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Context of SMS at Bombardier Aerospace

Multi-certificate holder with 
operations world wide

SMS currently applicable to 
our Approved Maintenance 
Organization (AMO) and 
some aspects of our Flight 
Operations

Recognize SMS is the right 
approach and have 
completed 95% of our 
company wide Gap Analysis

SMS is currently being implemented for all of Bombardier Aerospace

Multiple
TCs/STCs

PC/POA/
Manufacturing

Operator 
(Flexjet/Shuttle)

AMO/BAS/
CAS

Training/
Distribution

DAO/DOA/DAS
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Pre-requisites for Communicating Risk and Safety 
Performance
• In order to best communicate risk and safety performance 

internally within Bombardier, and externally to our customers and 
regulatory agencies, we must have good, reliable data

• This data must be gathered and reported in a consistent fashion in 
order to maintain credibility

• This data must help us understand what presents the greatest risk 
and what needs to be fixed

• The safety culture must be in place in order to ensure we focus on 
the safety performance of the product, and avoid “playing the 
numbers”

• There are no “magic algorithms” that can be applied to all data to 
define or anticipate the next emerging safety issue

Fundamental basis for communication is good, reliable, consistent data
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ris
k

Measuring the number of discovered problems that 
represent an unknown and known safety risk. 

Measuring our performance in reducing that risk 
through technical resolution and implementation of 
corrective action.



5

Internal Communication of Risk and Safety Performance

• Communication of risk and safety performance at Bombardier is 
managed through a scorecard approach, with drill downs to the 
identified risks and safety performance, followed up with different 
management level reviews

• A monthly “Product Integrity and Safety” report is produced that 
captures all potential safety issues that have been identified to 
Bombardier
• This report contains the top level product line performance 

scorecards, as well as all the details of these issues including the 
determined risk

• This report also identifies emerging issues, trends and specific issues 
requiring attention

Bombardier utilizes a scorecard approach for internal communication
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4

Business A/C – April 2007 Scorecard

Total
Red-

tagged TBD Low Medium
High or 

Extrem ely 
High

Total

CL600 4 2 2 4 8 1 15 4 19 93 80 60 1 83 77
CL300 4 0 1 2 6 0 9 3 13 89 89 60 2 85 87
M20 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A
M31/35/36 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A
M40/L45 0 0 0 2 6 2 10 2 10 100 80 N/A 0 93 88
M55 0 0 0 0 0 0 0 0 0 N/A N/A N/A N/A N/A N/A
M60 0 0 0 1 3 2 6 3 6 83 50 N/A 2 78 83
Globa l 9 1 0 3 7 0 10 2 19 80 100 100 1 95 93

87 86

Status
investigation
investigation
investigation
investigation

Date 0.000
0.008
0.000
0.000
0.032
0.022
0.012

* IFSD rates done quarterly

Code

< or = 20

CL800

M60

CL601-604
Inv. AuthorityOperator Ow ner

ObjectivesDefinitions

LocationProgram

Key Perform ance Ind icators

Accident/Inc ident Investigations since last report

# 
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> or = 85 %
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Total 
PI&S 

Issues

# of PI&S 
Invest's

Red-
tagged

# of PI&S Projects

For fleet cam paign im plem entation only:
Program s loose 20%  for every cam paign "m andate", 
10%  for "very late" and 5%  for " late"

85%  >… > or = 60%
< 60%

O
ve

ra
ll 

%
 

R
at

in
g

Overa ll rating %

BU rating:

All-Caused IFSD rate
CL600

CL300

M45

Globa l XR1) # of PI&S Issues
Com bination of investigations and projects that have 
been identified as P I&S issues
Program s loose 5% for every issue above the objective

CL600 Engine Cowl Access Pane ls Fasteners 

> or = 80%

> or = 90%2) % of Technica l reso lution %  of projects for which a C AP has been deve lopped
%  of projects for which the C AP is on schedule > or = 80%3) % Perform ance to Schedule

4) % Cam paign on Schedule

Rudder travel lim iter transorb fa ilure
Thrust reverser quadrant partia lly jamm ed by 
Standby Instrum ent F luctuations

Program
CL300
CL300
CL300

La
st

 m
on

th
 

ov
er

al
l 

ra
tin

g

Em erging issues since last report
Im pact Risk LevelIssue

Risk Level Assessm ent

Pe
rf

or
m

an
ce

 
to

 S
ch

ed
ul

e

Fl
ee

t 
C

am
pa

ig
n

Rudder run away
TBD
Standby Instrum ent F luctuations
Departure of eng ine cowl access pane ls

low
TBD

m edium
TBD

Product Integrity & Safety Report
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Regional Aircraft – Dash8-400 CAW projects … page 1a of 2

P r o j e c t I m p a c t R i s k  L e v e l C o m m e n t C o r r e c t i v e  
A c t i o n  P l a n

A g i n g
( m t h s )

c l s d O ve r h e a t  o f  F l u o r e s c e n t  L a m p  C a r r i e r S m o k e  a n d  o d o r  c a n  b e  
o b s e r ve d  i n s i d e  c a b i n .  

