 5%
B3t E % (APU Generator)/ WA H A B[ (Fuel Cross-
Feed Valve) -
® etk —E B A IRE 2 SE T - VA REFE R
FILRETT © BI40: Fi/KZ: 4 (Anti-Icing System)/ SB[ K
%%t (Engine Anti-Ice System)/$3 22 55 % (Weather Radar) -
% J(Group 2)EE H A4
KA ETOPS F—HEH B AMTE « i 2R GEHETRI%
FRATT I REHE 25 B R AE BATRTERTRE » (H & s il R i 5[]
9



firt o B4n: F A28 EH(Long-range Communications)/ SRR K %1
47t ( Cargo Fire Suppression)/$@ 22 2 2% (Weather Radar) -

=) EEFE4EER #(Limitations on Dual Maintenance):
REEAE(E - B EIMHIE] ETOPS % AP THEE 1TIF  127E
HAEAIR E A4 RES ¥ (=L FAEEME R £ %0
Z ol #ETAEE 2 Y TIF - SEEEEMEN
LIy ETOPS EE% £:471 » HEEEHMEE Y BE E%I_JH@
73 A W B g Bt T HBR B4 S 4EE AR -
AC 120-42B EFEEELEE 2 HAY ¢
® [y [ HECRENTT ETOPS FIfTEIRGITTIME 2 B R A &iAH A T
(== %@féf‘té’éf%ﬁZﬂFﬁ
® ETOPS " #H[F] " EZELAL4EE - FI: WA St
JE 2 FFi(Removal of both engine oil filters)/ WiFE< &
{15 P FH(Removal of both chip detectors)/ 54 /F 72
25 EE 4% (Replacement of left and right Integrated Drive
Generator IDG)) ° ([ff[&E] 9)
Qilfilter

Fuel
/ Pump
\ @l Assembly

| HMu
!‘17

i)

-"_"'_l“""---‘_

KfIEl 9 ~ ETOPS #H[EIEZE A4t

HYD
Pump
Drive Pad

MCD

(V'9).ETOPS AJ 5=t (ETOPS Reliability Program):

W FZE R A AR R A SE MR T E ER L E R AT SRS B
B ITRIEEE 240 - ILET 25 £ %2 HAR Aata T RE F-HAR B
THI] ETOPS SR 2 B » stE AL EAE A f 4 A F]
I/> ETOPS il 2 EH B E 212y - R ASEEETFEL
TR FERRIZ AL -

B DIEE RS (E 10)

10



ETOPS Reliabilitwy Program
Event Oriented Reliability

rrrrr
=====

FiffEl 10 ~ - m 2 a5
o RGNS o WA T -
o ERUEIANY - [BEEREETHE
® I DUT 2 B E R T E TR
*ZEHEDK -
* e Al o
* JEPE R S B ED B A RRE -
*OERENRIAE -
*  ETOPS B K A4 -
* AL S E BRI T ETOPS -
B AR ROVAMENE RS -
W UEENEEHS (SDR) » FEEY 72 /NIF L #H ETOPS
FeFERERAY ETOPS FRfifIEIE ETOPS FRfiDIHH -
(F).ETOPS #fj /] 243 E5#2¢( ETOPS Propulsion System Monitoring):
& VVEREEZ R ECM/ETCM {55 (%] ETOPS 4@
e
Bt o SRR 28 BREEZ R T
R - HhEtE 2 I EEaiss Bl iR - 12
GRIRMIZ R EERT » PRECUETS i -

& EEGIORMIF ECM B EfiZE s FERNIFRE S
AFRERT - SCERK T2 %A EPR NI N2,EGT % » 50§77
A ER A TLECEFHEhELs: - AN Lacsr R R S 508k
TEFRMIECERRIN - Pl A BRSTR S RS - FAR A
FERIERTEREN - WSS RERRTOE » (H525%2
B REtRAE e 2 EE 3 A B SR B ELE R ECM
Guide #¢5] ECM &5 - W/~ ECM &t&E 2 i & RS
ZFEE

& TUEFRERTAE N EHYZE FEK (IFSD)ES -

& %% IFSD HJE[A -

& FE - B SOERE o

& EFHETRACG TEE -

& EIEATZE AT 12 B H R EEE{ERY IFSD % -

11



(73). ETOPS & HHFEEZZX(ETOPS Oil Consumption Monitoring):

