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What is in a pilot’s flight bag ?

+ Aircraft 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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What is an EFB?

EFB
Electronic Flight Bag
A set of hardware and software applications 
enabling paper elimination and improving 

cockpit operations.
 Optimized flight preparation and operations

 Optimized aircraft computations

 Reduced aircraft weight and costs

 Enabled transition to full digital operations

Traditional 
paper

Less Paper in 
Cockpit (LPC)

FlySmart 
with Airbus
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EFB Hardware

ex-class 1

« Portable device »

ex-class 3

«Aircraft installed Devices »

ex-class 2

« Portable mounted devices »

Flight Operations solutions for Flight Crew
Ground Applications for customization and administration

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

ex-class 1

« Portable device »
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EFB Hardware
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Mount designed for iPads 
2 / 3 / 4 / Air / Air 2 / Pro 9.7” 

EFB usable all flight 
phases

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

Certified

Modular SBs
Mount and/or
Power Supply

Sep 19-21, 2017

Presenter
Presentation Notes
Mounting Device for iPad



EFB Hardware
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EFB usable in all flight 
phases

Certified

Power Supply with 
Cockpit Power Outlet
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New Mounting Device for 10”-13” Tablets



EFB Hardware

ex-class 2
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EFB Hardware

ex-class 2
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EFB Hardware

ex-class 3

«Aircraft installed Devices »
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EFB Hardware

JAA TGL36

AC120-76C

PORTABLE EFB +
INSTALLED RESOURCES*

*Installed resources are optional
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EFB Software
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EFB software
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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.



EFB main menu

Fu l l y  cus tomizab le  menu
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EFB Status page

A l lows  check ing  the  va l id i t y  o f  EFB vers ion
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Loadsheet
Remove Trim Sheet paper processes

• Non accurate
• Paper processes
• Non easy LMC

+ Accurate
+ LTS paper processes removal
+ Very easy LMC consideration

LMC: Last Minute Change             LTS: Load and Trim Sheet Electronic Flight Bag - ICAO/AIRBUS FOSASPage 20
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Take-off
Remove Takeoff charts paper processes

• Conservative paper corrections 
• Non optimized computations

• Loss of revenue

+ 300kg to 1200kg additional payload
+ Flex Temp increase by 3°
+ Increase your revenues
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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

+ Stop being over penalized with MEL/Inop items
+ Dispatch / In Flight Landing perf. calculations
+ Accurate consideration of MEL/Inop item
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In flight

Remove In Flight charts paper processes

• Paper calculations 
• High workload: risk of errors

• Not optimized

+ Easy and accurate computations
+ Climb, Cruise, Plan, Descent, Holding, Atmos.

+ Risk of errors and workload reduced
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Ops Library Browser
F C O M .  M E L .  A F M .  C D L .  C C O M .  F C T M .

+ Enhanced consultation of operational 
manuals provided in XML format:   

3 information layers
ECAM and word search
Web-like consultation

+ Links between Manuals and 
Performance applications

+ Optimized Flight Ops Manuals data 
management thanks to the association 
with  Airbus ground tools
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eFlight Folder

Traditional paper flight folder:
• Lot of paper to manage

• Huge and costly processes
• Non optimized operations

All flight briefing packages in electronic format: weather 
data, NOTAMS(Highlighting, Note & Edit tools), 

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

Operational Flight Plan

+ FMS init

+ Fuel & Load revision

+ Fuel/time follow-up

+ Signature

+ XML customizable

Automatically filled in with Airbus class 2 and class 3
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e-Charts hosting capability

+ Integrated in Airbus EFB, run as others EFB soft.

