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l. |Airline Overview |

History
June 2019 | RXP First
RXP IOSA Audit
. June | First Flight
RAM joined IATA 2012 | RXP SMS CovD1
Implementation e
Combination of Atlas Air &
Air Morocco
Creation of
SNECMA RAM SMS
RAM trains its own pilots Morocco Engine Implementation
Services
1953 | 1957 & 1975 | 1982 | 1989 2004-2005 Open Sky m Program Contract 2011 2012-2019 2020-2021
Royal Air Maroc Order of 20 First IOSA Launch of Start of COVID-19
Boeing aircrafts Certification Restructuration Development Recovery
Plan Plan
Opening of long haul = 4 ATR 72-600
network (USA, Canada, ISAGO

Middle East) Certification » 4 E190-100

= 4 B737-800
= 2B737-8
= 5B787-8
= 4B787-9


Presenter
Presentation Notes
So, let’s start with a Quick overview of RAM history.
23 Aircrafts from 2012 to 2019.
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International Network
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. Libreville
Algiers ,
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Cairo
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Conakry Ouazadougo
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Dakar X
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Douala N
Tunis
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Kinshasa
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EUROPE (39)
Amsterdam
Athens
Barcelona
Berlin
Bologna
Bordeaux
Brussels
Copenhagen
Frankfurt
Gibraltar
Geneva
Istanbul

Las Palmas
Lisboa
London

Lyon

Madrid
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Manchester

\Marseille
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Milano
Montpellier
Moscow
Munich
Naples
Nantes
Nice

Paris

Porto
Roma
Strasbourg
Tenerife
Torino
Toulouse
Valencia
Venise
Vienna
Stockholm
Zurich

Beijing
Beyrouth
Doha
Jeddah
Medine
Riyadh
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Presenter
Presentation Notes
6 new destinations
Beijing Next January 
29 Africa


Il. |Royal Air Maroc Integrated Safety Management
Syste

Organizational Chart

Accountable Executive

Director of Quality Security &
Safety

Quality Department SMS Security OHS Department
Department Department




| SMS 15t Pilar

Policy & Safety Objectives |

meETiDer o

Foyal air Mi’ﬂ-l’.

Politique & Engagement du
Dirigeant Responsable

Notre politique de sécuritd. couvre, dans le cadre du $G5 de la compagnie, la Sécurité des vols, la

slreté, Fassurance qualité de Vexploitation et Ia santé et sécurité au travail. Elle consiste 4

reconnaitre la sécurite comme une préoccupation de nwt instant pour I'ensembie du personnal ot

a s'assurer que les standards de sécurité ne sont par des

Elle :mml également 4 répondre aux attentes ﬂn nos clients en nous efforcant &'assurer on
de notre

Pour cela, notre stratégle consiste &
- L participatif, My ot de tous,

accordar dans toutes nos activités une place pri iale & I'i i dos

dangers et 4 la gestion des risques ot des menaces.

metire on place les procédures et les moyens nécessaires pour assurer une exploitation sdne

dans lo cadre dos ot des dans le CTE,

instaurer un systéme de suresillance pour garantic le respect des procédures et dvaluer

l'efficacité des mesuros d'atténuation des risques,

Instaurer une a\«namlque d'amélioration continue et faire évoluer en permanence notre SG5

en intégrant | les issues des enquites cu

des audits mmmnn et externes, et les meilleures pratiques de Findustrie,

explorer toutes les sources dinformations disponibles of analyser les processus pour

#valuer, prévenic ot réduire les risques,

faire appliquor los principes lids aux facteurs humains

garantir que tous les membres du regoivent les i et

adequates et approprides sur la sécurité.
Afin d'assurer un reporting volontaire des informations de sécurité, libre de toute forme de
rétorsion, la compagnia ne prendra aucune mesure disciplinaire & I'encontre de tout membre du
personnel qui signale un incident ou un événement lié 4 la sécurité. La présente politique pe
sapplique pas aux Inrmaluons qui cancernent un acte ilicite ou un mépris délibéré ou volontaire

9 ou d . Motre méthode de collects d'enregistremant st
de diffusion des |nhmbons obtenues & partir du rapports de sécurité a até élaboree de facon a
protéger, dans les mites permises par [a foi, Nidentite de tout membre du personnel qui foumit
des informations relatives a la sécurité des vols.

