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Kriengsak Junseng 2010: Neuro-Fuzzy Model for Condition Based Maintenance of
Airbus A320: A Case Study of Thai AirAsia Airline. Master of Engineering (Aerospace
Engineering), Major Field: Aerospace Engineering, Department of Aerospace

Engineering. Thesis Advisor: Mr. Monchai Surarattanachai, Ph.D. 82 pages.

In this thesis, Neuro-Fuzzy Model for Condition Based Maintenance (CBM) is applied to
the Airbus A320 aircraft maintenance program at Thai AirAsia Airline. The Neuro-Fuzzy model
for CBM is a decision making method to select the most effective maintenance program. The

maintenance activities and schedules are prioritized based on the severity of failure(s).

Derived requirements based on rules and regulations from aviation agencies, failure class,
aircraft system (ATA chapter) and phase of failure are introduced as inputs to Neuro -Fuzzy model
to developed this new aircraft maintenance program. Interruption records, equipment defects
histories, outage and maintenance costs are used as comparable factors to the program, which
currently used at Thai AirAsia Airline. The result shows that the cost of maintenance is
significantly reduced by the use of the Neuro-Fuzzy model. In addition, the Neuro-Fuzzy model
for CBM developed in this thesis could be further applied to other utilities of the maintenance

department in other airlines as well.
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Audio Management Unit
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Application Specific Integrated Circuits
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Audio Selector Panel

Air Transport Association of America
Automatic Test Equipment

Air Traffic Service Unit
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Battery Charge Limiter

Beat Frequency Oscillator
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Bleed Monitoring Computer

Braking and Steering Control System
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Braking/Steering Control Unit

Control and Display Unit

Centralized Fault Display Interface Unit
Centralized Fault Display System
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Center of Gravity Control System
Cabin Intercommunication Data System
Centerline Landing Gear

Condition Base maintenance

Corrective maintenance

Central Maintenance Computer
Component Maintenance Manual
Central Maintenance System
Conditioned, Conditioning

Cabin Pressure Controller

Cabin and Passenger Management System

Cabin Passenger Management Unit
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Current Unbalance Detection Unit
Cockpit Voice Recorder
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Digital to Analog Converter
Digital ACMS Recorder
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ELEV
EMI
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EV
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Digital Flight Data Recorder
Direction, Direct, Director
Disconnect, Disconnected

Electronic Centralized Aircraft Monitoring
Electronic Control Box (APU)

Engine Condition Monitoring
Electrical Contactor Management Unit
Environmental Control System
Electronic Control Unit

Electronic Engine Control

Electrical Flight Control System
Effective, Effectivity

Electronic Flight Instrument System
Electrical Generation Interface Unit
Exhaust Gas Temperature

Electronic Instrument System

Engine Interface Unit

Electric, Electrical, Electricity
Elevation, Elevator

Electromagnetic Interference
Enhanced Maintaining and Manufacturing
External Power Contactor
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Emergency Power Supply Unit
Estimated Time of Arrival

Estimated Time en Route
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Engine/Warning Display

Flight Augmentation Computer
Full Authority Digital Engine Control
Forward Attendant Panel

Flight Control Data Concentrator
Fuel Control Monitoring System
Flight Crew Operating Manual
Flight Control Primary Computer
Flight Control Secondary Computer
Flight Management System

Fuel Metering Valve

Feedback Position Pick-off Unit

Fuel Quantity Indicating/Indication/Indicator

Frequency Reference Unit
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Flight Warning System
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Generator Control Unit
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Global Positioning System
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Ground Support Equipment

Hydraulic Control Unit

High on ground

High Level Alternating Current Voltage
High Level Direct Current Voltage
Hydromechanical Unit

High Pressure Compressor

High Pressure Turbine

High Pressure Turbine Active Clearance Control
Horizontal Situation Indicator

Hydraulic System Monitoring Unit

Head Up Display Computer

International Aero Engines

Identification, Identifier, Identify
Integrated Drive Generator

Instrument Landing System (LOC and G/S)
Inhibition, Inhibit, Inhibited

Interrogate, Interrogator

[lustrated Parts Catalog

Instrumentation Position Pick-off Unit
Inertial Reference System

International Standard Atmosphere
International Standardization Organisation
Inertial Vertical Speed

Joint Airworthiness Requirements

Liquid Crystal Display

Load Compressor Inlet Temperature

Light Emitting Diode
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LMS
LPT
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LSB
LSI
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MDDU
MG
MKR
MLA
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MLS
MLW
MMEL
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Landing Gear Control and Interface Unit

Low on ground
Low Level Direct Current Voltage
Leakage Measurement System

Low Pressure Turbine

Low Pressure Turbine Active Clearance Control

Line Replaceable Unit
Least Significant Bit

Large Scale Integration

Linear Variable Differential Transducer

Mean Aerodynamic Chord

Multipurpose Control & Display Unit

Maximum Continuous Thrust
Modular Concept Unit

Minimum Descent Altitude
Multipurpose Disk Drive Unit
Medium on ground

Marker (radio) Beacon
Maneuver Load Alleviation
Magnetic Level Indicator
Microwave Landing System
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Maximum Operating Mach

Multi Mode Receiver
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MSU
MTBF
MUX
MZFW
N/WS
NAS
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Prerecorded Announcement and Music
Programmable Read Only Memory
Proximity Switch Control Unit
Power Supply Decoupling Unit
Pound per Square Inch

Passenger Services System

Passenger Service Unit

Positive Temperature Coefficient
Paravisual Indicating

Passenger Visual Information System
Quick-Attach-Detach
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Quick Engine Change
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Radio Management Panel
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Runway Visual Range