VAR IR R 1 - R S S B
SEPE R ETOPS e - RSt AU FER - 19038
WSER R MR  BSURISFEES - AN
LB B EE 2 L -

ETOPS Fff{¢3 ETOPS 53k ETOPS Ffiio] i — izl
# eIk ETOPS MIiHEst BT S EhHLE
MR TR - DRSS - SRHOEE
JFEA - 140 ETOPS Feffehilsf i eV L BT
% IR ASE TE RSB EE » L 4E ETOPS BEVEATHE
RSN V3B - SO FEZE2AM T - 15 ETOPS

Bl LM AT S 25 R S A

A A DTS TR - 3 54E BTOPS #ii
pi

AR - S PR - MBI R
5 - ST ETOPS i ETOPS BRI IE

o B0 > A5 > de A BRI I
TSR Y — B - ARt S e P L B
P9 > (5 ETOPS BESSATS FEUIBHISFER -

4115 ETOPS FRA/AFIZ] APU » RIDVERLIE APU M5
FERIE 1% > 7 ETOPS BESIAT » HESTBSEDMAENTY - B
W FERERIEE T1F -

ML TR E B APU RIS - 97
%

NS ~ RERESTRFT I R ~ ST EDEISFER (0
HEMFES /D Quarts 2 Liters ) » 45 b & B LA B ET 1 EE
I A TR S R E 3% P EE ETOPS 7R
RIS PUABITSE - (9 AR B i T
(AR AR TTSRIE ST HTER ) e TTREE 2 S B M
0 DU R -

(). ETOPS APU ZZ 1 Ri#fjE 125 (ETOPS APU In-Flight Start
Program):
B ETOPS A EHE B A G E2E F{E APU » fijiz2

e F A VRS APU 22 o Bl R m St E
518 - DUErR APU REFFAE R RIS MR 0T 2 TERE L
HIEENE -

sTE AR TR SEFRE ] - ATREEZETEM

APU ZEJEREN )] - witelinhieE iz APU
12



ZEPRIEIRE ST > A EEEE—H APU -

Wiz AN AR E e R AE BRI R PN s B il
ZIHFHE - SEEHRARE e A APU ZZdlEEhE
Bk DIECRYERT 22 thiCE 2 v SR > E APU 4 12
HEYZE BB PEEE R 95%HF » SEE IEREN
] PSRN EAR P E R gk

(/V.ETOPS #:z€5/|4#( ETOPS Maintenance Training):
B (A EMESTFTA AT ETOPS TRELIVAEIE N S @ B2l
i}
E Y ETOPS Fet- 28 #hisaH & 2 A%k - B e -
42 2% (Venders) &z {LEE BE {17 (Contract maintenance)4E{E A
B > ¥EHEEELE ETOPS |40 2 Ry -

W HEEE ETOPS FiirfEEd 4R 2R EmER ) & ETOPS
{EZE N B T FEZ 4K - ETOPS F5ik(F £ 5 S Zdm A e
HYFI ket e 2 SRIE N » HoAlll 4R H AYTERECR{EEE ETOPS /E3E
ANE  EIEESER ETOPS 4EE1EE 140 BT E
¥ - LAl SETE R R EE » WEREL ETOPS HRf 2 4
ENESEREEEIER -

B ETOPS &% 4EE N Bt U2 #EE /Y ETOPS Ei& |
HREE - WRTERNEREGREBANBEREET
SEEEHINTRTA ETOPS TEGZ HiF R N BWVEATESE
AEAE [EIHEFERY ETOPS (& T/EE8ER) o H5 [#EH R
i SEEIA TGS 2 K 2 SR RITEEE A
B FEIER T s N B RORE SRR o 4 BT 19RE T
B LI SE 2 B SRE T E SE k4R -

(JU). ETOPS &MY AN B AR ¢
B RE/SREh T e
B 5ZECETOPS 5872 -
B ESEARIEE NeT ETOPS AHREH L{E -

(-+). ETOPS 27 :
B ETOPS (& HHE MGG HE kR - G
e R R E TR -
WA B R OB i i R A M T =
APEEVERISCE -

13



~ BB T RIOEIS i (BRE 11)

(—). 3B 517 77 72( Data Analysis Methods):
PR R R 3 M --F (e — M By 77 A SRR A R > M 1
TR R BRI 2 T 5 25 BRI HE P AR 3 AR R RE RV R EA] -
()22 1IE#EHt > 5 7£(Corrective Action Methods):

