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INNOVATIVE APPROACHES
TO THE FLIGHT SAFETY MANAGEMENT
OF THE AVIATION OF THE STATE EMERGENCY
SERVICE OF UKRAINE

Abstract. The article deals with the actual problem of the development and
introduction of innovative technologies in the context of the activity of public
administration bodies in order to ensure an acceptable level of aviation safety of
SES of Ukraine in emergency situations.

The fundamental paradigm of the activity of state aviation safety management
bodies is still remaining the detection of violations of the requirements of regula-
tory documents and deviations in the operation of aircraft, followed by preventive
measures. This retroactive system and the organizational and legal mechanisms of
flight safety management are practically exhausted today. Therefore, the solution
should be focused on finding innovative flight safety management mechanisms
designed to prevent the development of undesirable flight events based on pro-
active and predictive approaches.
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At present, direct flight safety management of a particular aircraft is focused
on the crew and flight management bodies, and indirect management happens
through the legislative and regulatory mechanisms and organizational measures
implemented by the management bodies of public aviation entities and public
administration.

The management of the safety of a particular aircraft of the SES aircraft should
be based on probabilistic and statistical methods, but their implementation re-
quires a sufficiently detailed information support. The essence of this technique
lies in the determination of a certain set of parameters necessary for a safe flight
that characterise the regular functioning of the system: “crew, aircraft, emergency
coordinator, flight control body”.

New methods for determining quantitative and qualitative risk indicators can
be one of the innovative approaches to achieving an acceptable level of safety of
state aviation, and the use of risk indicators will allow to compare the effects of
harmful and dangerous factors of different nature and different types, determine
the integral degree of danger. The concept of acceptable risk, based on a systematic
approach, will allow to build a sufficiently flexible algorithm for detailed analysis
of all stages of flight and to obtain sufficiently clear and adequate results that are
suitable for rapid management decisions.

Keywords: flight safety, public administration, public aviation, innovative
model.

IHHOBAIIIHI MIIXOAY YIIPABJIIHHS BE3IIEKOIO II0JIbOTIB
ABIAIIT TEPKABHOI CJIVJKBU YKPATHU 3 HAN3BUYAITHUX
CUTVYAIIIA

Anoranis. Po3risiaerbest aktyaibHa mpobsieMa PO3BUTKY 1 BIIPOBAKEHHST
IHHOBAIIITHUX TEXHOJOTIN y KOHTEKCTI AiSIbHOCTI OPraHiB Jep>KaBHOTO YIIPaB-
JIHHSI CTOCOBHO 3abe3ledeHHst MPUITHATHOrO PiBHS Oe3NeKH TOJIbOTIB aBiarii
JICHC Ykpainu B Ha/I3BUYAHHUX CUTYaIlisIX.

DyHaMeHTATBHOIO MAPAUTMOIO iSITTBHOCTI IeP;KaBHUX OPTaHiB yIIPaBIIiHHS
6e31eKO0I0 TIOJIBOTIB JIePsKAaBHOI aBiallil 0 1[OTO Yacy 3aJUIIAETHCST BUSIBICHHS
MopyllleHb BUMOT HOPMAaTUBHUX JIOKYMEHTIB Ta BiIXUJIEHb B eKCILTyaTallil MoBi-
TPSIHUX CYJZIeH, 3 HACTYITHUM ITPOBe/IeHHSAM ITpodiakTHYHNX 3axo/iB. 1lsg peTpo-
aKTUBHA CHUCTeMa Ta 3akKjajieHi B 11 OCHOBY OpTraHi3allifHO-TIpaBOBi MeXaHi3Mu
YIpaBJIiHHS (Ge3MeKOT0 MOJIbOTIB Ha ChOTO/IHI pakTHYHO Buuepranu cebe. Tomy
BUPIiIIeHHsT TIPOGJIeMU Mae OyTH 30Cepe/PKeHNM Ha TIONIyKY iHHOBAI[iHUX Me-
XaHi3MiB yIpaBiHHS O€31EKOI0 MOIbOTIB, CIPSIMOBAHUX HA YIEPEIKeHHsT PO3-
BUTKY He GaskaHWX B MOJIBOTI TIO/i#l Ha 3aca/iax MPO-aKTUBHUX i TIPOTHOCTUYHUX
HiXO/IiB.