Static Air Temperature

System Data Acquisition Concentrator
Smoke Detection Control Unit
System Description Note

Seat Electronic Box

Safety and High
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Standard Instrument Departure
Shop Replaceable Unit
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Trimmable Horizontal Stabilizer
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Maximum Landing Gear Operating Speed
Lower Selectable Speed

Maximum Operating Speed

VHF Omnidirectional Range

V2500 Repair Scheme

Vacuum System Controller

Variable Stator Vane

Weight & Balance Computer

Weight and Balance System

Window Heat Computer
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M3138U3d 113U Neural Network
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Network Architecture

1. Feedforward network
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01-Jan-09 HS-ABS 23-73-00 1 DIR1 (101RH)/ OBRM High
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01-Jan-09 HS-ABS 80-11-20 3 SAV (SOL), J9, ECU ENG2A Low
01-Jan-09 HS-ABS8 80-11-20 3 SAV (SOL), J9, ECU ENG2A Low
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HS-AB8 02 T12 SNSR, J9, ECU ENG1A Low
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If Failure Class is High and Failure Phase is High and Failure Chapter is High Then

Failure Level is High

If Failure Class is High and Failure Phase is Medium and Failure Chapter is Low Then

Failure Level is Medium

If Failure Class is Low and Failure Phase is Low and Failure Chapter is Low Then Failure

Level is Low
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Failure Class Failure Failure FIt Failure Level  Ground Failure Level
Phase Chapter ~ (PHase : 3,4,5,6,7,8) (Phase: 1,2,9,10)
High High High High -
High High Medium High -
High High Low Medium -
High Medium High High 7
High Medium Medium Medium -
High Medium Low Medium -
High Low High 3 Medium
High Low Medium = Low
High Low Low - Low
Medium High High High -
Medium High Medium Medium -
Medium High Low Medium -
Medium Medium High Medium -
Medium Medium Medium Medium -
Medium Medium Low Medium -
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MS51N 7 (919)

Failure Class Failure Failure Flt Failure Level = Ground Failure Level

Phase Chapter (PHase : 3,4,5,6,7,8) (Phase : 1,2,9,10)

Medium Low Medium - Low
Medium Low Low = Low
Low High High Low -
Low High Medium Low -
Low High Low Low S
Low Medium High Low -
Low Medium Medium Low -
Low Medium Low Low 3
Low Low High S Low
Low Low Medium - Low
Low Low Low 5 Low

A A ) ad . g 1 A o 1 AN Y o
INAITNN 7 LiJ@hlﬂNﬁﬂiS‘l/l‘]Jiﬂﬂ’J‘ﬁ Fuzzy logic ﬂlu@@ul‘ﬂﬂi’lﬂﬁu"lﬂiﬂhlmﬂ‘ﬂ”lﬂ"liﬂ"l
9

[l [l Y
amanvamsinatedadesazanlunar 3 u Fwwansznugametuegnuavesimiin (W2)

u

¥ Y 9 I v 9
VYBIUADY Failue Message Famniminiuednunansznuniunl 19unaziatiurduna Failue

u

Message IFUBUNA Failure Message 132711 10 1mAeudeangasiinsuegansgnuiumsz

@ [ 1 a a I [ 1 oy o
ﬁNﬂﬂi%ﬂﬂﬂﬂﬂﬁ?hﬂﬁ@ﬂﬂﬂ@lnll,ﬁlﬂﬁﬁﬂﬁ@mﬂuﬂ %zwmimnﬂmmuqq (High; H) 111U
A d 9 . = o [ 1A a 1 1o Y
autlu 10 91 Failue Message llWaﬂiz‘lﬂiJﬂ‘Uﬂ'J'lll‘]JﬂE]ﬂﬂEJGHSJLE]ﬂﬁ'Iiﬂ?JE)mﬂuﬂ Lmhh\ﬁ/lﬂﬂ

o a ' v W a I [ . ' 31 @
mmﬁmu&'mwqﬂmmmuaﬁmﬂizwuwu NI NTUTZAVNA (Medium; M) AIHINT
13 19 . = [ o 9 a Yy Y
ﬂTHJL! 8 M0 Failue Message NNﬁﬂig'ﬂ‘Uﬂ‘Uﬂ’HMﬂa@ﬂﬂﬁluﬂﬂ %$W%1§m11ﬁﬂwﬁﬂ5$ﬂﬂi$ﬂﬂ
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1 Y
15191 8 @29819A 11NNV Failure Message

AC Reg Message Weight
HS-ABS DIR1 (101RH)/ OBRM 1
HS-ABS T12 SNSR, J10, ECU ENG2B 10
HS-AB7 VHF3 (1RC3) 8

k4
v @

Y Y
aaiugduuuraIndumszAURansEnUNINANd? Juganieaziimfiuanm
o 1 4 a 4 v
sEAUNANTZNUTINVR Az YU DANMFeY e HamaignisaieniaeIudates Taod

{ a @ o a A o3|
anudmsmnadedadesazanwl)  luna13  Tuvazieamamsainlinansznuilu High

Y
1 %

J Qa: { o I 4 o ' g’ o
AR 1 A9 VB4 Failue Message NuANIMIATIU 10 Feazilinasinvesanimiin

R

a o

3 < PR a o ~ 4

(W1+w2) 1l 11 vaziflumgmsaiimnaduvngiinsiusasuaziinsduiu (Phase 3, 4, 5,

a o I o ~ o o
7, 8) sginsansgaumadowiluszauguazinervesnuauilaoaie(Safety and High)

