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JOS T MRS A MOZEE - EFE

<i#H (HR) >

& 1965F(CTERTOSIINARNZ2TO0S 10 b N RS —0BER3ZHL ZBI9ELTIPMA (International Project Management
Association IWE%37&N 3.

& HiFDZIE (BAACE) INTERNETTHol,

& HRD265EDFaFIL-7VYSI-33> (NA) OESHKRTH 1 A ADEAEE. S00(tDOEESE. 300 N\OFEEEE%#T 5,

& IPMAFER KONAKB(ERED6,000 AD=E%HET BAssociation of Project Management (APM) T#%.

<Z[E:PRINCE2>

€ PRoject IN Controlled Environments

€ Development of PROMPTII was in response to an outcry that computer projects were overrunning on time
estimated for completion and original budgets as set out in feasibility studies. It was not unusual to
experience factors of double, treble or even ten times the original estimates. PROMPTII was an attempt to
set down guidelines for the stage flow of a computer project. In 1979, the UK Government's Central
Computing and Telecommunications Agency (CCTA) adopted the method for all information systems projects.

& 19894E(CCCTA (Central Computer and Telecommunication Agency) WHRERFOIBRIAFLAOTOSIIMNEI A
MRECUTHFE (HEF(EPRINCE)

cf; EURFERICITH—EXEIBERELL THFESINZONITIL(Information Technology Infrastructure Library)

& 1996(C. KNRBMIRIOSIIMRIAS MFEZEVTPRINCE2ZFER




JOZTI MR A MOIRHE - Bi&

<XHE:PMBOK>
& 1969FE(CTOD T MR A MeliZEL 9 3H14AL L TPMI(Project Management Institute)i'5&%17&N 3,

¢ 19964 (CPMINPMBOK(Project Management Body Of Knowledge)ZFiT
& 1996F(CKERATFEPMIDN EZ2{EHEE T 31z, The American PM Forumh'kfEEN 3.

<BZE:P2M> XPMAJ HPHSHRH%

& (Bf) I>>Z7U JiREB S (ENAA) H1979F3BI(CIE 1 BITOS 1T MRS A NEE S | ZFE,

& 1979F10A19H(CENAALPMIFTHHEXZRIBTEZ | Zhets

& ENAANREEXEAORITEELLUBEROUY—F2FET2001FECHRITUEEBARREOI IO & TOU LI A MEES
ARIWT JELTP2MZF T,

& P2MEERBROFHRENEEZDZITIORNIOSZPUIOTOS I MRESAD MBI DDWBARODIZ-IRNAD A MEEZRIEU.
CNICEDH TEFEENSVBEARDICTI AT AMBEOVEAI A MAEIKUEI BAROSREN#b 2B 2 1 TOS TV MRS AT~
HARIvI 1 TH3,.

& P2MOER: - BR, BRSFHIEOEMBIAELT. FEIFEFEENEATOSIIMNIRIA NEIEREL Y- (B8FR : PMCC) |
ZEE o
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> BIERNFE  TOSTIMNRIAD MZEE (PMBOKALE)

> b AR (R -£#E40)

» Motivation

> Capability

» Competence
> T/ YY) with & by each Milestones

> ExA SR

> Results(Outcomes, Artifacts) : K. X&. 7—IN—-IRE
> hx (Th>) dRb

> BEE (AMFE)

> ZEE (JNEE. BME)

> Quality control

» Time control[Milestone]
» Configuration[Baseline]
> Risk
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JOS 1IN ADNF

* Scope & WBS, Work packages
€ Configuration(Configuration Item, Scope baseline, Change Control)
Time & Activity
Y (milestone) & PERT/CRM = Gantt Chart

€ Schedule Baseline, Milestone

€ Activity cost
* Cost ¢ EVM
€ Cost Baseline

Quality € Quality Requirement / Assurance / Control

€ Organization
€ Team Building
4 Management

Human
Resource

€ Model ( Encode, Message, Medium, Noise, Decode )

Communication
€ Method ( face to face > Tel > Mail, memo)

€ Risk identification
€ Risk analysis & assessment (Qualitative, Quantitative)

* Stakeholder ¢ Identify and Analysis
Engagement

pTsustsH SPACEJET




SCOPE

<WBS>
€ Work Breakdown Structure
& tIhOE?
v B%BE( by Function )
v 1&i5( by Module/Structure )
v B¥f( by Phase/Stage )
v JOtZ( by Process )

<Work Package>
& WBSOFRFE (E:leaf) OER
& BE(E, £/ (outcome, result, artifactREEMER) (CDRND

<Configuration>

€ Configuration Item
v" Configuration Index/Identification Document(CID)

€ Scope Baseline

v" Scope Statement
v WBS
v' Criteria
¢ Change Control
v" Problem Report
v" Change Request
v" Change Control Board

MITSUBISHI
AIRCRAFT CORPORATION

<Planning>

Plan Scope Management
Collect Requirements
Define Scope

Create WBS

<Monitoring & Controlling>

v validate Scope
v" Control Scope

SPACEJET



WBS EXAMPLES: “BY PHASE” .VS. “BY MODULES”

Project A

Development
Plan

Requirement

Function

Design

Construction

Integration & Test

Airframe

Engine

Flight Control

Electrical power

Project B

Airframe

Engine

Flight Control

Electrical power

Development
Plan

Requirement

Function

Design

Construction

Integration & Test

MITSUBISHI
AIRCRAFT CORPORATION
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PROJECT SCHEDULE NETWORK DIAGRAM

Activity A

Finish to Start (FS)

Activity A

Start to Starl (S5)
E Activity B

Start to Finish (SF)

-

Activity B

Activity A
Fimish o Finish (FF)
Activity B ]

L

Activity A

Activity B 4—]

HFfr : PMBOK Guide(ver.6)
P.190

L »
A e
35 ‘
o < —> —>
F5+15 L
Begin :: TR = > > End
— >
+10
— 2 L/
-
FF
K >

HPT : PMBOK Guide(ver.6)
P.193
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RESOURCE LEVELING

MITSUBISHI
AIRCRAFT CORPORATION

Activities Before Resource Leveling

Tom: 8 hrs

ActMtYA Sue: 8 hrs

Activity B Sue: & hrs

Activity C Tom: 8 hrs

e

Day 1 Day 2 Day 3
Tom: & hrs Tom: 8 hrs
Sue: 16 hrs

Activities After Resource Leveling

Tom: 8 hrs
ACtMUA Sue: 8 hrs

Activity B Sue: 8 hrs

Activity C Tom: Bhis |—9
Day 1 Day 2 Day 3
Tom: 8 hrs Sue: 8 hrs Tom: 8 hrs
Sue: 8 hrs

HAf : PMBOK Guide(ver.6)
P.212

e
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CPM

T02 17 hOVEEDRRBIMMOESEL DRI 2R (GBI THFE,

6 5 10
—P
Path A-B-D = 25
11 5 15
1 5 5 16 | 15 ] 30
J
A D el
1 0 b 16 0 | 30
6 10 15 Path A-C-D = 30
e C (Critical Path)
6 15 )
KEY  Activity [Ty Early
Node start | Puration] Fipisp
Activity Name
Late Total Late
Start Float J Finish
NOTE: This example uses the accepted convention of the project Critical Path Link —
starting on day 1 for calculating start and finish dates. There are Non-Critical Path Link ;
other accepted conventions that may be used. L
CPM: Critical Path Method P : PMBOK Guide(\;’e;.fl)
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SCHEDULING

BERBNYAY=ATI1-)Ih*
N—2R
(given)