En tant que ﬂirigum Responsable, jo m'engage 4

es normies et les etleg.
Appliquer froy dispositions difinies dans le présent manuel,
Promouveir une culture juste de sécurité ot un climat de confiance dans lesquels ies acteurs
opérationnels sont encourages & reporter les informations essentielles en matiire de
securith sans craindre des mesures disciplinaires, mals qul trace aussi une ligne do
demarcation claire et netle entre lo ou
décisicns prises en proportion de l'expérience, des formations et du domaine de

ot e tel que les grosses négligences, les vielations

wolontaires ot les actes de destruction.

Assurer les ressources nécessaires pour la mise en ceuvre de notre 555, diffuser la politique
sécurith de Royal Air MAROC, s'assurer do sa compréhension par lo personnel, et
promouveir son adhiaien i catte dermire.

Anaurer le libre 2coés & toute personne mandatée par Fautorité aux installations, aux aviors
etala wtce aux N vigueur

Fouad BOUTAYEE
Dirigeant Responsable

Safety Policy & Accountable
Executive Commitment

_@5’ FEUILLE DE ROUTE

aptaigltigt DU RESPONSABLE DESIGNE
reyel sir marsc SYSTEME D'ENTRETIEN

tant que Responsable Désigné Dpératio
ontinueliement la conformité. aux dispositions réglemaent

Ju veille i ce que a politique de 13 sbcurith, SOret of quallé de lexploitation s
on aeuvre d Jirection
Je mVassue que personndél S0US mMon autodlé a les ressources, la formation,
Toxpérience, efc , nécessaises pour i oute scurd les thches qui lewr ont
18 Confitos.
Je massure que toute spicification de ma c welo prove
d'engences riglementaites nouvelies, de recommandations ou de co
@mises par les Auloniés ef les construcleurs, ains
compagnie est
mamtenance sant T
pns spécifides dans le CTE
» la compagnia agp
Ju massure de la d
prey tg

Je m'assure que les sous-traitar
Geston De a Sécu
inform.

pour Famdloration continve du systéme de managemant do |a sbcurté mis
g ont &4 amBbés pour Fannee 2018

Activie Inchmique
Augmentes e nombre de nelibications d'évanemants b

Amdbarar ke taux 5 tratement des MAR

Chminues le taux dincdents par 1 000 HDV

Le Responsable Désigr) téme d'Entratien
Adil Jy

Designated Post Holder
Commitment & Safety Objectives

Canablanca, be 15 Février 2013

SURVEILLANCE ET MESURE DE LA PERFORMANCE EN
MATIERE DE SECURITE MNT_OPS

| Objectifs de sécurité, Indicateurs de mesure & Seuils d'alerte

SYSTEME DE GESTION DE LA SECURITE
DIRECTION TECHNIQUE

Detailed Safety Objectives
with Targets and Alert triggers




V. | SMS 2nd Pilar : Safety Risk Management |

Relevant Committees

SAFETY REVIEW BOARD
Meets twice a year with Accountable Executive

OPERATIONS Committee

Meets weekly with Accountable Executive

Safety Action Group Quality, Safety & Security Committee
Multidisciplinary (Ad hoc) (CO‘,SS)
. Meets as requested Meets twice a year
Committees

Quality & Safety Technical Security EOHS Technical

Committee Committee Committee
(CTQS) (CTS) (CTST)

Meets weekly Meets weekly Meets Quarterly

\oreal| (e e FOQA Committee Mini-CTQS Committees
Meets Quarterly Meet twice a month




