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What is in a pilot’s flight bag ?

Flight Crew uses

a lot of paper:

+ Alrcraft documentation
+ Data for loading the aircraft (Weight & Balance)
+ Aircraft data for performance determination
+ Navigation charts
+ In-flight data logging

+ Airline documentation, security forms

+ Logbook
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M REUFLELE
EFB Solution
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EFB, what Is It ?

AIRBUS



What is an EFB?

FFER

Electronic Flight Bag

paper

Less Paper in
Cockpit (LPC)

FlySmart

with Airbus
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EFB Hardware

ex-class 1 ex-class 2 ex-class 3

« Portable device » « Portable mounted devices » « Aircraft installed Devices »

A380 @ A330

\ I - \ -
| /| i =
b £ .
- = N - N i

Flight Operations solutions for Flight Crew

Maintenance solutions: A380, A350 XWB & A330/340
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EFB Hardware

@ A320 @ A330
@ A350 @ A380

EOP - Standard

ﬁ - m = m = = 3500M= = = = =

8

> s

MTOW (perf)

COMPUTE
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EFB Hardware

Mount designed for iPads
2/3/4/[Air/Air2/Pro9.7”
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EFB usable all flight
phases

Power supply through
USB plug (5Vvdc/12.5 W)

Certified

Modular SBs
Mount and/or
Power Supply

AIRBUS


Presenter
Presentation Notes
Mounting Device for iPad


EFB Hardware

Page 11

Electronic Flight Bag - ICAO/AIRBUS FOSAS

Sep 19-21, 2017

EFB usable in all flight
phases

Power Supply with

Cockpit Power Outlet

Certified

AIRBUS
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New Mounting Device for 10”-13” Tablets
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EFB Hardware

m @ A320 @ A350
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EFB Hardware
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EFB Hardware

m @ A380 @ A330
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EFB Hardware

CLASS TEFS PORTABLE EFB +
CLASS 2 EFB INSTALLED RESOURCES*

CLASS 3 EFB INSTALLED EFB

> EASA JAA TGL36

wont | AC120-76C

*Installed resources are optional
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EFB Software

2 Platforms
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EFB software

INGERE N\

PR ——

TAKE-OFF PERF

" e FLIGHT FOLDER
Optional modules

AIRBUS


Presenter
Presentation Notes
EFF et inflight sur Windows only
Charts dispo sur Win et ipad mais non intégré sur Flysmart ipad (appli standalone)
plan to have the CrossLogbook (eLogbook for any Airbus and non-Airbus aircraft) integrated in FlySmart in 2014.
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EFB main menu

Fully customizable menu

FLT OPS MENU F-A320S O, 5 ]
FLT FOLDER 5 OPS LIBRARY 3/ LOADSHEET f5 LOAD BOX
4~ TERML CHART 4l AIRLINE DOC == T.0 PERF =8 EXPORT BOX

=
%0 ENROUTE - | DG PERF 4 AIRLINE APP
[ AIRLINE APP r=— IN-FLT PERF
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EFB Status page
Allows checking the validity of EFB version

EFB VERSION

FLT OPS STS
Please fill in the details

EFB VERSION
ACFT TYPE| A320-214 v ACFT REG. | F-A320

WEIGHT 1 wy01 075.5 / 066.0 / 062.5
VARIANT

FLT NBR| 1234

FROM | EBBR

EFB VERSION

Page 19
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Loadsheet
Remove Trim Sheet paper processes

LOADSHEET

MODIFY

+ Accurate

Non accurate
* Paper processes + LTS paper processes removal

on easy + Very easy LMC consideration

Electronic Flight Bag - ICAO/AIRBUS FOSAS AI RB US
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Take-off

Remove Takeoff charts paper processes

_ T.OPERF

LFBO/TLS BLAGNAC

KUCHING KT - WG o

P = —F—t L (3 .

L LT Ea I = Y I 2L CONF 1+F | EOP - Standard :
=1 e

T TAILWIND {I"'lll W WiND HEADWING | IEADWIND WIND °/kt  (120/10/G5)TLS THRUST ) !
a KT l u,‘ KT KT mKT e !
‘é T «.-I :: T = TR TR V1 !
_— ) P e OAT °C (ISA +6) f
a1 1] I.| '-I=: U™ nE W ET I VR !
- b T [ a ] QNH hPa ! - |
T T T T I
¢ - anes RWY COND Dry LUMITATION TOW - VM L
8 o b b ENG OUT ACC 1497 8
TOWT 77.0 &2

Green dot

roce i REV FOR COMPUTATION

THRUST TOGA (STD) ALL REVERSERS
INOPERATIVE

1
1
1
1
1
1
1

2

CONF CONF 1+F (STD)
MTOW (perf)

=EH
gaz
[]

:

AIR COND Off (STD)
( MEL 1)

COMPUTE

e Conservative paper corrections + 300kg to 1200kg additional payload
* Non optimized computations + Flex Temp increase by 30

* Loss of revenue
+ Increase your revenues
Electronic Flight Bag - ICAO/AIRBUS FOSAS AI RB US
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Landing (including In flight landing distances with failures)
Remove Landing charts paper processes

* Conservative paper corrections
* May lead to be over penalized
* Loss of revenue

Page 22 Electronic Flight Bag - ICAO/AIRBUS FOSAS

PARIS / CHARLES-DE- 2/R
Multiple
100/8/G0
10
1012

CONF FULL CONF 3

6-Dry MLW(PERF) 832T
66.0 VAPP 147 kt

CG > 27% (STD)

On (STD)

Engine & Wing

APPR TYPE Normal (STD)
GA GRADIENT % Min (STD)
VPilot kt 0
LDG TECHNIQUE MAN-A/THR on
BRK MODE Manual (STD)
Yes (STD)

MODIFY

+ Stop being over penalized with MEL/Inop items
+ Dispatch / In Flight Landing perf. calculations

+ Accurate consideration of MEL/Inop item
AIRBUS
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In flight
Remove In Flight charts paper processes

_ | IN-FLT PERF

ENG OPERATIVE 2Ly > RESULTS
WIND kt HDO
TEMP AISAC

A-ICE

INIT ALT ft

TRGT ALT ft

COMPUTE

+ Easy and accurate computation
* High workload: risk of errors + Climb, Cruise, Plan, Descent, Holding, Atmos.