9 A a 9 o 9 o 1 Qs}l L A

anudmanavedatesazanlunar 3 Ju 11An31 3 A59 Y4 Failue Message NHAN
3‘ v = 1 g’ v I A a dg’ o a [
wntinidu 8 samasavesanimindu 11 vaziluwamssininatiuvmgdinmsiusicune
o a g a [ I [ 1 [
RIMIUUAU (Phase 3, 4, 5, 7, 8) wNNsaNszaUMIAsMIUTZAUFUAZINGIVDINUAIIN
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Yasade(Safety and High) dranvamsinavevavesazanlunal 3 Ju u1nnd1 10 aFa ves
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| Laver 1 | l Layer 2 | | Layer 3 | | Layer 4 | | Layer 5 '

d‘ [ A ad
MW 23 52AUMSIADU 1AYID Neuro-Fuzzy

A ' 9 a = ' Y & o
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AYNU Tﬂmmawmzwmmmﬂmaﬂuaaﬂllﬂ “Ii\iﬁ'ﬁJﬁﬂm]ﬂuiNi"IEJﬁ%LE]EJﬂVlﬂ N

:Jl ~ :Jl 9 a 1 Qs}l dy o 9 Ao
¥UN 1 (Layer 1) TUUDIVDUADUNA (Input Layer) Taaugas Inualuguiagiivrinnsy

1 [} 9

9
Yy 194 post flight report (Class, ATA and Phase) tagihasdayanandigauda li

v v
v A

c’/l a Jd o < a
U 2 (Layer 2) FuvoadoyadunavoilanduanuduaunFn (Membership Function;
A . . £ ' o & = ~ ' o
W) 130 Fuzzification Layer @ausiag Inualusuiluaasdsflamaa Tasunas lnuaszsy
@ v A ' Il @ <3| Y 3
dyanaduazaadulenmsezegluszavlavazuaadlugduuilusedugadign; H) 1

UTLAUNA (Medium; M) taziiluszdudl (Low; L) 195U ATA 27 Hanilu 3 (High; H) 92 18an
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Handuanudluau®n p =1 Class 1 Al 3 (High; H) A1 p = 1 Phase 5 WA 3 (High; H)
1 a a o’dy 9 % = I d v I~ a &£

a1 p =1 Taneinust sl susuuaumaey Wulsnsuanududunsn ¥9a1v04 Class,
ATA 11a¢ Phase 9¢3iAniied 3 Autiufe 3(High; H) 2(Medium; M) tag 1(Low; L)

Y usj J Jd o IS a A 3 @ ~
ﬂQHUﬂWWQﬂ%uﬂ’NﬂJLﬂuﬁ‘Jﬂ%ﬂ CUAT p =1 MHUA @NE?J‘VI 24

Low Medium High ’ Low  Medium High Low  Medium High

1 2 3 Class 1 2 3 ATA, 1 2 3 Phase
H [ v I~ a
MNN 24 ailansuanuiluaunsn

;’f A z = 1 z dy I Y
FUN 3 (Layer 3) FUNHUOINY®H (Fuzzy Rule Layer)usias lviualuguiiaziiludmny
1 A o o Y 9 [ T o 2}’ ~ ~ < 9
yoanguaazngnihmstmuaiuds Tassgsumdyanuongui 2 Tasonglhn 23 wmiuld
1 I~ Y] [ & o 1 ) [
Jwaag Tvuaidudumuussnguaazdo F957UA1910 Class, ATA 1Az Phase taziidedayg o
[l k4 1 1
nnmeueniengsunaly ¥9gl 27 ng Taef a4 If. Then 19U If Failure Class is High and
Failure Phase is High and Failure Chapter is High Then Failure Level is High cdﬁqwamameiazﬂg

HAAIAINAT519N 9

M1519N 9 Rule Base

Rule (b) Class ATA Phase Consequence
Rule 1 High High High High(3)
Rule 2 High High Medium High(3)
Rule 3 High High Low Medium(2)
Rule 4 High Medium High High(3)
Rule 5 High Medium Medium Medium(2)
Rule 6 High Medium Low Medium(2)
Rule 7 High Low High Medium(2)

Rule 8 High Low Medium Low(1)
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MS51N 9 (719)

Rule (b)) Class ATA Phase Consequence
Rule 9 High Low Low Low(1)
Rule 10 Medium High High High(3)
Rule 11 Medium High Medium Medium(2)
Rule 12 Medium High Low Medium(2)
Rule 13 Medium Medium High Medium(2)
Rule 14 Medium Medium Medium Medium(2)
Rule 15 Medium Medium Low Medium(2)
Rule 16 Medium Low High Low(1)
Rule 17 Medium Low Medium Low(1)
Rule 18 Medium Low Low Low(1)
Rule 19 Low High High Low(1)
Rule 20 Low High Medium Low(1)
Rule 21 Low High Low Low(1)
Rule 22 Low Medium High Low(1)
Rule 23 Low Medium Medium Low(1)
Rule 24 Low Medium Low Low(1)
Rule 25 Low Low High Low(1)
Rule 26 Low Low Medium Low(1)
Rule 27 Low Low Low Low(1)

v J

2 4 2 ‘ 2 2
UM 4 (Layer 4) ¥1v03903a0 19 WAv09 Layer 3 Tviualuduilzuaasdinadniveq

