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SMS Embraer – One Standard for all Regions
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SMS Requirements
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MLB

SJK

ELEB

OGMA
CS FLL, MLB

IWA, BDL

Aerodrome GPX

CS SJK, GPX

CT SJK

GPX

CS SOD CS ELEB

EPTA GPX

BOT EACS FLL

CS BNA CS LBG

HEAI

EEJ JAX

Defined specific manuals to each units (Annex to the  SMS Corporate Manual)

SMS Corporate Manual

(ENS-005776)

SMS Implementation – Status
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ASC-EMB

ASC-BOT ASC-HEAI
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ASC-ELEBASC-MLB

ASC-SJK
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ASC-GPX

ASC-OGMAEEJ SSC

SMS Implementation – Highlights

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

(*) IS-BAO: International Standard for Business Aircraft Operations

SMS Implementation – Highlights
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Implementation Plan (Service Centers) approved by ANAC

SMS Implementation – Highlights
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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)

SMS Implementation – Highlights
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Embraer SMS - Part 21
Design & Manufacturing 

(D&M)
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Embraer SMS Components
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Embraer SMS
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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.

RISK ANALYSIS

Safety Risk Management
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ESTABLISH 
MONITOR 

PARAMETERS

MONITOR FOR 
EVENTS

ASSESS 
EVENT & RISK

DEVELOP 
ACTION PLAN

ACTION PLAN 
DISPOSITION 

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

Product Safety Monitoring
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ESTABLISH 
MONITOR 

PARAMETERS

MONITOR FOR 
EVENTS

ASSESS 
EVENT & RISK

DEVELOP 
ACTION PLAN

ACTION PLAN 
DISPOSITION 

Safety reports are sent to 

airsafety@embraer.com.br

Product Safety Monitoring
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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).

Product Safety Monitoring – Example ERJ-145

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

PARAMETERS

MONITOR FOR 
EVENTS

ASSESS 
EVENT & RISK

DEVELOP 
ACTION PLAN

ACTION PLAN 
DISPOSITION 

Identified issues are subjected to a risk assessment 
involving Air Safety, Engineering, Customer Support, 
Airworthiness, Operations and other related areas. 

Product Safety Monitoring

Hazard – Existing 
source of potential 
damage, injury or 
adverse, effects

Risk – Potential 
effect of the 
hazard, expressed 
as combination of 
consequence and 
Likelihood.

Risk 
Treatment
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Qualitative QuantitativeSemi Quantitative

RISK VALUES 
Applicable Formula 

R =Probability x Conditional 
Probability x  Severity 

VALUE 

Total Uncorrected 
Fleet Risk 

(weighted events) 

RT = [ F x U x Σ x T ] x [ CP ] x [ IR ] 
 

= 3.0E-7 X 8 X 483 x 12775 x 1 x 0.16 
2.3 

Uncorrected 
Individual Risk  
(fatalities per 
flight hour) 

RI =   [ FI ] x [CPI ] x [ IR ] 
 

= 3.0E-7 X 1 X 0.16 4.8E-8 

90-Day Fleet Risk 
(fatalities) 

R90 = [ F x U90 x Σ 90 x 90 ] x [ CP90 ] 
x [ IR x EO ] 

 
= 3.0E-7 X 8 X 704 x 90 x 1 x 0.16 x 78 

1.9 

Control Program 
Fleet Risk 
(fatalities) 

RC =  [ F x UC x Σ C  x  TC  ] x [ CPC ] 
x [ IR x EO ] 

 
= 3.0E-7 X 8 X 704 x 270 x 1 x 0.16 x 78 

5.7 

Control Program 
Individual Risk 
(fatalities per 
flight hour) 

RCI = [ FCI ] x [ CPCI ] x [ IR ] 
 

= 3.0E-7 X 1 X 0.16 4.8E-8 

 

AC 39-8

TARAM

Risk Assessment
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Safety 
Concern

No Safety 
Concern

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.
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No Safety Relevance

Potential primary 
cause of an accident

Causing Operational 
disturbance

Eventual Reduction 
on Safety Margin

Potential contributing 
factor of an Accident

Traditional Approach
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Using the Risk 
Assessment, 
each issue 
receives an 
index number, 
indicating the 
related priority   

Embraer Risk Assessment Approach
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Example: Rate of dual pitch trim shutdowns (main and backup 
channels).