Paper calculatiC

*  Notoptimized + Risk of errors and workload reduced
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Ops Library Browser
FCOM. MEL. AFM. CDL. CCOM. FCTM.
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eFlight Folder

CFPL—411 -
—-AZ88S —RY
—LFBO2 200
—MO490F390 GAT UT24 STP ULL127 SODRI UM7P2E8 KISTO/NO4S6F400
T LAT UZ803 TEA ULDY95 LUXIL UMS72

TAM DCT KFWM DCT TRL DCT MIL DCT RDS
&
i

01l BALMASMO4SBF410 RE55 CAK J222
ASLTI UPS59 LOTIT AFZL DESDI

EB0L 2] LESE0147 LOOCZ0255 oL
53 OBBEQ443 OMAEQS33|

Traditional paper flight folder:
* Lot of paper to manage

* Huge and costly processes

* Non optimized operations
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FUNCTIONS ~| @ MSG

MENU = FLT FOLDER

| . e I HIDE TREE
|
| MANAGE S | I << | > I NOTE | DELETE SEARCH
41234 21-Dec-11 | |51 weather Europe

T

-

e
'

bl

| 0 n
I'Bﬂﬂﬂ'.!l"'

All flight briefing packages in electronic format: weathd

data, NOTAMS(Highlighting, Note & Edit tools),

electronic forms such as Air safety reports, Journey log
(XML customizable)

AIRBUS



eFlight Folder
Automatically filled in with Airbus class 2 and class 3

MENU ~
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FLT FOLDER

2A0 ALTN MAY LOG

DIRTG
MORA

VMR
VMR4F

BIKTA
B469

U

PUGZG
B469

Q

PADLI

B462

(1

VPK

B469

U

TOC
M751

U

NAY LOG 2

ET
cT

Be:13

0e:13

00:03
0e:16

00:02
6e:18

00:03

20:21

0e:02
BE:23

06:068
00:29

@e:18

Electronic Flight Bag - ICAO/AIRBUS FOSAS

FLT REPORT

ETA
A

¢ 1247
FLT OFS STS LOAD BOX

AT

Sep 19-21, 2017

SIGN

Operational Flight Plan
+ FMSinit

AFOB FUEL CHEK
AFUEL MFOB
s

201.6

[“]CHECKED
191.0

[.“]CHECKED
189.9

+ Fuel & Load revision
+ Fuel/time follow-up
+ Signature

+ XML customizable

AIRBUS
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e-Charts hosting capabillity
Integrated In partnership with...

%
-

AN AIRBUS COM SJEPPESEN.
+ Integrated in Airbus EFB, run as others EFB soft. + Remove paper charts processes
+ Quickly download & revise your charts + Reduce your costs

+ Easily zoom in & out

Page 27
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EFB administration — Generic Airline Process

Sep 19-21, 2017

Operator’s Ground process

Performance
administratg

Aircraft |
performance ODM

Airport data data /Opls mant AL
providers @) AIRBUS  web site

page 28 AIRBUS
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Flight Bag - ICAO/AIRBUS FOSAS

EFB administration — Generic Airline Process

-

i i ,:t_. : _‘-
the service hub

~

FlySmart update

GAS/Gateway
update

FODM Update |

Ops manuals
revisions

(FCOM, MEL...)

PEP/PAAdmMIN
tools

Airport data

eCharts

Page 29

— Documeﬁntation
Administrator

Administrator

<

Sep 19-21, 2017

FlySmart update

| Monitor fleet '

&

aj@

——

Configuration report

On-%)hard EF&i

AIRBUS



How to implement EFB ?

AIRBUS
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What needs to be implemented

Pilots’ Use

Page 31
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EFB operations are governed by National Authorities

RWANDA
CIVIL AVIATION
AUTHORITY

China Civil Aviation Report

E K # B8 - _\"*,’. ::,.-r a3
“‘-—;A e .

CAA Coil Amtmtion

Cined Brpiafios AamhaniTy ot Sirgapoee Auurthority
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Pilots’ Use

Administration

IT & Tools
Installation Deployment

Airline Process &

AIRBUS



The Authorities requirements

RWANDA
CIVIL AVIATION
AUTHORITY
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AIRBUS


Presenter
Presentation Notes
Operational Approval is granted by National Authorities.
They generally base their requirements on EASA or FAA 
12 topics need be to adressed.


Q Sep 19-21, 2017

The Authorities requirements

AMC 20-25
AC120-76C

AC 120-76C

Page 34
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Presenter
Presentation Notes
NAA generally base their requirements on EASA or FAA depending on their reference:
AMC 20-25 for EASA, AC 120-76C for FAA.

12 topics need be to adressed.
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The Authorities requirements

Hardware
Portable? Mounting device? Mounted?
Power supply?
Electro Magnetic Interferences?
Depressurization?

Software
Type A: Certificates, Crew rest calculation

AMC 20-25 ' |

AC120-76C

Type B: Ops Library Browser, Charts,
Perfo and W&B application

HMI (Human Machine Interface)

Consistent and intuitive interface
Use of colors

System error messages. .. J

Electronic Flight Bag - ICAO/AIRBUS FOSAS AI RBUS
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Presentation Notes
The first topic is Hardware:
Your hardware: Regulations addresses all types of hardware: portable, portable but with a mounting device, mounted and with specific requirements for all of them. You also have specific requirements for the power supply or the batteries. And on top of this, the type of hardware shall work regardless of the conditions of the flight.  So Electro-Magnetic Interference testing, depressurisation or even high vibration testing should be conducted before using a given type of hardware on-board your aircraft.

Your software: the requirements are not the same if it is a type A or type B software. Type A software gathers mainly documentation that has no impact on the flight: for example, it can be your A/L AOC, your crew rest calculation. Flight Ops documentation is type B.

Your HMI should satisfy some human factors criteria. For example, interfaces should be consistent and intuitive. If an application is not working, its status should be clear for the flight crew. 


The Authorities requirements

Perfo / W&B Apps
Separation of inputs/outputs

Display of critical assumptions
Clear of outdated data
Robust validation

S0P
Implementation of EFB use in SOP
Flight crew task sharing and workload
Flight crew vs dispatch responsibility
Flight crew awareness of EFB version

Training
« On each application
 On system architecture

 On back-up procedures

Page 36 Electronic Flight Bag - ICAO/AIRBUS FOSAS
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Presentation Notes
Perfo / W&B Apps: Specific requirements have been added to Performance and Weight and Balance software: inputs and outputs shall be clearly separated, critical assumption shall be clearly displayed, any outdated data shall be cleared. As an example, in our applications, you have or will an automatic clear of outputs after 1 hour.