Y
= cv 1 QI

o A& 1 3 09.1’ A 09/’ P4 [~
nila® waaz Tnualuduiivzsuamnlvualusun 3 vmiuee Idwadwiidudyg o
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1 o =}

o Y 1o o 1 Y A o 9 Ao
'é)f]ﬂiJ1!La$u1ﬁ\1ﬁﬂ!‘l’ﬂlu1mLW?]L"UTﬁ“]fuﬂ@llﬂ LU ﬂnJﬁﬂLJ,iUu'lﬂﬁﬂﬂ PFR lﬂﬂiﬂiﬂﬂ ATA mnuJu

(High; H) Class 1 (High; H) 1ag Phase 5 (High; H) alda1 Hadduanuiluangndail
u,(Class) =1, p,(Class) = 0, p, (Class) = 0, p,(ATA) =1, p,(ATA) =0, u, (ATA) = 0, p, (PHASE)

=1, n,,(PHASE) =0, p, (PHASE) = 0 1A2%13 Interference MNAITIN 10
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ﬂTi'Nﬁ 10 M5 Interference Y99 WanTUANMTUTIFN

1, Class ATA Phase Out put (product method)
B, By By Ky Ixlxl=1
K, Ky Ky Ky 1x1x0=0
K, By By By 1x1x0=0
K, By Hyg Wy 1x0x1=0
By By Hyg Ky 1x0x0=0
iy By By By 1x0x0=0
K, Ky i Ky 1x0x1=0
Mg By . Ly 1x0x0=0
Ho By . By 1x0x0=0
[TB Ky My Ky 0x1x1=0
U [T Ky Ky 0x1x0=0
W, Hy Ky By 0x1x0=0
[T o o Wy 0x0x1=0
[T Hyg g Ty 0x0x0=0
B Hyg Hys By 0x0x0=0
[T [T iy W 0x0x1=0
K, Ky in Ky 0x0x0=0
B oy . By 0x0x0=0
TP iy Ky Wy O0x1x1=0
Hyp . By Ky 0x1x0=0
U iy Ky B 0x1x0=0
[T i Ky i 0x0x1=0
[T By o Wy, 0x0x0=0
o, . Hyg By 0x0x0=0
s iy i Ky O0x1x1=0
g iy iy Ky 0x0x0=0

K, i i iy 0x0x0=0
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Y Y Y
WAIINUURING Defuzzification 1UFUTINNTUMT

b u
Output _ M ______ (1)
H;
a1 b AvAINgUoiladn 1A11na15197 9 ag u Aea1n 1daIna13190 10 nasanms

Mauaz1da Output = 3 (High;H)

ogj A 09/1 dy =K 1 4 o A o '
FUN 5 (Layer 5) Iﬁuﬂiu%uufﬂ$Llﬁﬂ\1ﬂ\1ﬂ"llf’nﬁ1/!@slli]\iﬂTii'J‘]J'i'JZJWﬁﬁWTJVWnﬂ'ﬁﬁQ

Y v Y Y
AONININTUN 4 LazSUANIHIN(W VDAY Failure Message 11ag5UAIHIN(W2)3 11U
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a 9 o 9 Y o 1 :I Y = A ' = £ 3
ﬂTiLﬂﬂ"U@"’lJﬂ"U@QLL@’J’LH?‘HN@TJ?JGUQ\‘IUWWHﬂ?JTL‘]JﬁfJ‘]JL‘V]EJ‘].IﬂTﬂ‘]JﬂWJﬂL‘]JﬁfJ‘L!(ThreShold) EINION
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' =2 1
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Y

Y ' 1T A A [ dy
Hoonnmvaasy amuaumsaeil
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1 Y 1
Ty y AoA1 output & Ao MAUALAU(Threshold) w, ApANIMINVBIUARE THiua B9 x 32 Taj

1 v

dnnAamszdaanaidundweazaaeglinuiidiy uag a(f) Ao A1 activation function F992

4

1‘195} Hard Limiter(Threshold function) A1U&NUNIT fail
1 if f>0
a®=sen(®=1{, T 0 .. 3)
£ ~ Yo A 1 = B~ A A = a
FINAUNITN (3) 92 1891A1984 out put Y3901 a(f) AU 1 YNNI UAIY Input W

(% 9 Ty A g A 1 3) v A0 Y 1 (= ~ Y]
FULUIN UaD1A1 a(f) dantu -1 vise mwaswvethvinimussnnmauaasy seaums

S 9 =
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IDUNISAAAINUNTSAY I BU ﬂWﬁiyﬂﬁmﬂL"lﬂﬂﬂNﬂHﬂu ngh uazmammiﬂizmawaumm

A

A g Y < 1 @ 1 J 1
a(f) ianilu 1 szaumadounazodluszauginons Waming(W) uanial a() sziianiu -1

£}

@ A < £ o A a IS . 1 1 g‘ o 1 .
sTAUMSIABUNIZanasriesEauAelasuilu Caution(C) dIUAININMTNVBILADE Failure
Y Y Y
Message MFUHITAUINHIAANUAANAIA(E) AITUMNTAI

E=d -y, 4)

vy

' 9
Tagd,  AoHANADINITAIWANNTULTY y, AOHATNINATUITIVBINAAS Failure Message 1A

4 [ 1 1 a @ [ Y] 4 a 4 [

ioannmsdsumuesmnnuianainizliulaeda Tuda Wonamanissionseudado
4 1 A 9 1 1 d' g Y 9 [ ] ] Y o 9 d‘

HAZANTULTIVOUNANTII019UINNNHTONEENIIANAT Anoudu Ared1uau Jodadoed

a % 1 31 Y] I [ [

INA1N Failure Message T12 SNSR, J10, ECU ENG2B Farianimain 11y 8 UANDNINUINAIY

v Y

JUUTINUNAIIN Failure Message Hiinnuiuns s ldomseiudesiimsiusdransziuiu

] g’ Y] { I

AU 1M1INUDY Failure Message T12 SNSR, J10, ECU ENG2B 1/asuvin 8 1flu 10 Tagain
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Aircraft system Failure