Ha cporomti 6esnocepedie yrpasiinHs 6e3MeKoI0 TOJb0TY KOHKPETHOTO MOBi-
TPSIHOTO Cy/IHA OPiEHTOBAHE Ha eKilaX i OpraHu yIpasJiiHHA 0JbOTAMHU, & 0noce-
pedkosane — BiOYyBAEThCS Yepe3 3aKOHOIaB4i | HOPMaTHBHO-ITPABOBI MeXaHi3MU
Ta OpraHisalliitii 3aX0/[u, 1110 3/[{iICHIOI0THCSI OPraHaMK yIIPaBJIiHHS Cy6 €KTIB Jep-
JKaBHOI aBiallil Ta OpraHaMu JIep;KaBHOTO YITPABJIiHHS.
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Vipasiinss 6e31eK0i0 KOHKPETHOTO 101boTy ToBiTpsitoro cyaaa JJCHC mae
GasyBarucsl Ha HMOBIPHICHHX i CTATHCTUYHUX METO/AX, ajie 1X peasrisallisi moTpe-
6ye mocuTh rIMOOKO JleTasidoBaHoro iHdopmaiiiiinoro 3abesneuentst. CyTHICTH
3a3HAYE€HOI METOIMKH TOJISATA€ Y BU3HAYEHHI NMEBHOTO HAGOPY HEOOXiAHUX st
6e31eYHOTO TIOJIbOTY TTAPAMETPIB, SIKi XapaKTEePU3YOTh IITaTHE (DYHKI[IOHYBaHHS
CHCTEMU: “eKillask, MOBITPSIHE CY/IHO, KOOPAMHATOP Ha 00’€KTi HaJ3BUYAHOI CU-
Tyallii, opraH yrpaBJiHHs 0JbOTaMu .

HoBi MeTonky BU3HaUeHHS KIJIbKICHUX Ta SKICHUX ITOKA3HUKIB PU3UKIB MO-
JKYTh CTATH OJIHUM 3 THHOBAIIMHUX MIJIXO/IB Y JOCATHEHHI PUWHSATHOTO PiBHS
GesIeKy MOJIbOTIB JIepsKaBHOI aBiallil, a 3aCTOCYBaHHSI MOKa3HUKIB PU3UKY 103-
BOJIUTH ITOPIBHIOBATH JIif0 MIKIJIMBUX Ta HEOE3MeUHNX YNHHUKIB Pi3HOI IPUPOIH
i pPi3HOTO BHjy, BU3HAYATH iHTErpasbHUI CTyIiHb Hebe3nekn. Konmernist mpu-
HHSTHOTO PU3HKY, Ha 3acajlax CUCTEMHOTO Ii/IXO/Y, [03BOJIUTh MOOYIyBaTh J10-
CTaTHHO THYYKHH aJITOPUTM JIETATLHOTO aHaJli3y BCiX €TalliB MOJbOTY Ta OTpUMa-
TH JIOCTATHBO SICHI i aJleKBaTHi Pe3yJIbTaTh, MPUAATHI [T NIBUIKOTO YXBaJIE€HHS
VIIPaBJIIHChKUX PillleHb.

KouoBi cioBa: Gesneka TOJIbOTIB, JepKaBHe YIIPaBJIiHHS, JIep/KaBHa aBia-
i, IHHOBAI 1Ha MOJIEJIb.

VMHHOBAITMITHBIE MOJIXO/Ibl YIIPABJEHUS
BE3OIIACHOCTBIO IIOJIETOB ABUAITNU
TOCYJIAPCTBEHHOI1 CJIVKBbl YKPAWHDI
110 YPE3BBIYAITHBIM CUTYAIIUSIM

AnHoranus. PaccMaTpuBaeTcst akTyasibHas 1pobJieMa Pa3BUTHsI U BHEPEHUST
MHHOBAI[MOHHBIX TEXHOJIOTHI B KOHTEKCTE /IeITeJIbHOCTH OPraHOB TOCY/1apCTBEH-
HOTO YITPABJIEHHS TI0 0OECTIEYeHITO TPUEMIIEMOTO YPOBHST G€3011aCHOCTH MOJIETOB
aguaiuu 'CHC YkpanHbl B Upe3BbIUAlTHBIX CUTYAIUSX.

