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Aeronautical Safety Studies
PURPOSE

An aeronautical study is conducted to :

- assess the impact of exemptions, deviations, limitations and specific
conditions operation from the aerodrome standards,

- to present alternative means of ensuring the safety of aircraft
operations,

- to estimate the effectiveness of each alternative

- and to recommend procedures to compensate for the deviation.

EIEASA




Aeronautical Safety Studies
TYPES OF NON-COMPLIANCES  |i=

Non-conformities or deviations related
to the Designing of Aerodromes:

Defects in the visual aids

Distance between runways,
taxiways and insufficient to objects

RESA and insufficient strips

Penetration of obstacle limitation
surfaces

BEEASA



Aeronautical Safety Studies

( )

NO! Never! x

. J

7

.

This is the most reasonable option - if it is ii
possible.

WHAT TO DO WITH THE
NON-COMPLIANCES?

X

(

When aerodrome standards cannot be met due to
physical, topographical or similar limitations related to the
location of the aerodrome;

EQUIVALENT LEVEL OF SAFETY NEED TO BE GUARANTEED!

SAFETY
STUDIES

=

BIEASA




Aeronautical Safety Studies

SAFETY MANAGEMENT SYSTEM

u‘f’

\_

Certified aerodrome shall implement a
safety management system acceptable
to the State/CAA.

[ref: A14 ICAO]

J

Reference documents /guidance material - ICAO %

- Just Safety Culture -
- Top Level Commitment -

A14 — Aerodromes

A19 — Safety Management
Doc 9774 - Manual on Certification of Aerodromes
Doc 9859 — Safety Management Manual




Aeronautical Safety Studies &,

SMS COMPONENT 2. SAFETY RISK MANAGEMENT 'léi@

2.1.1

SMS Element 2.1 Hazard identification

The service provider shall develop and maintain a formal process that

ensures that hazards associated with its aviation products or services are identified.

2.1.2

Hazard identification shall be based on a combination of reactive, proactive

and predictive methods of safety data collection.

SMS Element 2.2 Safety risk assessment and mitigation

The service provider shall develop and maintain a process that ensures analysis,
assessment and control of the safety risks associated with identified hazards.

FASA




Aeronautical Safety Studies THE SAFETY RISK

MANAGEMENT PROCESS
( Y
Equipment, procedures, organization, etc. Da— !-Iazar.d- ] A
. ) identification
- \ 4 N ] ]
Analyse the likelihood of the consequence occurring. «~— Risk an?I.y5|s D=
. ) probability o'l
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Evaluate the seriousness of the consequence if it does occur. | +— Risk a.naly5|s Zlerm
\ ) severity
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( . . . . . B .
Is the assessed risk(s) acceptable and within the organization’s Risk assessment Iui .
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Aeronautical Safety Studies THE SAFETY RISK

MANAGEMENT PROCESS
(" For feedback purposes, ) r — === Asafety concern is perceived
record the hazard : \ T /
identification and safety +~----— " Identify hazards/consequences
risk ass.e.ssm'ent and Definle the )\ and assess risks ) (Define the
N\ mltlgAatlon _J level of level of
I probability ) ) severity
j—=—==1 — Define the level of risk —
\ ‘ J
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Take action and
_continue the operation

A

Is the risk level acceptable?

,,,‘

A 2
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Take action and Can the risk be eliminated?

v

._continue the operation L/: . )
v
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v

[ Take action to mitigate

A

A

Can the risk be mitigated?

—— e = = mp = = = = =

L the risk J L J
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Ep{ 'I:ake action and . . . Can the residual risk (if any) be , x . the
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SAFETY STUDIES

REF: ICAO - Document 9774, Chapter 3, Section E - EXEMPTIONS ]

3E.1.1 The CAA may exempt. in writing. an aero-
drome operator from complying with specific provisions of
these regulations.

3E.12 DBefore the CAA decides to exempt the aero-
drome operator. the CAA must take into account all safety-
related aspects.

3E.13 An exemption iz subject to the aerodrome
operator complying with the conditions and procedures
specified by the CAA in the aerodrome certificate as being
necessary in the interest of safety.

3E.14 When an aerodrome does not meet the
requirement of a standard or practice specified in regulation
3A 3. the CAA may determine. after carryving out aeronaut-
ical studies. only if and where permitted by the standards
and practices. the conditions and procedures that are
necessary to enswre a level of safety equivalent to that
established by the relevant standard or practice.

3JE.1.5 Deviation from a standard or practice and the
conditions and procedures referred to in regulation 3B 4
shall be set out in an endorsement on the aerodrome
certificate.




