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A COMPLEX WORLD
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The world is living an exponential technological growth that

generates more and more complexity, even in already complex
domains like aviation.

Research studies and current methodologies have not found (yet)

simple solutions to manage Safety, especially in ultra-safe
environments.

Standard procedures, technological efficiency, and constant training keep the safety level in a
good/tolerable status, expecting that everything will happen as foreseen...

How is the true safety level of everyday operations?
Are we doing something that really keeps hazards

under control?!
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FDM & SMS OVERVIEW
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A Safety Management System (SMS) is a
systematic, explicit and comprehensive
process to manage safety elements by
identifying hazards and control risks while
maintaining assurance that these risk
controls are effective.

FDM and SMS meet into reality

Flight Data Monitoring (FDM) is the
use of recorded flight data from
routine operations to improve
aviation safety, flight  and
maintenance operations.
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FDM & SMS INTEGRATION
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* The integration of Flight Data Monitoring (FDM) in a Safety Management System (SMS) exploits
their synergies in order to increase, refine and validate the data and information related to
incidents or operations’ deviations.

 FDM and SMS are highly interconnected: the first retrieves consistent and precise information
of each flight, while the latter is essentially based on human reporting.

* Reporting is more subjective, but can give an important point of view of an event which can be
difficultly analyzed through the support of the mere downloaded flight data.

 On the other hand, the complete set of flights data is more reliable and provides a huge
database for statistical analysis.

e Both of them can be an input to the other counterpart, discovering new areas for the analysis
and monitoring, and also unraveling potentially hidden threats.

FDM and SMS meet into reality



PR
A PERSPECTIVE FROM SAFETY I «—?

* The “aviation system” is difficult to break down into all its components in order to find the root
causes and understand the behaviour and performance of its elements.

* The famous “Swiss Cheese” theory, as said by its creator, could go past its expiration date due
to the many and many slices that get added up during system evolution.

* A relatively new concept (Safety Il) suggests to not split operations between those that went
good or bad, but to describe everyday activities by the “performance variability” of field
resources. Indeed, these resources can lead to the success or failure of operations.

Avoid things Assure everything

go wrong goes right
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|. You must not eliminate the analysis of the past and continue to monitor the occurrences.

Il.  Understand the reasons why in the remaining number of cases things went well.

Occ. | Severity ANALYZE PERFORM any Corrective Actions to
1 S1 what went well and how the promote possible changes to the
5 1 performance kept the state of performances and set them as
operations safe! “best practice”
3 S1 « J
: oL 1 ' '
c s3 ANALYZE PERFORM any Corrective Actions to
prevent the factors that caused, and
6 g1 ¥ what went wrong! . o
could again cause, a similar problem
7 s1 )
8 s1 ¥
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RESILIENCE
(AN ADDITIONAL STEP FORWARD)

A term that has recently re-emerged in Safety, understood in general as absorption of a
disturbance and return to the initial state.

* |dea to counteract negative trends before they become dangerous.

* Small adjustments and corrections constantly bring closer to the line of good operation with
little effort.

* Less expensive and more easily measurable actions that can be canceled if not efficient or
modified with less organizational and economic effort.

* Become more adaptive!

POSSIBLE SOLUTION:
automatic

PROBLEM:

reporting culture & —

information from
FDM

manual entry
limitations
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LIENCE & SAFETY Il
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FUNCTIONALITY 4
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UNIFIED WORKFLOW

Download
Flight Data

H=<

Configure
events/triggers

Validate events

IFSC

Flight Data Software\ /

Occurrence,

Validate
Occurrences

SMS Software

Manage Reports
in Occurrences

Single
Occurrence
Analysis

Dynamic Risk
Register
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Get Reports

COMPLIANCE
JUST CULTURE

DE-IDENTIFICATION
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UNIFIED WORKFLOW

Download .- Flight Data Software SMS Software Get Reports
Flight Data a
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users in retrieving the
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OCCURRENCE ANALYSIS

Phase I: occurrence categorisation ~ Phase II: preliminary risk analysis

Occurrence Category (ADREP) Occurrence Severity Classification

ARMS — ERC

Event Time Line (event type + HAZARD)

Boundary conditions (weather, alarms,

) Other Risk Index assessment methodologies
fatigue ...)
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OCCURRENCE ANALYSIS

Phase lll: immediate Corrective
Actions

Send MOR

CAPA for the specific hazard

encountered
PN N :
YA
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OCCURRENCE ANALYSIS i
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DYNAMIC RESILIENT RISK REGISTER (DR?)

* “Dynamic Resilient Risk Register” aims at managing not only safety performance but the
overall organisation performance.

e Quality, Security and other operations” workflows could be monitored alongside the safety
ones in a true integrated fashion.

e Less resources needed, less escapes from procedures, more work done, more safety!

At the end of the unified workflow we
should have a consistent, extensive and
detailed database

The work of Safety Office shifts to validate
manage, categorise and do a preliminary risk
evaluation of occurrences (less data entry needs)
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DYNAMIC RESILIENT RISK REGISTER (DR?)

Automatic “hazard activation”
based on safety thresholds and
alerts support risk monitoring

Periodic execution of SPI/trend
assessment on the updated
occurrences database

Traceable performance of
implemented barriers by
checking “risk results” before
and after implementation

CAPA can be initiated both from
an occurrence or from an
“activated hazard” and linked to
specific barriers deployment

FDM and SMS meet into reality

Semi-real-time monitoring by
higher frequency automatic
DR3 checks + quick/instant
deployment of safety barriers

Active monitoring of everyday
“performance variability”
keeping the real operations
safety level closer to the
procedures standard “safe” level




REALITY COMPLICATIONS

* Just/Safety culture still an unresolved problem! Difficulty of getting enough reports,
data, and information in general from operational areas.

» Systems/software that supports SMS/FDM are expensive and are seen only as a cost,
especially for small companies.

* Research, find and refine all necessary Safety Indicators (SPI/SPO/Events triggers) to
know, monitor, and keep each type of operation incident-free.

 Raw Flight Data retrieval and transformation to engineering variables in real-time
(already being implemented).

* To achieve Safety Il and resilience management purposes we need to find a way to
register and analyse small performance disturbances (can FDM be the answer?!).

* Cross-areas/domain/organisation interconnections and collaboration not easy to
establish.
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Italian Flight Safety Committee

Thanks for your attention

contact: gabrio.mauri@safetydbm.com



