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Objective and Outline:

To provide the audience with an overview 
on the positive returns of fully involving the 
aircraft manufacturer in an accident 
investigation.

The positive returns of fully involving the aircraft manufacturer 
since “Day One” in an accident investigation
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The Continuing Airworthiness 
process and related requirements

Topics

• Embraer at a glance;

• The Continuing Airworthiness process requirements;

• The Manufacturer responsibilities regarding its products
during their lifetime to keep the fleet flying safely;

• How Embraer is prepared to assist the investigations 
conducted by the national authorities;
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TheThe EMBEMB--110 Bandeirante 110 Bandeirante PrototypePrototype at CTA at CTA -- 19691969
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0202 JanuaryJanuary 1970: 1970: thethe birthbirth of of EMBRAEREMBRAER

This information is the property of Embraer and cannot be used or reproduced without written consent.



TheThe firstfirst EMBRAER EMBRAER ProductProduct –– EMBEMB--110 Bandeirante 110 Bandeirante -- 19731973
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19 October, 1976

(and still flying)

TheThe firstfirst EMBRAER EMBRAER ProductProduct –– EMBEMB--110 Bandeirante 110 Bandeirante -- 19731973
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WE HAVE DEVELOPED OUR BUSINESS IN THE AREAS OF:

COMMERCIAL 
AVIATION

EXECUTIVE
AVIATION

EMBRAER
DEFENSE &

SECURITY
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WE ARE HERE TO SERVE OUR CUSTOMERS

COMMERCIAL AVIATION
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WE ARE HERE TO SERVE OUR CUSTOMERS

COMMERCIAL AVIATION

Regional Jets

37 seats
range*: 1,750 nm
LR version
Cruise 0.78 M

44 seats
range*: 1,650 nm
LR version
Cruise 0.78 M

50 seats
range*: 1,550 nm
LR version
Cruise 0.78 M

50 seats
range*: 2,000 nm
XL version
Cruise 0.80 M

* Single-class configuration: pitch 31” - FAR domestic reserves (45 min) + alternate of 100 nm; 91 kg (200 lb) per pax and 76 kg (168 lb) per crew member
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WE ARE HERE TO SERVE OUR CUSTOMERS

E-Jets

70 to 78 seats
range*: 2,100 nm

78 to 88 seats
range*: 2,000 nm

98 to 114 seats
range*: 2,400 nm

108 to 124 seats
range*: 2,200 nm

* AR Version, single-class configuration: pitch 32”- Long-Range Cruise, FAR domestic reserves (45 min) + alternate of 100 nm; 100 kg (220 lb)
per pax and 80 kg (176 lb) per crew member.

COMMERCIAL AVIATION
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Evolution Timeline - Embraer

EMB-110

EMB-120

EMB-170

ERJ-145

Embraer Products – Evolution Timeline

Embraer has 
produced 
aircraft from 
small GA to 
large 
commercial 
jets, currently 
operating in  
the five 
continents.

This information is the property of Embraer and cannot be used or reproduced without written consent.



Commercial Jets

* Schedule and non-schedule companies, and only E-Jets and ERJ families

83 AIRLINES IN
51 COUNTRIES
1,600 AIRCRAFT IN SERVICE*

This information is the property of Embraer and cannot be used or reproduced without written consent.



EXECUTIVE AVIATION
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Mid-Light

Mid-Size

Super Mid-Size

Large

Ultra-Long Range

Ultra-Large

Prototype Flying

Entry
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EXECUTIVE AVIATION
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MORE THAN 600 AIRCRAFT DELIVERED

IN OVER 45 COUNTRIES
January/2013



WE ARE HERE TO SERVE OUR CUSTOMERS

EMBRAER DEFENSE
AND SECURITY



Light Attack and Advanced Training

Intelligence, Surveillance and 
Reconnaissance (ISR) Systems

Super Tucano

EMB 145 AEW&C / MP / Multi-Intel

Tactical Military Transport

Transport of Authorities

Aircraft Modernization

Unmanned Aerial Vehicle (UAV)

KC-390

EMBRAER DEFENSE AND SECURITY

This information is property of Embraer and cannot be used or reproduced without written permission..



EMBRAER DEFENSE AND SECURITY
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ALX / A29ALX / A29
Super TucanoSuper Tucano



EMBRAER DEFENSE AND SECURITY

Note: Except undisclosed customers January/2013

OVER 50 ARMED FORCES IN 48 COUNTRIES

This information is the property of Embraer and cannot be used or reproduced without written consent.