® MLt (Design Change) ©
®  4s#:1E (Maintenance Program) o
® /T EE: {#if] MSG-2/MSG-3 > MR EHiEsR TA/F
FE e R e B B -
® IR TERMHER -
B AEFER% (Internal Audit) -
® HIRASIMAR RINRE T o P -
® FIFI A E A -
® T -
® DURAITEF B S SN LIF 2 IIRE -

B 3%fi(Training) °

® S5 R [T HRER
/T -

® A

® &l

PIREPS

COMPONENT REPORTS

_ e | e ==
(BfFeed 11 ~ B A IS E RS it

14



TSR B B R S I T SR B + R RIREA A
STTLURE R ER » AT OS] -

h -~ - TTRERERR

BRI SRR 2 RN - RysBE AR AR 2 AT SEE
srEMERARMEZZA:

® ZH AV MERE £ (Poor component performance) °

® iM% ERH 25 [F (Repetitive aircraft problems) e
® g #HIE R (Improper bench procedures) e
([

W

“EE )| SR £ (Maintenance training deficiencies) °

178 (Plan)-fi{(Do)-1@ & (Check)-{TEf(Act)( The PDCA Cycle)(ff
12):

Using the PDCA Cycle to develop a Component Reliability
Program

friEl 12 ~ 5t i TEIZ B RE R

stEE(Plan): ilE HAEEFHEFE SR LI AR AEFIF 48 -

® EFEHIEZT K (Define data requirements) °

® sl E 5 2 A H (Identify data sources) ©

® YR EE 247 (Identify software systems) ©

® HEH & HI & &= (Establish metrics to be measured) °

—-EZNAXI T AETE

SRR 2 fEAYEE S Mean Time Between Removals (MTBR)
(PfF &l 13)

15



Mean Time Between Removals — MTBR

Fleet Flying Hours < QPIPA
S T ., _ ying 2

Fleet Size 74 airplanes Total Number of Removals
Fleet Hours in the 152,000 hours 152.000 >
i >

Period MTBR — -
Component Widget Valve a7 +7+2)
Quantity Per Aircraft 2

QPA 152,000 x 2
g ) MTBR = —————
Unscheduled a7 55
Removals

Scheduled Removals 6 MTBR = 5,527 hours
Precautionary 2

Removals

Failures 21

No Fault Found 34

¥l 13 ~ MTBR &H5R# ]

S IEET SRR 2 B AYEFE Mean Time Between Unscheduled
Removals(MTBUR) ([{f[&] 14)

Mean Time Between Unplanned Removals — MTBUR

N T ., _ Flect Flying Hours x QPA

Fleet Size 74 airplanes Unscheduled Removals
Fleet H in th 152,000 h
period our 152,000 x 2
MTBUR = —mM———
Component Widget Valve 47
Quantity Per Aircraft 2
ey MTBUR = 6,468 hours
Unscheduled 47

Removals

Scheduled Removals 6

Precautionary 2
Removals

Failures 21
No Fault Found 34

I

¥l 14 ~ MTBUR gt &1

JEETEHFFFE Unscheduled Removal Rate (URR)( (fff[&] 15)
Unscheduled Removal Rate — URR

1,000 x Unscheduled Removals
-

Fleet Size 74 airplanes Flight Hours x QPA
Fleet Hours in the 152,000 hours

Period URR — 1,000 x 47

Component Widget Valve 152,000 x 2

Quantity Per Aircraft 2

(Qra) URR = 0.155

Unscheduled a7

Removals

Scheduled Removals 6

Precautionary 2
Removals

Failures 21
No Fault Found 34

¥l 15 ~ URR st

S RS Mean Time Between Failure (MTBF) (&l 16)

16



Mean Time Between Failure — MTBF

Fleet Flying Hours X QPA

item _______[value [Ny ying Q
Fleet Size 74 airplanes Failures
Fleet H in thi 152,000 h
P::Od ours in the J ours 152,000 x 2

MTBF = ————
Component Widget Valve 21
Quantity Per Aircraft 2
(apa) v MTBF = 14,476 hours
Unscheduled a7
Removals

