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ANNOTATION:

This arhicle comtams desenpton of quality system for
airhine transport pilots training at the Faculty of Transport
Engineanng at the University of Pardubice. This system 15
based on new regulations within the Ewropean Union
which aims mamly to unification of persomnel licensing
and traming procedwres, mcrease of safety, meluding
principles of safety culture, and support of new methods
used i both mtegrated and modular traming. Similar rules
are gradnally infroduced to all sections of civil aviation n
Europe.

Chuality system as 2 complex zccording to the new rules
comsists of a Management System, Safety Mar

Board (SRB), Safety Action Group (SAG) and all other
persommel mvolved in the quality system.

At the end you will find summarized current experiences
and descripion of procedures enswing  further
mprovement of quality of educational process. This work
was supported by the project ev. mo. VH20172019027
supported by the Ministy of the Inferior of the Czech
Republic.

1. INTRODUCTION
From the cradle of aviation, air transport 1s associated with
a variety of hazards due to the emdronment in which it is
camed out. Especially air accidents, often associated with
fatal create a kind of mistrust in passengers

System and Compliance Monitoring System and has
proved to be wery efficient in airine transport pilots
traming. Functional Compliance Monitoring System
gnarantees conformity with all applicable laws and
regulations which ensures one of the significant parts of
the new quality system. The task of Safety Management
System is to merease the level of safety in practical
traming particulardy, but the theoretical part consists of
bagsies of all knowledge acquired dwing the traiming.
Management System covers all parts and joins them to an
ndrided umit.

Separate documents are processed for each system the
Management System (MS), Safety Management System

and the public.
Qruality 15 a concept we have been meeting more and more
m the last twenty vears and it suggests that thus trend will
continue. The importance of quality has risen recently m
the world so dramatically that we can tzlk without
exaggeration about 2 kind of "quality revolution”. The past
two decades marked a sigmificant shift in quality with
accant in the field of operational safety. This was mostly
becanse in a very short peried there was 2 significant shift
m supply and inquiry towards an oversupply over maquiry
and the nacessity for many subjects to make 3 painful
transition from the producer’s market to the customer's
market. The concept of business based on "we need to sell
wharlsbemgpmduced although supported by the best

(SMS) and Compliance Monitoring Prugmm (CMP) at the
Faculty of Transport Engineering. The artich all
aspects of Management System mdud.mg ;aferv policy,

and thilities of each
participating perslon. general and basic prnciples,
operational procedures, regulations and procedures that
concern ensurmg the required level of safety within the
Faculty of Transport Engineering. It further shows the
methodology chosen to define duties and responsibilities
of Accountable Manager (AM), Safety Manager (SM),
Compliznce Monitoring Manager (CM) and the
methodology of personnel selection to Safety Review

ote zales, has no chance to
survive. Clearly, ﬂle 'we can only produce what can be
sold" approach is preferred The elapsed peried has
confirmed the guideline that the customer quickly adapts
to better quality and 15 not very compliant to accept any
concessions or emors tolerance on the suppliers side of the
required product.
From the perspective of business subjects, it would be a
fault to look at quality as isolated property. On the
confrary, it is necessary to perceive them as part of
managerial and entrepreneurial skills. Mot all managers,



including government authorities, are willing to accept
ﬂ:esedﬁmahr:c‘hange;mtermsofthtywhmhuﬂ'm

¥ Eeeping knowledge and venfying the orgamization’s
IEad.lnES to deal with crisis sifuations and efficient
of