V. | SMS 2"d Pijlar : Safety Risk Management]|
SRM Process

Activity Analysis
Change Risks

Other Internal &
External data

Hazard ‘
Identification

Safety Reporting System

)

Main Causes & Factors
Identification

e Root Cause Analysis (RCA)

e Technical, Human,
Procedural, Environmental
& Organizational Factors

4 N
e Existing Defences
Analysis
¢ Risk Evaluation
(Probability, Severity)

¢ Risk Tolerability

Risk Assessment by |
relevant committee |

e Risk mitigation by relevant
Committee

e Risk Reevaluation &
Tolerability

e Responsibilities assignment

4 N\
e Control &

Surveillance
Measures to check
effectiveness of the
CAP

e Implementation Schedule
\_'mP J

‘Corrective Action
] Review (CAR)




V. | SMS 3'd Pilar : Safety Insurance|

Safety Performance Management & Measurement

Safety Performance Management Process Requirements
Safety Objectives Outcome-oriented Process-oriented
Lagging Indicators Leading Indicators

Safety Performance Indicators (SPI)
High/Low impact

Safety Performance Targets (SPT) S.M.A.RRT

Mitigation actions may need to be taken

Safety Triggers beyond Mean +1 SD, +2 SD or + 3 SD

ALoOSP to be achieved is established by the
Acceptable Level of Safety Performance (ALoSP) | Safety Review Board (SRB), then measured &
demonstrated by company’s entities
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SPI’s Monitoring — Predictive Analysis
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SPI X % - Moy+15D
2.50 = = Moy+25D
”*---h---}@--q‘ = v o Moy+3SD
b--m---ﬁ---*’ \‘ *Objectif
2,00 [\ ==e=- Moyenne réalisée
\
\
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r---*---*---" \\ \ ”
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\
\\ 114 ‘----*----*--];2-0‘
1.00
STABLE & 00 ..7L____,_°_-4_1_\_. ______ . 0.38 P Bt Wy AR W J 039y |
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\ ’ o . A Y -
0.18 [ 0.31
CAPABLE " e oy SN AN \ e
0.00 0.00 . > . ’ 0.00 ™ ) ] . . b
0.00 0.00 ‘e 0.00 . & 0.00 0.0 0.00 (") 000'
Q12020 Q22020 Q32020 Q42020 Q12021 Q22021 Q32021 Q42021 Q12022 Q22022 Q32022 Q42022 Q12023 Q22023 Q32023 Q42023

Stability (2021)
Alert Level not
breached?

SPI with High impact

Capability (2021)
Target Level
achieved ?

Yes / 4 pts

Yes / 3 pts

SPI with High impact

Stability (2022)
Alert Level not
breached?

Capability (2022)
Target Level
achieved ?

Yes (l1+l1) / 4 pts

No / 0 pts

Stability Prediction

SPI with High impact (2023)

Capability
Prediction (2023)

Yes(1*1) / 4 pts

Yes / 3 pts




V. | SMS 3'd Pilar : Safety Insurance|

Safety Performance Management & Measurement o g

meETiDer o o

SPI Criticity
Achievement 2022

SPI Criticity
Prediction 2023

SPI'1

SP1 2

Specific entity LoSP

SPI Criticity
2012 / 2023

SPI 5 il i
Very Critical SP! Stabilize below the alert levels and drive

SPI 10 the target in 2023
Critical SPI SPI 2 Monitor alert Ie\{els and drive the target
in 2023
SPl 7
Tolerable SPI Drive the target in 2023
SPI9
SPI 1
SPI 3
Acceptable SPI SPI 4 Monitor in 2023
SPI 6
SPI 8
Achievement 2022 Prediction 2023
Level of Safety Performance . .
T 80% 82%
LoSP 2022 Yes
Accepted by SRB (Yes/No)
Minimum Acceptable Level of Safety 85%
Performance / ALoSP 2023 0




V. | SMS 3'd Pilar : Safety Insurance|

Company Level of Safety Performance LoSP

Royal Air Maroc Level of Safety Performance (LoSP) is monitored, measured and expressed in figures to give
company’s senior managers a quick and easy way to indicate the organization’s safety performance, and an idea
of the health status of the Safety Management System.

