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SMS Embraer — One Standard for all Regions
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SMS Requirements
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SMS Implementation — Status

SMS Corporate Manual
(ENS-005776)

Defined specific manuals to each units (Annex to the SMS Corporate Manual)
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SMS Implementation — Highlights
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Air Safety Committees
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SMS Implementation — Highlights

Embraer Executive Jets (EEJ) Flight Department IS-BAO* Level 1

W international business aviation council |
0@ i Certificate of Registration
| issued by the
ki A lanuary 27,2014 55 ¥y
ncipal . . . e .
s 16,43 A N— ) International Business Aviation Council
it Chiel Executive Offcer (
Montreal, Quebec | to
H3C 55 Canada Embraer S.A. 1
Tl (514) 954-8054 ;\d. ?r\ga:elrg:ar\a L!jl;a]:z?;z'!?l? -
Fax:(514§ 954-6161 80 Jose dos Campos, -201 | ~ . .
infolbac org Brazil f Embraer Executive Aircra ft, nc.
. D, ok |
Dear Mr, Curado: [
oot On behalf of the International Business Aviation Council, | am pleased to
Sute 455 congratulate you and the members of Embraer Executive Jets on achieving i i
Sukinier ot International Standard for Business Aircralt Operations (15-BA0) registration. This | for the successful implementation of the
i e b is a significant accomplishment of which your organization can be extremely proud, i .
o 3108 | International Standard for
buieiiac org Your management and personnel invested considerable time and persanal effort to | . . .
develop and implement this world-class business aviation code of practice. 15-BAQ | Business Aircraft Operatlons
s modeled on the 150 9000 family of standards. 1t requires development of i
programs, systems, processes and procedures to meet safety and security standards. 1 C[S_BAO)
The or i il training and security requirements /
are based on international standards and industry best practices. The foundation of
I1S-BAQ is the develop of a safety B system to assess and mitigate
the risks encountered in your flight operations. An independent audit validated the
entire process undertaken by your staff,
In achieving this registration milestone, Embraer Executive jets has joined the
expanding list of flight departments and operators around the world that have taken
the initiative to implement the 15-BAO to manage the safety, security, efficiency and
effectiveness of thelr operations,
s again on this si achis
Sincergly| X =
“The fecognized ;e T
/,/-// F 2 >
forum for leveraging um.—/ i
strengths of Members Kurt H. Edwards 1
Director General i
o enance the safery, i
rreptance and i
" L e b AT ]
badlin - Proedi P """ | Certificate Number- 130068
conibution o 4 potlt |
D | .( MBRAE
ursiness aviation | E B - R Date of Issue:  1_January 2014
P i Executive Jets
Valid Until: 1 January 2016

(*) 1IS-BAOQ: International Standard for Business Aircraft Operations
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SMS Implementation — Highlights
/

Implementation Plan (Service Centers) approved by ANAC
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Plano de Implementag¢do do SGSO

o T T T
Todigs Tovisio: T da empresasa: Fagina
EEQ-2014103580K ot 200814 e Sta-tand m o3 vz

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




SMS Implementation — Highlights

/

EASA SMS
Pilot Projects

06-February-2014

E-mail: nuno.marques@ogma.pt

Airbus (France), Dassault Aviation (France), Airbus Helicopters (France),
Rolls-Royce (UK), Lufthansa Technik (Germany), Jet Aviation AG
(Switzerland), Beechcraft Berlin (Germany), P3 Voith (Switzerland), SR
Technics (Switzerland), Marshall ADG (UK), HB Flugtechnik (Austria)

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




Embraer SMS - Part 21
Design & Manufacturing
(D&M)



Embraer SMS Components
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Embraer SMS
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RISK ANALYSIS
SEMI QUANTITIVE

PRODUCT
MONITORING

v

SAFETY
CORRECTIVE
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é f 3%

CUSTOMER / e
EMBRAER :

PREVENTION
PROGRAMS

RISK ANALYSIS INDICATORS
SAFETY QUALITATIVE :

PROMOTION
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Safety Risk Management

/RISK ANALYSIS

SEMI QUANTITATIVE

* For events involving system failures, malfunctions or defects on
customer aircraft.