ODyHpaMeHTaIbHON TApaJInTMOH JIeSITeJIbHOCTH TOCYAAPCTBEHHBIX OPraHOB
yIpaBJieHusi 0e301MacHOCTHIO TIOJIETOB TOCYAapPCTBEHHOM aBUAIMK 10 CUX TIOP
OCTaeTCsI BBISIBJICHUST HAPYIIEHUIT TpeGOBaHMiT HOPMATUBHBIX JJOKYMEHTOB U OT-
KJIOHEHUI B 3KCILTyaTalliy BO3IYIIHBIX CY/I0B, C MOCJEAYIONIMM IIPOBeJeHUeM
IPOPUIAKTUYECKUX MEPOIIPUATHI. DTa peTPOaKTUBHAS CUCTEMA U 3aJI05KEHHbIe
B ee OCHOBY OPraHM3aI[MOHHO-TIPABOBBIE MEXAHU3MBbI YIIpaBJIeHUst Ge301MacHO-
CTBIO MOJIETOB Ha CETO/HsI TIPaKTHYeCcKy ucueprasu cebsi. [Toatomy periierie mpo-
6J1eMBI JIOJZKHO OBITH COCPENOTOUYEHO HA MOUCKE WHHOBAIMOHHBIX MEXaHM3MOB
yIpaBJieHusi Ge30MacHOCTDIO MOJIETOB, HATIPABJIEHHBIX Ha TPEOTBPAIEHIEe Pas-
BUTHUSI HEKEJTATEIBHBIX B TI0JIETe COOBITHIT HA OCHOBE TTPO-aKTHUBHBIX M TPOTHO-
CTUYECKUX ITO/IXO/IOB.

CeroiHst HETIOCPEICTBEHHOE YIIpaBjeHre Oe30TaCHOCTHIO MoJIeTa KOHKPETHO-
IO BO3/LyIIIHOTO Cy/IHA OPUEHTUPOBAHHO HA 9KUIIAK U OPTraHbl YIIPABJIEHUS T10J1e-
TaMU, a OIIOCPeJI0BaHHOEe — uepe3 3aKOHoJaTesbHble 1 HOPMaTHBHO-IIPABOBbIE
MeXaHU3Mbl U OpraHU3allMOHHbIe MEPOIPHUATHS, OCYIIeCTBJgeMble OpraHaMiu
yIpaBJieHusi CyObeKTOB TOCYIaPCTBEHHON aBUAIMI U OPraHaMU TOCY/IaPCTBEHHO-
0 yIIpaBJieHus.
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Vipasiierre 6€301acHOCTBIO KOHKPETHOTO TIoJieTa Bo3aytnHoro cyara TCUC
JIOJIKHO Ga3MpOBaThCsl HAa BEPOSITHOCTHBIX M CTATUCTUYECKUX METO/aX, HO UX pe-
aym3anus TpebyeT I0CTaTOYHO TIyOOKO JIeTaIn3MPOBaHHOTO NH(MOPMAIHOHHOTO
obecreyeHusl.

PaccmaTpuBaembie B cTaThe METOUKH OIIPeie/IeHNs KOJIMYECTBEHHbBIX U Kade-
CTBEHHBIX ITOKa3aTeseil PUCKOB MOTYT CTAaTh OJTHUM M3 MHHOBAIIMOHHBIX TIOIXOI0B
B JIOCTH;KEHUU TTPUEMJIEMOTO YPOBHST 0€30IIaCHOCTH TIOJIETOB TOCYIapCTBEHHOM
aBHaIlNN, a IPUMeHeHHe ToKa3aTesell pucKa Io3BOJIUT CPAaBHUBATD JIEHICTBIE BPEI-
HBIX 1 OIACHBIX (DAKTOPOB PA3/IMYHOM IIPUPOJLI U PA3JINYHOIO BU/IA, OIIPEIEISATD
WHTETPAJIbHBIN YPOBEHD OMMacHOCTH. KOHIIENNs TpreMIeMOoro prucka, Ha OCHOBe
CHCTEMHOTO IOJIX0/1a, II03BOJIUT IIOCTPOUTH JOCTATOYHO TMOKUI aJITOPUTM JI€Ta/lb-
HOTO aHaJIM3a BCEX ITATIOB TI0JIETa U MOJYYUTh JOCTATOUYHO SICHbIE W a/IeKBaTHbIE