+ Quickly download & revise your charts

+ Easily zoom in & out

+ Remove paper charts processes

+ Reduce your costs

Integrated in partnership with…
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EFB administration – Generic Airline Process

EFB
Administrator

Performance 
administrator

Operator’s Ground process

Documentation
Administrator

Web site

IP Comm
(or USB)

GAS

Wi-FiGateway

Aircraft
performance

dataAirport data 
providers

PEP / 
PAAdmin

FODM
Ops manuals

ADOC

Electronic Flight Bag - ICAO/AIRBUS FOSAS

PA: Performance Administrator  PEP: Performance Engineer’s program  
FODM: Flight Operations Documentation Manager   ADOC: Aircraft DOCumentation tool 
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Securité transfert H Code/Arinc 665




EFB administration – Generic Airline Process

Configuration report

Monitor fleet 
configuration

PEP/PAAdmin
tools

FODM Update
Create configuration

EFB Administrator

eCharts

GAS/Gateway 
update

FlySmart update

Ops manuals
revisions

(FCOM, MEL…) Documentation
Administrator

Customize & publish

NAA
approval

Airport data

Customize & generate

Performance
Administrator

EFB software

Deploy

On-board EFBs

Validate

Tech pilots

FlySmart update

Electronic Flight Bag - ICAO/AIRBUS FOSAS

Page 29

Sep 19-21, 2017



Introduction
EFB, what is it ?
How to implement EFB ?
Next steps



Airline Process & 
Organisation

IT & Tools
DeploymentInstallation

Administration

 
  

 

MEL

Tech pilots

Tech doc
dpt

[FODM]
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Operational
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What needs to be implemented

Pilots’ Use
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EFB operations are governed by National Authorities

Pilots’ Use

 
  

 

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



The Authorities requirements

AMC 20-25
AC120-76C

AMC 20-25

AC 120-76C
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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.



The Authorities requirements

HMI

Hardware
Portable? Mounting device? Mounted?

Power supply?
Electro Magnetic Interferences? 

Depressurization?
Software

Type A: Certificates, Crew rest calculation
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…

AMC 20-25
AC120-76C
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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

HMI

Tr
ai

ni
ng

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

AMC 20-25
AC120-76C
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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.
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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.
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Flight crew should be trained on each application, on the system architecture but also on the back-up procedure.
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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

HMI

Tr
ai

ni
ng

Security

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
• At software level
• At hardware level

AMC 20-25
AC120-76C
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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

HMI

Tr
ai

ni
ng

Security

O
ps

 e
va
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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 of 

each EFB function
• Identification of potential losses

• Analysis of operational consequences
• Mitigating measures

Ops evaluation

AMC 20-25
AC120-76C
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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.



Airbus support for Operation Approval

HMI

Tr
ai

ni
ng

Security

O
ps

 e
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n

AMC 20-25
AC120-76C

• Generic Compliance Dossier
= Set of documents agreed with 

EASA and FAA• Compliance Matrix

 Delivered to all our 
FlySmart with Airbus 

Customers
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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.



Airbus support and airline’s effort for approval

HMI
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Local 
Regulations

Airbus material
Airline adaptation
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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.



EFB Ops Approval – Project Roadmap
“M

ov
e 

to
 E

FB
” 

se
rv

ic
e

EISGround tools deployment & training

Analysis Tailored 
recommendations

Operational
Dry run

Follow-up of the deployment 
by the Airline

Review NAA’s 
regulatory 
framework

Inputs & assistance
to build-up the approval dossier

Final review 
meeting

with NAA

Assistance 
to operational 

approval

-6-9-12 -1

Analysis
report

Recommendation 
dossier

Operational 
Dry run report

Regular 
Webex

Customized
compliance

matrix
Inputs for the

approval dossier
Meeting with
A/L & NAA

Months before EIS
-3
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EFB / Non-EFB Customers

FCOM & QRH
EFB

CUSTOMER
IN FLIGHTTAKEOFF LANDING LOADSHEET

Page 
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NON EFB
CUSTOMER

WITH

PERFORMANCE TABLES
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Today’s Flight Operations – A380 & A350 
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Only Paper
QRH on board

Limited Paper QRH  
(SMOKE & EMER 

EVAC)

IN FLIGHTTAKEOFF LANDING LOADSHEET

EFB SOPs

No Performance 
Tables in 

FCOM/QRH/MMEL

ECAM

Optimized Performance 
Computations

Presenter
Presentation Notes
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
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Only Paper
QRH on board

IN FLIGHTTAKEOFF LANDING LOADSHEET

Optimized Performance 
Computations

EFB SOPs

No Performance 
Tables in 

FCOM/QRH/MMEL

No Paper in 
the Cockpit eQRH



eQRH Workshop

Electronic Flight Bag - ICAO/AIRBUS FOSAS

Workshop Outcomes:

• Not on Dedicated Platform
• Not PDF like

• Interactive Checklist
• Removal of Performance Tables
• Generic Operational Approval
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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

EFB Based Operations &
First Paperless Cockpit

+ Electronic QRH 
Checklists & Procedures management

+ QRH Content
QRH layout enhancement
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Electronic QRH – eQRH Functions*

+ Management of 
Normal Checklists

+ Management of 
Abnormal Procedures

+ Display of Operational 
Data

* Refer to the eQRH demo and presentations in Airbus World for more details
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Electronic QRH – QRH Content Enhancement

+ Enhanced Content and Display 
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eQRH Concept

Electronic Flight Bag - ICAO/AIRBUS FOSAS
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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




eQRH Improvements

Normal Operations

Initialization

Abnormal Operations

Additional features

Electronic Flight Bag - ICAO/AIRBUS FOSAS
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eQRH demonstration :
Initialization
Normal Operations
Abnormal Operations
Additional Features
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eQRH – Design Assumptions
•HMI :

+ Common HMI on iOS and Windows

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

Colour coding

+ The HMI reflects the data content and eQRH 
configuration 

• Tab panels = PSLs in the QRH order
• OEB panel created if no OEB
• NCL page = list of NORMAL PROC + LIST of 

other items
• List of procedures = Procedures in the PSL
• Procedure content = XML data content

Electronic Flight Bag - ICAO/AIRBUS FOSAS Sep 19-21, 2017
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eQRH – ABN procedures adaptation to electronic display
Adaptation of the QRH content & layout to electronic display

• ABN procedures reviewed :
• Mains steps visible immediately
• Procedure structure visible immediately

+ Enhanced Content 

Electronic Flight Bag - ICAO/AIRBUS FOSAS Sep 19-21, 2017
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eQRH – ABN procedures adaptation to electronic display
Adaptation of the QRH content & layout to electronic display

+ Enhanced Display 

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



Specific application to answer 
specific requirements
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eQRH – Quick Access
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eQRH – computation/display issue mitigated

Electronic Flight Bag - ICAO/AIRBUS FOSAS



eQRH evaluations

 Human Factor involvement agreed with EASA
 Evaluation scenarios agreed with EASA 
 4 Airlines involved

Operational and Human Factor 
evaluations conducted

Airbus Evaluations

In-House Evaluations

Brilliant and very intuitive. 
very simple to use.

Faster and more efficient 
operations compared to 

paper

Electronic Flight Bag - ICAO/AIRBUS FOSAS
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eQRH Evaluation – eQRH Cockpit Configurations

Several Cockpit Configurations evaluated 

OR
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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

 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

First Paperless Cockpit worldwide
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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

 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

Generic Compliance Manual to help for 
the eQRH Approval
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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

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

 Compatible Operating Systems and Hardware

 Delivered with the eQRH application  

Useful information to implement the eQRH
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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 eLearning

 Flight Crew eLearning covering the training items of the 
eQRH User and Compliance Manual 

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

 Delivered with the eQRH application (standalone 
version)

 Available in Airbus LMS with additional functions

Dedicated Flight Crew eLearning
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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 Roadmap

FlySmart
CUSTOMER

THIRD PARTY EFB
CUSTOMERS

Entry into service
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 Available since March  2017 on Windows
 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)



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  



CONCLUSION



Conclusion

Reduces costs:
• Reduce Engine Maintenance costs

• Remove paper management
• Simplify ground processes

Ops approval framework 
based on international rules 

(EASA/FAA)

Remove paper processes:
Takeoff charts, Flt Ops manuals, 

charts, Flight briefing data…

Improves airline 
operations’ efficiency

Ease Flight Crew duty 
and enhance safety

Improves  airline’s  
reactivity

FlySmart
with Airbus

Electronic Flight Bag - ICAO/AIRBUS FOSAS

Benefits of operating with an Electronic Flight Bag
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Conclusion
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To implement EFB => Consider complete approval process
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Thank you

Conclusion

Any questions?
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