 The results are obtained using system safety assessments and
historical data.

QUALITATIVE

 For Embraer operated aircraft.
* The results are obtained through subjective analysis, not providing
numerical data.



Embraer SMS

RISK ANALYSIS
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/
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Product Safety Monitoring

Service Newsletters gives reporting guidelines to the
operators, with the procedures and criteria to be followed
when reporting significant occurrences. A work
ESTABLISH instruction provides reporting guidelines to Embraer

MONITOR _ _
PARAMETERS Technical Representatives.

WORK INSTRUCTION

MONITOR FOR €EMBRAER o oVICE NEWSLETTER
EVE NTS ﬂnEiNﬂét‘?mF:;EEEmgnlggggﬂgmNs FOR TECHHMICAL AND QPERATIOMAL QCCURARENCES

SUBJECT: SIGNIFICANT TECHNICAL OPERATICMAL CCCURAENCE REPOATING PCLICY i SCOPE
) ‘n.a purpesa ol this decumant is bo provide the A Dieparment with adequats information, ¥ cos of
APELAAEILITE To. o/t EMEIRARF I At EMBIAEE 375 elremlin pRRralk, the sweats or shustions oz descrbed in .muWu and 4.3 oecur This wil ke achicesd by

accomplizhing the Frocedurss described an kem 4 af this EMS by the FickdRegional Technical
VALIDITY: This SNL ramalns valid unll [t 15 suparsadad or cancelled by @ subsaquent revsicn. Reprssertatives.
SCOPE: To prowide Né aparators with the procedurss 8nd citena [ be folowad when raporling e e o 1 1 Ty ‘c,i'fhd:n':"::mdm“p“";,?m ENS. 002744,

signifizant techricaloparalional occurrancas hal imvck e an aircrailt manulacturad by Embrasr.
Procedurss ss described in ML 110-00:0017, 121-00.0018, 120-00-0015, 145-00.0008, 170-00-0022

: ;E ;l f ;: ; : DESCRIPTION: and 150.03.0018 ars for Opsrators’ complancs.

Updaled and accurale Neid Information i e mast Important data o be considerad whan indestigaling 2 DEFINITIONS
any tachnical operalional QCcUmenc e, The prosadune descnbad Delow, similar o Ine carlifization aulharity
reporting requremeants, Inkends 1o expediie e nlcrmealon  @nsmission regarding  significant BML - Service Maws Latter L ’ N R
lechnicaloperalional oocurmencas, £0 hal EMErasr can avalatke and siart 1he responss aclion pocass: Eﬂ"ﬁ“ﬁ;nﬁ?ﬂm Brazikire o Hemelogagde Asrcndtica (Erazifan Rsgulation o Ssrcnautic
FAR - Federal Awmnnnagulmnm
{11 The felowing evenlts ere considerad signilicant lechnical coournences accordng to the Certiication G2 Customer kbegat =tam
Autherity Requirements: EASA_ EmbmofAlrSlﬂﬂy s
EE{JPS- : Chbemhum. mmmnﬂnn nrnh;»hn.gmmamﬁn?h;g-:n an -;lé-c,;?du;:;mlann inan
sirplans wit mm|nn|uoergnu uring which a p=rtisn ol the is condu: ead a tima
(8} Fires causad by a systam or equipment fallure, malfuncticn, or defecl. uw-shnld identificd in Part 121 = Part 135 that i detarmingd uzing an speroved one. srgng-inoperative
2 speed under standard atmospharic condiicns in il air.
{E1 An engine exhaust systam fallurs, Mallunclion, or defactwhich causas damage 1o the enging, ETOPS Signiicant ?m Emm&! :':uhn: uylﬂ I_chl.-:iEr Lh;ﬁmhzuhumn wyskem, I:udsi:.laum;tr
ipme unciioning ol which coukd adar ect the safety of an o the coatin
e i R Sl L and landing of an airplane during an ETOPS diversion. Each ETOPS uunﬁnm sysiem iz sihar an
ETOPS Group 1 Signdicant System or an ETOPS Group = Signiicant System.
D EVELO P () The accumulation or ciruiatian of txic of Nedous gases In the crew compariment or passenger ETOPE Crop 1 Birsheant Seatem o b Falede charsetanatics ‘deactly frked 1o the degree of
cain. redundancy Frovded by the number of srginge on the sirlans; is a system, the falure or maHundicn of
! ’ ! ’ ! which f:':uH Er-u-uh in an IFED, bI';.ua ;‘dhu';d?immlla athar p-w;r keas; contribuies: n'unilicnmllgluin tha
an ETOPS divsrsica by providi icnal redundancy for any sysiem power sourcs kst as a
ACTION PLAN (- A blade sinchural faikre. m‘?’d a8 nariralics Sn3nG; i casenial 1ar Prolonged cEGratn of 1 ANFARS a Cnge InaRSraIYG
(€1 Flammabk UK [eakage n areas whare an ignilon source normally exsts. - is an ETOPZ Sigrificant Sysiem that i not an ETOPS Group 1
! ! ! Signﬁm&ym