Detailed ScheduleD £
hR

HFf : PMBOK Guide(ver.6) P.219

PR S

‘Milestone Schedule

Project Schedule Time Frame

Activity - — Calendar
Activity Description

Identifier N P units Period 1 Period 2 Period 3 Period 4 Period 5

1.1.MB Begin New Product Z 0 &
H 1

111M1 | Complete Component 1 0 I O

1.1.2.M1 Complete Component 2 0 : @I

11.3M1 Complete Integration of Components 1 & 2 0 H | <>

1.1.3MF | Finish New Product Z 0 | O

| <4—— Data Date
‘Summary Schedule

Activity Aty Deserition ERIET Project Schedule Time Frame

Identifier o B units Period 1 Period 2 Period 3 Period 4 Period 5

11 Develop and Deliver New Product Z 120 |
] ]

i Work Package 1: Component 1 67

142 Work Package 2: Component 2 53 i

413 Work Package 3: Integrated Components 1 and 2 53 E : | |

1
= — I <4— DataDate

Activity Ko et Chlendar Project Schedule Time Frame

Identifier units Period 1 Period 2 Period 3 Period 4 Period 5

1.1.MB Begin New Product 2 0

i Develop and Deliver Product Z 120 |

s g 2 Work Package 1: Component 1 67

26
111D Design Component 1 20




CONTROL SCHEDULE

Iteration Burndown Chart
300
250 = [
Actual
= 200 =i ‘I:E:'nkaintng
s
=
= Ideal
= 150 == Remaining
.g Work
@
e 100 Forecast
= === Remaining
Work
50 .
0]
Iteration Days

HiPT : PMBOK Guide(ver.6) P.226

MITSUBISHI
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COST

<Activity Cost>

€ Activity cost = 2 ( Working rate x Man-hour )
v' Working rate
v Man-hour

<Cost Baseline & Control>
¢ EVM
v 1962 ITHAFERITY RISV IHALEHREILBT, EVMO
FIBNFENER FERINTL .
v 1993F(CKEDoDICTHAFRIECHIFZ IO 17 M
NIA=I > AHESLVTHEEIEN R EENT.,
v' 1998%(C ANSI/EIA #748-1998 Earned Value
Management Systemh'"A\fen, BRFREZETOS 1IN
DT =3Eo o)
& Cost Baseline
v Planed Value (GHEHE)

BlA-144

IR NBEHDORIELE ? J
STANDARD

Earned Value Manag: s

EILA-T48

MITSUBISHI
AIRCRAFT CORPORATION

<Planning>

v' Plan Cost Management
v' Estimate Costs
v" Determine Budget

<Monitoring & Controlling>

v" Control Costs

SPACEJET



QUALITY

< Quality Requirements>

Cost-benefit Analysis

Cost of Quality(COQ)

Control Chart

Benchmarking

Design of Experiments(DOE)

Statistical Sampling

Quality Management Methodologies(Six Sigma, CMMI ---etc)

L 2R 2K 2R 2% 2% 2R 4

<Quality Assurance> S vs 5
¢ Quality Audits REESEDBE ?

€ Process Analysis( ex. root cause analysis)

<Quality Control>

FHERK(Cause & Effect Diagram)

Control Charts, Flowcharting, Histogram, Pareto Chart

Scatter Diagram

Statistical Sampling

Inspection

Approved Change requests Review (EERINIeEHBDICETEINN ?)

L 2R 2R 2R 2R 2R 2

MITSUBISHI
AIRCRAFT CORPORATION

<Planning>

v" Plan Quality Management

<Executing >
v' Perform Quality
Assurance

<Monitoring & Controlling
>

v Control Quality

SPACEJET



QUALITY REQUIREMENTS

Cost of Quality(COQ)

Cost of Conformance Cost of Nonconformance
Prevention Costs Internal Failure Costs
(Build a quality product) (Failures found by the project)
« Training + Rework
+ Document processes * Scrap
* Equipment
- Ti?'n epto do it right Ext‘ernal Failure Costs
(Failures found by the customer)
Appraisal Costs « Liabilities
(Assess the quality) « Warranty work
* Testing * Lost business

* Destructive testing loss
* Inspections

Control Chart

Money spent during the project
to avoid failures

Money spent during and after
the project because of failures

MITSUBISHI
AIRCRAFT CORPORATION

HiFfr : PMBOK Guide(ver.6) P.263

Defects Found

Consecutive Measurements with Fixed Limits

A —.— o

| L | | | L | | | | L | L | L | | | | | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Inspection Number

— e |pper Specification Limit
------ Upper Contral Limit
— Goal

——— Actual

w==mm===e Lower Control Limit

— L ower Specification Limit

HFr : PMBOK Guide(ver.4) P.197
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STAKEHOLDER

< Identify and Analysis> <Initiating>

€ Identify and potential impact of each stakeholder classified by; Identify Stakeholders
v" Power/Interest grid
v" Power/Influence grid

v Influence/Impact grid <Planning>
v Salience model (15 : BH0RBZETH. BEM : BESCHUTINEN. EHE : SHOZEM)

€ Assess how key stakeholders are likely react or respond in various situations; Plan Stakeholder
v’ Stakeholder Management

v' Stakeholder Interest(s) in the Project
v' Assessment of Impact
v' Potential Strategies for Gaining Support or Reducing Obstacles <Executing>

Manage Stakeholder

<Engagement> Engagement

¢ [JOZ1/MNIEBHCBINDHSTL ]
€ Interpersonal Skills; situations;
v" Building trust
v" Resolving conflict
v Active listening
v" Overcoming resistance to change
€ Presentation skills, negotiating, Writing skills, Public speaking

<Monitoring &
Controlling>

Control Stakeholder
Engagement

MTsuBISHI SPACEJET



STAKEHOLDER ASSESSMENT GRID

High
-B
Keep Manage
Satisfied Closely
- H
- A
Power
-G
Monitor Keep
(Minimum Effort) Informed
- E
D
Low
Low Interest High

H77 : PMBOK Guide(ver.4) P.249

Figure 10-4. Example Power/Interest Grid with Stakeholders m———
S mrsymisy SPACEJET



RISK

< Identification>

€ Risk Breakdown Structure(RBS)

€ Impact Scales

€ Risk register(list of identified risk, potential response)

<Qualitative Analysis>

€ Risk probability and impact assessment (Impact Matrix)
€ Risk Categorization

€ Risk Urgency Assessment

€ Expert Judgement

<Quantitative Analysis>
€ Data Gathering(Interviewing, Probability Distribution)
€ Modeling techniques

<Response>

€ For Negative Risks or Threats(Avoid, Transfer, Mitigate, Accept)
€ For Positive Risks or Opportunities(Exploit, Share, Enhance, Accept)
¢ Expert Judgement

<Evaluating>
€ Reassessment, Audit

MITSUBISHI
AIRCRAFT CORPORATION

<Planning>

Plan Risk management
Identify Risks

Perform Qualitative Risk
Analysis

Perform Quantitative Risk
Analysis

Plan Risk Responses

<Monitoring &
Controlling>

Control Risks

SPACEJET



RBS

Project
" ’ : Project
Technical External Organizational Management

: Subcontractors Project : -

REfraramsnts and Suppliers Dependencies Estamating
Technology Regulatory Resources Planning

Complexity and ; .
It r e Market Funding Controlling
Performances L . ] .

and Reliability Customer Prioritization Communication
Quality Weather

The Risk Breakdown Structure (RES) lists the categories and sub-categories within which risks may arise
for a typical project. Different RBSs will be appropriate for different types of projects and different types of
organizations. One benefit of this approach is to remind participants in a risk identification exercise of the

many sources from which project risk may arise.

MITSUBISHI
AIRCRAFT CORPORATION

Figure 11-4. Example of a Risk Breakdown Structure (RBS)

HPR : PMBOK Guide(ver.4) m

P.280
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RHERET O R -ATAS =S4T

> ATA(Air Transport Association : KEfMZEH#HEIRE) NEH-FSHKR
> RE#ICEWT. Yo7 EOXETHER(FERE)

GENERAL
ATA00: GENERAL

ATAO01:

MAINTENANCE POLICY

ATAO02: OPERATIONS
ATA04: AIRWORTHINESS LIMITATIONS
ATAO05: TIME LIMITS/MAINTENANCE CHECKS

~

I

STRUCTURE

ATA50:
ATA51:
ATA52:
ATA53:
ATA54:
ATAS5S5:
ATAS56:
ATAST:

CARGO AND ACCESSORY COMPARTMENTS
STANDARD PRACTICES AND STRUCTURES
DOORS

FUSELAGE

NACELLES/PYLONS

STABILIZERS

WINDOWS

WINGS

MITAC PROPRIETARY o ISR

SPACEJET

ERREORR

SYSTEMS

ATA21

: AIR CONDITIONING
ATA22:
ATA23:
ATA24:
ATA25:
ATA26:
ATA27:
ATA28:
ATA29:
ATA30:
ATA31:
ATA32:
ATA33:
ATA34:
ATA35:
ATA36:
ATA38:
ATA44:
ATAA45:
ATA46:
ATA4T7:
ATA49:
ATAS2:

AUTO FLIGHT
COMMUNICATIONS
ELECTRICAL POWER
EQUIPMENT / FURNISHINGS
FIRE PROTECTION

FLIGHT CONTROLS

FUEL

HYDRAULIC POWER

ICE AND RAIN PROTECTION
INDICATING / RECORDING SYSTEM
LANDING GEAR

LIGHTS

NAVIGATION

OXYGEN

PNEUMATIC

WATER / WASTE

CABIN SYSTEMS

ONBOARD MAINTENANCE SYSTEM
INFORMATION SYSTEMS
INERT GAS SYSTEM
AIRBORNE AUXILIARY POWER
DOORS

ATA71+: POWER PLANT

ATA92:

ELECTRICAL SYSTEM INSTALLATION

NAMS2226 NC




)E}J'L 1‘& /ZTA@*EEE Conventional Aircraft

W HERT
O sE | HEH

B Bleed Air Port

W IE SR IE

\ 4

APU

XM R R
@ = HEs TL—% R

T—

o

Iy

JoA R T

v

4
L 4

\ 4

it
S
hy
pme
[

\I
\’
\I
4
4
i
X
i
._H
'ZN
a0

\ 4

2 - 5 ERHR

Bk it
> BHOTANX—ETO OV THALBNRGHE . B, #-ZRE)

[SEBL. &Y RT LA~HE- A —| IV VBB R

MITAC PROPRIETARY Ao SPACEJET NAMS2226 NC

APU

APU : Auxiliary Power Unit

v
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‘ ML RIVER

\ 4

ﬁﬁ!l/\)l«ﬁﬂ
QM A REE R OBIRIREER D@ L ERER / RAITERER
-EHEE/ WE -BRE/BE HE/ABER > B A RE S ER
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QL (EmHsaeE K OEHEMRIREEXR Q% (E MBI ER
-HHh/ RkO—4 -RE/BE -THE/BER | «—> - FEEesER
B BT F -REY /B BT F RIEEER
Validation Process Verification Process
¢ (EROIEMGE-BEEZHER) HFSAL¥I(ZLD (BENERERBTHLeHEE)
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> BAOKEE: N = #OChE)
> BFHIEE T O FE A HIEH = FBW

DHEBRE
- =
BGOSR
‘ B A

|
ATRHE

MITAC PROPRIETARY

FBW : Fly By Wire
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FZEtes 2T LOME _ sy sk
7/

Rudder FipMt R
Aileron Elevator — y
EEHEE

Slats

Trimming tailplane
(Primary mode) <HRiE>

Ground spoilers LAF: Load Alleviation Function

THS : Trimmarable Horizontal Stabilizer
ELAC : Elevator and Aileron Computer

Roll spoilers

Speed brakes SEC : Spoiler and Elevator Computer
LAF “n: . . I
Hi 88 . “Aircraft Flight Control Actuation System Design
E.T. Raymond with C.C Chenoweth
Hydraulic
actuators
Machanicai trim i
i ) 3 . RIGHT
1] '.' "
~ I'..l‘ . = Autopilot — - Ailerons
i . ELAC . 12) —

e s e i -
e —

| SEC

% rﬁ o Spoilers 2,3,4 &5
Sidestick 7| SEC 2
c&mm 1 Gavirs (1)

EvF-ab0—)L- RT L A—)L- a2 bA—JL - RT L

MITAC PROPRIETARY Ao SPACEJET NAMS2226 NC



ﬂﬁ?*ﬁ%’/?ﬁ?ﬂ&@*ﬂ%g _FEA=HR
> Kok, BIE. L. BERFOHMEENCEAEIN. BEEIIN—FDOT7HED2T—IE

Control
o | HHEl BN
M t
g DSPs ECP I i = Ove
RLS Panel
=] B ﬂl' et | o
Electr?nlc | :k Voice/Data/QA
Engine — 11 1 | [ Recerders
Control [ [~ IMA (Left
(Left) intercabinetnetwork | IMA (Right) =E Sensors/
Actuators

Radio | "]Radioaa‘Survaillme | Radios/Surveillance . Radio
Antennas

Antennas ' | H
- WXR AntRT Pri. Flight
LAN/Data Loading petwork Controls

SATCOM
- SIU/NSU)
e Maintenance AFDC
Server == Access Terminal
. , _ e ADMs
Passenger
abin Domaip On-Board Info Sys Network SAARU
; ARINC 629 Flight Controls Data Buses
Gatelink ADIRU
Network
ACES
ARINC 629 System Data Buses
—ARINC 629— I T - "
—ARINC 628— 1| Proximity Landing G ! Fuel Qty Cabin T Airborne
— N E T t— Bus Power Backup Pwr anding Gear ue abin Temp i
—ARINC 428— Control Unit Freq gom | |SensorSys.| | Sys Controllers I | ind. System Control Vibration
Other 1 Manitor
I IMA 2000 System | I & .
¥\ Possible IMA Candidate
= thru Application Provider

H 8 . “Avionics Development and Implementation

IMA : Integrated Modular Avionics :
Cary R. Spitzer, CRC Press

MITAC PROPRIETARY Aomms SPACEJET NAMS52226 NC



T RTLOBE _=R-55%%

> =R ITESL-TT7MLZERZERELE, Outflow Valve TH £ % Hl 1,

Conditioning Air to Cockpit

Conditioning Air to Cabin

Cargo Compartment

Avionics Bay

OFV

ACM
Ram Air Bleed Air  Exhaust Air

ACM : Air Cycle Machine

S OFV : Outflow Valve
Avionics Bay

Air C}’CIE&'IaChme Fresh Cooling Ambient
4 A} :
Air Temperature Compressor Turbine Al Air (
High . Flow Hesit
Ambient Air ®Temperature Modulating Exchanger
. ‘ ‘——weat Control Valve alv
(Ram Air) = b _
Flow Modulating Valve Exhaust Air
&
_ . Ist Heat% E _ — . Bleed Awr Pressure
Low Exchanger . Exhaust Air Regulator

MITAC PROPRIETARY

\ r
ECS (Environmental Control System)

HLusumew SPACEJET

B AS (Bleed Air System)

M Ak, BF. T8 “MEBOERAL AT LR (E18R)”
B A FESRITE. Vo.80, No.820, 2014

NAMS2226 NC



VAT L/ ElRmT I O EEE K

[ RTL/E(EROEEEEXRICET HRTEDHI]
> FAR 25.1301 (a)

vV BEESRIIAMEDHEEE (ntended Function)ZFI{E9 5 EE R UV THITNIE

ALY AW
> FAR 25.1309 (a)
v R, RRERUVERIE. %*ﬁéhé?"\fd)ﬁﬁﬁ%#'ﬁ BT FFEDHEE

(Intended Function) #1894 5K 5(Z5RETL. A2 EELAITNIELE ALY,

[ BT HHEEEERD GBI EMT IVFaT—43)]
v #EMHRa—2 vs HA, AHavok vs RkA—Y . F)

v BT (FENEE. BIRBICERIE. F) ol _"‘\

v IR (8 EXTUVR . E) -

v R E (FIFRFTE . B E)

v EHURIEE A BREEH) Nl e
v BEES 7ol \
v A
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> BEERDBEIBAICEY . EBRADIC Y REEIAESNIBERGIELD

v BE-REHIESN-IRARNEE

v EEE-REREShGVOIRARER

A= SRl ok o | A = b

v ER-EH )

v Ry AR EDEE

v t - DEBEZNGEN

HRIRH AR | ERMEESKICES S

Ak -
ogmiminn ERER
BRI T 851 A\ RISIS LA - REEAEARLL
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I-L775VA AN BEE T
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B747TZE R IR B
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BAER | BI2T-100 10 N 40y [mmsmimsE
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REMZE#IION TS5 MEER - mettens

(ZEHICET HREDH]

> FAR 25.671 (c)

v LITOBBENREELTE. “exceptional piloting skill or strength”ZzLIZ
“continued safe flight and landing” D RIBETH A &,

<> ETOHE—KE
< “extremely improbable” (BAEFEEN1x 10°/hrLLF) THADESEBATELLY
£ TDH Bﬁ KEED %ﬂ =Ny N BHELEDSBAKRMZEAELTY, FEAERELEL

<> BHMEREOOYIVYT
v “probable” (FEEFEZFEH1x 107°/hrlh k) B FEIL “only minor effect’LMNEZ BT &,

> FAR 25.671 (d)
vV ETOIVIV(APUERST) AIEIPEL TEH “controllable” T#HhbZ &,

> FAR 25.1309 (b)
v ZEHED “continued safe flight and landing”Z 35T A XSG EIRBEED FHF & 1L
“extremely improbable” (FEAEFEZEM1x 10°/hrLLkF) THHZ &,
vV MZEBEDOMERES, FAEREFEHICHLEEEN TN T HEENFETIELLS%4
B REIRAE D FE A (L “improbable” (FEAEREREN1x 10°/hrLF) THAHIE,
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A

—BAXN - IN—A

> ANV DWRITHEN, REPREBLEBAAEEEE - AT LZEESELIER.