What about the procedures / SOP:
The use of all EFB applications you are using should be fully integrated in your SOP. On top of this, you have to assess the crew workload. Flight crew responsibility vs dispatch responsibility shall be clearly identified: it may change with the implementation of an EFB. Finally, flight crew shall know if they are using the right EFB version. For ex, the EFB version can be mentioned in the flight planning.

Flight crew should be trained on each application, on the system architecture but also on the back-up procedure.


The Authorities requirements

Perfo / W&B Apps
Separation of inputs/outputs
Display of critical assumptions
Clear of outdated data
Robust validation

SOP
Implementation of EFB use in SOP
Flight crew task sharing and workload
Flight crew vs dispatch responsibility
Flight crew awareness of EFB version

Training
 On each application
« On system architecture

 On back-up procedures
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A320 @ A330

ISHOW TREE Path: |[FCOMw |/|PRQO ¥ |/|PRO SUP-Supplementary Procedures v |/ | SUP 92-FlySmart with Airbus | / | Windows ¥ |/ | Tasksharing> |/ | TASKSHARING>

\ TASKSHARING

The following tasksharing is based on the use of two laptops in order to reduce the risk of erroneous inputs.
Airbus recommends operating with two laptops.

EFB PREPARATION

LA PT O PSS ON (BOTH)
Set the laptops to ON sufficiently early to give enough time for laptop power up.

STATUS/VERSION INIT and CROSSCHECK (BOTH)
The PF checks that the FlySmart with Airbus applications for Windows version, available on the laptop, is the applicable
one.

Each flight crewmember enters the following data:
* Aircraft type
* Ajrcraft registration

Flight number

® The departure and arrival airports.
Then, both flight crewmembers crosscheck all the data.
REQUIRED APPLICATIONS START (BOTH)

MEL/CDL ITEMS CHECK (IF REQUIRED)

Each flight crewmember should check in the MEL and CDL, the dispatch conditions corresponding to the applicable
MEL/CDL items.

Then the flight crew should select the MEL/CDL items, if any.

AIRBUS

MEL / CDL ITEMS CHECK DISPATCH CONDITIONS (BOTH)
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Presentation Notes
Perfo / W&B Apps: Specific requirements have been added to Performance and Weight and Balance software: inputs and outputs shall be clearly separated, critical assumption shall be clearly displayed, any outdated data shall be cleared. As an example, in our applications, you have or will an automatic clear of outputs after 1 hour.

What about the procedures / SOP:
The use of all EFB applications you are using should be fully integrated in your SOP. On top of this, you have to assess the crew workload. Flight crew responsibility vs dispatch responsibility shall be clearly identified: it may change with the implementation of an EFB. Finally, flight crew shall know if they are using the right EFB version. For ex, the EFB version can be mentioned in the flight planning.

Flight crew should be trained on each application, on the system architecture but also on the back-up procedure.


The Authorities requirements

Perfo / W&B Apps
Separation of inputs/outputs
Display of critical assumptions
Clear of outdated data
Robust validation

S0P
Implementation of EFB use in SOP
Flight crew task sharing and workload
Flight crew vs dispatch responsibility
Flight crew awareness of EFB version

Training
 On each application
e On system architecture
 On back-up procedures

Electronic Flight Bag - ICAO/AIRBUS FOSAS
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A350 @ A380

SHOW TREE Fath. |FCOMw |/|Procedures ¥ |/ |Normal Procedures v |/ Standard Operating Procedures v |/ (40 v |/ | OIS Initializatior~ | / | OIS INITIALIZATION~

‘ OIS INITIALIZATION

ELECTRONIC FLIGHT BAG (EFB)

ALL EFB LAPT O PS RESTART
EMS
FLT NBR on FMS ACTIVE/INIT page ......... ... ... .. ... ... INSERT/CHECK

Insert FLT NBR only if the company flight plan is not received via ACARS. For ATC needs, the crew should enter
exactly the entire flight number, as shown on the ICAO flight plan, without inserting any space.

ACFT STATUS on FMS DATA/STATUS DaGE ... ... . CHECK
Check:

The engine and aircraft types

The active database validity period

The pilot stored elements
Check if any waypoint, NAVAID, route, and runway appear. Review and delete them, if appropriate.

- The PERF and IDLE factors.
To modify the PERF and IDLE factors, Refer to MODIFY Bu

FROM/TO on FMS ACTIVE/INIT page INSERT/CHECK
Insert FROM/TO only if the company flight plan is not received via ACARS.

EFB FLT OPS STATUS PAGE

QIn accordance with the Operator's policy or if required by operational regulation:

AIRBUS
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Perfo / W&B Apps: Specific requirements have been added to Performance and Weight and Balance software: inputs and outputs shall be clearly separated, critical assumption shall be clearly displayed, any outdated data shall be cleared. As an example, in our applications, you have or will an automatic clear of outputs after 1 hour.

What about the procedures / SOP:
The use of all EFB applications you are using should be fully integrated in your SOP. On top of this, you have to assess the crew workload. Flight crew responsibility vs dispatch responsibility shall be clearly identified: it may change with the implementation of an EFB. Finally, flight crew shall know if they are using the right EFB version. For ex, the EFB version can be mentioned in the flight planning.

Flight crew should be trained on each application, on the system architecture but also on the back-up procedure.


The Authorities requirements

Administrator role
Responsible of the EFB system with appropriate
authority
 EFB updates scheduling and dispatch
 Responsible for EFB security and integrity

Quality assurance

EFB policy and processes
Included in Ops Manual or EFB Manual

Security
e At software level

At hardware level

Page 39 Electronic Flight Bag - ICAO/AIRBUS FOSAS

Security
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AIRBUS
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Administrator role:
The EFB administrator is a key role in your EFB process. The EFB administrator is responsible for the EFB system within the company with appropriate authority.
On top of this, he is responsible for EFB updates, its integrity and its security.

Quality insurance:
The EFB administrator shall put in place the EFB policy and processes and follow –up of these processes.

Security:
The EFB system should be secure from unauthorised intervention at hardware and software levels..