Regional

General Aviation

Agricultural
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The Continuing Airworthiness 
process and related requirements

Topics
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• Embraer at a glance;

• The Continuing Airworthiness process     
requirements;

• The Manufacturer responsibilities regarding its products 
during their lifetime to keep the fleet flying safely and 
customers satisfied;

• How Embraer is prepared to assist the investigations 
conducted by the national authorities.
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What is Airworthiness? 
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What is Airworthiness ?

b. Airworthy. To be Airworthy: 

(1) The aircraft must conform to its Type Certificate (TC). Conformity to type
design is considered attained when the aircraft configuration and the
components installed are consistent with the drawings, specifications, and
other data that are part of the TC and would include any Supplemental Type
Certificate (STC) and field approved alterations incorporated into the aircraft. 

(2) The aircraft must be in a condition for safe operation . The condition of 
the aircraft relative to wear and deterioration (e.g., skin corrosion, window
delamination/crazing, fluid leaks, tire wear, etc.) must be acceptable. 

(FAA AC 120-77)
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Continuing Airworthiness - all of the processes 
ensuring that, at any time in its life, an aeroplane complies
with the technical conditions fixed to the issue of the
Certificate of Airworthiness and is in a condition for safe 
operation

ICAO Document No 9713 – 1998

What is Continuing Airworthiness ?



AD Issuance

The Aviation Administration that provides the Type
Certificate of an airplane issues an AD when an
unsafe condition is found to exist in a product and
the condition is likely to exist or develop in other
products of the same type design.

ADs are used to notify aircraft owners and
operators of unsafe conditions and the actions
required to resolve those conditions.

What is Continuing Airworthiness ?

This information is the property of Embraer and cannot be used or reproduced without written consent.



Continuing Airworthiness at EMBRAER :

• Occurrence Reporting to Aviation Authorities
• Follow-up of all in-service difficulties
• Relevant issues identification
• Taking part in the technical discussion related to 

continuing airworthiness, including risk analyses
• Managing the approval process for the technical

solutions safety-related
• Monitoring the AD and NPRM processes
• Follow-up the efficacy of the solutions

in operation.

What is Continuing Airworthiness ?

Esta informação é propriedade da Embraer e não pode ser usada ou reproduzida sem autorização por escrito.
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Continuing Airworthiness Process Workflow

ANAC AD 
FORUM

FLEET IMPLEMENTATION

ANAC 
AD

MODIFICATION APPROVAL
LINE IMPLEMENTATION

AND SB RELEASE

MANUFACTURER SAFETY 
COMMITTEE (PSC)

RISK ASSESSMENT

ENGINEERING 
TECHNICAL SOLUTION 

DEVELOPMENT

AIR SAFETY DEPARTMENT
COMMUNICATION FORM

CONTINUED 
AIRWORTHINESS OFFICE 

§ 21.3 PROCESS

OCCURRENCE 
COMMUNICATION

EASA

FAA

ANAC
CONTINUOUS FOLLOW UP 
PERIODIC MEETINGS WITH 

ANAC/FAA/EASA/TCCA

SERVICE REPORTS

� OPERATORS REPORTS

� TECHNICAL SUPPORT

� COSTUMER SUPPORT

� SUPPLIERS / PARTNERS

� SAFETY REPRESENTATIVES

� AUTHORITIES (FAA SDR, ANAC, ETC)



The Airworthiness Directives Process

ANAC ADs
ANAC AD accepted or endorsed
by other validation authorities.

Once an ANAC AD is issued, FAA starts the
NPRM process. 

Esta informação é propriedade da Embraer e não pode ser usada ou reproduzida sem autorização por escrito.



• 29 Service Difficulties Meetings for EMB-120/EMB-145 since 2001

• 19 Service Difficulties Meetings for ERJ 170/ERJ 190 since 2004

• ANAC, FAA, EASA and TCCA attendance

• Discussion and follow up of all relevant items.