Imessage |T12 SNSR, 110, ECU ENG2B v

0 ONE TIME AOG

ATA 732140 |8 Nomal Rate
R EFD 1 Nclm Critical Fault

C__ 1

v Y
MWA 25 M3USuMUeIMINYeY Failure Message

S 4 g 2 = y o
FUN 6 (Layer 6) I“Vf'l!ﬂﬂluGD"L!‘H‘ﬂgllﬁﬂﬂﬂ\iﬂni’ﬂﬁw%ﬂlﬂﬁﬁgﬂﬂ Iﬂfl‘ﬂ']ﬂ']iﬁ'lﬂi'lll
o A o 1 1 z A & = I v h
WAQWDINNINITAIADUINNYUN S FIVSU Output Wy Warning and Safety Alert (WS),
Warning(W), Warning Onground(WG), Caution(C), Caution onground(CG), System
. . & = Y A 1 9 99 9
Information(SI) (ta¢ No warning (NW) %3A1 NW ﬁuwmsm‘umimamz'lmmmwa“lwm%

NIy

4.4 MIMUUATEAVANVTULIVBWAALFUIVVANWFENY (Criticality)
[ v QEJI Y v 1 1 =\
MIMNUATEAY FU AdenY TasudazanuIuLsIvedudaruuANNEeTY
a1snisEAYNanIENUVeIAaz 3 LUUANNITIIBIAzANNR VIR as J LUV
@omerinsansmnu e ldnsuszauanuuisswesaazgUuuuanuderienii Tlond

a d%‘ Y a a L A
Lﬂﬂ"llullﬂﬁliﬂ IﬂﬂWﬁ]'ﬁmW%Wﬂlﬂmmﬁlu@'ﬁ'Nﬂ 11

M9 11 MIMMUATEAVANNTULIWB I a3 uIUANUT Y

Failure Level Failure Frequency Warning Level
High High High
High Medium High
High Low Medium

Medium High High
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Failure Level

Failure Frequency

Warning Level

Medium
Medium
Low
Low

Low

Medium
Low
High

Medium

Low

Medium

Low

Low

Low

Low

9 w [

a o o Y o o Y [
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anuguusudamaanudemenaazyluuy Tasswuanudaylumadentigesnuiguny

= v A a Y = = 1 A (=}
ANVLTYNIYIINITSAVAITNTULLI mewmimmmwmmgﬂgmummmﬁmwmqmu‘n‘lm

Y
AUUUTI (Non-Critical; N/C) Tunoulunmsmruaszaunnuguusvedudazluuuamy

= ) A9 ] o o ' ~ )
mamauazeumqvam@ﬂﬂflumimwumz@mmm;uujwaqgmazgﬂuuummmama%aqﬂ

13un1nwin 26
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4, MAUATUNAVDIUAALANWAIN Y
Gﬁ’eyamm@;mmzﬁﬂmﬂﬁnmnﬂ Failure Message Liai¥ Source Data 9119113 Failure
4 1A & Y Ao Y a J o 9 1%
Message “lf\‘l%%iguLLWEN‘V]MW%@QETWLWG!L‘U@W]H%T]ﬂ‘mﬂﬂl‘ﬁ'ﬁ]ﬂﬁﬂ!ﬂWﬂWﬁEﬂu"UWU@\‘l N

a10819 1115199 12

M1 12 Aree1edoyadurgauden1e (1 Jan 09 - 30 Jun 09)

ac_reg PH ATA Failure Message occur  source
HS-AB3 06 75-22-10 LPTC VLV, J12, ECU ENG2B 455 EIU2FAD
HS-AB3 06 75-22-10 LPTC VLV, J11, ECU ENG2A 359 EIU2FAD
HS-AB3 06 75-21-10 HPTC VLV, J12, ECU ENG1B 201 EIUIFAD
HS-AB3 06 75-21-10 HPTC VLV, J11, ECU ENG1A 187 EIU1FAD
HS-AB4 06 38-31-41 TOILET ASSY LAV D 147 TOILET
HS-AB3 06 75-21-10 HPTC VLV (POS), HMU ENG1B 126 EIUIFAD
HS-AB4 06 38-31-41 TOILET ASSY LAV E 113  TOILET
HS-ABS 06 38-31-41 TOILET ASSY LAV E 97 TOILET
HS-AB3 03 73-21-40 T12 SNSR, J10, ECU ENG2B 92 EIU2FAD
HS-AB3 04 73-21-40 T12 SNSR, J10, ECU ENG2B 92 EIU2FAD
HS-AB3 06 75-21-10 HPTC VLV (POS), HMU ENG1A 88 EIUIFAD
HS-AB3 06 38-31-41 TOILET ASSY LAV A 84 TOILET
HS-AB1 06 38-31-41 TOILET ASSY LAV D 74 TOILET
HS-AB7 08 78-31-16 TR PR SW, J5/]6, ECU ENG2A 73 EIU2FAD
HS-AB7 08 78-31-16 TR PR SW, J5/J6, ECU ENG2B 63 EIU2FAD
HS-AB8 08 78-31-18 STOW SW, J5/J6, ECU ENGI1B 63 EIUIFAD
HS-AB3 06 75-22-10 LPTC VLV, J11 ECU ENG2A 58 EIU2FAD
HS-ABS 04 73-21-40 T12 SNSR, J10, ECU ENG2B 51 EIU2FAD
HS-ABS8 08 78-31-18 STOW SW, J5/J6, ECU ENG1A 50 EIUIFAD
HS-AB3 06 38-31-41 TOILET ASSY LAV D 48 TOILET