The Authorities requirements

Dispatch considerations
Definition of crew actions in the event of any

EFB system deficiency.
MEL to be updated

Risk analysis
Evaluation of the risks associated with the use @

each EFB function
« |dentification of potential losses
e Analysis of operational consequences
e Mitigating measures

Ops evaluation
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Dispatch consideration
Should an EFB fails, you need to have backup procedures

Risk analysis
The risk associated to the use of each EFB function shall be assessed. You have to identify the potential losses of each function, analyse the operational consequences and establish mitigating measures.

Operational evaluation
And finally an Operational Evaluation shall be conducted within your Airline, with your processes, your airline organization and your flight crew.

These are all the domains that should be addressed to get the EFB Operational Approval.
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Airbus support for Operation Approval

c
=
: : : ) =
e Generic Compliance Dossier % =
: > > ,{'g’

= Set of documents agreed with oob"is,,e[ > 0 | &

S/, ‘C 03
. EASI?\\/Iand FAA % ’./7 ® o <
o Compliance Matrix

> Delivered to all our
FlySmart with Airbus
Customers

Page 41 Electronic Flight Bag - ICAO/AIRBUS FOSAS AI RB US


Presenter
Presentation Notes
The Airbus Generic Compliance Dossier contains all the documents that we discussed with the Authorities.
This dossier is only delivered to all our FlySmart customers as well as the Compliance Matrix that is an help to link the documents we deliver to the EASA and FAA requirements.
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Airbus support and airline’s effort for approval

e :'-";E.. |
N <FZ= | wa et -
rwy [0S =
m ASDA 4 ©BST. =
T ST 1200 m
-1 |
[E ]
R
4
) Wi 8 | | Tow- Tow

Page 42
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Presentation Notes
The Airbus Generic Compliance Dossier contains all the documents that we discussed with the Authorities.
This dossier is only delivered to all our FlySmart customers as well as the Compliance Matrix that is an help to link the documents we deliver to the EASA and FAA requirements.


®)

“Move to EFB” service

EFB Ops Approval —

Page 43
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E Analysis
report

Sep 19-21, 2017

Project Roadmap
Ground tools deeloxment & training EIS

Analysis Tailored Follow-up of the deployment Operational
recommendations by the A|rI|ne Dry run

R ecommendatlon = Operational
dossier Dry run report 1

Assistance >,;—>
to operational

approval

Review NAA's
regulator
framewor

Final review
meetlng
with NAA

Inputs & assistance
to build-up the approval dossier

B Customized Inputs for the E Meeting with

Comg#?)?ce approval dossier AL & NAA

| -9 | & | | 3 | -

Months before EIS

AIRBUS
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Ops approval with Peach, Rawandair, 


Next steps

AIRBUS
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EFB / Non-EFB Customers

AN
EFB
CUSTOMER

NON EFB

CUSTOMER
(& /

Page
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IN CRUISE OUNCK CHECK FROM ANY MOMEMT IN CRUISE TD LANDING - 1 ENGINE DUT
CAUISE : LONG ARANGE - DESCENT : M.T8/300KT/250KT - IMC PROCEDURE : 120 KG (6MIN]

REF, INITIAL WWEIGHT — 55000 KG 1SA FUEL COMSUMED {KG|
PACK FLOW HI CG = 33.0%
ANTIICING OFF TIME (H.MIN}
AR CORAECTION ON
FUEL CONSUMBTION
DIST. FLIGHT LEVEL (KGN DOOKG)
FL100 | FLZOD | FL24D
iney | 100 | 150 | 200 | 220 | 240 | 250 | FL150 | FLZ20 |FL250
1357 | 1198 | 1075 | 103D 997 574 10 B 8
200 oay| Dpes| Daz| oaz| os | oom
7031 | 1828 | 1669 | 1608 | 1571 | 1544 17 16 16
300, 108 t.05| t.00| 1.00| 0.58| o0.58
7701 | 2454 | 2259 | ziBs| 2140 | 2110 74 73 75
400 1.zo| .z4| 18| 1a3| 18| 1.8 |
3366 | 3075 | 2845 | 2756 | 2704 | 2673 31 a0 a3
500 vso| t.a4| 138 1.3 | 33| 1.3z |
4026 3691 3427 3323 3262 3234 3 3B 41
600 2 11| z.oa| 54| 153 1= .29

PERFORMANCE TABLES
AIRBUS
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Today’s Flight Operations — A380 & A350

Fath |FWII' |Pﬂ°' |||0R' |"WSOP-MG°WMWU.' Bofore Pushtach o Start BEFORE START CLEARANCE =

4 )

Limited Paper Q
(SMOKE & EMER

EVAC) EFB SOPs

ZFW and the ZFW have been correctly Inserted in the MCD

v FEOMe FERle TOFe TOD* QA (FFECT OF GNA AND BLEEDS (UP TO 9208 FT)®

Optimized Performance
Computations

EFFECT OF QNH AND BLEEDS (UP TO 9200 FT)

e e
7o take into account QNH deviation and/or bleeds OM e:pply
e e e ey

|

No Performance i
Tables in :
FCOM/QRH/MMEL
|

|

Sub.act 5 C Engine AICE ON Su. ‘ract 300 kg

OAT=ICA + 5
Subtract 95. g

Subtract 11..C

Uittt OAT>ISA + §
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The objective of this project is to bring A320FAM and A330/A340 operations at the same level than A350 & A380 in standard operations:

(Note that the ‘EFB as std ops’ does not include WB A300 & A310.)

A380-A350 SOP based on EFB
SA/LR SUPP part on EFB use (in transition)

2017 eQRH + table perfo
2020 plus de table perfo


Tomorrow’s Fight Operations — A320, A330 and A340

No Paper In
the Cockpit

PR TOFw TODw (3nw | [FFECT OF GNM AND BLETDS (UF TO 9208 FT)w

EFFECT OF QNH AND BLEEDS (UP TO 9200 FT)

e e
Cn take into account QNH deviation andfor bleeds OM apply

No Performance
Tables in
FCOM/QRH/MMEL

Sur.act5 C Engine A/ICE ON Su. ‘ract 300 kg

OAT=ICA + 5
Subtract 95. g

Subtract 11..C
Total A/ICE ON OAT=ISA + 5
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ath |FWI|' |Pﬁ0' ||00R' |H°R30P—3l-d-d°wﬁqﬁww¢uw" Befwe Pushack of Start »  BEFORE START CLEARANCE =

EFB SOPs

nd the ZFWCG have been correctly inserted in the MCDU, then rely on

Optimized Performance
Computations

AIRBUS
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eQRH workshop

Workshop Outcomes:

 Not on Dedicated Platform
 Not PDF like
* Interactive Checklist
« Removal of Performance Tables
e Generic Operational Approval

i

>

Page
48 Electronic Flight Bag - ICAO/AIRBUS FOSAS AI RBUS



Presenter
Presentation Notes
About eQRH, I would like to recall the conclusions of the FlySmart with Airbus users club held in Toulouse in 2013.