Aeronautical Safety Studies

[ REF: ICAO - Doc. 9774, Appendix 3 —Aeronautical studies ]

&

DEFINITION: It is a study of an aeronautical problem to determine the possible solutions
and to choose a solution that is acceptable without affecting safety.

PURPOSE: Evaluate the consequences of deviations, provide alternative means for
guaranteeing safety levels, evaluate the effectiveness and recommend procedures.

APPLICATION: They are usually carried out during the planning stages of a new airport or
during the Certification of an existing airport.

TECHNICAL ANALYSIS: Justification of the deviation on the basis that an equivalent level
of safety can be achieved through other means.

APPROVAL OF DEVIATIONS: On occasions the only way to guarantee an equivalent level
of safety is by applying alternative procedures and publishing precautionary warnings.

=




Aeronautical Safety Studies

—

Contents of an Aeronautical Safety Study ‘

Stage 1 System Description/Characterization of the Scene

Analysis / Preliminary Identification:
Stage 2 Assumptions, Hazards, Threats Factors and Risks

Stage 3 Working Session with Group of Experts

Stage 4 Risk Analysis

S Risk Mitigation
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Aeronautical Safety Studies

Contents of an Aeronautical Safety Study

SCENARIO
Hazard c""trih“““:gf'd‘“ Risks
H‘.‘Dﬂt 15
identification Defenses identification

< Safety incident investigation
< Increase in safety related events
# Changes in the aerodrome®
g “* Surveys
& Audits
+* Voluntary hazard report
+ Safety communication
+ Feedback from training
“ Mew regulations entry into force
% (etc.)

B (in terms of
probability and 2 Mitigation
severity of and controf
occurrence) {in terms of
talerahility)
Is the risk level
acceptable?
EASA




Aeronautical Safety Studies

ekl System Description/Characterization of the Scene

The characterization of the scenario is carried out through an analysis (in accordance

with the scope of the aeronautical study and focused on how may affect to the safety
aspects), that is extended to:

e The airport and the surrounding environment.
e The technical and operational resources that are employed.

* The special characteristics of the demand (current and future).

Conclusions shall be expressed at the end of each evaluated part.




Aeronautical Safety Studies

Ll System Description/Characterization of the Scene

AIRPORT: configuration of the movement area and its components (runway and taxiways system,
and apron). Physical data of the airfields and define their reference codes + manner in which their

components are used (operating limitations and conditions of use according to the type of aircraft,
strategy for using the runways, etc.).

= PHYSICAL SCENARIO: set of impacts introduced by the aerodrome's environment. Terrain, weather,

I restrictions of an environmental nature and the Master Plan or Airport Development Plan are
elements to be studied. Up-to-date data shall be considered.

EIEASA




Aeronautical Safety Studies

JEEEN System Description/Characterization of the Scene
CNS/ATM SCENARIO: Technical and operational resources used to provide service to aircraft
|
|

nf (current state and predictable evolution of the ANS at the aerodrome). Description of the air traffic

services, the surrounding air space and its categorization, the listing of the types of radio navigation
aids and procedures available....

Y.

fusv)
Li

-

TYPE OF OPERATIONS: Type of the aircraft that are intended to use the airport, type of the
operations expected (visual / instrument, commercial / recreational, etc.), volume and distribution
of the operations (number of movements, peak hours, etc.) and composition of the fleet
(turboprops / jets, heavy / medium / light, etc.).

vl

EIEASA
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Analysis / Preliminary Identification ]

(- N [ )

1- Initial assumptions and hypotheses 2- Hazard Identification

%

J
~N

N\

/ - lIdentification of contributing \
factors, threats and defenses

4- Preliminary identification of risks

aaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaaaaaaaaaaaaaa
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 DANGER
|

= Jet blast of departing and arriving aircraft

E3EASA J “t"‘ VRN [




Aeronautical Safety Studies

JErp A Analysis / Preliminary Identification J

1- Initial assumptions and hypotheses:

» Established by the authors of the Study, it allows for the simplification of
certain analysis; however, it shall be determined that said assumptions
are well founded.

* A detailed description shall be provided of the initial assumptions specified
in the study, which may have an impact on the conclusions thereof.

BEEASA




Aeronautical Safety Studies

e wM Analysis / Preliminary Identification ]

2- Hazard Identification:

COLLECT DATA: A preliminary identification of hazards shall be carried out using
similar situations

* In the Safety Studies done to justify deviations from Standards, the existing non-
compliances are the hazards used as a basis to develop the risk assessment.