justify 1 as a fashiomable, short-term
phenomenon that is smoply needed to surive in
businesses.
Already dunng the 1570s. the quality of products,
especially thanks to Japanese fimms, have become
significant competitive factor, often equivalent, or even
more mmportant than the price mself Neverthelees this
eomesting concept is gradually overcome and tome 15
coming as another important factor. Time represents the
need to respond promptly to customer requirements and
any changes m the market and to shorten response tumes to
inquiries and the time of development of new products as
well as contiuous producton times. The success of a
business today cannot be associated with the priontization
of any of these characteristics. Prospenty implies taking
into account all three cwrent competitive factors, 1e. price,
This arficle contamns descnption of quality system for
airline transport pilots training at the Faculty of Transport
Enginearing at the Unrversity of Pardubice. This system
consists of a Manzgement System, Safety Management
System and Compliance Monitoring System and has
proved to be very efficient in airine transport pilots
traming. Separate documents are processed for each
system  the Management System (SM), Safety
Management System (SMS) and Compliance Monitoring
Program (CMFP) at the Faculty of Transport Ensineering.
The article describes all aspects of Management System
including safety policy.
ATO Safety Management focuses on ntsk management
only that combimes with operaional zafety. Fmaneial
legal and aconormic risks are only considared as part of the
sk assessment in terms of thewr seventy.
The formal process of safety nsk management 1s the
subject of 2 separate document  that p\wvmbs plam
guidance and of safety 1 o about
hazard identification, rizk analysis and nisk management
process. At the same time the stucture of the document 15
adapted ding to i of v of the
safiaty managumnr system for better CAA supervision
based on recommendations published in ICAQ Dioc. 9859
evenmmally in ICAQ Annex 19,
This document provides procedures of hazard
identification and its analysis and further evaluation of the
resulting risks. Then it defines comrective action if needed.
The d described m b Sbusadtunx:mht:}r
and supervise the mopl 1on of actions.
Diocument Implementation of comective actions monitors
priorities of the safety measures date of implementation
and the record of execution. This method provides a
overview of the performance of safety activities
defined m two basic safety management processes.

AT zafety iz a bhinati of the

following tools and processzes:

* Hazard identificati nsk t and rsk
process (nsk mitigation)

# Internzl safety surveys, studies, and investizations

K Managmgopﬂamnalandmgmmunal changes from
a perspectrve of safety

# Contimions improving the level of safety achieved

very within the emergency
plannmg

2. FACTS AND CONDITIONS
INFLUENCING THE
IMPLEMENTATION OF SAFETY
MANAGEMENT

To ensure sufficient effectiveness in hazard identification,
safety nsks assessments and manzgement, zll relevant
mput nformation must be provided. The commmmication
culture is mtemally assured within the ATO by the reliable
organizational stucture and the relationships described in
the Crperations Mamial To obtain relevant mformation for
safety ricks assecsment in part of external commmmication
with customers, supphers, and other parmers. effective
processes are deseribed and implemented in the CMS.
To achieve the requred safety management results, fands
are allocated on the basis of an analysis of Safety Manager,
an assessment of the Safety Review Board and the
approval of the Accountable manager. One of the topics in
hazard identification, risk analysis and assessment is the
sufficiency of dedicated and their availability to
ensure all major and supportive safety management
processes. Safety nisks associated with lack of fimds for
ATO operation itself are also considered.
Risk acceptance eriteria and standard ALARP
cuncept

Rizk zcceptance eriteria are set in the ATO Safety Poliey.
The basis 15 the prnciple defined i ICAQ Doe. 9859,
which i= listed below m 2 separate sectlun

ATO approach to nisk that rsks are 4
on the basis of both saﬁtyandecumm ancq)mbll\l} For
this reason. sk w has been 1 fuced in the

ATARP (As Low As Reasonably Practicable) principle,
which directs the risks to a level that 15 practically
achievable from the economic point of view and 1s always
below the miminmmm tolarable | parmutted level

Preparation for safety rizk asseszment and
management
From the pomt of view of process cutputs, the main
objectives of the established system (objects, relzhonships,
rules and ) for safety are the right
outcomes of the rsk assessment process and the msk
management process which leads to the risk bemg reduced
to the required level
Safety nsk assessment and management 15 performed
during the imitial risk analy=is, the regular implementation
of hazard identification and m advance of the decision-
making of the Faculty of Transport Engineening managers
on nnpormt opemhmal and owgamzatlunal activities,
1 changes, infroduction of
new toals, e)dm:lsm of scope, ete.
For the effective and reliable mmplementation of the risk
assessment and risk management process it 1s important to
set up a framework for individual leaders and the level of
mtervention of the Safety Review Board The Safety
Manager is responsible for identifying the situations under
consideration when the Safety Action Group 15 established
or 15 not required. If so, the Accountable Manager is asked
to approve the nomination of members, time allocation,




methods of analyzis used, the input data and the SAG
activity schedule.

Hazard identification - prineiples

Hazard i= a condifion subject or activity that may
potentially canze mjury to persons, damage to equipment
or stuctures, lozs of substanfial property, or reduced
ability to perform ATO operahuns.

Hazard identification is ome of the most mportant
elements leading to safety improvement Hazard
identification allows ATO to identify m 2 timely mannar
conditions or sitwations that could directly threaten the
safety and operability of the ATO.