During the workshops organized in this event, the main operational needs that the airlines provided were :

eQRH application to be hosted on the EFB platform. (should be hosted on a dedicated device).
PDF like QRH rejected => need for significant operational benefit, like interactive check-list. 
Some ideas for check-list enhancement came-up:
identify check-list steps already done, 
enhanced navigation into the check-list content 
quick access to some specific procedures
Request for removal of performance tables from FCOM => use only EFB performance applications 
Request was to have a generic operational approval dossier like for other FlySmart applications

A350/A380-like ops + simplification of process + UC requests
= our main drivers to implement the “EFB as Standard Ops” project. 



Electronic QRH on A320/A330/A340 Families g g“@“

EFB Based Operations &

/ ) First Paperless Cockpit

+ Electronic QRH

Checklists & Procedures management

+ QRH Content

QRH layout enhancement
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Electronic QRH — eQRH Functions* g h

+ Management of + Management of + Display of Operational
Normal Checklists Abnormal Procedures Data

CABIN OVERPRESSURE FUEL PENALTY FACTORS/ECAM
AFTER START IALTY FACTO

FUEL
ECAM ALERT CRITICAL CONDITIONS
INOP 5YS

If L(R) spoiler 3 is

ACBUS T FAULT indicated extended

E_;?,ﬂ_-,'ui\glsg)t toB (at the time of the

// END failure)

If AP >9 PSIL: DC ESS BUS FAULT If L(R) spoiler 3 is

indicated extended
C/L COMPLETE (equivalentto B
SYS LO PR)

(at the time of the
failure)

10 min before landing: - '| )
one alleron Is

L(R) AIL indicated fully extended

Before door opening: (upwards or downwards)

L(R) AIL FAULT
If one or both aileron(s)

is/are indicated partially
extended

L(R) AIL or
L+R AIL

// END

COMPLETE If one spoiler is

suspected fully extended
(2)

* Refer to the eQRH demo and presentations in Airbus World for more details

Sep 19-21, 2017 Electronic Flight Bag - ICAO/AIRBUS FOSAS AI RBUS




Electronic QRH — QRH Content Enhancement

+ Enhanced Content and Display

7% AIRBUS ABNORMAL AND 21.02A

AF1EATT VAT INAIST EMERGENCY PROCEDURES ——
GQUIGK FEFERENCE HANDBODE 10 BEF 14
TOO HOT/COLD COCKPIT AND TOO HOT / COLD COCKPIT AND CABIN TEMPERATURE IN FLIGHT

CABIN TEMPERATURE IN FLIGHT

Kot ARK-2 008 17 B.000 00 70 P 13 ) )
Appilcabie to: MEZN D029-0002, 0368-036C0, (CB36-0542, (64 7-0620, 0523, 0525, D627-0626, 063063

Apply the procedurs if the cockpit and cabin femperature become foo hot or foo cold with the femperature If difference between both packs below 10 °C:
asiecior at iz maximum coid or hot selzchon :
PACKS OUTLET TEMP (ON ECAM BLEED PAGE)........ooo CHECK
B |f difference between both packs is below 10 °C:
AIR COMD HOT AlR SN e QOFF If difference between both packs at or above 10 °C:

A difference befween both packs lower ihan 10 °C may refiect a mixer femperalure senaor faiune.

Swilching OFF the HOT AR resuils in e use of the duct femperaiune senzors only and ne onger in

fhe use of the mixer lemperaiure senzorz. 4 nomal cabin and cockpi femperafure will be recovered.
H |f difference between both packs is at or above 10 °C:

PACK (WITH THE HIGHEST OUTLET TEMP)....... OFF

A difference befween bolh packs of 10 °C or greater than 10 °C may refect a contaminadion of packs

OFF the pack dizcharging the hollzst air.
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eQRH Concept

WINOSHIELD / WINDOW CRACKED

eQRH hosted on EFB

¢/ =

AIRBUS



Presenter
Presentation Notes
Implement the eQRH on the EFB device, portable or installed
eQRH hosted on EFB to benefit from the interactions between eQRH and the other EFB applications (MEL items), get the aircraft effectivity, etc
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eQRH Improvements

Initialization

Normal Operations

Abnormal Operations

Additional features

Page 53

My Aircraft

EFB VERSION : UNKNOWN M@ 2117 E

AIRCRAFT FAMILY

AIRCRAFT REGISTRATION

Sep 19-21, 2017

AIRBUS


Presenter
Presentation Notes
eQRH demonstration :
Initialization
Normal Operations
Abnormal Operations
Additional Features
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eQRH — Design Assumptions

. M I . No SIM 16:47
I I . <My Aircraft 4 QRH-UPD - 2015-18-05- A320-211
Q % F-GHQM

+ Common HMI on 10S and Windows

+ Airbus cockpit colour philosophy
* FlySmart colour coding
* A350 ECAM Checklists and Procedures
Colour coding

+ The HMI reflects the data content and eQRH f not zero, MODE selector on MAN, V/5 CTL FULL UP.
configuration
* Tab panels = PSLs in the QRH order
* OEB panel created if no OEB [ 1 evacuation required:
* NCL page = list of NORMAL PROC + LIST of [ f evacuation not required: |
other items  compere
* List of procedures = Procedures in the PSL
=" e Procedure content = XML data content AIRBUS
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eQRH — ABN procedures adaptation to electronic display

Adaptation of the QRH content & layout to electronic display
+ Enhanced Content

* ABN procedures reviewed

Sep 19-21, 2017

* Mains steps visible immediately

* Procedure structure visible immediately

%AIRBUS ABNORMAL AND 21.02A TOO HOT/COLD COCKPIT AND CABIN
A3180a319a 3208321 EMERGENCY PROCEDURES TETET TEMPERATURE IN FLIGHT

TOO HOT/COLD COCKPIT AND

iert- ABK-2 40004 (7B 0001001 108 P 13
& ppiboabie fo: NSA 0009-0342, 0366-0303, 03860512, D5 17-0620, 0523, 0525, (5270628, 0530634

Appily the procedurs if the cockpit and cabin femperaiurs become foo hoi or foo cold with the fempersiure

iy . If difference between both packs is below 10 °C:
asiecior at s maximum cold or hot selection :
FACKS OUTLET TEMP (ON ECAM BLEED PAGE) CHECK

u | difference between both packs is below 10 °C:
AlR COND HOT AIR switch OFF

A difference befween both packs lower than 10 °C may reflect a mixer temperature sensor fifune.