Burst Pressure = Measurement "x” in Pix) is

130% max unloaded  Distance from an Obyect 1o Assumes No
opetational pressure TRA Grown Tirs Envelope Sidewall or
30 Tread Flap
- -
'X Wedge

Cylindrical Wedge . v
84 RE © wme ||
Wheol Flango - -

0 = Tee & Run Assocason (TRA) Rm Dameter

O ® TRA Geown Tyre Dameter g

W, * TRA Masimum Grosn Shoutier Wer |

¥ = Mo tyre apeed ravng Wae A:A
‘Large detrin’ A prece of fyre with dimersions W « ‘

Wom asered 10 be emased

Hi# : EASA CS-25, AMC 25.734
Protection against wheel and tyre failures

EHH (T—J)LT752 R4590{8, 2000F7A)

H 8 : Final report on the accident happened to the Concorde
registered F-BTSC operated by Air France on 25 July
2000 at Gonesse (France), 75 R BHEEHAER
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> MRATHICENBERICEHZEL THEAEBE AT LZEEBIERY.,. TP UICEARL
AFENTIVDUERELSEDIER,

E#f (USTT7 x4 X 15491, 20094 1H)
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RERET DI - A320 tiE- 12t R4

auh
Nd

c

Rudder

Aileron Elevator

Slats

Trimming tailplane
(Primary mode)
Ground spoilers

Roll spoilers

T~ Speed brakes

-~ LAF
> EvFiEfE : 2 Elevators & Trimming tailplane
> O—JLiEfE : 2 Ailerons & 8 Roll spoilers
> d—igft : Rudder
<REEE> H B8 - “Aircraft Flight Control Actuation System Design®
LAF: Load Alleviation Function E.T. Raymond with C.C Chenoweth
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TR EXET DB - Az20 mE- @R
> 3DMOIILLT-HIE R (Blue, Green, Yellow) [Z&Y ., IEMACEEEFE)
> 1RENEBERLTH, EMIFHIXIFEAETE CHE1RMBEDTEZE(L 1074/hr L)L)
> WIFhM1 REFEHE-TULINIK, “continued safe flight and landing”WAIBE (SRIATWEDFEZER <107/hr)
> ETHOIVIUMNEIELTE. BlueZfi[XRam Air TurbineZ X YU{EEN AT RE

ELAC 1 E SEC1 Eﬂ FAC 1 a
2 Elevator Aileron Computers 3 Spoiler Elevator Computers 2 Flight Augmentation Computer
LkE —— GND-SPL —— GND-SPL
' ROLL — ' - ROLL ey
— SPD-BRK

ELAC 1 2
SEC 2 1 1 3 3
THS Actuator
Y
Hydraulic

B Blue system

G Green system

Y Yellow sysiem
WE> ELAC 1 2 2 1
GND-SPL : Ground Spoilers SEC 1 2 | 12 2 1 SEC Ya:cgilg?ef
LAF : Load Alleviation Function M
SPD-BRK : Speed Brakes H 8 : “Aircraft Flight Control Actuation System Design*
THS : Trimmable Horizontal Stabilizer E.T. Raymond with C.C Chenoweth
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> CATIAJ:’C*v'-“»r*‘)?_)E_- EVOTVTEERL. EMOEIERIZF S FvIEEM,
""" ~s — EMEVITITDER
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3]
o) BEETIWGY) ¢
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e o o EE o O e e e e o oEm

FEFIvo
LiR—bk
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X CATIA : 3RJTCAD
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el |

******

.....

MITAC PROPRIETARY Ao SPACEJET NAMS2226 NC



a] FY &R DS AR AT
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FED

> MZeis o iEEREt
vV ZIRIZhESERBRMIMGERIN, Z<DEMARIZEIEREEZEIVE,
(. B EF.BE-BRE. BRAK. BHK. A\BI®.VIboz7. %)

> B2 DNIER
vV THESREE(EESTH=HIZE.0FELEIZCERERPIZEESINS., LI\H
HAHWKRT (#BROBIE,. Ea—<v-I5—, BAREBEZFONMWER) (2HL
TH. EREMERESIELVREEAERINS,

> BENEOMEHEEDORREICMITT
V EHELRNIILDORREEENEONSZEND, EAETIIEERETICLEREE
RETHMTENERMNICA R MEBEZDOREBO-HIZIX., EEMHA—D%E
EO.VATLRFOELEITHANE, (FEEFDEELNE)
V BIAEA—DELTIE. L TOREAZEF -BALTIKRESLY,
® EHDUATLICIELHREREREEN (System Integration)
® BE-IBEEDRFRETICHITHEBEREREES (Volume Integration)
vV BEOLWERBM(EM. BBE. RE.F)DEBEZEHMNL,. BEALGELTIE
DIMMEZELE. EMmirF hEiE1kE,
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Eﬁﬁmg ANAA nspiration of JAPAN
ANA E{EEEFT (FHiER)

ANA
B iF 52—
245w TEBF
o. TPSHEHEE BFEAREMRAAL— 3 E
R X% BBk B &
BiF= He 25 L ERE ER=
| | MMZR
R WERE HaRK
SEEH wEn wEH ' | | | ' |
e ek s FEh 0 iR
HE# Hfi &R HED EEREL

Fyo2M&5 S1>BWEE LWGEWT FYREWD
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Eﬁﬁﬂg ANAL inspiration of JAPAN
ANA E{RZrIoN -7

I |
HBARE (R = immE(E
l !

L IAEI N REVREN o ERRLEE
- {ERIEE (R ﬁib#%@ﬁﬁﬂ - EERAmEHAEE
RESEE ComponentD%{&
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I 7 J '{ 7 h“'ﬁ\ﬂb ‘I\’_I% *%E ANAAL nspiration of JAPAN

- A BAEESELERIAS (I%E)
> 767/787 MRAELLE |

[ER#]

B787-8

B767-300 22.3 B767-300ER 29.9
0 5 10 15 20 25 30 0 5 10 15 20 25 30 35
P HHER[g/ BERFO] REHEE [¢/ BEE+FO]
EPER : $917%7= EIBRER © $921%7%=

"—-s..m . -‘:.’ __.‘:='.'-: i = - =
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I 7 J '{ 7 h\“%b ‘l\’_ﬁ *%E ANAAL nspiration of JAPAN

rerE: BFEEECEMIAS (REEERMOFE)

787-80D

MR ZEERDD « FEZENDD

=+

PRI 51

SAEE (220,000 Ibs)

EfEE (270,000 Ibs) &8

AT OMEIES(350,000 Ibs)

S AEEEE(380,000 Ibs)

R AREREES(460,000 Ibs)

AN Z BN DD

FEEZZEDD

ERNEEE (270,000 Ibs)
BRATCOMBIEE(350,000 Ibs)

Payload BEE

IR ANS[EE=(380,000 Ibs)

Ex ABiE[ESE 2(460,000 Ibs)
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177 '{ 7 h\ﬁb ‘l\’_lé *%E ANAAL nspiration of JAPAN

- IRIGE : BFBE

h I m))mnmnml)))))ll)))l)l)))m)))l””Hlﬂlmun

<Hig : ST AR—T>
»alER  EAEIEES. BEE (k&) (LU GTHE




175 'f >h\“&b ‘I\’_I%ﬁ*% ANAAL nspiration of JAPAN

- IRIGE . BE
BERORE (ZHAECRLD)