Service Difficulties Meeting process results

Esta informação é propriedade da Embraer e não pode ser usada ou reproduzida sem autorização por escrito.
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Example: Elevator control cable damage
due to lightning strike 
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Closing the Loop - Service Difficulties
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Closing the Loop - Service Difficulties



Bonding jumper terminal 
with traction damage
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Closing the Loop - Service Difficulties



Example

Bonding Jumpers

Elevator Control Cables

Hight current

2

Attraction Forces
Terminal Rupture

3

Lithning strikes
the aircraft

1

Bonding jumpers
twist into cables  

4
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Bonding Jumpers
Damage

Closing the Loop - Service Difficulties

A

C
D

B



Service Difficulties Meeting process results

Esta informação é propriedade da Embraer e não pode ser usada ou reproduzida sem autorização por escrito.

Bonding Jumpers Damage
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Cable Damage

Closing the Loop - Service Difficulties



Solution: Service Bulletin 145-55-0028 (Mandatory)

DAC  AD: 2001-06-03R2

Esta informação é propriedade da Embraer e não pode ser usada ou reproduzida sem autorização por escrito.

Closing the Loop - Service Difficulties



The Continuing Airworthiness 
process and related requirements

Topics
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• Embraer at a glance;

• The Continuing Airworthiness process requirements;

• The Manufacturer responsibilities regarding 
its products during their lifetime to keep the 
fleet flying safely;

• How Embraer is prepared to assist regionally-wise the 
investigations conducted by the national authorities;

• Brief examples.



Manufacturer Responsibilities & Product Safety

To start coordinating technical expertise for the investigation 
action upon learning of an aircraft accident involving its 
product:

• Contacting the airline involved, through the Technical Support area

• Contacting the official agency through the Regional Air Safety office, 
offering assistance 

• Contacting the country’s investigation agency to recommend appointment 
of the Accredited Representative and Advisors (ICAO Annex 13)

• Put in action the Crisis Plan

• Defining Go-Team members to travel to the site

• To provide updates to headquarters on the related circumstances.

This information is the property of Embraer and cannot be used or reproduced without written consent.



If a safety issue is identified, the 
company will act to Close-the-Loop:

� Closing-the-Loop: a Flight Safety issue coordination action: 

� Accident Investigation Team and the Air Safety Department 

� Engineering,  Design, Program

� Drafting, review of SBs, OBs, FOLs, etc.

� Technical support to implement the actions

� Product Integrity contacting the certification authorities for 
mandating actions.

This information is the property of Embraer and cannot be used or reproduced without written consent.

Manufacturer Responsibilities & Product Safety



Will take immediate corrective action upon learning of an 
aircraft system malfunction or failure and issue warnings to 
users:

• Reports to Operators

• Operator Bulletins

• Flight Operators Support Letters

• New Airworthiness Directives

• Service Bulletins

• Revisions to AFMs/MMs

This information is the property of Embraer and cannot be used or reproduced without written consent.

Manufacturer Responsibilities & Product Safety
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• How Embraer is prepared to assist the 
investigations conducted by the national 
authorities;



The Continuing Airworthiness 
process and related requirements

Topics
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• How Embraer is prepared to assist the 
investigations conducted by the national 
authorities;

• The challenge of the aircraft growing complexity

• The Embraer resources for investigations

• The initial action on crash site

• The Embraer air safety team

• The challenge of software investigation

• The interface with CENIPA and other authorities



The Continuing Airworthiness 
process and related requirements

Topics

This information is the property of Embraer and cannot be used or reproduced without written consent.

• How Embraer is prepared to assist the 
investigations conducted by the national 
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Embraer Air Safety offices to assist the Regions of the World

This information is the property of Embraer and cannot be used or reproduced without written consent.



 

The Embraer Air Safety Team

This information is the property of Embraer and cannot be used or reproduced without written consent.

• Continuous training in accident investigation
• International experience
• Development of new investigation techniques



• Official Investigations............................................ ENS-007076
• Embraer Crisis Management Plan........................ ENS-002711
• Communication to Operators (ERFR)................... ENS-002710
• Reporting Process................................................ ENS-002712
• Air Safety Technical Advisory Reports.................. ENS-007075
• Operational Factors Monitoring............................. ENS-008244
• Survival Factors Monitoring................................... In preparation

Activities

Air Safety

Safety ProgramsData Analysis InvestigationsProduct Monitoring

Secretary

~

AMC

Embraer Safety Team: Activities & Processes

ENS =
Embraer 
Normative 
System

This information is the property of Embraer and cannot be used or reproduced without written consent.