(h A braks syslem falura caused by structural of malerial falure during oparation.
i REFERENCES
(@ A stgnifcant aircralt primary struclural dedact o 18iure caused by any aulcgencus candiion

ratigue, understrenglh, corrasion, elc.). — Embrasr SHL 11000000017, 121-00-0016, 120000018, 145 00-0008, 170-00-0022 and 180-00-001 8.
- E%mﬂ ml;uogﬁiawhcﬁlin Manage ment Plan.
- a2e2s Hatling Procsss.
(i %r::mormm wibration ar butising caussd by & siructural or system malfunction, detest, or T ENZ 001252 Anakyais and | i gation f Froblsma intha Fiskd.
- — EMN2.00442% wesiigation of Problems in Equipment and Maierial
— FARTitke 14 CFR, Part 21, Subpart &, Sedions 21.3 and 21.4.
() Anengine falure, — RHBA 213

ACTION PLAN — Diocket Ho. FAA- 2002 5717 [ETOFS Final Rulsl.
Gy Any stinuciural or ight cominol system matfunction, dafect, or fallurewhich causas an inkerierence — ICHD Anns 12,
with rormal condral of the arcrei or which derogates e Tying quakties.

DATE: 14'Fetrd7 SML1T0-00-0022
GHANGE Mo.: 02 - 500k 07 PAGE: 101§ ENS-004 457 C o3 120508 18
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Product Safety Monitoring

/

ESTABLISH
MONITOR
PARAMETERS

MONITOR FOR
EVENTS

ASSESS

EVENT & RISK

DEVELOP
ACTION PLAN

ACTION PLAN
DISPOSITION
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Product Safety Monitoring — Example ERJ-145

/

ESTABLISH
MONITOR - -
PARAMETERS Example: ERJ-145 reports monitoring identified an
unusual rate of dual pitch trim shutdowns (main and
MONITOR FOR backup channels).
EVENTS
ASSESS 27 - PITCH TRIM (Main and Back-up) Inoperative
EVENT & RISK 008
DEVELOP g
ACTION PLAN %o,oz
0,00 \‘I ﬂ S
ACTION PLAN 58 2385335583888 :232385332§8583%§E
DISPOSITION
| == Monthly Average ——Three Months Moving Average

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




Product Safety Monitoring

/

|ldentified issues are subjected to a risk assessment

ESTABLISH iInvolving Air Safety, Engineering, Customer Support,

MONITOR Airworthiness, Operations and other related areas.
Ah

MONITOR FOR Risk — Potential

e R|_Sk effect of the
Treatment hazard, expressed
ASSESS as combination of
EVENT & RISK consequence and
Likelihood.
DEVELOP o
ACTION PLAN Hazard — Existing