L o w Y e s 9

c l s d H o r i z o n t a l  S t a b i l i z e r  F r o n t  S p a r  
S h i m m i n g

P r e m a t u r e  fa t i g u e  fa i l u r e  o f 
b o l t .

M e d i u m Y e s 9

1 W a r n  W a t e r  W a s h  A c c e s s  L a t c h  
F o u l i n g

S m o k e  a n d  o d o r  c a n  b e  
o b s e r ve d  i n s i d e  c a b i n .

M e d i u m Y e s 1 0

2 M L G  U p l o c k  F a i l u r e  t o  R e l e a s e U n a b l e  t o  e x t e n d  M L G .  M e d i u m Y e s 1 0
3 G a l l i n g  D a m a g e  i n  F l a p  A c t u a t o r  P i n L o s s  o f  a i r c r a f t  c o n t r o l .  M e d i u m Y e s 1 0

4 Im p r o ve m e n t  o f F l a p  L e ve r  T r i g g e r  
G a t e  E n t r y

C o n t i n u a l  n u i s a n c e  F l a p  
P o w e r  C a u t i o n  L i g h t .

M e d i u m Y e s 1 0

5 O u t b o a r d  F l a p  A s s e m b l y  w i t h  
D i s c r e p a n t  B u s h i n g

F l a p  D i s c o n n e c t  a t  
a c t u a t o r .

M e d i u m Y e s 1 0

6 E n g i n e  O i l  C o o l e r  S h r o u d  A s s e m b l y  
C r a c k s

F i r e  m o v i n g  i n t o  u n p r o t e c t e d  
a r e a .  

M e d i u m Y e s 1 0

7 N u i s a n c e  P r o p e l l e r  E l e c t r o n i c  F i r e  
L o o p  In d i c a t i o n

In fl i g h t  e n g i n e  s h u t d o w n .  M e d i u m Y e s 1 0

8 P o o r  P i t c h  T r i m  In d i c a t i o n In c r e a s e  p i l o t  w o r k l o a d . M e d i u m Y e s 1 0

9 E n g i n e  E x h a u s t  S h r o u d  -  V - B a n d  
C l a m p

In t r o d u c t i o n  o f  a n  i g n i t i o n  
s o u r c e .

M e d i u m Y e s 1 0

1 0 M L G  F a i r i n g  C r a c k i n g R e q u i r e  r e m o va l  o f  c r a c k e d  
fa i r i n g s  r e s u l t i n g  i n  w e i g h t  
a n d  p e r fo r m a n c e  p e n a l t i e s .

L o w Y e s 1 0

1 1 C o n t r o l  C o l u m n  T o r q u e  T u b e  -  
In c o r r e c t  R i ve t s  U s e d

In c r e a s e  p i l o t  w o r k l o a d .  M e d i u m Y e s 1 0

1 2 S e r i a l i z a t i o n  o f  D H C - 8  S e r i e s  4 0 0  
C o m p o n e n t s

T r a c e a b i l i t y  o f  s a fe - l i fe  
c o m p o n e n t s .

Y e s 1 0

1 3 R u p t u r e d  E C S  D u c t R a p i d  d e c o m p r e s s i o n . M e d i u m Y e s 6

T e c h n i c a l  R e s o l u t i o n
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Regional Aircraft – CRJ200 CAW projects … page 1a of 2

PCRs Project Im pact Risk
Level

Com ments
<if no Corrective Action Plan available> 

Corrective 
Action Plan

Aging
(m ths)

1 22-1 Autopilot Servo Clutch Failure in Flight In-f light control Low Clean/lubricate elevator servo assy. Y 8

2 24-10 Leach Relay Substrate Cracking Loss of  function Low Remove and replace relays in locations 
identif ied as Hazardous and Major

Y 7

3 24-5 ADG falling of f line 2 second after deployment No Pow er w hen ADG deployed Med Rew ork w iring Y 8

4 24-11 ADG Strut Thin Wall Thickness new
5 25-5 Baggage Bay Liner Non-Compliance Potential Fire Hazard Med Rew ork existing non-compliant liners Y 7

6 27-1 Flight controls spoiler w iring routing support at 
w ing root

In-f light control N/A (L) Re-routing of  w ire harness Y 8

7 27-12 Aileron Control Stif fness In-f light control N/A (M) 1- Clean/lubricate aileron servo mount assy. 2- 
discard airleron control pulleys (specif ic 
location). 3- lubricate aileron control cables at 
the w ing pulley interfaces 4- lubricate aileron 
rear quadrant and trim lever bearing.