Hazard is a t of ATO L
processes. The hazard and Ifs comsequences manifest s
tnggered when a combination of unfavorable conditions,
situations and states of objects and the whele system
occurs. The result 15 the emergence of a situztion with a
safety impact.

Hazard identification - sources of information,

specific procedures for hazard identification

Hazards are identified both reactively following the
occurence of safety-related events on the basis of mtemnal
investizations as well as proactrvely.

In the framework of the mmplementation of the camsal
analysis (analysiz of reasons, contributing factors and
existing bamriers) the direct reasons are taken into account,
namely the incarrect execution of required operations,
hazardous behavior and viclaton of established mles, the
human factor, etc The contibuting factors are the
rzational factors, envi 1 factors etc.
For bamiars that reduce probability, we consider:
¥ CAA Cenfication Fequirements
¥ Established operating procedures
¥ Principles of ATO operation
¥ Instructor traming
Additional questions to determine the likelihood of risk:
¥ Are similar events from the past recorded or is this
occwring separately?
¥ How many employess work according to the assessed
procedura?
¥ For what proportion of the time is the equipment or
procedure considered?
We determine the probability of the conzequences
of the hazard bazed on 5 degrees:

The required attributes of the ATO safety at
system imply the need to proactive hazard identification
before it becomes a safety event The gual is to ad:ue're a

sufficient level of prediction of unf:

Hazard identification and conzequences of hazards -
resources to identify the consequences of hazards:

Hazard identification still does not ensure the expression
of the consequences of hazard Every hazard has more
consequences of hazard In finther work with the hazard
the consequences are obtained on the basis of quenes asto

how the specific hazard concerns the ATO m el
The consequences of the hazards are perceived as
hazardous situations that have aleady ocowmmed
(nformation 15 obtained and assessed from reactrve
souwrces) or hazardous situations that may anse
(nformation 15 provided through pruachve sources - e.g.
audits, safety of

The consequences are described on the basis of a lngk:al
refinement that specifies instead of a possible hazardous
event, time related to different periods of economic cycles,
charactenistic seasons, day and might times, the specific
nature of operational events and various other events.

3. RISK ASSESSMENT - DETERMINATION
OF PROBABILITY AND SEVERITY
We define safety risks for the needs of management as the
consequences of the assessed hazards based on them
probability and severity.
Probability analyziz
The likelihood of safety risk 15 defined as the probability
of occwrence of a hazardous event.
Probability analysis is based on:
# Impact assessment for direct camses, confributing
factors and existing barmers
# The nature of reasons, contributing factors and banders
subsequently determines the likelihood of a safety
event oecwTing

Probability of occurrence
OCCHrs My (s (occurred
Probable 5
repaxiedly)
Owccasional Oecurs sometimes 4
Uhniikely, but possibie
L occirTence (poowred rarely) 3
- Fery uniikely occurrence
Very Unlikely (ocaurrence not recorded) 2
Almost Impossible Inconcenably ocourrence 1
Table 1: Probability of cccwrence
Severity analysiz

For all the consequences of the hazard thew severity is
analyzed for the needs of nsk management Analysis
meludes both short and long-term consequences, impacts
to the natural and working environment
(Questions to determine the severity of the consequences of
hazard-

% What kind of damage can arize?

» What can be the extent of the damage?

» What sizmficant impact on the environment can ariza?

We determine the severity of the consequences of the
hazard based on 5 degrees:

Severity of occurrence
Ai “‘t“ﬁ Significance Value
= Signjficant loss g equipmen,
Catastrophic muitipie [ joss. a
Egquipment josz, damage to health,
Dangerous Tife fozs. B
Sigmificant Serious imcidenr or person iy, C




Lews Incomvenience, operational
Sienificant Iimitarions, uxoge of emersency D
pnific: procedures, less siEnificans mcident.
Insignificant Small or no consequences. E

Table 2: Seventy of occurrence

4. DESCRIPTION AND DETERMINATION

OF RISK ACCEPTABILITY
Safety nzks are abeady evaluated for probability and
SerwusnPss and the pext step is to deternune the