Ppe3yJbTaThl, IIPUTO/JIHBIC JJI 6bICTpOFO IIPUHATHA YIIPaBJIEHYECKUX pe].HeHPIﬁ.
Kimouesblie cioBa: 6e3011aCHOCTD ITOJIETOB, TOCYIapCTBEHHOE yIIPDAaBJIEHUE, T'O-
CyZlapCTBE€HHAaA aBUaAlMid, MHHOBAIlUOHHAsA MO/IEJIb.

Problem statement. At present sci-
entific studies of the problems of the
development and implementation of in-
novative technologies as mechanisms of
the state management of safety of state
aviation are rather limited and are co-
vered by a small number of not system-
atically combined publications, and
with regard to the use of aviation by the
SES of Ukraine are completely unavai-
lable. Existing publications mainly
cover aviation flights of the Armed
Forces of Ukraine in the context of
functioning of the permanent retroac-
tive system of safety management of
their combat aviation activities.

The fundamental paradigm of the
activity of the state aviation safety
management bodies is the detection of
violations of the requirements of regu-
latory documents and deviations in the
operation of aircraft, with the subse-
quent detection and implementation of
preventive measures. It is obvious that
the conservatism of the existing retro-
active system and the organizational

and legal mechanisms of flight safety
management formed in the 1960s of
the previous century have practical-
ly exhausted themselves and do not
allow to identify system-wide, aimed at
preventing regularities of development
and implementation of innovative ap-
proaches to managing flight safety on
the basis of pro-active and prognostic
techniques. Therefore, the problem of
developing theoretical, methodological
foundations and practical recommen-
dations for improving the mechanisms
of state regulation of innovation acti-
vity in the field of flight safety has been
essential for the state for a long time
and is relevant at the present stage of
its development. This area of scientific
activity is of particular importance in
the context of the search for innovative
mechanisms of public emergency man-
agement using the aviation of the SES
of Ukraine.

Analysis of basic research. Issues of
finding new mechanisms for preventing
aviation events, managing and ensuring
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flight safety are addressed by such inter-
nationally recognized organizations as
ICAOQ, the International Air Transport
Association (IATA), the World Flight
Safety Fund and others. In Ukraine,
significant contributions to flight safe-
ty were made by National Technical
University of Ukraine Kyiv Polytech-
nic Institute, National Aerospace Uni-
versity H. E. Zhukovsky Kharkiv Avia-
tion Institute, Ivan Kozhedub Kharkiv
University of Air Force, State Research
Institute for Testing and Certifica-
tion of Arms and Military Equipment,
State Research Institute of Aviation.
Scientific works of leading scientists
O. M. Revi, V. S. Borisenko, V. M. Sa-
musia, M. E Davidenko, V. E Rva-
chova, Y. V. Sikirdy, T. E Shmeley,
D. O. Tkachenko and others [1-6] are
devoted to the comprehensive consid-
eration of the problem of flight safety
management. The results of their re-
search have become the basic concepts
of flight safety management, built
on the paradigm of preventing nega-
tive events prior to their occurrence; a
method for assessing the level of danger
and establishing the level of possible
risks and making a conscious choice
acceptable in the organization and con-
duct of flights has been proposed.

In the context of state flight safety
management, considerable attention
has been paid to the search and scien-
tific substantiation of theoretical and
practical aspects in the works of such
domestic and foreign scientists as:
V. Averyanova, V. P. Babak, V. P. Khar-
chenko, V. O. Maksimov, N. V. Molyar-
chuk, S. I. Khom’yachenko, V. K. Gi-
zhevsky, G. G. Zabarny, A. V. Filip-
pov, G. Atamanchuk, V. Bakumenko,
P. Volyansky, B. Gayevsky [7-15].