27 - PITCH TRIM (Main and Back-up) Inoperative
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Risk Assessment Based on FAA AC 25.1309
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1 – Minor
Slight reduction  of  safety  margins
Routine  changes  of  flight  plan

2 – Major
Significant reduction  of  safety  margins
Reduction  of  crew  ability to  cope with  situati on
Physical  effects / injuries to occupants

3 – Hazardous
Large reduction  of  safety  margins
Crew  cannot be relied upon to implement  defenses
Injuries  /  death  of  small  proportion  of occup ants

4 – Catastrophic
Possible  loss  of  airplane  with  multiple  fatal ities

Severity Classification Probability Level

5 – Frequent ( P ≥≥≥≥ 10-3 ) 

4 – Probable ( 10-3 to 10-5 )
May occur one or more times during the operational life of 
each airplane of the fleet

3 – Remote  ( 10-5 to 10-7 )
Unlikely  to occur to each airplane, but may  occur  several 
times during the operational life of the fleet

2 – Extremely  remote  ( 10-7  to 10-9 )
Not expected to occur  to each airplane, but may oc cur a few 
times during the operational life of the fleet

1 – Extremely  improbable  (P ≤≤≤≤10-9 )
Not expected to occur

xx

==Level of control

++

Risk Index - RI

2  3  4  5  6  7  8 9 10  11  12  13  141

Risk Index Calculation – Example ERJ-145
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ESTABLISH 
MONITOR 

PARAMETERS

MONITOR FOR 
EVENTS

ASSESS 
EVENT & RISK

DEVELOP 
ACTION PLAN

ACTION PLAN 
DISPOSITION 

The safety priority can be directly perceived by all 
involved areas of the company, with a proposed 
reference schedule for action definition and availability.

Product Safety Monitoring
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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. 

Product Safety Monitoring

PSC  CHAIRMAN: 

Product Integrity
Vice President

Airworthiness and Air 
Safety Assistant

Customer Support 
Commercial

Customer Support 
Executive

Flight Tests and 
Operations

Commercial Aviation 
Engineering

Executive Aviation 
Engineering

Procurement / Supplies

Commercial Aviation 
Programs

Executive Aviation 
Programs

Air Safety

Defense Aviation 
Programs/Engineering

Customer Support 
Defense

COORDINATION 
PRODUCT INTEGRITY

Chief Engineer
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ESTABLISH 
MONITOR 

PARAMETERS

MONITOR FOR 
EVENTS

ASSESS 
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ACTION PLAN 
DISPOSITION 

FIELD REPORT OF 
UNSAFE CONDITION

INTERNAL 
COMMUNICATION TO 
CONCERNED AREAS

COMMUNICATION
TO AUTHORITIES BY 

REQUIREMENT

SAFE CONDITION  
(LOOP CLOSED)

ACTION 
EFFECTIVENESS 

FOLLOW UP 

SAFETY / RISK
ANALYSIS

ACTION 
IMPLEMENTATION IN 

THE FLEET

ACTION 
DETERMINATION
FOR THE FLEET

Product Safety Monitoring

The Closing-the-Loop Concept
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ESTABLISH 
MONITOR 
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EVENTS
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Example: ERJ-145 Reports monitoring identified an unusual rate of dual 

pitch trim shutdowns (main and backup channels)

Product Safety Monitoring – Example ERJ-145
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27 - PITCH TRIM (Main and Back-up) Inoperative
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Product Safety Monitoring – Example ERJ-145
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Risk Matrix
                  Severity

  Probability

Catastrophic
A

Hazardous
B

Major
C

Minor
D

Negligible
E

Frequent 5  5A 5B 5C 5D 5E

Occasional 4 4A 4B 4C 4D 4E

Remote 3 3A 3B 3C 3D 3E

Improbable 2 2A 2B 2C 2D 2E

Extremely
Improbable 1 1A 1B 1C 1D 1E

RISK ANALYSIS – QUALITATIVE

Prevention Programs
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Actions deadline matrix

Intolerable Tolerable Acceptable
Actions definitions 2 days 15 days Monitoring

Actions implemetation 7 days 6 months

Risk Criteria

Risk Mitigation

RISK ANALYSIS – QUALITATIVE

Prevention Programs
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Safety Weeks 2014

� Embraer SJK – 2.145 participations

� Embraer GPX – 567 participations

� Embraer BOT – 447 participations

� Embraer HEAI – 572 participations

� Embraer MLB – 114 participations

Safety Promotion
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� 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

SMS Challenges
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QuestionsQuestionsQuestionsQuestions
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Thank You!Thank You!Thank You!