Att'he;tarroﬂhen_‘kaccephnee process, the combmation
of an alphamumeric expression of the likelihood and
seventy of the underlying hazard i= examined Based on
the location in the msk mamx determination of
accepfability and decision-making on  firther nsk
management steps is under way. Fisk management means

reducing it to a permissible limit.
Severity
Pl 1=
Probability £ £ [ ~| & § =
g 1 lu - ‘i -
R EHES
] = - W) 5
Frobable (5] SE
Occasional {4) iE
Rare (3) IE
Very Unlikely 2} 3
Almost Impossible (1) | 1A | 18 | 1€ | 1p | 1E

Table 3: Rick acceptability
Risk values marked in red (3A, 5B, 5C, 44, 4B, 3A) are
defined as unacceptable. The yellow values (5D, 3E, 4C,
4D, 4E, 3B, 3C, 3D, 24 1B, 2C) are tolerable. The green
values (3E, 2D, 2E, 14, 1B, IC, 1D, 1E) are acceptable.

£, SAFETY RISK MANAGEMENT -
PRINCIPLES OF DEFENSE SELECTION

The safety manager 15 responsible of the safety nsk
management process. Lhe responsbility of the
Accountable Manager is ensuring this process from the
point of view of allocating the relevant resources.
Based on the of the bility of risk
according to its competence within the three defined areas
withn the risk matrix the following procedures are set for
the ATO.
Safety recommendations are used to manage safety risks
(reduction, mitigation) in the ATO. Apphang safety
recommendations is the responsibility of the employees
asslgndbvﬂleSa.ﬁeryManagennnr For the

on of the safety dations, the date of
fulfillment is determined, which must be cbserved The
Sa.fe‘rv Manager mst be infoormed zbout the

n | non-i won of the safety
measure. In case of non-comphiance with the szafety
recommendation, the Safety Manager defines steps to
ensure that the required level of safety 15 maintamed

Ln:n:cept:lble rizks

As unacceptable we refer to the nsks that are in the red
zone of the risk matrx. The misks in this area are too kigh
to be able to carry out the operational processes imvolved
m these nsks.

Safety recommendations are proposed by the Safety
Manager and zpproved by the Accountable Manager.

Tolerable rizsks

As tolerable risks we refer to the risks i the yellow zone
of the sk matroe. Fisks in this area are tolerable under the
assumption of a regular check according to established
safety recommendations.

Safety Manager 15 mwesponsible for determming the safety

recommendation

Acceptable rizks

As acceptable risks we refer to risks m the zreen zone of
the sk matrix. Such nsks are controlled by the ATO and
can be upemtedmﬂwutm} oblization to manage them
Safaty M 1= responsible for the risk

Safety Risk Management - Strategy for Manazement -
Defenze Selection Strategy

The last step is to use mufization shategies (Defense
Selection Strategy) for mitigation and risk management.
The enfire process, including the harard identification
procass, is desertbad in the Figura 1.

Three basic strategies for establishing safety
recommendations are available for mitigation and rizk
management:

7 Cancellaion - operation or opestion 15
terminated, safety risks are higher tham the
benefits that are generated during use.

# FReduction - Frequency of use or activity is
reduced or action is taken to reduce the
comsequances of the rck.

7 Exchision of threats - The consaquences of the
hazardous operation are isolated or 3 backup iz
created m the system.

Possible alternatives for safety nsks mitigztion do not have
the same potential for mitization. Before deciding on thewr
use Safety Manager considers the effectiveness of design,
manazement and personnel measures, performs a cost-
benefit analysis. The Safety Manager assesses the
feasibility of the proposed measures, acceptability for each
of the stakeholders, enforceability and persistence. The
Safaty Manager.mahmthe safety issues that remam in
the system affer mitigating the origmnal risks Realizing
that new safety issues of 2 different nature may ariza
Safety recommendations can be made as follows:
* Implementstion of new technologiss
# Apphication or change of procedures and
regulations
7 Performing traimmg (focusing on the problem
area)
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Figure 1: rick management process

6. CONCLUSION
Apprm'ed traming organizations must set up, mamtam and
1 y improve the quakity system of its
operations as one of the necessary certification conditions.
The quality system i= generally based on the stratezy and
internal philosophy of a specific organization, so each
quality system is original in its own way and there is no
universal model of such a systemn There are only
recommendztions and expressions of smallest quality
system requirements. The zim of the article was to show
one of the possible forms of the quality system of a traming
organization, to describe and explain the role of all its
components and to emphasize the importance of 1ts key

parts, such as feedback systems and audits.
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