The Continuing Airworthiness 
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• How Embraer is prepared to assist the 
investigations conducted by the national 
authorities;

• The challenge of the aircraft growing complexity

• The Embraer resources for investigations

• The initial action on crash site

• The Embraer air safety team

• The challenge of software investigation

• The interface with CENIPA and other authorities



• Participating in all areas of the investigation:

– Visiting accident scene and examine wreckage

– Obtaining witness information and suggesting areas of questioning 

– Accessing all relevant evidence and documents
– Participating in read-outs of recorded media

– Participating in off-scene investigation activities and testing

– Making assumptions in respect of various elements of investigation

• Assisting the IIC and the Accredited Representative in 
reviewing and commenting upon draft reports.

As advisor of CENIPA, Embraer canAs advisor of CENIPA, Embraer can assist in:assist in:

Aircraft Accident Investigation protocols

This information is the property of Embraer and cannot be used or reproduced without written consent.



CENIPA = Brazilian Prevention 
and Investigation Authority

Man

Medium Machine

The “Machine”

ICAO Doc 9756-AN/965 Manual of Aircraft Accident and Incident Investigation
Part III — Investigation

Machine

This information is the property of Embraer and cannot be used or reproduced without written consent.
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ERJ-190, CFIT, China

Designation of
Accredited 
Representative and 
Advisors by CENIPA:

Accident date:
24.Aug.2010

Designation Letter:
25.Aug.2010

The interface with CENIPA and other authorities

Quick designation



Contributing to Formal Investigation
Trainings with CENIPA

Working together with the Brazilian Investigation Authority 
(CENIPA)

This information is the property of Embraer and cannot be used or reproduced without written consent.
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• How Embraer is prepared to assist the 
investigations conducted by the national 
authorities;

• The challenge of the aircraft growing complexity

• The Embraer resources for investigations

• The initial action on crash site

• The Embraer air safety team

• The challenge of software investigation

• The interface with CENIPA and other authorities



Case study 1

ERJ-190,  CFIT,  China, 24.Aug.2010
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Case study

ERJ-190,  CFIT,  China, 24.Aug.2010
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Case study

ERJ-190,  CFIT,  China, 24.Aug.2010

This information is the property of Embraer and cannot be used or reproduced without written consent.

• Time: 21:36 (Local time)

• Flight: VD 8387 Harbin to Yichun (north China) 

• Descrition: During final approach to Yichun (north China) 
the aircraft impacted trees and shrubs, crashing about 
700m before the runway paved surface and aligned with 
runway center line. Post-crash fire consumed the aircraft.

• Conditions: non-precison approach 
at night
with fog



Media Photos
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Case study: ERJ-190, China, Aug 2010
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Media PhotosCase study: ERJ-190, China, Aug 2010



This information is the property of Embraer and cannot be used or reproduced without written consent.

Media PhotosCase study: ERJ-190, China, Aug 2010
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Case study: ERJ-190, China, Aug 2010
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Case study: ERJ-190, China, Aug 2010

Injuries

• 96 people in all on board, including 5 crew members
• 91 passengers
• 3 crew members and 41 passengers suffered fatal injuries
• 2 crew members and 33 passengers were serious injured
• 17 passengers were minor injuried in the accident. 
• The captain and the In-flight Security Officer (IFSO) survived.



Crash Site

Runway 30

Yichun / Lindu Airport

This information is the property of Embraer and cannot be used or reproduced without written consent.

Case study: ERJ-190, China, Aug 2010



VOR / DME

± 20 m

This information is the property of Embraer and cannot be used or reproduced without written consent.

Case study: ERJ-190, China, Aug 2010



Flight route and location of the event

HarbinHarbin YichunYichun

This information is the property of Embraer and cannot be used or reproduced without written consent.

Case study: ERJ-190, China, Aug 2010



Harbin / Yichun – 243 NM

ARC / STAR – RWY 30

YichunYichun

HarbimHarbim

This information is the property of Embraer and cannot be used or reproduced without written consent.

Case study: ERJ-190, China, Aug 2010



13,5 Km / 7,3 NM13,5 Km / 7,3 NM

Darkness Area
(no lights around)City and airport area

YichunYichun

Lindu AirportLindu Airport

This information is the property of Embraer and cannot be used or reproduced without written consent.

Case study: ERJ-190, China, Aug 2010



Terrain  Profile

Aircraft Trajectory and Terrain Profile

Rwy 30

Not in scale

Case study: ERJ-190, China, Aug 2010



Crash Site 

NDB OL

RWY 30

Flight direction

MLG contact Aircraft Final Position

This information is the property of Embraer and cannot be used or reproduced without written consent.