< Safety incident investigation

< Increase in safety related events
< Changes in the aerodrome*

< Surveys

< Audits

< Voluntary hazard report

< Safety communication

< Feedback from training

, E AS A < New regulations entry into force
ot < (etc.)




Aeronautical Safety Studies

JE11) Analysis / Preliminary Identification

3- Identification of contributing factors: threats and defenses

* The contributing factors represent all those aspects relative to infrastructures,
facilities, operating procedures, prevailing weather conditions, traffic types and
density, etc., described in the characterization of the scenario section, which may be
related to the identified hazards and their consequences.

POSSIBLE DEFENCES / POSSIBLE THREATS \

AERODROME GHART - ICAD  psp. s FEd SULTAN ABDUL AZIZ SHAH AIRPORT
— i 5 ol

,,,,, AEACOROME ELEY T7m




Aeronautical Safety Studies
Analysis / Preliminary Identification ]

4- Preliminary identification of risks:

* All the hazards shall have an associated risk, the probability and severity analysis will

determine their tolerability; a priori, no risk associated with the identified hazards
shall be ruled out.

* On occasions it may not be easy to define the final risks based on the hazards; in other
cases, defining some potential risks is required, which will be a tool used to facilitate the
identification and evaluation of said final risks.

BEEASA




Aeronautical Safety Studies

Stage 2 Analysis / Preliminary Identification

Example of stage 2 — analysis / preliminary identification

Inadequate design Horizontal signalling maintenance system

of the stopbar lights . . g

e — Taxiway centreline lighting system
allowing all the ATC Tower support

lights to fail

simultaneously Publication of airfield information in AIP

No signs at runway Monitoring of the stopbar lights’ electrical circuit

holding points LVP with taxiing “in blocks/partitions”

A preliminary lights check is conducted and 1 per hour in LVC

EIEASA

Low
visibility

Night
operations

Traffic
density

Runway incursion

Assumptions, Hazards, Threats, Factors and Risks

Collision of an
aircraft
operating on
the runway
with another
aircraft

Slight increase
in ATC workload



Aeronautical Safety Studies

Let’s see an example...

BEEASA
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Analysis / Preliminary Identification

2- Hazard ldentification

P1. Dimensiones de RESA 25R (215 x 150)
P2. Dimensiones de RESA 25L(125 x 150) CS-ADR-DSN-C.215 (a)

P3. Dimensiones de RESA 07R (125 x 150)

= =

-




eronautical Safety Studies

Analysis / Preliminary Identification

1- Initial assumptions and hypotheses

General hypotheses

EASA

Base de datos: periodo comprendido desde enero 2016 hasta diciembre 2016. La tipologia de |a flota se
estima que no variara de forma significativa los afios futuros.
Simplificacion de flota:
- Unificacién de modelos de la misma familia.
- Las operaciones cuya pista era desconocida, se han repartido de forma proporcional a la
operacion de cada modelo de aeronave, en cada pista del aeropuerto.

2 - Las aeronaves sobre las que se desconocia el modelo, pero se conocia la compaiiia que lo
operaba se han asignado a la aeronave de dicha compafiia que mas ha operado en el 2016 en
el Aercpuerto de Barcelona-El Prat.

En el Aeropuerto de Barcelona-El Prat la aeronave que registra el mayor nimero de operaciones es el
Airbus A320.
Las condiciones meteoroldgicas en el Aeropuerto de Barcelona-El Prat no suponen un agravante para

3 los riesgos considerados, ya que cuenta con procedimientos especificos de control de meteorologia

adversa que mitigan sus efectos.
Los servicios de transito aéreo, las ayudas visuales y el servicio meteoroldgico existente

4  establecen un escenario CNS/ATM adecuado para que la seguridad operacional no se vea afectada

como consecuencia de los incumplimientos relativos a zona de operaciones en pista.

Las caracteristicas generales del aeropuerto (en cuanto a campo de vuelos, detalle del area de
5  movimiento, iluminacién, configuraciones preferentes y capacidades) son adecuadas y no afiaden

peligros a los riesgos detectados.




Aeronautical Safety Studies

Analysis / Preliminary Identification

1- Initial assumptions and hypotheses

T eawmouawes

Para el calculo de probabilidades las operaciones consideradas por obstacule son las que se han

considerado en los riesgos individuales y siguiendo las siguientes premisas:

- Elementos ubicados mas alla del extremo de pista, les aplicara la salida por extremo de pista en
Particular hypOth eses despegue y/o aterrizaje (DEP-ARR OVERRUN).