HS-AB5 05 26-13-00 CHECK FDU APU LOOP B WARN CKT 43 FDU APU
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¥ 4 A A ] o a
wonvIni Qﬁ%ﬂ%ﬁiWﬂﬁ&%ﬂﬂﬁU"]LWMlﬁﬂJ 91791319 Event Cause FIAITUININIITUN

Y
3IUNIY

M1 13 Aed1etoyas1vazBeauAN

AC Reg ATA Message Actual Cause
HS-AB3 77-00  ENG 2 FADEC T12 sensor fault
HS-AB4 21-26  VENT BLOWER FAULT Connector Plug fault
HS-AB3 21-61  AIR PACK 2 REGUL FAULT Pack temp sensor fault
HS-AB9 34-00 ADR?2 ADR fault
HS-ABI 23-12 COM VHF3 DATA FAULT COM VHEF3 fault
HS-AB9 27-00  F/CTL SEC fault
HS-AB9 34-00 NAV ADR 2 FAULT ADR fault
HS-AB9 27-00 F/CTL SEC fault
HS-AB9 34-00 NAV ADR 2 FAULT ADIRU fault
HS-ABS 34-00 ADR2 ADIRU fault
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M990 14 A29619ANNANINTTUMINITISIY

AC REG DATE Message Maintenance Action
HS-AB3 02-Jan-09 ENG 2 FADEC Clean conector plug
HS-AB3 13-Jan-09 ENG 1 FADEC Replace T12
HS-ABS 21-Jan-09 ENG 2 PROBES FAULT Replace T12
HS-ABS5 24-Jan-09 ENG 2 PROBES FAULT Replace J10 Harness
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HS-AB8 SAV (SOL), J10, ECU ENG2B 761
HS-ABS T12 SNSR, J9, ECU ENG1A 761

HS-AB7 T12 SNSR, J10, ECU ENGI1B 756
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21NAYIU sUuuuANMEEIY Smgmsal
HS-AB6 T12 SNSR, J10, ECU ENG2B 497
HS-AB3 LPTC VLV, J11, ECU ENG2A 496
HS-ABS T12 SNSR, J10, ECU ENG2B 463
HS-AB2 ICAO ADDRESS/HF1(3RE1) 452
HS-AB2 ICAO ADDRESS/HF2(3RE2) 451
HS-AB7 TR PR SW, J5/J6, ECU ENG2A 442
HS-AB7 TR PR SW, J5/J6, ECU ENG2B 419
HS-AB6 LPTC VLV, J11, ECU 378
HS-AB6 LPTC VLV, J12, ECU 375
HS-AB6 LPTC VLV, J12, ECU ENG1B 355
HS-AB4 TOILET ASSY LAV E 353
HS-AB6 LPTC VLV, J11, ECU ENG1A 339
HS-AB4 TOILET ASSY LAV D 251
HS-AB3 HPTC VLV (POS), HMU ENG1B 224
HS-AB2 ICAO ADDRESS/HF2( 3RE2 ) 219
HS-AB2 ICAO ADDRESS/HF1( 3RE1 ) 213
HS-ABS TOILET ASSY LAV D 213
HS-AB3 HPTC VLV (POS), HMU ENGIA 211
HS-ABI ICAO ADDRESS/HF2( 3RE2 ) 206
HS-ABS DIR! (101RH) OBRM 179
HS-AB3 TOILET ASSY LAV A 149
HS-AB4 LPTC VLV, J11, ECU ENG1A 142
HS-ABS TOILET ASSY LAV E 131
HS-AB4 LPTC VLV, J11, ECU ENGIB 129
HS-AB3 ELAC2 MON OR WIRING FROM 129
ACCLRM 4 12CE4
HS-ABS STOW SW, J5/J6, ECU ENG1A 128

HS-AB1

TOILET ASSY LAV D

124
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Message PH PH Level Class_Level ATA level
115VU (CRANK/MODE AUTO/ ING SEL 6 Medium High Medium
SW)

ABCU(95GQG) 6 Medium Low High
ABCU(95GG) 9 Low Low High
ABCU(95GG)/BRK ALTN PEDAL 4 High Low High
XMTR(103GG)

ABCU(95GG)/BRK ALTN PEDAL 6 Medium Low High
XMTR(103GG)

ABCU(95GG)/BRK ALTN PEDAL 9 Low Low High
XMTR(103GG)

ABCU(95GG)/BRK ALTN 6 Medium Low High
SERVOVALVE(97GG)

ACP3(2RN3)/AMU(1RN) 6 Medium Low High
ACSC1(47HH) 6 Medium Medium Medium
ACSC1(47HH) 6 Medium Medium Low
ACSC2(57HH) 6 Medium Medium Medium
ACSC2(57HH) 9 Low Medium Low
ACSC2(57HH)/TEM CTL SYS2 CHAN 6 Medium Medium High
A+B 28VDC SPL INT

ADIRS CONTROL PANEL 5 High Low High
(2FP)/ADIRU1(1FP1)

ADIRS CONTROL PANEL 5 High Low High
(2FP)/ADIRU2(1FP2)