Company LoSP for 2020 Company LoSP for 2021 Company LoSP for 2022 Predicted
Company LoSP for 2023



VI. | SMS 4t Pilar : Safety Promotion|

Training & Education | E-learning SMS - Safety Communication sl

Foyal gir marec

g@;—/ Systéme de Gestion de la Sécurité La communication descendante via QPULSE

Contexte réeglementaire et organisationnel de la
sécurité a RAM

Systéme de gestion de la sécurité (SGS)

] A
royal @ir moaroec

5 : La Promotion de la sécurité
Introduction générale

FORMATION ET SENSIBILISATION PROMOTION DE LA SECURITE PAR PROMOTION DE LA SECURITE PAR
LA COMMUNICATION DESCENDANTE : LA COMMUNICATION ASCENDANTE :
REPORTING

E-learning SMS FDA Feedback Retour d' Experience Q-Pulse Reporting

Operational
Safety
Information

Commandant 11 Copilote
Nabil .- - : Amal




VIl.| Accident Prevention Program|
Responsibilities & Aim of the Program

VP Quality Security & Safety is responsible for Royal Air Maroc’s Accident

< VW Prevention Program, its performance and its integration into the Safety

R comiig Management System.

" * The aim of this program is to reduce the risk of accidents by identifying

ENQUETE INTERNE

5 M T flight safety hazards, potential consequences, and developing and
implementing countermeasures to reduce the risk.

e Safety investigations on accidents, serious incidents or operational
incidents are essential component of Royal Air Maroc’'s Accident
Prevention Program.

Safety Risk - Internal Accident
The sole objective of this investigation is to identify the possible causes that contributed to this incident and to

implement corrective actions to prevent future incidents or accidents; It is not the purpose of this activity to M a n a ge m e nt

e (Ao e Investigations 4 o
Propriété de ROYAL AIR MAROC y F \
Reproduction interdite =
CONFIDENTIEL



VIl.| Accident Prevention Program|
Safety Data Coverage

Incidents

Co @

Voluntary Incident Repnrts

LOSA

Mandatory Incident Reports Accident Investigation




VIl.| Accident Prevention Program|

Number of events
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FLIGHT MANAGEMENT EVENTS : Q1 2022 - Q4 2022

FLIGHT CREW FATIGUE/STRESS

MMO OR VMO EXCEEDANCE

HARD/HEAVY LANDING

OPERATIONAL PROCEDURES USE

ATC VIOLATION FILED

AIRCRAFT LIMIT EXCEEDANCE

TAXIWAY INCURSION

CHECKLIST/SOP USE

FUGHT CREW MIS-SELECTION (PASSENGER OXYGEN)
DEEP LANDING

HIGH ENERGY/UNSTABLE APPROACH

LEVEL BUST

FLIGHT CREW MANUAL HANDLING (TAILSTRIKE)
RUNWAY INCURSION

DOORS IS

NAVIGATION SYSTEMS [

WEATHER [IEEN
COMMUNICATION SYSTEMS I8

LANDING GEAR IS

ELECTRICS [
MAINTENANCE [

CONFIGURATION WARNINGS I

HYDRAULICS I8

FUEL I

INSTRUMENTS [
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VIl.| Accident Prevention Program|
Flight Data Analysis Program

Capturing and analysing
flight data to determine if
the flight deviated from a

safe operating envelope

Promoting action to

Identifying trends .
ying correct potential

problems.
FDM for Flight Safety: '_
T // i
fa|  RISK |
: 22| ASSESSMENT _
E .0.01 - - ke
* 0.005 | /
50 60 70 80 90 100 110 120 130 140 150 160 170 . . .
Minimum [Raclo Hight Foorduring Flight () FOQA agreement signed with Royal Air Maroc

pilots
Develop objective and predictive information to enhance safety
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VIl.| Accident Prevention Program|
Flight Data Analysis Program S