- Elementos ubicados anteriores al umbral de pista, les aplicara la posibilidad de un aterrizaje corto

(UNDERSHOOT).

7 Probabilidades de ocurrencia del orden de 10 se consideraran como extremadamente improbable.

EIEASA
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Analysis / Preliminary Identification

MODELO MATEMA’

Probabilidad del suceso por aeronave: Py erco = Fipprerccion , Focurrevcn B X Foyy, M

1- Initial assumptions and hypotheses A

< Fony = & ax"
Salida por Extremo F.x,=é
Parametros fijos y diferentes para TO y LD i por p i
P Valor fijo y diferente para TOOR, LDOR, LDUS, TOVO, LDVO (*)
OCURRENCIA obtenido por procedimiento estadistico
N (fraccion : : . ;
N° operaciones aeronave / N° operaciones totales (en un periodo de tiempo)

Psvcesonr, = Z Feormwzccioni Pocormevcs Fov), T
i

SALIDA POR EXTREMO — B 5 . -
(OVERRUN, Psucmomm = ZF CORRRECCION, F OCURRENCIA E >X); R >Y) 7,
UNDERSHOOT] i
Suma de todas las il por i ylo izaj
Crotabliiad Psz'czsq,ov o Pscrzso,,m,_m + PsL'cz.som,u_w

La probabilidad total se divide entre dos: salir por el margen derecho o por el
izquierdo son sucesos independientes.

Factor de correccion relativo a la dimensién de la aeronave y la ocupacién de
longitud de franja en caso de salida lateral se calcula como:

Elementos en altura: diametro de la circunferencia critica (maximo entre la
longitud y la mas la di del obstaculo y dividido entre
la longitud total de franja.

Elementos de poca altura: batalla de cada aeronave (estimada en un 30
% de la circunferencia critica) mas la dimensién del obstaculo y dividido
entre la longitud total de franja.

Mathematical methodology

Salida Lateral

~0.0019( ASDA-TODR)
Correccién por uso de pista en despegue: 2.28¢

Salida por
2,08 " 01(LL4-LOR)

Extremo Correccion por uso de pista en aterrizaje:
Nota: Esta correccion no es aplicable al undershoot, sélo overrun.

Localizacion del obstaculo:
D.
Elementos en altura: X =
. Batalla,,, Batalla,,
Elementos de poca altura: X' =X ——————; V= y—————"—




Aeronautical Safety Studies

Analysis / Preliminary Identification ]

1- Initial assumptions and hypotheses

L.- Aeronave que sale del area pavimentada 1
I NncCi d e nt an d dCcCl d e nt M1.- Incidentes durante aterrizaje o despegue/ Colisién con terreno/ Incendio 15
de aeronave
assessment M2.- Hard landing o

N° Operaciones (enero de 2007 y diciembre de 2016): 2.981.156 operaciones

BEEASA




Aeronautical Safety Studies

Stage 2 Analysis / Preliminary Identification ]

3 - Identification of contributing factors, threats and defenses

RESPONSABLE DE
MEDIDAS ALTERNATIVAS IMPLANTADAS IMPLANTACION

Programas de inspeccion y mantenimiento del campo de Vuelos:
- Inspeccién del area de movimiento Aeropuerto
- Plan de Mantenimiento del area de movimiento

Defences

Publicacion en el AIP de la configuracion del campo de Vuelos Aeropuerto

Programa de inspeccion y mantenimiento de las ayudas a la navegacion Aeropuerto
Ayudas visuales y no visuales en pista:

RWY 07L
e LS CAT I/

BEEASA
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Stage 2

Analysis / Preliminary Identification

3 - Identification of contributing factors, threats and defenses

-

.

Physical scenario:
contributing factors

~

-

\

Factors related with

CNS/ATM, with the

configuration of the
airport, ...

~

J

BEEASA

El clima es mediterraneo con veranos calurosos e inviernos suaves, siendo
temperatura media anual de 16,1°C.

Se presenta una media de 54 dias de lluvia al afio, con unas precipitaciones medias
anuales de 579 mm. Los dias de tormentas se producen una media de 19 dias afo.

La visibilidad alcanza valores superiores a 800 m el 99,90% del tiempo y por encima
de los 400 m el 99,96% del tiempo.

El techo de nubes se encuentra por encima de los 60 m el 99,94% del tiempo y por
encima de 30 m el 100% del tiempo.

Unicamente se encuentra en condiciones de visibilidad inferior a 400 m o base de
nubes inferior a 30 m en un 0,04% de las mediciones.