Case study: ERJ-190, China, Aug 2010



Case study: ERJ-190, China, Aug 2010
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Aircraft Final Position

Rwy 30

Case study: ERJ-190, China, Aug 2010

This information is the property of Embraer and cannot be used or reproduced without written consent.



First Point of Impact

Case study: ERJ-190, China, Aug 2010

This information is the property of Embraer and cannot be used or reproduced without written consent.



Lindu Airport – Facilities (PAPI)

SALS

HIRL

This information is the property of Embraer and cannot be used or reproduced without written consent.

Case study: ERJ-190, China, Aug 2010



Case study: ERJ-190, China, Aug 2010
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First Point of Impact
Second Point of Impact

Case study: ERJ-190, China, Aug 2010

Crash Site 
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Flight Direction

First Point
of Impact

Acft Final 
Position

Case study: ERJ-190, China, Aug 2010

This information is the property of Embraer and cannot be used or reproduced without written consent.



390m690m

First Impact

LH Engine LH Wing

MLG Tracks

18m

~260m

RH Engine

Crash Site Sketch 

Not in scale

Case study: ERJ-190, China, Aug 2010
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Cockpit

Tail

LH WingRight Wing

Case study: ERJ-190, China, Aug 2010
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Evidences obtained from 
specific components

Pitch Trim Actuator

Case study: ERJ-190, China, Aug 2010
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Evidences obtained from 
specific components

Flap Actuator

Case study: ERJ-190, China, Aug 2010
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Components and
Parts Identification

Case study: ERJ-190, China, Aug 2010



TDP LH
TDP RH

Eng 2

Eng 1

Runway 30
Aircraft damage

Case study: ERJ-190, China, Aug 2010



Charts – Arrival and Landing

Case study: ERJ-190, China, Aug 2010

This information is the property of Embraer and cannot be used or reproduced without written consent.



EGPWS Mode 4 (6 modes total)
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EGPWS Envelope
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EGPWS – GNP PROX TERR INHIB
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EGPWS Mode 6 (6 modes total)

“50,40,30,20,10”
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Case study 2

ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011
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ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011
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ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011



This information is the property of Embraer and cannot be used or reproduced without written consent.

ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011
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ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011
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Slat Actuator

ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011



Non-Volatile Memories

This information is the property of Embraer and cannot be used or reproduced without written consent.

CENTRAL MAINTENANCE COMPUTER

ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011



Slat Actuator Trip Indicator
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ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011



Slat Actuator (OTI) OvertorqueTrip Indicator

This information is the property of Embraer and cannot be used or reproduced without written consent.

ERJ-190,  Runway Overrun,  Quito, 17.Sep.2011
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Embraer Actions



The initial action on crash site

Tire marks on the runway
(Footprint)

This information is the property of Embraer and cannot be used or reproduced without written consent.



The initial action on crash site

Example: Hydraulic Pumps

This information is the property of Embraer and cannot be used or reproduced without written consent.

Gasket extruded 
indicating an above
specification case 

drain pressure



The initial action on crash site

Example: Hydraulic Filters

This information is the property of Embraer and cannot be used or reproduced without written consent.

DPI = Differential Pressure Indicator



The initial action on crash site

Example: Hydraulic Filters

This information is the property of Embraer and cannot be used or reproduced without written consent.

DPI = Differential Pressure Indicator



The initial action on crash site

This information is the property of Embraer and cannot be used or reproduced without written consent.

List of the components to be remove from aircraft
Example: Brake System



The Continuing Airworthiness 
process and related requirements

Topics
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• How Embraer is prepared to assist the 
investigations conducted by the national 
authorities;

• The challenge of the aircraft growing complexity

• The Embraer resources for investigations

• The initial action on crash site

• The Embraer air safety team

• The challenge of software investigation

• The interface with CENIPA and other authorities



The challenge of the aircraft growing complexity
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This information is the property of Embraer and cannot be used or reproduced without written consent.

If you don’t have
“Spock”

in your team ...

The challenge of the aircraft growing complexity



ENVIRONMENTAL SYSTEMS

COMMUNICATIONS

ELECTRICAL POWER

FIRE PROTECTION

FLIGHT CONTROLS

HYDRAULIC SYSTEMS

FUEL SYSTEMS

AVIONICS

PROPULSION SYSTEMS

AUXILIARY POWER SYSTEMS

STRUCTURES

This information is the property of Embraer and cannot be used or reproduced without written consent.