Monitored data:

e TAT PROBE Anomaly | LOC-I Precursor Excessive power during taxi-out / in | Ground Damage/Jet Blast
Precursor
* Exceedance Limitation

* Long Landing | Runway Excursion i —1 Ty T

e Hard landing | ARC Precursor e T
* Go Around due Unstabilized Approach | Positive Safety Culture Precursor 1245 400

e Unstabilzed Approach — UA | Runway Excursion Precursor '

* Excessive Tailwind | Runway Excursion Precursor e e s

e High pitch angle at Take-off | LOC-I Precursor S .

e High pitch rate at Take-off | LOC-I Precursor 4976 J e _ _ —m- - .
e Slow Rotation | Runway Excursion Precursor |

e EGPWS SINK RATE | CFIT Precursor e e 'WC e
 EGPWS GLIDE SLOPE | CFIT Precursor o
* EGPWS PULL UP | CFIT Precursor — .

« EGPWS TOO LOW TERRAIN | CFIT Precursor '=—' /

e EGPWS TOO LOW FLAPS | CFIT Precursor ' “ ] — ' //J\/

e EGPWS BANK ANGLE | LOC-I Precursor - Y

* EGPWS (ALL)

e Late Config setting at LDG | Runway Excursion Precursor

e Gear down selection height (Interception height above 2500 ft AGL)
e High Lateral Acceleration Events | ARC Precursor



VIl.| Accident Prevention Program|
Line Operations Safety Audit (LOSA)

IH

LOSA uses trained observers to collect data about pilot behaviour and its situational context on “norma
observers seats on the flight deck.

Such monitoring allows the capture of data which can characterise pilot strategies for managing "threats, errors and
undesirable states".

The audits are conducted under strict no-jeopardy conditions; therefore, flight crews are not held accountable for
their actions and errors that are observed. During flights that are being audited, observers record and code:

flights from

 Potential threats to safety;

* How the threats are addressed;

* The errors such threats generate;

* How flight crews manage these errors;

* Specific behaviours that have been known to be associated with accidents and incidents.

4 )

Royal Air Maroc next (
LOSA on _S)epti:g 2@25 ) LOSA

\ ) COLLABORATIVE




VII.| Accident Prevention Program |
Other Safety levers

I. Regular IATA Operational Safety Audit (IOSA)

22
lI. IATA Global Aviation Data Management Program integration (IDX : Incident IATA OA
Data Exchange, ADX : Accident Data Exchange, FDX : Flight Data Exchange) : — ATA Operational Safoty Aucit

IATA's safety and security incident data management program that enables use and T —
benchmark of global and regional trend data analytics to set and manage Safety
and Security Performance Targets.

Incident Data
eXchange

lll. Safety Collaboration with the oneworld Best Practices Safety Group (0BPSG)

Regular meetings and information sharing between group members about safety
metrics updates and Top safety issues. oneworld

I\VV. Training

In order to enhance personal skills and abilities, Royal Air Maroc invested and is
seeking to invest on professional development in the following topics:

= Safety Management System Training

)

= Safety Risk Assessment Training P TRAINlch -
= Accident & Incident Investigators ! ‘ _' E Bl
= Human Factors & Crew Resource Management Training | ) oA

{
Ad

-

» Fatigue Risk Management System Training

= Root Cause Analxsis



VIIl.| Accident Prevention Program|
Internal Safety Investigation Sample

On August 15, 2021, a safety investigation was triggered by VP Quality, Safety & Security after tires blowout
at landing of RAM 1400 while Anti-skid system was Inoperative

Synoptic:
During landing of flight AT1400, operated by CN-RNP , on runway 06 at

OUJDA-ANGADS airport on August 15, 2021, the crew was notified after
landing by a cabin crew emergency call of an engine fire on the left side of the
aircraft.