La componente del viento perpendicular a las pistas 25/07 es inferior a 20 nudos el

99% de las ocasiones.
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Stage 2 Analysis / Preliminary Identification ]

4- Preliminary identification of risks

m RIESGO INDIVIDUAL RIESGO GLOBAL

P1 i =
Ri1. Salida por extremo de pista en despegue (DEP OVERRUN) Colision, dafios o efectos
por salida de pista de
P2 Ri2. Salida por extremo de pista en aterrizaje (ARR OVERRUN) una aeronave operando
) o en pista por causa de un
Ri3. Aterrizaje corto (UNDERSHOOT) elemento o terreno
P3

BEEASA
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Jere) Working Session with Group of Experts ]

* The result of the analysis conducted in stages 1 & 2 has to be
exposed and discussed into a GROUP OF EXPERTS of a
multidisciplinary nature.

* |tisimportant to invite all the possible stakeholders to collect
their opinions and experiences (pilots, air traffic controllers,
etc.).

* The technical and operational knowledge of the experts may
play an essential role in identifying and evaluating hazardous
situations and the factors involved, which require a thorough
understanding of the system and the specific operating

BEEASA scenario.




Aeronautical Safety Studies

Stage 3 Working Session with Group of Experts

The tasks that must be carried out by the group of experts in the different meetings
must be determined. Which are the following:

v

Validation of the initial hypothesis.

v

Evaluation of the identified hazards and the factors, threats and defenses associated with them.

v

Additional identification of the hazards and their effects on the operation of the aircraft, tailored to
the specific operational environment and the object of the studly.

v

Initial validation of the preliminary identified risks and additional identification.

BEEASA
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21y Working Session with Group of Experts ]

The tasks that must be carried out by the group of experts in the different meetings
must be determined. Which are the following:

‘/ Validation of the probability of occurrence of each one of the identified risks in the case that
qualitative methods are used.

‘/ Validation of the severity associated with each one of the identified risks.

‘/ Validation of the mitigating measures proposed.

BEEASA




Aeronautical Safety Studies

Registers and documents — as a result of the working session

J

)

PRELIMINARY DOCUMENTATION RELATED TO THE STUDY: Presentation of the object of the study,
assumptions, defenses, preliminary identification of the hazards and risks, preliminary analysis, mitigating
measures, etc., that the organizer provides to the experts along with the invitation to the meeting so that

they can analyze this documentation prior to the meeting in order to better prepare and carry out the tasks
expected of them during the meeting.

FINAL AND APPROVED MEETING MINUTES, which must serve to prove that the specified tasks have been
carried out.

(YY)

Algipvas

SIGNED LIST OF ATTENDEES: All relevant personnel from the airport manager’s office shall be convened, as
well as safety, operational and SMS experts, and other involved personnel such as the supplier of air
navigation services and air carriers. The names of the attendees will be included as well as the organization

they belong to, the position they hold in the organization, and a brief description of each professional profile
as it relates to the object of the study.

EIEASA
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Risk Analysis ]

Classification and Grouping of Risks:

* Prior to the assessment/evaluation of the risks, a classification and/or grouping
shall be carried out to facilitate the subsequent treatment of these risks.

* For the purpose of providing a better foundation to the categorization and

classification of said defined risks, it is recommended that Fault Tree Analysis (FTA)
or similar techniques be used whenever possible:
(- ) (" )
Hazard 1 ] | Potential Risk 1
Hozard 2 ) Potential Risk 2 | Final Risk A |
| Potential Risk 3
| Potential Risk 4 . Final Risk B )
Hazard 3 é [ . . )
EA i Potential Risk 5 J) | Final Risk C )




Aeronautical Safety Studies

10 Risk Analysis

Classification and Grouping of Risks:

* Note about Fault Tree Analysis (FTA)

= A Fault Tree is a hierarchical model used to analyze the probability that
an event will occur. The event is typically a low probability, high
consequence risk or outcome.

= A fault tree creates a visual record of a system that shows the logical
relationships between events and causes

BEEASA
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Risk Analysis ]

Risk probability assessment:

* For each of the identified risks, an evaluation of its probability or frequency of
occurrence shall be conducted according to a probability of occurrence
classification diagram that has been established as a reference by the
aeronautical authority or by international references such as ICAO or other
internationally renowned organizations.

* Qualitative and Quantitative methods can be used (or mixed), and information
about previous accidents, incidents and events has to be considered.