Aircraft Systems: Diversity of technologies

The challenge of the aircraft growing complexity



BANDEIRANTE

BRASILIA

ERJ

EJET

PHENOM 100

PHENOM 300

(SUPER) TUCANO

LEGACY 450/500

KC-390

No way for one person to know everything !
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The challenge of the aircraft growing complexity
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The challenge of the aircraft growing complexity



Visual Systems Description
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The challenge of the aircraft growing complexity



Training Videos

The challenge of the aircraft growing complexity
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The Continuing Airworthiness 
process and related requirements

Topics
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• How Embraer is prepared to assist the 
investigations conducted by the national 
authorities;

• The challenge of the aircraft growing complexity

• The Embraer resources for investigations

• The initial action on crash site

• The Embraer air safety team

• The challenge of software investigation

• The interface with CENIPA and other authorities
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COMMUNICATIONS
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AVIONICS

PROPULSION SYSTEMS

AUXILIARY POWER SYSTEMS

STRUCTURES

This information is the property of Embraer and cannot be used or reproduced without written consent.

Software investigation: The challenge

Aircraft Systems Using Software



“Historically, the emphasis during
investigations of aircraft accidents has
been on pilot error and/or mechanical
failures.  

Given the dominant role that software 
plays in today’s aircraft and air traffic
control systems, this emphasis is 
slowly changing to include software.”

Source: “Software Safety and Reliability”,  Debra S. Herrmann,  IEEE Computer Society, 1999

This information is the property of Embraer and cannot be used or reproduced without written consent.

Software investigation: The challenge



• Software is invisible, intangible,
abstract

• There are no physical laws underlying software behaviour

• There are no physical constraints on software complexity

• Software never wears out, traditional reliability measures
don’t apply

• Software can be replicated perfectly, no manufacturing
variability

Important considerations
about software

This information is the property of Embraer and cannot be used or reproduced without written consent.

Software investigation: The challenge
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Software investigation: The challenge
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The Continuing Airworthiness 
process and related requirements

Topics
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• How Embraer is prepared to assist the 
investigations conducted by the national 
authorities;

• The challenge of the aircraft growing complexity

• The Embraer resources for investigations

• The initial action on crash site

• The Embraer air safety team

• The challenge of software investigation

• The interface with CENIPA and other authorities



Recorders Guide Card
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EMBRAER-170/175/190/195 and Lineage
FDR - Flight Data Recorder   and CVR - Cockpit Voice Recorder

LOCATIONBASIC DATA

Forward
Avionics 

Compartment

Aft Avionics 
Compartment

(Behind Aft Galley)

In this aircraft family, both FDR and CVR functions are combined in a single 
unit called Digital Voice and Data Recorder (DVDR), manufactured by 
Honeywell. In some specific aircraft, variant installation uses similar unit 
manufactured by L3 Comm and is called Cockpit Voice and Data Recorder 
(CVDR). Two identical DVDR (or CVDR) units are installed in this aircraft 
model.

Dataframe : 256 wps

Recorded Parameters : aprox. 850

Dataframe Specification documents: 170EBD047 for Embraer-170/175
190EBD018 for Embraer-190/195

DVDR Honeywell (standard) CVDR L3 Comm (variant)

generic aircraft representation 

- Part Number: 980-6025-001  - Part Number: 2100-3083-10 
- Model: N/A - Model: FA2100
- Recording: 25h of flight data - Recording: ~ 60h of 
flight data

2h of audio 2h of audio
- Alitalia, Hainan

RECORDER’S GUIDE CARD

This information is the property of Embraer and cannot be used or reproduced without written consent.



EMBRAER-170/175/190/195 and Lineage
FDR - Flight Data Recorder   and CVR - Cockpit Voice Recorder

ACCESS – REAR UNIT

Rear Galley
(Trolleys Removed )

ACCESS – FRONT UNIT

Forward
Avionics 

Compartment

FWD

Rear

RECORDER’S GUIDE CARD

This information is the property of Embraer and cannot be used or reproduced without written consent.



