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THE EFFECTIVENESS OF THE PBN CONCEPT IN THE GLOBAL
AVIATION INDUSTRY

Abstract: In the old days, the flight route had to pass strictly through radio
navigation points, in other words, radio navigation guidance had to be provided
on each section of the route. It is obvious that when using this method of
navigation, the length of the route increases, and therefore the total cost of
transportation as well. the ability to perform a flight without being tied to the
Nav.points gives a number of advantages. First of all, this is a significant
reduction in flight time, i.e. direct savings on fuel and other costs associated
with the operation of the aircraft. When performing a flight using PBN
equipment, a wide network of ground-based radio navigation facilities is not
required.
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dPpPpexkTUBHOCTH NpUMeHeHus1 KOHUenuuu PBN B MUPOBOM aBHALIMOHHOM

coo0IIecTBe

AHHOTAIUSA: B npejicHue epemena mapupym noiema 00axceH 0vll NPoXooums
Ccmpo2o yepe3 paouoHAaA8USAYUOHHbLE NYHKMbL, MO eCmb PAOUOHABUSAYUOHHOE
HageoeHue, O0JHCHO ObLIO 00eCneuusamvpCs Ha KaiXCOOM Y4acmKe Mapupyma.

OUQGMOHO, umo npu UCnob306aHuUU makKkoco cnocoba Haeuzcayuu
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VEENUHUBACTNCSL NPOMSNCEHHOCTb MAPWPYmMda, d Cled08ameibHo, U 00uas
CMOUMOCMb NEPeBO3KU. BO3MONCHOCMb GbINOIHAMb NOJem 0e3 NPUussi3Ku K
HABUSAYUOHHBIM MOYKaAM oaem psio npeumyuecms. Ilpu évinoanenuu norema c
ucnonvzosanuem  annapamypol ~ PBN  wupokas ~— cemv HA3eMHbIX
PAOUOHABULAYUOHHBIX cCpedcms He mpebyemcs. B oannoil pabome notioem peuw
o PBN.

Knrwuesvie cnoea: PBN, sonanvnas nasucayus, CCO/CDO, RNAV, UKAO,
HATA.

The PBN' concept specifies that the performance requirements of an on-
board RNAV? system should be defined in terms of accuracy, integrity,
operational availability, continuity and functionality required to perform the
intended flights in the context of the specific airspace concept. The PBN concept
represents a transition from sensor-based navigation to performance-based
navigation. The performance requirements are specified in the navigation
specifications, which also define which navigation sensors and equipment can
be wusedto meet these performance requirements. These navigation
specifications are set out in sufficient detail to ensure coherence at the global
level by providing States and operators with specific guidance on
implementation. When using PBN, general navigation requirements are
determined based on operational requirements.

Operators then consider various options based on the available technical
meansand navigation services that would ensure compliance with these
requirements. Thus, the operator has the opportunity to choose a more cost-
effective option, rather than a solution that is prescribed as part of the
operational requirements. the technique is improved over time, but there is no

need to revise the operational process as such, as long as the rnav system

! Performance-based navigation
? Area navigation
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provides the expected level of performance. It is assumed that in the framework
in the future work of ICAO?, other means of complying with the requirements of
the navigation specifications will be explored, which may, if necessary, be
included in the relevant navigation specifications.

The flexibility of the pbn concept becomes apparent when developing
routes of arrival to and departure from airports. PBN provides more flexible use
of airspace, allows for more extensive use of CCO*/CDO?®, optimizes route
separation and implementation of conflict resolution measures, and contributes
to environmental benefits resulting from reduced fuel consumption and
emissions.

Standard instrument arrival routes (STARS) can be designed in such a way
as to exclude conflict situations with departures, to provide the possibility of cdo
and be combined with instrument approach patterns, resulting in a continuous
descent to the intermediate approach stage. standard instrument departure routes
(SIDs) can be designed so that they do not overlap with arrival routes and
include profiles of constant climb until the absolute altitude of the flight along
the route is reached. a practical indicator for assessing the progress of PBN
implementation regarding the arrival and departure stages is the annual increase
in the number of published sids and stars using PBN.

Over the past 5 years, there has been a significant increase (130-180 %) in
the number of published approach and departure procedures using PBN. To this
date, many SIDs and STARs using PBN have been published to make happen
major of the busiest airports to have their own separa te routes. PBN accounts
for about 40 % of the total number of published arrival and departure route by
instrument.

The special Group of PBN concept implementation (TF) PBN was jointly

* International Civil Aviation Organization
* Continuous Climb Operation
> Continuous Descent Operation
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established by ICAO and IATA?® to strengthen the global and regional structures
established for PBN implementation and to develop tools and tools to facilitate
and accelerate work. Recognizing the need for additional support from States,
the Global TF PBN agreed to the proposal for the formation of groups as the
main sources of professional knowledge and experience of service providers,
regulators and industry experts At the first stage (2010-2012), groups visited 9
locations, covering all ICAQ regions and involving more than 300 PBN experts
worldwide.

In response to this early success, ICAO and IATA agreed to launch the
second phase of the activities. The objective of this phase was twofold: to
increase the competence of States and stakeholders in the two main areas of
PBN- operational approval and the development and development of the
airspace concept. At this stage of the group visited Miami, South Africa,
Thailand, United Arab Emirates and China.

Literature and sources
1. Shumov A.V. Analysing the Target Surveillance Technology

Development Trends of the Global Air Navigation System. Radio

Engineering. 2015;(5):16-36.

2. ICAO 2013-2028 Global Air Navigation Plan for a development concept
of the global air navigation system,.
3. SESAR Master Plan D5. DLM-0710-001-02-00 SESAR Consortium

2008. 123-124(4)

4. Doc 9613 AN/937 Performance-based Navigation (PBN) Manual [-A-1-2

5. Aviation Rules of the Republic of Uzbekistan — 91

6. Tolstykh S.A. Method of optimization of decision-making during
management of safety of flights in the activities of operators of
aerodromes. Civil Aviation High Technologies. 2020; 23(5):54-66.

® International Air Transport Association

"Teopusi 1 IPAKTHKA COBPEeMEHHOI HayKu' Nel2(66) 2020