Switching OFF the HOT AlR reswliz in the use of e duct femperafurs 2enzorz anly 2nd ne longer in

fhe use of the mixer lempersfure sensorz. A nomal cabin and cockpd femperaiure will be recovered.
W |f difference between both packs is at or above 10 °C:

PACK (WITH THE HIGHEST OUTLET TEMP). . OFF

A difference befween both packs of 10 °C or greafer fhan 10 °C may reflect a contaminalion of packs

resuiing in foo hof cabin and cockpif ar femperaiure. The siushon may be allewaied by swilching
OFF the pack dizcharging the hollest air.

T If difference between both packs is at or above 10 °C:

// END

Page
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QRH — ABN procedures adaptation to electronic display

Sep 19-21, 2017

Adaptation of the QRH content & layout to electronic display

Aucune SIM ¥ 09:60 £ 00 % -

&My Aircraft o QRH - 2016-14-04 - A320-214

+ Enhanced Display

SARBUS

ABNORMAL AND
EMERGENCY PROCEDURES

ABNORMAL AND
EMERGEMCY PROCEDURES

GAIRBUS

A3TBAIIATIOA DT
‘GUNER RS ERENCE HAROBODN

AZ1EAIISAIZ0AIZY

byt ey

AIR ENG 1+2 BLEED FAULT

Anply thin pracedure when both engine biced suply systema are failed. In this configu
PR EXCESS CAB ALT maytrigger. In this caze, apoly the ECAM procedure ass.
PR EXCESS CAB ALT before continuing this paper procesure.
W |f either AIR ENG 1 BLEED FAULT or AlR ENG 1 BLEED ABNC
and
If either AIR ENG 2 BLEED FAULT or AIR ENG 2 BLEED ABNC
X BLEED
ENG 1+2 BLEED
Aftempt one resst only. IF the faulf ocours again. consider reeef unsucossoful
#® If unsucessful (no ENG BLEED recovered):
DESCENT TO FL 100/MEA-MORA.
ENG 1+2 BLEED
APU BLEED
APU
WING AICE.
AVOID ICING CONDITIONS
® When below FL 200 and APU AVAIL:
WING AICE
APU BLEED.
= |f APU BLEED availal
MAX FL 200
ENG 1+2 BLEED
APU BLEED.
® If no ENG BLEED recovered:
APU BLEED.
ENG 1+2 BLEED...
® if PACK 1 inoperative:
X BLEED
= If APU BLEED not available:
DESCENT TO FL 100/MEA-MORA.......
APU BLEED.
® When at or below FL 100/MEA-MORA:
ENG 1+2 BLEED
* If no ENG BLEED recovered.
EMG 1+2 BLEED.
® When DIFF PR < 1 PSI:
RAM AIR.
MAX FL
® If ice accrelion during approach:
APPR SPD. |
LDG DIST PROC

-+

Page
56

AIR ENG 1+2 BLEED FAULT (Cont'd)

>
= |n all other cases:

Apphicablle when at lsast one engine biesd oupply ayste:
Valve Faled Open:

DESCENT TO FL 100/MEA-MORA.

X BLEED.
ENG 1+2 BLEED
APU BLEED.
APU.
WING AICE
AVCID ICING CONDITIONS

ied due 10 LEAK, EN

@ AIRBUS ABNORMAL AND 36.01C
1 a3 B0vA 32T EMERGENCY PROCEDURES

GUIER FEs LRENCE HANDBO0R,

AIR ENG 1+2 BLEED FAULT (Cont'd)

* When DIFF PR <1 PSI:

RAM AIR. ON

MAX FL 100/MEA-MORA
® |f ice accretion during approach:

APPR SPD. VLS + 10 KT

LDG DIST PROC APPLY

= If neither AIR ENG 1(2) BLEED FAULT nor AIR ENG 1{2) BLEED ABNORM
PR on any side:
* When at or below FL 100/MEA-MORA

= If only AIR ENG 2 BLEED FAULT or AIR ENG 2 BLEED ABN( and .
® When at or below FL 100/MEA-MORA: Py o<1 Pk on
EMG 2 BLEED. ’
MAX FL 100/MEA-MORA
® If no ENG 2 BLEED recovered: . " N
ENG 2 BLEED. * If ice accretion during approach:
- . APPR SPD. VLS + 10 KT
When DIFF PR < 1 PSI: LDG DIST PROC PRLY
RAM AIR.
MAX FL 1
® If ice accretion during approach:
APPR SPD

LDG DIST PROC

= If only AIR ENG 1 BLEED FAULT or AIR ENG 1 BLEED ABN(
* When at or below FL 200 and APU AVAIL:

WING AUICE.
APU BLEED.
= If APU BLEED available:

MAX FL 200
ENG 1 BLEED.
APU BLEED.
@ If no ENG 1 BLEED recovered:
APU BLEED.
ENG 1 BLEED.

It APU BLEED not available:
DESCENT TO FL 100/MEA-MORA. .
APU BLEED.
® When at or below FL 100/MEA-MORA:
ENG 1 BLEED.
* If no ENG 1 BLEED recovered:
ENG 1 BLEED.
>

Q sk 19-CUHE

AIR ENG 1+2 BLEED FAULT

Apply this procedure when both engine bleed supply systems are
failed. In this configuration, the

If either AIR ENG 1 BLEED FAULT or AIR ENG 1 BLEED
ABNORM PR AND

If either AIR ENG 2 BLEED FAULT or AIR ENG 2 BLEED
ABNORM PR:

? In all other cases:

COMPLETE

AIRBUS



eQRH — Quick Access

ABNORMAL AND
MERGENCY PROCEDURES

WINDSHIELD 7 WINDOW CRACKED

|
'C’f EVACUATION

B e STOPION
L ——— 1] 2
Y . 1 =1 |
Wused)..... . ... ... . CHECKZERO

1f no crack on cockpit side:

Ifcracks an cockpit side

| SO |
BAPU)....... e PUSH
——— ..y ¢ 1 )

IF wisisility Is insufficient for approach dus to
windahield/ window damage

| COMPLETE

reereeeer: INITIATE

=
(ol |
=]

o=

rererneenne: NOTIFY

|

L —
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eQRH — computation/display issue mitigated

AFTER TAKEOFF / CLIMB

C/L COMPLETE

AIRBUS
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eQRH evaluations

brussels
airlines

easyJet

Airbus Evaluations

brussels
EIGES

4
7
SMARTLYNX

Page 59

§ SOUTH AFRICAN

AIRWAYS

In-House Evaluations

Sep 19-21, 2017

. Operational and Human Factor

(> ) evaluations conducted

-+ Human Factor involvement agreed with EASA
-+ Evaluation scenarios agreed with EASA
+ 4 Airlines involvec

Faster and more efficient Brilliant and very intuitive.

operations compared to

paper very simple to use.

AIRBUS


http://www.google.com/url?url=http://dronologue.fr/europe-leasa-veut-fixer-un-cadre-reglementaire/&rct=j&frm=1&q=&esrc=s&sa=U&ei=W7EbVe2lC8WwUZbbg7AJ&ved=0CBgQ9QEwAQ&usg=AFQjCNE8_gywa9BcY_olAc_0skdB42vpoQ
http://www.google.com/url?url=http://dronologue.fr/europe-leasa-veut-fixer-un-cadre-reglementaire/&rct=j&frm=1&q=&esrc=s&sa=U&ei=W7EbVe2lC8WwUZbbg7AJ&ved=0CBgQ9QEwAQ&usg=AFQjCNE8_gywa9BcY_olAc_0skdB42vpoQ

eQRH Evaluation — eQRHCocklt Configurations
) Several Cockpit Configurations evaluated

OR
oG ] C aon®
AT o s L €FP
?'\*Gd i Fe
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Presenter
Presentation Notes
For the regulation aspects, I think that most of you know that some electronic checklist products are already available in the market. But what you have to keep in mind is that our objective is not only to implement an electronic checklist product but to define and approve the first paperless cockpit worldwide.

[CLIC]

This is the reason why, we set up an early and close cooperation with the authorities to secure this important innovation from a regulation stand point.

This early involvement enabled to identify some specific requirements to answer our ambitious objective. And, as I have just presented, these requirements were considered in the eQRH application design and in the concept of operations.

EASA and FAA were involved in the Operational and Human factor assessments of the eQRH that I will present to you shortly


eQRH Evaluation — Operational Suitability

March 17,2017

Mir ke Domge
It Indcgres
Sembsmlity (HL8
Aurbam 5 AN
1 Koad-1'mni b

FIT Hisgrms ©
Prcar Mir | oo

Uin bl 772 N)
mail compdond 4
T inchedked w0
i=iepraben =i F

I evadumteoe v
{hadeknen for B
g, 8° DTE-8
FaA {rder T
-
LY

W fnd that dir
Figgedec, =l &
durooaii Evalesn
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tramm ihor prag)
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Pighi Basaen Fages Of
W L e BH

Bpie g HOTT DN

Celin Hancock: Eric Lesage

ST0s & Special Projects Sction Manager Product Integrity - Operational Suitabdity (LAY

Eada - Cortification Directurate Alrbus 585 e i !
1, Rond-Point Maurice Bellonte

JuaTiiy Sy 31707 Blagnac Cedex

CrisfacafCl.18

Coslogna, 12 Fabruary 2017 France

Nia Dl

Subject: Airbus — e(fH version 1.0 |Stand-alone)

Dear Eric,

Airhus has applied to EASA in October 2015 far an operational evaluation of the 0RH saftwane
application for Windows and I0% (iPad].

eliRH is a single software application for the Windows and iPad devices, enabling the display of, and
interaction with, the operator's OR M manual.

EASA, evaluation was based on compliance data provided by Airbus, limited functional tests on
sample EFB host platforms and flight simulators trials. The requiremients contained in Commission
Regulation (EU] N 9652012 of § October 2002 {Air Dperatiors Rules) have been considered
‘together with AMC 20-25 |Airaarthiness and Operational considerations for Blectronic Flight Bags).

The main objective of the evaluation was to assess compliance with the applicable guidance,
evaluate the assedated compliance dossier propased by &irbus and agree on recommiendations to
‘the operators in terms of EF8 training, procedures, and administration.

e(iiH is an application enabling new way of interactions with aircraft procedures and checklists,
including for abnormal and emergency cases. Electronic Checklists are not listed in AMC 20-25
Appendix & and Appendix B, and therefore not allowable by default on EFEs. In acoordance with AMC
20-25 Appendix C, a particular attention was therefore dedicated to the risk assessment of the eCIRH,
with a foous on the failure conditions leading to erronenus display of procedures contert, and the
mitigations thereof.

Two important measures have been taken into 2coount in the risk assessment to substantiate that
the erroneous display will be correcthy mitigated:

- Airbus has included several verification steps in the process of eCiRM data production, in particular
‘tests on the target application. The eQ1RH data should have been delivered by Airbus in accordanee
with this process at the time of the eQRH entry inta service.

el chrwas: Foariach 1811 Bl Tl o i
ML ek, GaTay 1l b s

s
PEA e —— ]
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p AEASA

Luropazn dwistion halesy fipanoy

+ EASA & FAA evaluation in 2016

+ EASA and FAA Operational Suitability Letters (OSL)
Issued in 2017

+ “eQRH User and Compliance Manual” validated by
EASA and FAA

-+ CAAC validation planned in Q2 2017

AIRBUS


http://www.google.com/url?url=http://dronologue.fr/europe-leasa-veut-fixer-un-cadre-reglementaire/&rct=j&frm=1&q=&esrc=s&sa=U&ei=W7EbVe2lC8WwUZbbg7AJ&ved=0CBgQ9QEwAQ&usg=AFQjCNE8_gywa9BcY_olAc_0skdB42vpoQ
http://www.google.com/url?url=http://dronologue.fr/europe-leasa-veut-fixer-un-cadre-reglementaire/&rct=j&frm=1&q=&esrc=s&sa=U&ei=W7EbVe2lC8WwUZbbg7AJ&ved=0CBgQ9QEwAQ&usg=AFQjCNE8_gywa9BcY_olAc_0skdB42vpoQ
http://www.google.com/url?url=http://www.diyphotography.net/faa-drastically-restrict-drone-flight/&rct=j&frm=1&q=&esrc=s&sa=U&ei=gLEbVbfzCYXiUYXfgKgJ&ved=0CBgQ9QEwAQ&usg=AFQjCNE2ikIMSbUfJO7awqZHI3QTfk5fFw
http://www.google.com/url?url=http://www.diyphotography.net/faa-drastically-restrict-drone-flight/&rct=j&frm=1&q=&esrc=s&sa=U&ei=gLEbVbfzCYXiUYXfgKgJ&ved=0CBgQ9QEwAQ&usg=AFQjCNE2ikIMSbUfJO7awqZHI3QTfk5fFw