BEEASA




Aeronautical Safety Studies
Stage 4 Risk Analysis ]

Example of frequency Matrix

LIKELIHOOD QUALITATIVE DEFINITION QUANTITATIVE DEFINITION

Is expected to occur in most

5 Frequent S A——— >1073 / operation

4 Occasional Will probably occur at some time >10° and <103 / operation

3 Remote Might occur at some time >107 and <10 / operation

2 Improbable Could occur at some time >107 and <107 / operation
E AS AExtremer improbable Qiﬂrz :;ig;g:sly D GBI <107 / operation
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Risk Analysis )

Risk severity assessment:

* For each one of the effects of the identified risks an evaluation of the severity of
each risk will be carried out, which will indicate the seriousness of the occurrence

of said evaluated risk.

* In the assigning of severity for risk of collisions, the available information shall
taken into account dimensions, frangibility, materials, etc. of the obstacles
involved.

* Severity classification references shall be established by the Aeronautical
Authority or as an alternative, documents published by ICAO shall also be
considered acceptable. —

“Thies THaT MicHT

i |
il
EIEASA iLé
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5710 Risk Analysis ]

CATASTROPHIC Accident, equipment destroyed, loss of aircraft and  1.Mid-air collision between aircraft.

multiple deaths. 2.Collision between aircraft and/or other object during take-off or landing.

A large reduction in safety margins / no safety 1.Runway incursion, significant potential, (extreme action to avoid collision).
HAZARDOUS barriers remaining, the outcome is not under 2.Attempted take-off or landing on a closed or engaged runway.

control, major equipment damage and serious or 3.Take-off / landing incidents, such as undershooting or overrunning.

fatal injury to a number of people. 4.Controlled Flight Info Terrain is only marginally be avoided.

1.Runway incursion, ample time and distance, (no potential for a collision)
2.Collision with obstacle on apron / parking position (hard collision).
3.Near Controlled Flight Into Terrain.

4.Missed approach with ground contact of the wing ends during the touch
down.

5.Large fuel puddle near the aircraft while passengers are on board.
1.Hard braking during landing or taxiing.

2.Damage due to jet blast (objects).

Serious incident or accident, significant reduction in
MAIJOR safety margins, serious equipment damages and
injury to persons

MINOR Nuisance, operations limitations, minor incident 3.Collision between maintenance vehicles on service road.
and small damages to aircraft, vehicles or objects. 4.Breakage of drawbar during pushback (damage to the A/C).
5.Slight excess of MTOW.
6.Aircraft is rolling into PAX-bridge (slight collision) - forklift is tilting.
Non-significant consequences and circumstances 1.Increase in work load for the crew during taxiing.
E\lﬁgﬂBLE which may lead to a non-significant reduction of 2.Slight increase of braking distance. .
safety and no immediate effect on safety. 3.Car losing baggage.
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Risk Analysis )

Risk evaluation matrix:
=
(=
=
=

Risk severity

Occasional n
Remote H

o1
EEEAS
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=8 Risk Analysis ]

| Risk evaluation matrix:

(o= |
(o |
(| Risk index range Recommended action

Cease or cut back operation promptly if necessary.
Perform priority risk mitigation to ensure that

5A, 5B, 5C, 4A, 4B, 3A High risk additional or enhanced preventive controls are put in
place to bring down the risk index to the moderate or
low range.

5D, 5E, 4C, 4D, 4E, 3B, 3C, Moderate risk Schedule performance of a safety assessment to bring
3D, 2A, 2B, 2C, 1A down the risk index to the low range if viable.

Acceptable as it is. No further risk mitigation

3E, 2D, 2E, 1B, 1C, 1D, 1E Low risk .
required.

EEASA
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Let’s see an example...

BEEASA
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BEEASA

Risk Analysis

CATASTROFICO

Severity assessment:
definition of the
categories

Colision

Pérdida de fuselaje
Destruccion de
equipamiento

Pérdida total de control
Multiples muertes

Gran reduccién de
margenes de seguridad o
capacidades funcionales
de la aeronave

= | esiones serias, con

heridos graves
Dafios mayores al
equipamiento

Reduccion significativa de

Muertos
Heridos graves
Incapacitados

Excesiva carga de
trabajo que no puede
asegurar que la
tripulacion pueda
realizar sus tareas
adecuadamente