R L/G DOOR CLOSED PROX SNSR 26GA 7 High Low High
TGT POS

R L/G DOOR CLOSED PROX SNSR 26GA 9 Low Low High

TGT POS
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PRSI RSV BTy FLAVUIMIN
TOILET ASSY LAV A Low
TOILET ASSY LAV D Low
TOILET ASSY LAV E Low
TCAS BOT ANTENNA (7SG2) Medium
TCAS TOP ANTENNA (7SG1) Medium
TCAS(100SG) Medium
TCAS(1SG)/ ATC1(1SH1) Medium
TCAS(1SG)/ ATC2(1SH2) Medium
T12 SNSR, J10, ECU ENG1B High
AAP (126RH) <NAME>/ DEU B (300RHXX) High
RECIRC FAN 1 OR SPLY (15HG) High
T12 SNSR, J10, ECU High
T12 SNSR, J9, ECU High
T12 SNSR, J9, ECU ENGIA High

M9 19 MIMUUATLTAVANUIULIWBIAALFUVUANMT Y

Failure Message ATA level ATA Level PH Level Wrn level
115VU (CRANK/MODE AUTO/  Medium High Medium

ING SEL SW) Medium
ABCU(95GG) High Low Medium  Medium
ABCU(95GG) High Low Low Low
ABCU(95GG)/BRK ALTN High Low High Medium
PEDAL XMTR(103GG)

ABCU(95GG)/BRK ALTN High Low Medium  Medium

PEDAL XMTR(103GG)
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Failure Message ATA level ATA Level PH Level Wrn level
ACSC1(47HH) Medium Medium Medium Medium
ACSC1(47HH) Low Medium Medium Low
ACSC2(57HH) Medium Medium Medium Medium
ACSC2(57HH) Low Medium Low Low
ACSC2(57HH)/TEM CTL SYS2 CHAN

High Medium Medium
A+B 28VDC SPL INT Medium
ADIRS CONTROL PANEL

High Low High Medium
(2FP)/ADIRU1(1FP1)
ADIRS CONTROL PANEL

High Low High Medium
(2FP)/ADIRU2(1FP2)
R L/G DOOR CLOSED PROX SNSR

High Low High Medium
26GA TGT POS
R L/G DOOR CLOSED PROX SNSR

High Low Low Low
26GA TGT POS
R SPLR1 POS ERROR 31CE2 High High Low Low
RMP1(1RG1)/RMP2(1RG2) High Low Medium Medium
RMP2(1RG2)/RMP1(1RG1) High Low Medium Medium
SAV (SOL), J10, ECU ENG2B Medium Low High Medium
SAV (SOL), J10, ECU ENG2B Medium Low High Medium
SAV (SOL), J10, ECU ENG2B Medium Low Low low
SAV (SOL), J10, ECU ENG2B Medium Low Low Low

SAV (SOL), J9, ECU ENG2A Medium Low Low Low
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suuANUEEE fumgmsal @
LPTC VLV, J12, ECU ENG2B 382 EIU2FAD
LPTC VLV, J11, ECU ENG2A 359 EIU2FAD
HPTC VLV, J12, ECU ENGIB 198 EIUIFAD
HPTC VLV, J11, ECU ENG1A 187 EIUIFAD
TOILET ASSY LAV D 139 TOILET
HPTC VLV (POS), HMU ENG1B 121 EIUIFAD
TOILET ASSY LAV E 109 TOILET
ELAC2 MON OR WIRING FROM ACCLRM 4 105 EFCS 1
12CE4

T12 SNSR, J10, ECU ENG2B 92 EIU2FAD
T12 SNSR, J10, ECU ENG2B 92 EIU2FAD
TOILET ASSY LAV E 90 TOILET
HPTC VLV (POS), HMU ENGIA 84 EIUIFAD
TOILET ASSY LAV A 83 TOILET
FLP RH PROX SNSR 1 38CV MISADJUSTMENT 80 SFCC 1
TR PR SW, J5/J6, ECU ENG2A 73 EIU2FAD
TR PR SW, J5/J6, ECU ENG2B 62 EIU2FAD
ELAC2 OR WIRING FROM Y HYD PRESS XMTR 60 EFCS 1
3065GN

STOW SW, J5/J6, ECU ENG1B 56 EIUIFAD
TOILET ASSY LAV D 55 TOILET
STOW SW, J5/J6, ECU ENGIA 47 EIUIFAD
TOILET ASSY LAV D 47 TOILET
T12 SNSR, J10, ECU ENG2B 47 EIU2FAD
CHECK FDU APU LOOP A WARN CKT 45 FDU APU



15199 20 (519)

69

suuANUEEE fumgmsal @
CHECK FDU APU LOOP A WARN CKT 43 FDU APU
ELAC2 COM OR WIRING FROM ACCLRM 4 40 EFCS 1
12CE4

WXRI (15Q1) 39 RADAR 1
CHECK FDU APU LOOP A WARN CKT 39 FDU APU
CHECK FDU APU LOOP B WARN CKT 39 FDU APU
T12 SNSR, J10, ECU ENG2B 37 EIU2FAD
T12 SNSR, J10, ECU ENG2B 35 EIU2FAD
T12 SNSR, J10, ECU ENG2B 35 EIU2FAD
HPTC VLV (POS), HMU ENG2A 34 EIU2FAD
WXRI (15Q1) 33 RADAR 1
CHECK FDU APU LOOP B WARN CKT 33 FDU APU
T12 SNSR, J10, ECU ENG1B 31 EIUIFAD
ELAC2 MON OR WIRING FROM ACCLRM 4 29 EFCS 1
12CE4