source of potential
damage, injury or

ACTION PLAN adverse, effects
DISPOSITION J

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



Risk Assessment

/

Qualitative Semi Quantitative Quantitative

TARAM
Risk severity Reported Condition: Severity (s) Probabiliip) | s.p Applicable Formula
Risk . . . . L . . RISK VALUES R =Probability x Conditional VALUE
probability | Catastrophic| Hazardous | Major Minor | Negligible Pitch Trim Main and Backup inoperative in cruise flight 2 4 8 Probability x_Severity
A B C D E = = - : Total Uncorrected] RT=[FXUXEZXT]x[CP]x[IR]
Conditions that may increase severity: Severity (s) | Probebiliylp) | s.p Fleet Risk 23
i =3.0E-7X 8X 483X 12775x 1x 0.16
Frequent 5 5A 5B 5C 50 5 . . . . . (weighted events)
o = letch Trim Mam and Backup inoperative as soon as T T ENEIETC IR
. 4A 4B ~ R B airborne, trimmed nose-up 2 3 6 LRt he] R .
Occasianal 4 L = (fatalities per =30E7X 1X0.16 488
flight hour)
Remote 3 3A 3B 40 30 3E R90=[FxU90XxX90x90] x[ CP90]
90-Day Fleet Risk x[IRXEO] 19
1 bable 2 2 e I 2D 2E (fatalities) -
mprobable L 45 £5 Severity (s) | Probability Level (p) R AcTioN | worst Case =30E-7X 8X 704X 90X 1x 0.16 X 78
itari Highest value of (sx p)— RC=[FXUCXxXC x TC ]x[CPC]
Extremely ) 5- Frequent{ 1 to 10-3} 1to 5| Menitaring 4 Control Program
improbable 1 1A iC 1D 1- Minor 4 oo {8t 108 Fleet Risk x[IRXEO]
- System e
2- Wajor robanle (1-81010-5) o 78| Riiit Leval of Control (fatalities) | _ 5 E.7x 8% 704x 270x 1x 0.16 X 78
e ! T P (High =0, Med =1, Low =2} Control Program | RCI =[ FCI ] x[ CPCI X[ IR]
2- Extremely remote [10-7 to10-3 ) 11 | Reduction o - Individual Risk
14— Catastraphic . Preliminary Risk Index (fatalities per =3.0E-7X1X0.16
1- Extremely improbable {=10-0) | [>= 12 "™ Bimnbon™ RI = flight hour)
AC 39-8
1.00E-03 F ‘
T HIGH RISK
1.00E-05
! EXCESSIVE RISK
1.00E-06 +
1.00E-07 i tﬂcreas\nq
E ] concern
i -
1.00E-08 +
EMBRAER
1.00E-09 5
1.00E-10.+ 0 IOV AUV RO O N
1.00E+03 1.00E+04 1.00E+05 1.00E+06 1.00E+07 1.00E+08

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




Traditional Approach

/

Potential primary
cause of an accident

Potential contributing
factor of an Accident

The traditional approach divided the
Issues into Safety Concern and No
Safety  Concern  categories. This
approach is very subjective and does
not establish priorities for the safety
related issues.

L Eventual Reduction
o on Safety Margin
S

Causing Operational
disturbance

No Safety Relevance

Safety
concern

No Safety
Concern

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




Embraer Risk Assessment Approach

/
' ' Using the Risk 14
Potential primary >INg the RIS Immediate Action
cause of an accident Assessment, 13 Reauired
each issue 12 equire
receives an
Potential contributing !ng_ex tr_lumtl%er, 11 . .
factor of an Accident neicating e 10 Action for Risk
> related priority Reduction
wd
- ’ b
e Eventual Reduction ( Q 8
(o on Safety Margin S| 7 Improve System
" - Reliability
- = 6
A. 5
Causing Operational
disturbance & Monitor
3

No Safety Relevance

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




Risk Assessment Based on FAA AC 25.1309

/

Example: Rate of dual pitch trim shutdowns

channels).