Significativo aumento
de la carga de trabajo
que provoque una

Capaciiaces fncionaies | reduccion enia
pa habilidad del operador
de la aeronave
3 en responder a
Lesiones a las personas . .
condiciones operativas
adversas
Reduccion leve de
margenes de seguridad o
capacidades funcionales
dela :
. © aerol?ave = Leve aumento de la
interferencias, carga de trabai
limitaciones operativas, rga ha
utilizacion de
procedimientos de
emergencia, efc.
Sin efectos = Sin efectos

e

Pérdida total de separacion
Ningln mecanismo
independiente puede prevenir
esa severidad

Gran reduccion de la
separacion sin control total de
la tripulacion o ATC
Desviacion de una o mas
aeronaves de su trayectoria
deseada provocando
maniobras bruscas de
evasion

Gran reduccion de la
separacion con control total
de Ia tripulacion o ATC.
Pequefia reduccion de la
separacion sin control total de
la tripulacién o ATC

Leve reduccion de la
separacion o capacidad de
control de Ia tripulacion o
ATC

Leve aumento de la carga de
trabajo ATC
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Stage 4 Risk Analysis ]

_ P1. Dimensiones de RESA 25R (215 x 150) REESEESE[')E.D A CATASTROFICO

Seve”ty assessment
for the identified risks P2. Dimensiones de RESA 25L(125 x 150) REggﬁ‘EﬁghD n  CATASTROFICO
P2. Dimensiones de RESA 07R (125X 150) e nournDin,  CATASTROFICO
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Frecuentes Probable que ocurra muchas veces (ha ocurrido =107 por operacion
ape frecuentemente).
Probability
assessme nt: d Eﬁ n |t|0 n 4 Razonablemente  Probable que ocurra algunas veces (ha ocurrido =10 y <10 por operacion
. probable infrecuentemente).
of the categories
3 Remoto Improbable, pero es posible que ocurra (ocurre =107 y <10 por operacién
raramente).
Improbable Muy in'prol_:ahle gue ocurra (no se conoce que =102 y <107 por operacién
haya ocurrido).
Extremadamente " .
Casi inconcebible que el evento ocurra. =10 por operacion
Improbable
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Stage 4 Risk Analysis ]

Alerizje corto por 071 (UNDERSHODOT) anfes de REBA 2SR dedaada

DIMENEIONEE DE LA

AELs 26H m;mmu aterizaje por 26R (MRS OVERRLUN) mas alld de k A ; 2 TTITEDS
\ {215 x 168)
™ Ealida por extrema durants & despegue por 255 (DEF CAVERRUN] mas alil de la
PFObabI“ty RERA ISR declarada 3saERE
assessment for Afmrizmje coro por 075 (UNDERSHOOT) antes de RESA 251 declarads 1,41075E-12
: L DIMENSIONES DE LA
the |dent|f|Ed RELA ZEL m;mm-u aterrizaje por 251 (ARR OWVERSIUS) mis aild de B CATASTRAFIGD .55TDEE-30 1545508
risks e
\_ ) Ealicia por extrema durants & despegue por 250 (DEP CAVERRUN] mas alld de i
ey 1,B8317E-08
Asarrizaje coro por 25 (UMDERSHOOT) antes de RESA OTR declarada 2.33251E-40
DIMENSONES DE LA
Ealicia por extrema durante = aterizaje por 07R (ARR CVERRUN] mas ald de ka 6 ALE-09
FERAETE nea.m:pnwnmum = M CATASTRAFICD 4, paErEE-12
{126 x 1500

Eaiicia por =xtrema durants = despegue por 07 (DEF CVERALIN mas 2l de la
RESA OTR decarada EIEDED
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Stage 4 Risk Analysis