T E %R
RZMES (o) ‘*’%;?”“ﬁ
25 LL'F 950
26 ~ 100 1,380 & 3,400 x (BEE1E—83) EPNdB
101 ~ 200 1,650
201 LA E 1,800
787-8T#932735H
I3 7| fE4
HHER TR DR EE iy
(EPNdB)
N 94 LI F 2,000 M x ( BE&{E -83) EPNdB
1 boHIZD 2,6OO|I-| & 95 LIk 96 LIF 3,400 [ x ( B3 &1 -83) EPNdB
97 71,400 [
98 kLt 6,100 [ x ( EXE1{E -83) EPNdB

787-8Ti948 5 H
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ﬁéﬁjﬂ 0‘ 5 A ANAAL nspiration of JAPAN

- BE{pDi5(Maintenance Opportunity)

IR IR
Pre Flight CK R
— TR '
ERmiR \
Enroute CK "
- EOMEE N
Mo s
-FoHstEEN —| ABE{E(S1YER) Ei’mg“@
TWBEEE (CE DK
- BEEEER
— EREfHE | CER(EER)
RS TR —| HMVZ{&E(EEm)

AR, e IEEEERIER
KSR, BiE

- e

AMJ Inspiration of JAPAN
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ﬁéﬁjﬂﬁab ANAL inspiration of JAPAN
EVIREHEIOIVSLDE (REiFEBR)

> BEX-H—F1T MPD (Maintenance Planning Document)

SYSTEMS AND POWERFLANT MAINTENANCE FROGRAM

s i g |3 INTERVAL i APPLICABILITY
gy | SEFERENCE (4 | 6 . booreid TASK DESCRIPTION
THRESHOLE | REPLAT acerss anL [
I 1 AIRPLANE MAINTENANCE MANUSL PROCEEUSE
(CHAPTER, SECTION, SUBJECT} WMICH
SUFPONITS THE WPD REGUIREMENT.
e Sequesce cumber
Ll Y R
Fir S Y M R
?\E MR No. Maintenance Item Task Interval | C | APPL Remarks
o
|ATAZ21 Air Conditioning
Ch
EXAMOLE ILLUSTEATIMG FOBMAT 21-010-00 Upper Recirculation Air Filters. |Replace 7500 FH 7
21-045-00) v [oer| coom o feooo ve 2es ML L 100 |INSPECT
WOTE EHELK W)
CONBITY|
ATRPLAN 21-020-00 Lower Recirculation Air Filters. Replace 7. H 1?
21-030-00 Galley Ventilation Filters. Replace ] ) D¥ 9
21-035-00 Lavatory / Galle ‘on Far sty an 3000 FH
Screens.
21-040-00 Chiller Boost Fan. Jperationally Check 24000 FH 9 |If Installed
21-048-00 E/E Cooling System Override Switch, |Operationally Check 18000 FH 8
21-050-00 Equipment Cooling Air Filter. Clean (Off-Aircraft) 4000 FH 6

> I75AhEEI 2B FEH

ANA/ / inspiration of JAPAN
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ﬁéﬁjoﬂdab ANAL inspiration of JAPAN
- MSG: Maintenance Steering Group

> MSGOZE B

. 1961 | FAA/Industry Reliability Program | i
1968 MSG-1 747 5
1970 MSG-2 L-1011, DC-10, 737-20000— & |
1972 | EMSG(Bwopean) | 2K, A300
1980 MSG-3 737-400, 747-400, 757/767, A310
1983 MSG-3 Revl 777, A340, MD11
1993 MSG-3 Rev2 737-600/700/800
- 2005 MSG-3 2005.1 787-8 i
2007 MSG-3 2007.1 787-8
2009 MSG-3 2009 - |
L MSG-32001 | SpaceletM90 :

ANA/ / inspiration of JAPAN
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ﬁéﬁjoﬂdab ANAL inspiration of JAPAN
- BHIREMIDISLDEE (ISC)

InZEWA—h—/ZERH/SE | Rz B AR E ] =
Working Group |_|ISC(Industrial Steering MRB REPORT

(&SKillBIEHF) Committee)

MSG-3 15" Wlck3 A—f—. RS, UET MRB (Maintenance Review Board)

HEEBDRE 1#BRWGT D E B RS
CMR/ALI/AWL
BEtF—9 MPD > EFREEZE | Pl
B PR AR AR g i | v
Ve T (Maintenance | Bf#DEZER
Planning Document) =
MERER P EHREEE
(MR)
T—IUIREE - i !
o MSG-3 : MFEE""""'(DI:I 9 '
SRIEDODY
(Maintenance Steerlng Group) TASK CARD "

ARZEHER —H— : finZE&it

AM"’ ; Inspiration of JAPAN
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*éﬁjoﬂﬁab ANAAL inspiration of JAPAN
- $ZEAIDIS A

TILZROEKILERE P
RELIEICEDREITAMIEM

767-300

BEERIRL
(/Year)

130%

A ETRE . Tt
BN D18 AR T HAH D

1 23 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29
Years

ANAJ Inspiration of JAPAN
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?.Ei ,ﬁ 7°D 0‘ 5 A ANA ' Inspiration of JAPAN
- EEFE(EI OIS A

B &=70750 ®) Limited Teardown Inspection
v

FLEET
DAMAGE @ Supplemental Structural Inspections

RATE
1 (@) Corrosion Prevention and Control Program hspection

Baseline Maintenance Program ~

@ Fleet actions for Widespread Fatigue Damage ‘
@ Repair Assessment Program Inspection

® Mandatory SB Modification / Inspection
ENVIRONMENTAL DETERORATION
AND ACCIDENTAL DAMAGE
7 S S
/ ..'.'g:o:q:‘;-r:o:o:o:o.c'
' : 1 YEAR
START OF BE+EIE DSO
EATIGUE DAMAGE ~ SOTBIR [

1 EERHT0ISLOBER
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E*E'I‘E%E ANA ’ Inspiration of JAPAN

- EENE : BiRME / 2

DS SIRIgE
r e ;
EE{E 001
ER | JET | 0.027 (1944) 99.50%*
XA >
= JET | 0.007 (164) 99.70%* P —
Prop | 0.024 (1444) 99.60% :}'1‘11’1&.;'55‘1;
B S o
EF #£99.7% : ™ fe12- MIGHED
SCEIREE TEEREFE
” TEEEMIRE
BARBEROHE gt s b R SE A
ELTO#IE ’ JEERE D
-MEL & FA B ]
BMmEN ARL—avh
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E*EII‘E%E ANAAL nspiration of JAPAN

- ERFIE : AXNL—>3> (MEL/CDL)

» MEL (Minimum Equipment List)
- MENHOTEREMZIERDRVWCEZRTIREL T, FREMIC
(BlE)RITZBHS (RITHIRZFRIIEZSHD)

« OEMBANRL—=A=tIR D UVIREZIERL. 5HETEDEEBETD
EK:B&ZFMaster MEL(MMEL) &UTHRLT

- MELEADER¥IEIHRERICHD

» CDL (Configuration Deviation List)

—RIBEEM TRV VLRI IITVY I EN RIEUIAR
RETOMITZRHD (RITHIFRZRIEZSHD)

RITRIE(AFM)D—EPZIBM TS

ANA/ / inspiration of JAPAN
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E*E'I‘E%E ANA ’ Inspiration of JAPAN

* Engine Condition Monitoring (ECM)
> Flight Data Monitoring Program (FDM)D#! FE

WHE(TIHU TQARYDE B IRIFIR.
I MARL -3 [FEkFZINE

ANAT -5 R—2

H—)\—

| BEIR/A =
IVIVA—h—
F—5Y—NN—

<> K
E« | S
.:':. : WEBTA—h—DH—N\—[CPIEALA

ERREREAF

QAR: Quick Access Recorder/ ACARS: Aircraft Communication Addressing and Reporting System/ ACMS: Airplane Condition Monitor System
ANA/ / inspiration of JAPAN

ANA PROPRIETARY



E*E'I‘E%E ANA’ Inspiration of JAPAN
Aircraft Condition Monitoring System (ACMS/ACMF)

DFDAU*

Aircraft —3 .  Mandatory Data » DFDR* | (GRITREERE)
Systems —

> *
¥ E‘E’g ACMS* Software WQAR
. IRU Downlink Report
- FMC Aircraft — Logic = EEE&EMNTHM
° etc Parameters > FI NHOODODOD/&N JABTODA