EMBRAER-170/175/190/195 and Lineage
FDR - Flight Data Recorder   and CVR - Cockpit Voice Recorder

LINEAGE ACCESS TO DVDR REAR UNIT

Rear Bagagge Compartment

RECORDER’S GUIDE CARD



EMBRAER-170/175/190/195 and Lineage
FDR - Flight Data Recorder   and   CVR - Cockpit Voic e Recorder

The Honeywell DVDR has an built-in PCMCIA slot which enables the user to 
download the data recorded in FDR portion by using only a memory card (task 
number 31-31-00-970-801-A). Alternatively , it is also possible to download 
the FDR data by using a Hand Held Download Unit (HHDLU) connected to the 
RS-422 interface connector on the DVDR unit front panel (task number 31-31-
00-970-802-A). CVR audio can not be downloaded on wing . 

L3 Comm CVDRHoneywell DVDR

The L3 Comm CVDR does not have the PCMCIA slot facility for FDR 
download. The download must be done by using the FA2100 Portable
Interface Unit. Refer to Alitalia AMM task number 31-31-00-970-802-A.

PCMCIA cardPCMCIA Card

Note : the PCMCIA card must 
contain a specific file inside, a file 
called ‘atc_key.txt’. Otherwise the 
download data will be encrypted 
and EMBRAER does not have any 
toll to decrypt the data.

L3 Comm Portable Interface
PN: 17TES0043

Honeywell Hand Held Download Unit
PN: 964-0446-021

Downloading FDR Data 

Loosen the screw  to open 
the cover to get access to 
the DVDR connector.

Rotate 
the cover

RECORDER’S GUIDE CARD

This information is the property of Embraer and cannot be used or reproduced without written consent.



EMBRAER-170/175/190/195 and Lineage
CMC – Central Maintenance Computer (On-Board Diagnos tics System)

CMC

Downloading CMC data 

DMU – Optional Equipment

Download

Open Access Door

RECORDER’S GUIDE CARD

This information is the property of Embraer and cannot be used or reproduced without written consent.



EMBRAER-170/175/190/195 and Lineage
QAR – Quick Access Recorder

DVDR 2

QAR

Location Avionica Mini QAR Sagem QAR Teledyne QAR

Sagem QARSagem QAR Teledyne QARTeledyne QAR Avionica Mini QARAvionica Mini QAR
P/N ED35E109-04-00 P/N 2235400-06 P/N 804-0105-03
Delivered by EMBRAER Alitalia, Hainan Flybe
~1200 parameters ~2000 parameters
512 wps 1024 wps
Data frame Docs.: Data frame Docs.:
170EBD062 (170) ARD-ACAA01-IDMU
190EBD203 (190) (issued by Teledyne)

RECORDER’S GUIDE CARD
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Computer Simulations
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Iron Birds & Integration Labs
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Iron Birds & Integration Labs
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Example: Legacy N600XL and 737 Collision



Legacy N600XL and 737 Collision
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Tests at Cachimbo FAB Air Force Base
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Legacy N600XL and 737 Collision



Iron Birds & Integration Labs
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Discarded

(Information based on:  Final Report A-022/CENIPA/2 008)

Discarded
Discarded

Discarded

The hypothesis above was considered the 
most likely to have occurred

Legacy N600XL and 737 Collision



More than “machine”

• Maintenance Publications
• Operational Publications
• Training Publications
• News Letters
• Technical Support
• Continuing Airworthiness

and not only “manufacturer”

• Development Process
• Ground and Flight Tests
• Type Certification Process
• Systems, Parts and Components
• Acft Manufacturing & Assembly

This information is the property of Embraer and cannot be used or reproduced without written consent.



Operational & Maintenance Publications
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CVR Analysis

• Transcription (with synchonization)

• Spectral analysis 

This information is the property of Embraer and cannot be used or reproduced without written consent.



Ergonomic Analysis

• Thigh flexion;  

• Thigh abduction;

• Thigh rotation;

• Leg flexion;

• Leg rotation;

• Planter flexion; and

• Foot invertion.

Human Being  59%

Ergonomic Analyses

Working together with the Investigation Authority



Flight Data Analysis

• Graphical reconstruction
– From sketches, charts, pictures...

Original picture

AnimationSketch superimposed to 
animation

Trajectory re-
building



139

Supporting 
Investigations

• Runway Excursion Events
• Landing NLG Up 
• Collision with the ground
• Brake Fail
• Burst
• Runway Overrun
• Others

Flight Data Analysis



QuestionsQuestionsQuestionsQuestions



THANK YOU !THANK YOU !