The crew immediately confirmed the information with the control tower and
informed the fire-fighting services. After full stop of the aircraft, the crew
applied the "ENGINE FIRE ON THE GROUND" checklist, and when it comes to
evacuate, they were advised by the fire service that there was no fire, just
smoke from the burst tires on the left landing gear, and that the situation did
not require an emergency evacuation.

The aircraft remained grounded on runway 06 due to the burst tires. The
aircraft had been dispatched with DDM 32-02-02 concerning a failure of the
anti-skid system.




VIl.| Accident Prevention Program|
Internal Safety Investigation Sample

Beginning of black traces 500 m from threshold 06

Take off time from GMMN : 2211 z
Landing time at GMFO : 2259 z
Crew : 6 (2 PNT + 4 PNC)

Total passengers on board: 141

Beginning of destruction of the internal tire 600 m from the
threshold

Start of destruction of the outer tire 700 m from the threshold
Beginning of traces of contact of the rim with the ground 800m
from the threshold

Aircraft immobilized 1500 m from the threshold




VIl.| Accident Prevention Program|i
Internal Safety Investigation Sample

Captain Air Safety Report (ASR):

AT1400 CNRNP dispatched with DDM 32-02-02 (HIL 1546-C) Allowed maximum take off weight 62.4T (landing
limitation at OUD with application of the DDM via OPT 59.7T + trip). takeoff weight 60.5T. Landing weight 58.2T, Vref
FA40 132 kt, landing distance 2500m. After landing, while decelerating | received an emergency call from the cabin
warning me of an engine fire on the left side, when the plane stopped we called the control tower and the fire.

The aircraft remained on the axis until complete stop. We performed the CL engine fire on the ground, at the
evacuation is needed item the firefighters were already on site around the plane and confirmed that there was no
smoke or fire and that the area was secure, we then proceeded to a rapid disembarkation. Upon verification , we
noticed that the two left tires had burst which led to the rims touching the ground and causing the sparks.



VIIl.| Accident Prevention Program|
Internal Safety Investigation Sample

Flight Data Analysis

Toucher des roues

Vitesse Sol
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|
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\
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-0.38

-0.4

-0.42
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VIIl.| Accident Prevention Program|
Internal Safety Investigation Sample

Tire Damage or Anti-Skid defect 2001 - 2021

Tire Burst (MEL 32-02) Transducer Problems Landing reported without Tire damage (other)
problem




VIl.| Accident Prevention Program|
Internal Safety Investigation Sample

Tire Damage Ratio / Number of MEL applications
2015 - 2021

0 10 20 30 40 50

 Number of application times of the MEL 32 -02 M Tire bursts

60



VIl.| Accident Prevention Program|
Internal Safety Investigation Sample

Root Cause Analysis:

After a debriefing session with the crew, the analysis carried out by the Safety Management System department
shows that the probable root cause of this event is the over braking input, which was not compatible with the

length and conditions of the runway,

Risk assessment:
Using the ICAO risk assessment matrix:

Probability : LOW

Severity : MAJOR

Risk Index: 3C

Acceptability : ACCEPTABLE WITH MITIGATION




VIl.| Accident Prevention Program|
Internal Safety Investigation Sample

Safety Recommandations:

1. A simulator session for the flight crew in conditions similar to those of the flight, to review with an instructor the braking with
ANTI SKID INOP and the landing sequence as set by the manufacturer on Flight Crew Manuals.

2. Modify the MEL 32-02 so that it becomes a NOGO on departure from CMN home base .

3. Limit the number of sectors outside CMN to a maximum of 2, with MEL 32-02 is applied.

4. Rearrange wording of the new MEL taking into account these first two during FLT/MNT OPS coordination meetings.
5. Train the Antiskid Inoperative operational procedure during the recurrent simulator training (starting with session C).

6. Modify the B737 NG Antiskid Inoperative operating procedure to include the use of:

. Flaps40.
. Full available runway length.
. Use maximum reverse thrust

. Distribute an OSI “Safety bulletin” to all flight crews as feedback on the event



THANK YOU

6&'

FLY SAFE
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