2T BPT. B0k RTT RUFT . 120150,2

Datalink
*DFDAU : Digital Flight Data Acquisition Unit
*DFDR : Digital Flight Data Recorder |CDU
*WQAR : Wireless Quick Access Recorder .
Cockpit
& Printer

ANA/ / inspiration of JAPAN
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OEMjJng_.U-_EZ ANAAL inspiration of JAPAN
- F2iliSz 18 L MiZETEHEFS (COS)iEED

Y [RIXIFTHR (H4%) Y
I

-

<AEESTFIENSORESR>
« World Wided|BE#RUNEE
« MonitoringFEDRIFE

y HAEEE : A-h—-RBunSbt
JU— MERMHHERDIZHDIT R
FZR (EfEfmsavy)

|
|
= I
y SHEEEEOYE |
< EAREORE> » A—p—EEstEREE |
- WTT, CPiE&} I

I
I
I
. Fleet Team : : > BTSSRI/ N (AR5
I
I
I
I

ﬂ

» STARSEH) Y _ w5
(Service MaturityDiEs?) 2 FA—N—EAKRALE |
‘ SB h |
> >
(EVS O AvEIE i | X RN R DR
(AR, EZI@& eE)

D toT7S > EnRHE |
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OEM 7J ng - .U- - EZ ANAAL inspiration of JAPAN

o MHZE1%EMEIF (continued Operational Safety)
> MZEHOTEZHIFU TUKEHOIRETOTER

EE A= 2]
iy I H
2ET
TCD L
L = SfZoi
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0 EM 73197 _ -U' - EZ ANAAL nspiration of JAPAN

- Biiliszi8 — EISYR—b

787 ANA A—J)L7k
tLE=——

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
BBk~ EAEH _RERE

BEARET/SEEREA SEARBRERSICEDC
Wt——-A DR FRARAEA DX S HE{E
(A-STAREE)*)

Boeing/ANA
Working Together &l

* A-STAR : Accelerated Solution for Top Airline Reliability

ANAU Inspiration of JAPAN
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Aging Restoration
Fleet Leader Program
Performance & Reliability enhancement

/ Maturity establishment — A
/eliability restoration
Start-up support

&5L55E
77777777 Entry into Service -

Airline Ready
/ Support Products & Services Ready
/ Airplane ready hezsik
/ Type Certification mfTig
[ Flight Test
/ Roll-out =
/ Launch HEFRA T
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ARP4754 OVERVIEW (1/2)
ARP4754&(3,

199042717 BAF 7 DL ADO-178 DBETEXDFER . ERFIHEL T, VX
TLURIVDIFERDSDHETHHAENHASMZILEY, MEH AT LORTEMHEE
BEEIX. VAT LULRNIILTZLDHEFZLTEY. COHE IO REBEHINLE
NELT-, COEENBHFAADSAE(Society of Automotive Engineers)| ZfKEEL .
MEFERIITOHARSA2ELTHRITLI=ARP(Aerospace Recommended
Practices) T&d,

BEHEIEILLIIEGIECATLOPTH, BFICEELGYIMNIZITERERED
DATLDEIE (AR TOCRATOREERE) DA ALRFELTIERK,

Initial Release(1996-11) ; “Certification Considerations for Highly-
Integrated or Complex Aircraft Systems”

H{8l; SAE ARP4754 REV.NC

"‘ {gcll;{#gggﬂrm MITSUBISHI AIRCRAFT CORP. PROPRIETARY S P A C E J E T




ARP4754 OVERVIEW (2/2)

ARP4754[F2010FE(ZELE=MNEALMILETEZTULNS,

Initial Release(1996-11) ; “Certification Considerations for Highly-
Integrated or Complex Aircraft Systems”

Rev.A(2010-12) ;

“Guidelines for Development of Civil Aircraft and Systems”

EERXWLGEEBZAIIZ>TWVELD, SEME-ESEL AT LZRARET HIZIE.
ﬁé%b&bd)%ﬁ-ﬂaﬁ%b\6@%1@“655*&515 Y. 214 ILNSEX%EBR
“::sz:o

REMZE#IZELDENDZLDT XL, ARP4ATEAEERATHEEHLENVETE
ARPIZI-TEEHILTHEY ., VAT LHBDHASAELTERE LTINS,

H 81 SAE ARP4754 REV.A
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REM-FARRILETOER (1/2)

- =
Guideline Document
REHFETOER
(SAE ARP 4761) =]
Intended :
Alreraft Function, Failure, System
Function o Safgty Design :
Information g Functional
= System
VAT LMRRETO LR 1
Aircraft (SAE ARP 4754)
System r Y A
Development Fum.j.tions X Implementation
Process FiSepa— - T
e || AFozTRER | ]
Proc];ss Bﬁﬁﬁﬁjﬂtl
(RTCA/DO-254)
Software .
Lifecycle Ans2d .
Process Bﬂﬁﬁﬁ[jﬂt:&
(RTCA/DO-178B)

‘ MITSUBISHI
A AIRCRAFT CORPORATION

MITSUBISHI AIRCRAFT CORP. PROPRIETARY

- [R2MFNETAER])
- BB E#SoftwareDRLME~DEES
T
- R (Severity) [SH:LT, Complex
Hardware / Software(~¥ ¥ 2B RS EER
LA MO EEND,
C[ATLRAERIETOER]
> BELAL S YATLLAL > BEELAL
SoftwarebA'lbaL, HRE 1EREERZI14Y
o E8E
» 2TOERICEALT,
v Completeness (3511 A'$L\2 &)
v Correctness (ZETHAHAZL)

AROBEND,

i [‘J?W:TH%&EE:’D-&X]

P DSoftwarefAR REERE B -TLE
TFT-&U)?J -'f l" 74' e

mmaﬂztanruaf
ERMAZE ERIMTOREESERTEE

L D . BRLIEEE—-OH{HY.

H i SAE ARP4754 REV.A

SPACEJET




ZEM-BHAFRFRIATOER (2/2)

Rt BRRIEICHET S
Guidline Document Software/\J D KEH L.
Safotv A P SoftwareBAZEEDHDLYS.
Ga fety Assessment Process FRER QST RGO R
uidelines & Methods KYECBREMSL
(ARP 4761) °
Intended - -
Aircraf :ﬂgcsfﬁ:iyh"m’l ‘ System ® 19964
Function Information Design [ A Arian5$T LB
System Development °
,St\ircraft Processes ( ARP 4754 ) YIMITARRICKHMZE#D
ystem -
Development Funct.ions & Implementation ) *i%&@iﬁﬂ:?ﬁ'-”&
Process | Requirements " " | YIMTICH L CEYVGREIERE
Hardware Hardware BETIEHNEE,
Lifecycle —| Development Life- |
Process Cycle( DO-254 )
BESh-BEHERICHEL. EYE
Software Software ToEAEEZECTEAED
Lifecycle — — -
Proc:ss Development Life- ¢ @ VI Iz HBAR BEEEShTLNVD
Cycle (DO-178B) REFTIAER,

i3 : Nuseibeh, Bashar : Arian 5, Who Dunnit ?, IEEE Software, May-June 1997, Volume: 14, Issue: 3.
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SEC.4 AIRCRAFT AND SYSTEM DEVELOPMENT PROCESS

—.—_.—--—_---__-
-

VALIDATED

END
PRODUCI

TOP REVEL
REQUIREMENTS

PRODUCT UNDER
INTEGRATION

\
\
1
1
I
I

!