Scheduled Removals 6

Precautionary 2
Removals

Failures 21
No Fault Found 34

¥l 16 ~ MTBF 5HR#

(Do) : FHEE st HILIEEEIE -
s (Check): L8R 2 WEEFIELRAFRAE AT ATEER -
{TEh(Acy: PLEERSRAIRAR (R B A2 2 BB

fze A= AT A B ERE M 2 AT SRR - BRRESUE RIE PHTEIRE
[ > SHEATRE Z 5T R R R 2 BB M TR > &
&R UABER A SR PR PR B - DA S W] SR Z IHRE -

N~ BB SRR

(—) B ENE A SRR B AR
e PRRF B T R EE
® /22 i {F L IFSD
® KRR D HHEAEERAY (RTO)
® [T KPR SR AL S AU
® T NSREEHUR DIEET B FE R (UER)
® (&4 ETOPS 3758
(). 2518 B A=A E 2
© TEUHIM: e rl - T (R 2R TRURI - TR BA 4T RF .
o THiMEAEE - E e LR B (FRERE)
® IEMEMEE - T4 B e (R4 Tt Esss)
® LoikigiEy - AR RS BRI TISEN: -
® EULNRENMETHAIMEN4EE (SFFIRRREE) -
(=) MIEE HAC:
® FRAKFAHY IS A/ AR TP AT SRR
® TR TR AR 2 B
FHE AR B0 4% 2 (Borescope Inspections) » J& HIHFE

(Oil Consumption) » % M4:1 5 {5 H] 28 ) Magnetic Chip Detectors >
17



7 7 5 H 2147 (Debris Monitoring System) °

(V). E TR 2 = FE FRATI » RIE R S5 Fhi s B
#%2( Engine Condition Monitoring (ECM)) » &% @i#&EE g5 2
(Engine Vibration Monitor (EVM)) & @& E3% (ECM)
S EE(ERERETE (EHM) 2 5)lI4R 75 fH 38 Bt BlE sl -
frize o~ E ELUEE R 2 888 - FIET &R S Ei A
e 2 Al sE AR ARER) - BOR PSR 2~ B8 K S EE0
70T et FEREST TGS - WA A S Eht nT SE
ZEEYE

t -~ BIZEATEERE
(HEEE FHREEE (P 17)

Understanding costs requires categorizing of the pieces

Total Maintenance
Cost

B 17 ~ el e

B EHRREERA ST EORME BRI ATTHI
FRHRA o BN ore b4 A~ C~ D g -
TI54EE: ]VE2R ~ APU ~ 5128 ~ Eifiy - #whs ~ AlE - H

(UASEREE

W G TIEAIREI T M4 LI 2 4 Al T RE & 5%
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On-Airplane versus Off-Airplane Cost Percentages
On-Airplane

= Bench Checks

* Repairs

= Overhauls 1

= Refurbishments fo-ﬁul‘ﬂ ane
* Modifications

= Line Checks

* PIREP Corrections

= MAREP Corrections

= Deferred Item Corrections
= Hangar Checks

* Repairs

= Maodifications

Engine Shop
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Maintenance

Overhead Cost
* Sick leave * Management and * Facility upkeep * Maintenance programs
* Vacation supervisary salary « Utilities * Production planning
« Social costs * Rentals * Quality assurance
* Training * Lease of land * Records
* Medical insurance * GSE maintenance * Material stores
* Depreciation * Etc.
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Radio Frequency Identification (RFID)

* Reduces intensive labor T —
tasks

+ RFID gaining acceplance
for use in airline
maintenance

= Standardized parts
information

= Inventory management

= Improved supply chain
management and asset
visibility
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Information Systems

Hu}

= Mobile Devices

= PC-based Applications
= Data rich = Information poor

= Functionality continues to
be matured

= Limited visibility across
enterprise

= Web-based Applications

- Willingnass to adapt and
leverage existing systems

1 ——
= Potential savings in IT costs g

= Instant access
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S0S S0Ss

Installed part “A” has an intermittent fault. The
spare pool has Rogue “R” and serviceable "B”.

Rogue “R" is installed, “A” is placed on the SOS
shelf — The system fault remains.

SOs SOs

Since the system fault remains, “A” is placed back
in the spare pool as a serviceable unit.

Part “B” is installed, Rogue “R” is placed on the
SOS shelf — The system fault is resolved.

&)

Rogue “R" is sent to the shop
and is No Fault Found (NFF), so
it is returned to the spare pool
as a Rogue unit. Now there are
two “bad” spares.

SOs

ROGUEH COMPONENTS — Their Effect and Control
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