Support for implementation — eQRH User and Compliance Manual
~ Generic Compliance Manual to help for

Pt £ e 1R oSl

i e

e AIRBUS

s 10

the eQRH Approval

+ Specific eQRH considerations identified by Airbus, the
EASA, and the FAA

+ Validated by the EASA and FAA in the corresponding
Operational suitability Letters

+ To be tailored and completed by the Operator in
accordance with the applicable local regulation

+ Delivered with the eQRH application AIRBUS
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Presenter
Presentation Notes
For the regulation aspects, I think that most of you know that some electronic checklist products are already available in the market. But what you have to keep in mind is that our objective is not only to implement an electronic checklist product but to define and approve the first paperless cockpit worldwide.

[CLIC]

This is the reason why, we set up an early and close cooperation with the authorities to secure this important innovation from a regulation stand point.

This early involvement enabled to identify some specific requirements to answer our ambitious objective. And, as I have just presented, these requirements were considered in the eQRH application design and in the concept of operations.

EASA and FAA were involved in the Operational and Human factor assessments of the eQRH that I will present to you shortly


Support for implementation — Installation, Administration, and User Guides

___.___.::{_:fﬁii'UsefuI Information to implement the eQRH

+ Provides useful information to install, administrate and
use the eQRH application

+ Compatible Operating Systems and Hardware

-+ Delivered with the eQRH application

For any E-Ops Service and Apikation Suoport queries please creie  dossier in TechReguest
Par rcre TR o TRCHREGUISE Fieask eler 1 I TECASGUES! COMMUSI. LT Fraldsi on ABUSWIENS, WER
'Pchues 3N TG MOCIsS, SR/ GUIGH], 30T FAGS
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Presenter
Presentation Notes
For the regulation aspects, I think that most of you know that some electronic checklist products are already available in the market. But what you have to keep in mind is that our objective is not only to implement an electronic checklist product but to define and approve the first paperless cockpit worldwide.

[CLIC]

This is the reason why, we set up an early and close cooperation with the authorities to secure this important innovation from a regulation stand point.

This early involvement enabled to identify some specific requirements to answer our ambitious objective. And, as I have just presented, these requirements were considered in the eQRH application design and in the concept of operations.

EASA and FAA were involved in the Operational and Human factor assessments of the eQRH that I will present to you shortly


Support for implementation — eQRH elLearning
Zﬁij;:::::f:fj::l Dedicated Flight Crew eLearning

-+ Flight Crew elLearning covering the training items of the
eQRH User and Compliance Manual

oo + Validated by the EASA and FAA in the corresponding
E Em Operational suitability Letters

-+ Delivered with the eQRH application (standalone
version)

-+ Avallable in Airbus LMS with additional functions
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Presenter
Presentation Notes
For the regulation aspects, I think that most of you know that some electronic checklist products are already available in the market. But what you have to keep in mind is that our objective is not only to implement an electronic checklist product but to define and approve the first paperless cockpit worldwide.

[CLIC]

This is the reason why, we set up an early and close cooperation with the authorities to secure this important innovation from a regulation stand point.

This early involvement enabled to identify some specific requirements to answer our ambitious objective. And, as I have just presented, these requirements were considered in the eQRH application design and in the concept of operations.

EASA and FAA were involved in the Operational and Human factor assessments of the eQRH that I will present to you shortly
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eQRH Roadmap g. g.“

:ﬁﬁﬁii::::::::.":j::l Entry into service

FlySmart + Auvailable since March 2017 on Windows
~ CUSTOMER + Available from May 2017 on iPad
| + EFB operators (FlySmart & Third Party EFBS)
-+ Paper QRH printing stoppage by end 2017

(FOT 999.0088/16 Rev 02 dated 29-MAR-2017)
ALY T~
ERORN o /oo

page 65 AIRBUS




Electronic QRH — Communication
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~—~. AIRBUS/NAVBLUE

\”/ communication to Operators

+ Worldwide FOT announced the eQRH EIS end of March
+ Worldwide “Keynote” event in April

+ “Flight Ops and Training” Worldwide Web Conferences planned
beginning of May

+ Communication and workshops planned in the “Flight Ops and
Training” seminars from June

AIRBUS



CONCLUSION

AIRBUS



Conclusion

Remove paper processes: Ease Flight Crew duty

Takeoff charts, FIt Ops manuals, and enhance safety e
charts, Flight briefing data..

e Improves airline
operations’ efficiency

FlySmart

Improves airline’s
with Airbus

reactivity e

Reduces costs: e
e * Reduce Engine Maintenance costs bas%gso?]piﬁ{gynaét%a,%?\r/\lﬂ?e”é
* Remove paper management (EASA/FAA)

* Simplify ground processes

Page 68
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Conclusion

To implement EFB => Consider complete approval process

CAA

Ciwvil Aviation
Authority

Page 69 Electronic Flight Bag - ICAO/AIRBUS FOSAS

Final Report

Airline EFB

AIRBUS



Any questions?

Thank you

© Airbus S.A.S. All rights reserved. Confidential and proprietary document. This document and all information contained herein is the sole property of AIRBUS. No intellectual
property rights are granted by the delivery of this document or the disclosure of its content. This document shall not be reproduced or disclosed to a third party without the
express written consent of AIRBUS S.A.S. This document and its content shall not be used for any purpose other than that for which it is supplied. The statements made herein
do not constitute an offer. They are based on the mentioned assumptions and are expressed in good faith. Where the supporting grounds for these statements are not shown,
AIRBUS S.A.S. will be pleased to explain the basis thereof.

AIRBUS, its logo, A300, A310, A318, A319, A320, A321, A330, A340, A350, A380, A400M are registered trademarks.
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