Significant contribution to the deve-
lopment of mechanisms of public ad-
ministration has been made by mo-
dern domestic researchers, such as
O.1. Amosha, S. M. Katsura, T. V. Shche-
tilova, Z. Varnalii, A. Terentiev and
others [16—19]. A thorough study of
various aspects of the state regulation
of innovative activities was carried out
in the works by B. Adamov, N. Bond-
archuk, O. E. Kuzmin, O. V. Kniaz,
L. V. Marchuk, V. S. Bilozubenko and
others [20-23]. Methodological as-
pects of the regulatory influence of the
state on the search for effective mecha-
nisms of state regulation of compre-
hensive growth on the innovative basis
were among the scientific interests of
such foreign scientists as E. A. Afonin,
O. B. Gajewska, V. Y. Platov, V. V. Ts-
vetkov and others [24-27].

However, taking into consideration
the significant scientific contributions
made by scientists in the field and de-
spite all the studies listed, the issues of
developing theoretical, methodological
foundations and practical recommen-
dations related to the improvement
of public mechanisms of flight safety
management are still important at
the present stage of the development of
the state aviation and remain particu-
larly relevant and foreground for the
state.

The aim of the study. To substan-
tiate scientifically theoretical, metho-
dical and organizational principles of
implementation of innovative decisions
of the state aviation safety management
of aviation of the SES based on the
principles of proactive technologies.

Object of study: mechanisms and
infrastructure of state aviation safety
management.
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Subject of study. Innovative tech-
nologies for the operation of the SES
Aviation Flight Safety Management
System based on the introduction of
pro-active methods of risk management
and methods for identifying threats,
forecasting their development and the
nature of the impact on flight perfor-
mance.

Presenting main material. At the
turn of the twentieth and twenty-first
centuries, ICAQ’s activity has been a
continuous active search for new ap-
proaches to addressing flight safety is-
sues. The evolutionary process of this
search is continuous and is followed
even in the changes to the interpreta-
tion of the concept of flight safety:

1) flight safety is a complex charac-
teristic of transport and aircraft opera-
tions that determines the ability to per-
form flights without endangering the
life and health of persons (Convention
on International Civil Aviation, p. 44);

2) flight safety is a condition in
which the risk of harm to persons or the
population and property is reduced to
an acceptable level and maintained at
that level or at a lower level by the con-
tinuous process of identifying sources of
risk and controlling risk factors (SMM,
Paragraph 2.2.4);

3) flight safety is a condition in
which risks associated with the op-
eration of aircraft or aviation activities
that directly ensure their operation are
reduced to an acceptable level and are
controlled (Annex 19, p. 15).

The presented evolution reveals a
gradual transition in civil aviation to
flight safety management from retroac-
tive approaches aimed at eliminating
(reducing) human factors to proactive
technologies that rely on analytical ca-

pabilities for forecasting, controlling
and managing risks, directing available
resources to the point where the highest
level of risks may occur. The Air Code
of Ukraine, as the main legal act for
both Civil and State Aviation, confirms
the ICAQO definition and considers “...
[light safety as a condition in which the
risk of harming people or property is re-
duced to an acceptable level as a result of
a continuous process of determining the
level of danger and controlling it and is
kept at this level or decreases further”. At
the same time, the Flight Accident Pre-
vention Guide in the Aviation of Armed
Forces of Ukraine clarifies this defini-
tion: “... flight safety is the complex of
the aviation system features that ensure
[light operations without flight events”.
The Regulation on the Aviation Safety
Management System states: “... flight
safety is a complex characteristic of air
transport and aviation activity that de-
termines the ability to perform flights
without endangering the life and health
of people”. Elsewhere in the same docu-
ment: “Flight safety is the absence of
unacceptable risk associated with injury
or loss of life, damage to the environ-
ment”. From the above-mentioned defi-
nitions it is obvious that flight safety is
considered as a complex of subsystems:
“crew-aircraft”, “providing and mana-
ging flights” and “environment”. That
is, at least in the single state documents
of this country, the orientation towards
pro-active approaches to flight safety
management becomes obvious, but
there is no real confirmation in the sta-
tus of the State target programme.