Requiréments Design and

Vahdat't‘l\p Product /
\ sa &y ’
Check®y Verification /
Requiremer&§ K
are correct, #*
Complete ) . i
level Agagst requirements i
requirements 3 DESIGNED -
i SOLUTION -

h PRODUCT

H 8 SAE ARP4754 REV.A
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SEC.4 AIRCRAFT AND SYSTEM DEVELOPMENT PROCESS

1 1 ' 1 ' [ .
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' ! : &8 . | i
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1 1 1 | % | H
1 ' ' i I H
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Hi81; SAE ARP4754 REV.A FIGURE 5 - INTERACTION BETWEEN SAFETY AND DEVELOPMENT PROCESSES
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[ - EEEER ]‘ Ty lyFIijqatlpn Ty *[/;T:H’ 1_

Valéation \ O\ [ §& e
WELAL rification s
[ um.ﬁm!* s.l..l' :z;;
HR: EESERORS - MERETOER o A F fal i
: 1)) . AatARICD (BE] = o iy
VT WUBESYF HLITRITT it ;;;‘{I
=433y January 16, 2014, #H b = .
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BE AT LOLAIIZETHREE - EEEDRITZEHE
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FREILETOEX

> 7242 aLb—42% AL I=Validation

v 77 RlL-ARREEMDIX . BEDRBRITEMSE
FDHA B & A o BT

v 8% . Fixed Based (3tb_EE5E) DRAAYIL-4%
(Motion{d (AT@# &) Y31L-4ZF BB E4$H D)
— MotionFE kDRt R ?

v 8B D (7EA) Test Pilot& &4 IZFll/ BREAHESIE(E%%E
 DPABE 3

v IYY', HE, BR., REFOSERBEREELT-
R it 1 SH A BB E SR B

vV BRHAERLUIZEBED S, I771 Pilot /451 Test Pilot
HEDEIEZESIT. 407 VEZEHE AL TLK

v Flight TestiC[ 7=, Test PilotD Rt ERDT-HI<H
b))

Hi$t: Pilot-Induced Oscillation Research : Status
at the End of the Century, NASA Dryden
Flight Research Center
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FRRKRIETOER

> Iron Bird ($#tRIG)% AL /=Verification

HRMERRE ATAT K ICHEN T DRI
W EICTHASDHE. #ikERZHREE

v" Primary Flight Control
(Elevator, Aileron Rudder, Spoiler)
v Secondary Flight Control
(Flap, Slat, Stabilizer)
v Hydraulic
v Gear (& Brake)
v PilotiZHitZ=E

Rt ATLE R DILRE. 1 REZ

BRI £ THEER
Flight Deck
Connected with 82 : MRJ Fly-By-Wire Development - Flying into the future -

. SICE2013EMMR (&R R)
Iron Bird
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FRGFRIETOEX

> Aircraft Level Requirement®

- It must be possible to make a 60deg bank angle - Pilot Handling Quality shall be
change within x seconds. “Satisfactory” in Bank Angle
Tracking Task.

[Aileronﬁﬂ ] (FEBhECloa) [Aileronﬂ!ﬁiﬁﬂ J [Aileronﬂiﬂlﬁ& ’

Pilot Interface
(FR#EIT) BxAT it
> System Level Requirement® i /

- Aileron Surface Rate shall be more
than XX deg/sec

[System Level Design]

Aileron Actuator Aileron Actuator Aileron Mechanical i&&&t
Power ERNEE (EVCH)

> Sub-System Level Requirement® i

- Aileron Actuator Rate shall be more
than YY mm/sec.

Actuator . l Aileron Actuator
Controller it AileronjhE & HAZ
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SEC.5 INTEGRAL PROCESS
SEC.5.1 SAFETY ASSESSMENT

© RMRRIATOERIZH->T. ZEMFEMAK
HoN TS,
AircraftL RN )L/ S AT LLUNR L TOFHAZE
& LFC(Failure Condition)DEXE A, ZDED
BREIIDEREGYEETH D,

FHA ; Functional Hazard Assessment
- the effects of the Failure Condition(s)
- Classification of each Failure Condition
(i.e., Catastrophic,Hazardous/Severe-Major,
Major, Minor, or No Safety Effect)
PASA/PSSA ;
Preliminary Aircraft Safety Assessment /
Preliminary System Safety Assessment
ASA/SSA ; Aircraft Safety Assessment /
System Safety Assessment
CCA ; Common Cause Analysis

H B8 SAE ARP4754 REV.A

‘ MITSUBISHI
A AIRCRAFT CORPORATION

|
- |
Aircraft Level | | soan || Aircraft Function
oo FHA/PASA [~ Funcens Development
5.1.15.1.2 |
To ASA i ‘ T
Failura Condition, Effects,
'_: F Classification, Safety Requiremants Allocation of
ot [y | s Aircraft Functions
| g | Functions || to Systems
= _| System-Level [ \
Fallure FHA Sections |
Condition 511
& Effects [ r
| Faillure Condition, Effects
Classification, Safety Objectives Developme nt of
,_j: - o'
Sy Architecture
Requiremants
CCAS Baceaion ! System Architecure L
Raguiremants P S SAS _‘_‘_ﬁ 2 %
I > y 512 H | v
L 7
| Allocation of
Item Requirements, o ey e S-ySlern
Salety Objecives, | Requirements to
= Analyses Required " Items
- 1 t ¢
Results 2| !
5.1.4 - E = - I plesmen tation Syslem
iy SSAs | Implementation
‘ 513 |
Y Y - A [ J‘_ see Figure 4-2
Verilication T
Resulls <t Syst em/Aircraft
ASA — i ~| Level Integration
513 i 1 & Verification
| Physical System
Paragraph |
refemnce i
shown in kower
right corner of Develbpment Complete & Ready for Certification
procass boxes
Safety Assessment Process [ System Development Process

FIGURE 7 - SAFETY ASSESSMENT PROCESS MODEL
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SEC.5 INTEGRAL PROCESS
SEC.5.1 SAFETY ASSESSMENT

Yo

PROPOSED
SYSTEM
DESIGN

FIMAL
SYSTEM
DESIGN

UNACCEPTABLE
COMMON-MODE
FAILURES

» FHA : Functional Hazard Analysis
vV BELORFERFHHLT. BEKICRIZTREREBGELZIEML. EEEERERTE
» FMEA : Failure Mode and Effect Analysis
vV BEEROEEE—FZRVEHL., BIE~NOEREREE (RFLT7YTFiXR)
» FTA : Fault Tree Analysis
v FHA/FMEATHIHSNT-REER D55 i EMN“Hazardous” L ED P AT LIZHL
Fault TreeZ{ERXL . BEREZHH (MY THTOVFi%)
> ZA : Zonal Analysis [CCA : Common Cause Analysis®)—%8])
v 120BRBICKYERORELSFERFICRELGNLEZER

92 : Quantifying the Pilot's Contribution to Flight Safety Page, Gillette, Hodgkinson, Preston
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SEC.5.1 SAFETY ASSESSMENT
SEC.5.1.4 CCA

e, SATLFERIEA BB CTHIEEROTWDIEELRH D, COLITIMIIEEHEER
FTHERIZ MIAMNEON-IRENFBTELICLERITIVELDH D,
Common Cause Analysis(CCA)IXRD 34T DTl bchTLVA,

a. Particular Risks Analysis ; PRA

b. Common Mode Analysis ; CMA

c. Zonal Safety Analysis ; ZSA

{51) (a) Particular Risk Analysis (PRA)

BEDLEVWEE, XITV AT LPBBEIZEE->TRER XX T Particular Risk DFZED
f=8IZ. Catastrophic/Hazardous [CEEMBAEBR N RELLEWNCEEXEEMET 5.

(8%) ARP4761TIEX T M1EParticular Risk ZLL T D144 DIE B NEEEISh TLVS,
a. Fire b. High energy devices c. High pressure bottles d. High Pressure Air Duct
Rupture e. High Temperature Air Duct Leakage f. Leaking fluids( Fuel, Hydraulic,
Battery acid, Water) g. Hail, ice, snow h. Bird strike i. Tire burst, flailing tread

J. Wheel rim release k. Lightning strike |. High Intensity Radiated Fields m. Flailing
shafts n. Bulkhead rupture

F 1= Survivability of Systems(Terrorism Threat)DIRFFERHEN T B,
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SEC.5.1 SAFETY ASSESSMENT
SEC.5.1.4 CCA

(] ]
(] ]
] ]
ARCRAFT |} 3 TEM
TEm SYSTEM AIRCRAFT
REQUIREMENTS |!| REQUIREMENTS |! | REQUIREMENTS |i| ITEM DESIGN
IDENTIFICATION |+ IDENTIFICATION |41 IDENTIFICATION o VERPCATON Ll VARIRCATON. D] VERRCATON
A47845 43.!&453_. S5 55 55

=

- | ‘Q ;’5” | ARP4754A
i s i 5.1.4 Common Cause Analysis
w‘:ﬂ, EEEEEEEEREN

Development & System FTA

Valdation Systom FTA p a. Particular Risks Analysis
[ SysomcwA_| b. Common Mode Analysis

c. Zonal Safety Analysis

These analyses may be performed
at any stage of the design process.
Obviously, the most cost-effective
time is early in the design
process because of the potential
influence on system architecture
and installation. However,
confirmation may not always be
feasible until implementation is
complete.