WXRI (15Q1) 28 RADAR 1
DIR1 (101RH) OBRM 27 CIDS 1
T12 SNSR, J9, ECU ENGIA 26 EIUIFAD
T12 SNSR, J9, ECU ENGIA 24 EIUIFAD
HPTC VLV (POS), HMU ENG2B 24 EIU2FAD
VHF1 ANTENNA (4RC1)/COAX 24 VHF 1
VHF1 (IRC1) 24 VHF 1
CHECK FDU APU LOOP B WARN CKT 23 FDU APU
CHECK FDU APU LOOP A WARN CKT 22 FDU APU
CHECK FDU APU LOOP A WARN CKT 22 FDU APU
TOILET ASSY LAV D 21 TOILET
SAV (SOL), J10, ECU ENG2B 21 EIU2FAD
LIQD LVL XMTR (40MG) 21 TOILET
CHECK FDU APU LOOP B WARN CKT 21 FDU APU
CHECK FDU APU LOOP A WARN CKT 20 FDU APU
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sduuANUEEE Swaumgmsal  dung
T12 SNSR, J10, ECU ENG1B 19 EIUIFAD
T12 SNSR, J10, ECU ENG2B 19 EIU2FAD
FLP RH PROX SNSR 1 38CV MISADJUSTMENT 17 SFCC 1
T12 SNSR, J10, ECU ENG2B 17 EIU2FAD
HPTC VLV, J12, ECU ENGIB 16 EIUIFAD
P2 FLOW SENSOR(24HB2) 16 TEMPCTL
AFS: FCU 15 AFS

NO PHC3 DATA 15 CFDS
HPTC VLV (POS), HMU ENGI1A 14 EIUIFAD
HPTC VLV, J11, ECU ENGIA 14 EIUIFAD
FCDC2 14 EFCS 1
DFDR ( 1TU ) 14 FDIU

T12 SNSR, J9, ECU ENG2A 14 EIU2FAD
SAV (SOL), J9, ECU ENG2A 13 EIU2FAD
LPTC VLV, J11, ECU ENGIA 13 EIUIFAD
CHECK FDU APU LOOP A WARN CKT 12 FDU APU
VHF3 (IRC3) 12 VHF 3
CHECK FDU APU LOOP B WARN CKT 12 FDU APU
CHECK FDU APU LOOP B WARN CKT 12 FDU APU
LPTC VLV, J12, ECU 11 EIU2FAD
VHF3 (IRC3) 11 VHF 3
VHF3 (IRC3) 11 VHF 3
DIR! (101RH) OBRM 11 CIDS 1
TOILET ASSY LAV E 10 TOILET
AFS: ADIRU2 10 AFS
ELAC2 COM OR WIRING FROM ACCLRM 3 10 EFCS 1
12CE3

HPTC VLV, J12, ECU ENGIB 10 EIUIFAD
HPTC VLV, J11, ECU ENGIA 10 EIUIFAD
LIQD LVL XMTR (40MG) 10 TOILET
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ELAC2 OR WIRING FROM Y HYD PRES 20 EFCS 2
ELAC2 MON OR WIRING FROM ACCLRM 3 9 EFCS 1
12CE3

HPTC VLV (POS), HMU ENGI1B 9 EIUIFAD
T12 SNSR, J10, ECU ENG2B 9 EIU2FAD
DIR! (101RH)/ OBRM 9 CIDS 1
HPTC VLV (POS), HMU ENGI1A 9 EIU1IFAD
HPTC VLV (POS), HMU ENGI1B 9 EIUIFAD
VHEF3 (1IRC3) 9 VHF 3
FCDC1 8 EFCS 2
ICAO ADDRESS/HF2( 3RE2 ) 8 HF 2
VHF1 (1RC1) 8 VHF 1
T12 SNSR, J9, ECU ENG1A 7 EIUIFAD
LPTC VLV, J12, ECU ENG1B 7 EIUIFAD
ELAC1 MON OR WIRING FROM ACCLRM 2 7 EFCS 1
12CE2

LGCIU 1 05GA1 7 LGCIU 1
T12 SNSR, J10, ECU ENG1B 7 EIUIFAD
LPTC VLV, J11, ECU 7 EIU2FAD
ICAO ADDRESS/HF1( 3RE1 ) 7 HF 1

T12 SNSR, J10, ECU ENGI1B 7 EIU1IFAD
ABCU(95GG)/BRK ALTN PEDAL XMTR(103GG) 7 BSCU 1
HPTC VLV, J11, ECU ENG2A 7 EIU2FAD
TR PR SW, J5/J6, ECU ENG2B 7 EIU2FAD
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ELAC2 OR WIRING FROM Y

EFCS 2 Replace sensor
HYD PRESS XMTR 3065GN
FCDC1 EFCS 2 Clean conector Plug
FCDC2 EFCS 1 Clean conector Plug
FLP RH PROX SNSR 1 38CV

SFCC 1 Replace sensor
MISADJUSTMENT
HPTC VLV (POS), HMU ENGIA EIUIFAD Replace position sensor
LGCIU2 EFCS 1 Clean conector Plug
LIQD LVL XMTR (40MG) TOILET Clean conector Plug
LPTC VLV, J12, ECU ENG1B EIU1FAD Replace sensor
P2 FLOW SENSOR(24HB2) TEMPCTL Replace sensor
SAV (SOL), J10, ECU ENG2B EIU2FAD Replace sensor
SAV (SOL), J9, ECU ENG2A EIU2FAD Clean conector Plug
T12 SNSR, J10, ECU ENG1B EIUIFAD Clean conector Plug
TOILET ASSY LAV D TOILET Clean conector Plug
VHF1 ANTENNA (4RC1)/COAX VHF 1 Clean conector Plug
VHF3 (1RC3) VHF 3 Clean conector Plug
WXRI1 (1SQ1) RADAR 1 Clean conector Plug
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