At present, direct flight safety man-
agement of a particular aircraft is fo-
cused on the crew and flight manage-
ment bodies, and indirect management
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happens through the legislative and
regulatory mechanisms and organiza-
tional measures implemented by the
management bodies of public aviation
entities and public administration. Ob-
viously, there is a need to consider the
concept of “flight safety” in the con-
text of two components: the factors
that depend on the actions of the crew
and those that depend on the activities
of the flight management. In the first
case, the safety of the flight depends
on the professionalism of the crew and
its preparation for the flight in specific
conditions, and the second component
is associated with the requirements of
regulatory documents as a management
action.

As a rule, when talking about flight
safety, all management activities are
seen as analysing and working out gen-
eral preventive measures in the context
of the human factor and, practically, we
never talk about the safety of a specific
flight. At the same time, for emergency
aircraft flight operations, it is of utmost
importance to analytically determine
the level of acceptable risk of perform-
ing a specific flight task in emergency
situations. Recent aviation events that
have occurred in the aviation of the
SES are the result of decision making
in the absence of complete and reliable
for the aviation component information
about the status and condition of the
emergency operation. The management
of the safety of a particular aircraft of
the SES aircraft should be based on
probabilistic and statistical methods,
but their implementation requires a suf-
ficiently detailed information support.
The essence of this technique lies in
the determination of a certain set of pa-
rameters necessary for a safe flight that
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characterise the regular functioning of
the system: “crew, aircraft, emergency
coordinator, flight control body”. The
translation of verbal information sup-
port by means of retroactive approach
into analytical can become the basis
for the transition to the application of
a pro-active model of the mechanism of
state management of flight safety (see
Fig. 1).

An important component of the pre-
sented model of state management of
flight safety is the supervision over the
observance of the established norms
of flights performance, definition and
control of safety indicators, state policy
and its implementation on the basis of
advance forecasts. In the scientific lit-
erature available today and in some
regulatory documents, four levels of
risk zones have been adopted: risk-free,
acceptable, critical and catastrophic
(see Fig. 2.)

Wx)=P(X2x)=1-P(X<x)=

w, =w(x,)=P(X2x,)
0, =w0(x,)=P(X21,),
w, =w(x,)=P(X=2x,)

=1-F(x)

where w_— indicator of the zone of the
acceptable risk; @ — indicator of the
zone of the critical risk; w_, — indicator
of the zone of the catastrophlc risk.

X%, X, — normatively determined
limit values of quantitative indica-
tors, where the following ratios should
always be maintained:

« for civil aviation — W(X ) <K ;

« for state aviation, 1nclud1ng avia-
tionof — W(X ) <K .

According to the [CAO Recommen-
dations, the flight safety indicator is de-
fined as the measure (or value) used to




Retroactive

Monitoring of
aviation events

4

Proactive

Definition of
dangerous
periods (stages)
of conducting flights

Risk assessment

Safety precautions
during flights

Making a decision

concerning the flight Satety indication

Public safety managment policy

Fig. 1. Model of the mechanism of the state management of state aviation flights
safety on the basis of integration of a retroactive approach into a pro-active one

Civil aviation flights State aviation flights

Risk-free
zone

Acceptable risk
zone

Critical risk zone

Catastrophic risk

zone

Fig. 2. Four-level distribution of aviation risk zones

establish the level of safety achieved in
the framework of various events [1].

Conclusions

1. A significant disadvantage of
the state aviation safety management
mechanism is the imperfect implemen-
tation of its functioning on the basis of
analytical and prognostic approaches to
decision-making and low level of scien-
tific and technological support of secu-
rity activities.

2. The current approach to state
aviation safety management should be
based on the paradigm of the advanced
risk modelling and forecasting of pos-

sible occurrence of dangerous pheno-
mena.

3. New methods for determining
quantitative and qualitative risk in-
dicators can be one of the innovative
approaches to achieving an acceptable
level of safety of state aviation, and
the use of risk indicators will allow to
compare the effects of harmful and dan-
gerous factors of different nature and
different types, determine the integral
degree of danger.

4. The concept of acceptable risk,
based on a systematic approach, will al-
low to build a sufficiently flexible algo-
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organizacijnih faktoriv na bezpeku
polotiv pri upravlinni povitranim
ruhom [Estimation of influence of
organizational factors on flight safe-

rithm for detailed analysis of all stages
of flight and to obtain sufficiently clear
and adequate results that are suitable
for rapid management decisions.
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