Y 8

8 27-22 Pitch Feel Simulator Unit - Pin Failure In-f light control Med Currently:1000 FH inspection in MRM
New  design w ith silver pin to be f inalized w ith 
vendor.

N 8

9 27-23 Aileron PCU Backlash Check (inititated f rom un-
command roll)

In-f light control N/A Root cause unknow n - suspect bearing 
mechanical w ear

N 4

10 27-25 Aileron PCU Link Failure In-f light control Low Root cause unknow n N 8
11 27-31 SPS Flap Position Input Failure Effects In-f light control N/A One time Inspection of  f leet follow ed by a 

change in MMEL. 
Y 4

12 27-33 Loss of Spoilerons upon roll disconnect 
(SECU)

In-f light control Med Technical Resolution in w ork w ith vendor N 4

13 27-4 Control column oscillations - 904 FCC approval 
JAA

In-f light control N/A (L) Modify FCC Y 8

Technical Resolution
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CRJ200 Event Trend  2003-05
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Regional Aircraft – CRJ200 SER data
source: THD database
ATA Title 2005 Jan Feb Mar
12 Servicing
21 Air Cond 1 1
22 Autopilot 1 1
24 Elec Pwr 3 2 1
25 Interiors
26 Fire Prot 3 2 1
27 Flt Cntrls 4 2 1 1
28 Fuel 1 1
29 Hyd Pwr
30 Ice/Rain Prot
31 Ind/Rec
32 Lndg Gear 6 3 1 2
33 Lights 1 1
34 Nav Sys 1 1
35 Oxygen
36 Pneumatic
49 APU 2 1 1
51 Structures
52 Doors 1 1
53 Fuselage 2 1 1
54 Nacelle/Pylon
55 Stab
56 Windows 3 3
57 Wings 1 1
61 Propellers
71 Pwrplant 6 2 4
72 Engine 1 1
73 Eng Fuel/Cntrl
74 Eng Ignition
75 Eng Air
76 Eng Cntrls
77 Ind/Rec
78 Exhaust 1 1
79 Oil 1 1
80 Starting
00 Misc 1 1

05-09 2 1 1

CRJ200 Total 42 16 9 17

CRJ200 Event Count by ATA (2005)

0
1
2
3
4
5
6
7

Ln
dg

Pw
rp

la
nt

Fl
t C

nt
rls

El
ec

 P
w

r

Fi
re

 P
ro

t

W
in

do
w

s

AP
U

Fu
se

la
ge

Ai
r C

on
d

Au
to

pi
lo

t

Fu
el

Li
gh

ts

N
av

 S
ys

D
oo

rs

W
in

gs

En
gi

ne

Ex
ha

us
t

O
il

M
is

c

32 71 27 24 26 56 49 53 05-
09

21 22 28 33 34 52 57 72 78 79 00

68Bombardier Proprietary Information - Confidential

0.000

0.010

0.020

0.030

0.040

0.050

0.060

0.070

1998 1999 2000 2001 2002 2003 2004 2005

Year

IF
SD

 p
er

 1
00

0 
En

gi
ne

 F
lt-

C
yc
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CRJ 100/200 Series: GE CF34-3A1/3B1 Engine Series
In-Flight Shut Down (IFSD) Rate Monthly Status

Regional Aircraft

12mnth moving avg (1-Mar-05):

0.0029 IFSD_cyc

Deta
ile

d Data

Transformed into Information

Product-line Performance Summaries

Specific Issues Requiring Attention
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Risk and Safety Performance Management Reviews

PI&S CEO Review

BU Safety
Management

Review

Engineering
Review
(SLT)

VP/GM Review
(Exec Team)

PI&S Report

Safety Information Management System

ALT Review

PI&S Inputs from various sources is being collected manually until Safety 
Information Management System is developed and made available to the team
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External Communication of Risk and Safety Performance

Operators

Suppliers

All Operator Messages/ Advisory Wires
Our Operators can identify those 
operational hazards that need to be 
considered in establishing risk
High level of safety performance is 
expected, not communicated

SMS Implementation must integrate Suppliers and Operators

Our Suppliers have critical information 
regarding the operation/functionality of 
their designed components Must 
communicate freely outside of the 
“commercial liability” environment
Suppliers do not understand risk at the 
aircraft level, so they must be 
integrated into our safety network
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External Communication of Risk and Safety Performance

Regulatory
Agencies

Migrated from qualitative to quantitative 
approach to reduce emotional based 
discussions
At Bombardier, Continuing Airworthiness 
Assessment communicates the risks

• Documents the hazard, determined 
risk, mitigating actions (if any) and 
proposed corrective action plan

For safety performance communications, 
we do not currently have a accepted 
means to communicate with TCCA, and 
in its absence, it is performance to 
commitments and perception

Communication means with Authorities must be understood and agreed