“alkcation of
requlriTenls at
B nead higheat

Software Design

e

Hardware Design

FIGURE 5 - INTERACTION BETWEEN SAFETY AND DEVELOPMENT PROCESSES
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SEC.5.3 REQUIREMENTS CAPTURE
SEC.5.4 REQUIREMENTS VALIDATION

[Derived Safety Requirement

I{_R’_G_qq i_r?r_n_t-:‘_rltf?g[?%]_ (DSR) from Safety Assessments]
| - DSR f |
| | Resulation Aircraft Level PN Aircra(:‘; N ! AFHA
| Rl Requirements ~. \ [PASA
+ Function i L7 \\\ E
e So | SFHA
. : ' N o
Design " _ - >
Standards RN - i | PSSA
AN ~~ _ -1 DSRfor -
Market i N System Level I System
Requirements | ! AN Requirements ,' PRA
! N
I
Customer N I CMA
Requirements ,' ________________
_____________________ ,
1| REEBITHILIRET D
FEROLMPIE, BEOTH \ RLEER(DSR) DR
BEREICEICEROMR Equipment Level
Requirements : Validation Methods i

i_ ............ . _________________________ ; ._._._._. ...... “_ ................... ._._.. _______________ . ._._._._._._. ....... ’_,._._i : -I. Traceability
. Requirements Validation™Are we building the right thing?”™ |, A = .
i (SAE S18 2010.11.11Yvk & &KY) 17 y,

. i 3. Modeling

iznnf—:%trem—;qw % MRS 47547 — B 4 Test
ORI, E5AATAARNOYN—EED—XEHT=L . 5. Similarity (Experience)
| ’CL‘%)E%ﬂ RIETHATOERTHS, ! 6. Engineering Review
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VALIDATION - CORRECTNESS AND COMPLETENESS
v/ Validation —» BERNZUTHLHIELEHERTH1TH

VEZHEEE?
—ZE 3R Hlcorrect THY, hDcomplete THAHZ &,

v TTEFEM™ Correctness | v T#%E ¥ Completeness |
M AXIz1ERA GRS hThEm? (D ABROERICKY EMABEREERTTON?
(2) BBRBR S HVEECEARELTE R A 2 Q) BE/HARSAY / REVF—RED—HZH
(3) ¥&REE(Verification) R REZL R A ? [CHEBLEEINDSABTZH/NA—LTLVSHI"?
(4) REMBIFTMSDIREER Q) BRI REMEEE/N—FDT7 "V IbDx7
(Derived Safety Requirement) % ZF(CRRREICEIYFFTLNS M ?
ELKRBEL TS ? 4) BEGETDA3—T1—AERIIER
nTLhsmn?
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SEC.5.5 IMPLEMENTATION VERIFICATION

_________________________________________________________________________

. Implementation Verification

" ) . “Have we built the right thing?”
uﬁwjb .'.'.'yﬂ-jﬁpﬂlqu.."-‘l‘ ”b’(‘n’ I O~
| emmr 1‘ IS  (SAE S18 2010.11.11YUR & &Y)

ERRETHEN, BEdhi
ERISESLTVNDEE, R

N \
V@ion

snanen oo VEIIGRNION. ... p [ v2zin  $570€XTHD,
~ ) T, (s Lo
) B
Vaﬂ@on | VU A -
u:’éﬁ;’:a vﬁrlf.'i’?.t'. . Verification Methods

1. Inspection or Review
' 2. Analysis

b T3 T, |
sats € P o i )
L maaE ) S i 3. Test or Demonstration

ﬂﬁkvlrhd)b«)bl-bu’cﬂﬁ-Eﬂ‘é@#ﬁﬁ[’&iﬁﬁ ' 4. Service Experience
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N)Iqr—av Ak

VERIFICATION METHOD (451)

(1) BERULE2—

BRERULE2—

XERUVEEODOLE 21—, X(E, N—FI2I7RVVI+IT7OERBREBIZEIYER~DBEEMHEHERT 5,

(2) BIARVETIVY

R RUVETYVY

MIEXRIZHOF, RN EOEHELEEMIRATEIZEICE>TERADEAEEZRT Fi%,
MESZAL—a (DR EBIZEDD,

(3) HBRRILZEELE

VAT LE{RH EERER
(AvR—RUMAER)

M, Ba, FRRGEITONT, EfffR-MBROFEFRUMHAZTRARKICEHRL WD LERR T HFE KRR
BEEDO AT LDMERREER T S R—R MR, TMAMZREBR I HMABERRLGENFET S, £ LR
B, UV ER PSHBRTITALVLRARELTITO,

BREE RERBERF OIREICHOIT, HRO—EMEEHLTHERTEHLT, ER~NDBEERERT FiE BH

T HER DT LEBEUS- M E HERAET RS B,

Y=t EOEHERE BT OB R ORI 31 —2E Oy A RET 50T, BRAOEEBERTFE,

$3al—4 O BRSO LR, XE TR ET 5.

S F R EH(R RS AEORE BRI R ERBRT LT, BRADBESHERT i,
EARTSHBoLCEoT, BERADEEMERTEEL, 45007, BEBRO— LA OHEIZA DS, L, R

RATHER AR CERAEN AR TSt 5o LB THY, MO AIEER HER — 2 8= L IRA B -t B

DRab—LavITRRRKRARKRA VI DRENDELEL D,

(4) 3507«

ARYIVR

DEFYTARIEY—ER T

i THRLEREENHY, BRICE>TOVEVWERGEEARDTWVENIENRIETEDHEX, ~33Y
TARBFY—ER THVARYIVR(ZEBRN) T4 r—2avhBHohdledbH b,
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TEMEBRITEEICLI=R

TABLE 7 - VERIFICATION METHODS AND DATA

SEL )L T (PRACTICAL APPROACH)

Development Assurance Level

Methods and Data
(see paragraphs 5.5.5 and 5.5.6) Aand B c D a
Verification Matrix R R A N
Verification Plan R R A N
Verification Procedures R R A N
Verification Summary R R A N
ASA/SSA (note 3) R R A N

7
R ) e N

others)

Test, unintended function TR A A N
Service Experience A A A A

Note: R - Recommended for certification, A - As negotiated for certification, N - Not required for certification

NOTE 1: These methods provide similar degrees of verification. The selection of which methods will be most
useful may depend on the specific system architecture or the specific function(s) implemented. DO-178B/ED-
12B and DO-254/ED-80 define applicable tests for software and electronic hardware depending on the IDAL.

NOTE 2: As necessary to show installation and environmental compatibility.

H 8 SAE ARP4754 REV.A

= EFR%KF2:DAL“AB”IZDULVTIX. Testi2I+ T4,
SN D F X T Verificationd 2EEROHTLVS,
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SEC.5 INTEGRAL PROCESS
SEGC.5.7 PROGCESS ASSURANCE

ORI DEEY

o BDELGHENEESN, CUBA MER, RTFLARUTATLEKTO
- 2TORBEICEL TSNS ESI2T 5,

b BREBLRTOLAThLOHEISR>THE DB ESIST S,
o. BMHCNLOHBEIZRILDTHIEDIETYRERIT .

7B IR EDLE 21—

2. BETHFHREOEBIANEBLLShTSIEL,

'b. BHbNI=131=F—Yav AEN, ZRETHTOCRELELZRTLERDM
 OIERTERA A -ICEETER LD THIE,

c. TORR, ATV 1 RIGEMHLGERICKSFHEDEHFEZECLES5FHxE
- PEEShTLWAIE,

d. BFEIOEFHIL, BEICIYITEERINTINSIE,

TOERREADIETUR

‘a. BEAHYRBIEISNI-TO O MTE

'b. TS TROHLNTINVSERE, FEMEE, RETHE

. c. EREt Verification,Validation, S e E R FE AN K EH TOEEDT—42
d. FOERRIVE 1-ZTo-FOHEZRE (R TFvI) R BFEHLLE)
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