(main and backup

FAA AC 25.1309 /

reference
for a Major Condition

27 - PITCH TRIM (Main and Back-up) Inoperative

a
:::::::

mmmmmmmmm

=== Monthly Average ——Three Months Moving Average

3 )

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




Risk Index Calculation — Example ERJ-145

/

Severity Classification ) @ Probability Level +

1 — Minor 5 - Frequent (P =10-3)

Slight reduction of safety margins

Routine changes of flight plan 4 — Probable ( 10-3to 10-5)

May occur one or more times during the operational life of
each airplane of the fleet

2 — Major

Significant reduction of safety margins

Reduction of crew ability to cope with situati on 3 — Remote (10-5to 10-7) .
Physical effects / injuries to occupants

Unlikely to occur to each airplane, but may occur several

times during the operational life of the fleet
3 — Hazardous g P

Large reduction of safety margins 2 — Extremely remote (10-7 to 10-9)

Crew cannot be relied upon to implement defenses Not ted t t h airol but ¢ i
Injuries / death of small proportion of occup  ants vot expected 10 occur 10 each airpiane, but may oc— cur a few :
times during the operational life of the fleet !

4 — Catastrophic
Possible loss of airplane with multiple fatal ities

1 — Extremely improbable (P <10-9)

Not expected to occur

__________________________________________________________________________________________________________________________________

Level of control —8 Risk Index - RI

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



Product Safety Monitoring
/

The safety priority can be directly perceived by all
ESTABLISH involved areas of the company, with a proposed

MONITOR reference schedule for action definition and availabllity.
PARAMETERS

MONITOR FOR o .
EVENTS

IMMEDIATE - SYSTEM
RISK REDUCTION RISHCREDOENON REVIEW

RI 214 13 12 11 10 9 8

12 . 3 d Z 3 6
HOURS DAYS DAYS pMGNIHIMONIHEMONIE4 MONTH

ASSESS
EVENT & RISK

DEFINEACTION

ACTION 24 4 1 Z 1) b 18
AVAILABILITY HOURS DAYS WEEK PMGONIHIMONHEMONIHEY MONTH

NIMEFORTAGTHONSY NEXT 50 100
ACCOMPLISHMENIS FLIGHT FH FH

DEVELOP
ACTION PLAN

A* . 1C* 2C*

ACTION PLAN
DISPOSITION

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



Product Safety Monitoring

/

ESTABLISH
MONITOR
PARAMETERS

MONITOR FOR
- EVENTS

ASSESS
EVENT & RISK

DEVELOP
ACTION PLAN

ACTION PLAN
DISPOSITION

The results of the risk assessment, investigation status
and actions proposal are presented to the Embraer
Product Safety Committee (PSC), composed by
representatives of different areas involved with the
product.

Commercial Aviation
Engineering

PSC CHAIRMAN: Defense Aviation
Programs/Engineering

Product Integrity
Vice President Customer Support

Defense
Chief Engineer

Procurement / Supplies

Commercial Aviation
Programs
Customer Support Executive Aviation

Executive Programs

Flight Tests and COORDINATION Air Safet
Operations PRODUCT INTEGRITY Ir salety

Executive Aviation
Engineering

Airworthiness and Air
Safety Assistant

Customer Support
Commercial

L
L
ik
%
4

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



Product Safety Monitoring

/

ESTABLISH
MONITOR
PARAMETERS

MONITOR FOR
EVENTS

ASSESS
EVENT & RISK

DEVELOP
ACTION PLAN

ACTION PLAN
DISPOSITION

The Closing-the-Loop Concept

FIELD REPORT OF
UNSAFE CONDITION
INTERNAL
COMMUNICATION TO
CONCERNED AREAS

SAFE CONDITION
(LOOP CLOSED)

ACTION COMMUNICATION
EFFECTIVENESS TO AUTHORITIES BY

FOLLOW UP REQUIREMENT

ACTION
IMPLEMENTATION IN
THE FLEET

SAFETY / RISK
ANALYSIS

DETERMINATION
FOR THE FLEET

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




Product Safety Monitoring — Example ERJ-145

/

ESTABLISH
MONITOR
PARAMETERS

MONITOR FOR
- EVENTS

. ASSESS

EVENT & RISK

DEVELOP
ACTION PLAN

ACTION PLAN
DISPOSITION

Example: ERJ-145 Reports monitoring identified an unusual rate of dual
pitch trim shutdowns (main and backup channels)

0.B. N*: 145-005/03
DATE: Dec 08, 2003

all phases of flight.