Aeropuerto de Barcelon; Prat
\ Aeropuerto de Barcelona - E Recommended Mitigations. Airport o
O = - Operators & Afirmacién /
Probability Common Risk Factors in Runway | s aplican | po Enctics | e, | tmptamaco
medidas para evitar Medida Implantado 2 sl
a s s e S S e nt fo r e Define criteria to determine when to close sl ° s
. . Rutlwa_ys not co ns!:ru.cted and. 2 Sl a runway 1o prevent runway exeursions, & si
the Identlfled maintained to maximize effective Sl
friction and drainage 6 Sl 7 st
. Ensure that runways are constructed and 2 s
rlSkS f 2 sl - i to ICAO specifications, so that
\ ) Late or inaccurate runway s 2 effective friction levels and drainage are Ll
condition reports 6 sl < achieved (e.g., runway grooving, porous 6 sl
o friction overlay)
T di " Ensure that aircraft rescue and firefighting
nadequate snow and ice contro S 2 s (ARFF) personnel are trained and sl " s
plan available at all times during flight
operations
5 Sl Ensure that ARFF personnel are familiar
. with crash/fire/rescue procedures for all Sl 1" S
Not closing a runway when s1 6 s aircraft types serving the airport
conditions dictate Provide means for flight crews to visually s 4 S|
determine runway distance remaining
7 Sl Ensure that visual aids, specifically
touchdown zone location and markings, 51 4 51
4 sl are visible and in accordance with ICAO
Incorrect or ebscured runway 3l » Annex 14
markings £ Ensure that infrastructure resfrictions such 6 s
7 Sl 3 as changes to the published takeoff run
& available (TORA) and runway width S1
2 gl E available are communicated in a timely 7 SI
= and effective manner
Failure to allow use of wind- S| 6 s % 2 sl
n s
prEfere ntial runw ays 2 Ensure that runway conditions are s 6 s
S !
7 s - reported in a timely manner
© 7 Sl
o
13 Sl 5 Provide an active process that ensures ql 5 sl
Inadequate runway_end safety sl @ adequate runway braking characteristics
area (RESA) or equivalent system 14 s1 Mitigate the effects of environmental (e.g.,
snow, ice, sand) and other deposits (e.g., Sl1 2 SI
Inapp ropriate obstacle rubber and de-icing fluids) on the runway
assessments sl 14 sl Tabla 14: Recommended Mitigations. Airport Operators. “Reducing the Risk of Runway Excursions.

Report of the Runway Safety Initiative™ Flight Safety Foundation
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Probability
assessment for
the identified
risks

. J

RIESGO GLOBAL PROBAEILIDAD

Colisidén, dafios o efectos por salida de pista
de una aeronave operando en pista por Extremadamente Improbable
causa de un elemento o terreno de
severidad CATASTROFICA
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A B [= D E

NINGUN
EFECTO

CATASTROFICO | PELIGROSO | MAYOR MENCR

5 | FRECUENTE RIESGO

RAZONABLEMENTE MEDIO
PROBABLE

RIESGO
3 | REMOTO
MEDIO
EXTREMADAMENTE RIESGO
REMOTO MEDIO

EXTREMADAMENTE RIESGO

IMPROBABLE MEDIO
Colision, dafios o efectos por salida de pista de una EXTREMADAMENTE  RIESGO MEDIO
aeronave operando en pista por causa de un IMPROBABLE (1A)

elemento o terreno de severidad CATASTROFICA
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Risk Mitigation i

=
=
=

* A detailed description of the proposed mitigating measures shall be carried
out, including the deadlines established for implementing them.

* During the experts working session an explicit validation of each one of these
measures shall be carried out, which shall be included in the documents used
to record the result of this session.

* Likewise, the effects that the proposed measures will have on airport
operations shall be explained. Specifically, and as a minimum, it must
describe the manner in which compliance with the measures is going to be
guaranteed: Responsible personnel from within the organization; procedures,
notifications; information in the AIP; inclusion in the Airport Manual and in

e Safety Management System.
BEASA Safety Manag Y
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@ Mitigation measure objective can be:

» Eliminate the hazard.
» Reduce the probability that an accident takes place.

» Reduce the effects or consequences of an accident.

BEEASA
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S+ Risk Mitigation J

@ Types of measure:

»About airport’s infrastructure and installations

»About airport’s operational procedures
» Others: Training, organizational structure, etc.

BEEASA
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S+ Risk Mitigation ]

After mitigation measures has been implemented, their

effectiveness has to be checked.

v'If the hazard has been eliminated, there is nothing else to do with it.
v'If they don’t eliminate the hazard, a new risk assessment is required.
v'Mitigation measures can result in new hazards. They have to be analyzed.

BEEASA
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Let’s see an example...
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Stage 5 Risk Mitigation

MEDIDAS DE MITIGACION PENDIENTES DE RESPONSABLE DE

IMPLANTACION IMPLANTACION

Mantener un seguimiento dentro del SGS que tenga
como finalidad aprovechar cualquier oportunidad de Aeropuerto
ampliar las dimensiones de la RESA

Difusion de la informacion en los proximos Comité

Local de Seguridad en Pista Aeropuerto

BEEASA

FECHA DE

IMPLANTACION

FPlan de mejora
continua

PROXIMO CLSP
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»EASA

European Union Aviation Safety Agency * o *

* %
* 4 %

Safety assessments related to infrastructure requirement non-
compliances

WWw.eu-sea-app.org

easa.europa.eu/connect Your safety is our mission.

n m g @ D @ An Agency of the European Union ::


https://www.easa.europa.eu/
https://www.easa.europa.eu/connect