Breakers.

V - OPERATING INFORMATION:

If a pitch trim dual channel shutd
shall follow the current AFM pr
shown to be controllable with the

The pitch trim system can be re)
dual channel shutdown event

OPERATIONAL

BULLETIN

=) el

SERVICE BULLETIN

1. PLANNING INFORMATION
A EFFECTIVITY
Aircraft affected:

MODEL

EMB-145( ) and EMB-135( )

-( EIVIBRAER ©vrrcsaBRASILEIRA DE AERONAUTICA S/A - SJOSE DO

FLIGHT CONTROLS - REPLACEMENT OF THE HORIZONTAL STABIY
CONTROL UNIT (HSCU) FOR THE NEW PITCH TRIM SYSTEM

145004 thru 145362, 145364 thru
145413 thru 145461, 145463 thru 145483,
145485 thru 145494 145496 thru 145504,

SN

BRAZILIAN AIRWORTHINESS
DIRECTIVE

SERWVICO PUBLICO FEDERAL

EFFECTIVE DATE AD No.:

DEPARTAMENTO DE AVIACAD CIVIL -
¢ 28 Nov. 2004

2004-11-01

The following Rirworthiness Dizectiwe (AD), i=sued by the Deparsamento de RviagSc Ciwil (DAC) in

accordance with provisions of Chapter IV, Titles III of Cédigo Brasileizo de = — Law Mo. 7,565

dated 19 Decexmber 10856 - and Regulamenteo Brasilesizc d= FEomologaglds Rerondusica [FEFEA) 3%, applies o all

sirczaft registezsd in she Regissro Aeronéusico Brssileize. No person may opetate an aizcrals o which

thi= BD applies, unless it has previcusly ccmplied with the requizemerts established hezein.
AD No. 2004-11-01 - EMBRAFR - Amendment 39-1050.
APPLICABILITY:

This Asrworthiness Directive i1s applicable to all Embraer EMB-145() and
EMB-135( ) aircraft models in operation.

CANCELLATION / REVISION:
Mot applicable.
BEASON:

It has been found the occurrence of cases of loss of the pitch trim system due to a
simultaneous failure of both channels of the horizontal stabilizer control unit (HSCLT), which
results in difficulty to control the aircraft when the failure occurs inunediately after take-off.

Since this condition may occur in other airplanes of the same type and affects
flight safety, a corrective action is reguired. Thus, sufficient reason exists to reguest
compliance with this AD n the mndicated time Limit.

EEQUIRED ACTION:

Feplacement of the horizontal stabilizer control umt (HSCLT) with one bearing

anew P/N.

145411,
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Product Safety Monitoring — Example ERJ-145

/

Example: ERJ-145 Reports monitoring identified an unusual rate of dual
pitch trim shutdowns (main and backup channels)
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Embraer SMS
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Prevention Programs
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RISK ANALYSIS — QUALITATIVE

Risk Matrix

Severity

Improbable 1

This information is property of Embraer and canno

t be used or reproduced without written permission

Catastrophic Hazardous Minor Negligible
Probability A B D E
Frequent 5 5D 5E
Occasional 4 4E
Remote 3
Improbable 2
Extremely




Prevention Programs

/
RISK ANALYSIS — QUALITATIVE

Actions deadline matrix

Risk Mitigation
Risk Criteria NIGIEIE]EM Tolerable
Actions definitions 2 days 15 days

Actions implemetation 7 days 6 months
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Safety Promotion

Safety Weeks 2014

» Embraer SJK — 2.145 participations
» Embraer GPX — 567 participations
» Embraer BOT — 447 participations
» Embraer HEAI — 572 participations
» Embraer MLB — 114 participations
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SMS Challenges

/

» To assure SMS standardization and integration in all sites, avoiding
rework

» To define the time-frame schedule for each region according to the
local authorities deadlines

» Complexity and diversity of Embraer operations (Design &
Manufacturing, Service Centers, Flight Operations, Flight Tests,
Training Centers, Airport, etc)

» To have SMS implemented in the context of a certified Design
Organization
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