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SYSTEMS IN UKRAINIAN AIRSPACE

The aim of this study is to highlight the necessity of airspace capacity enhancement, how it will influence on
safe, economical and effective operation of civil aviation. Describing of the work of two decisions-supporting sys-
tems for air traffic controllers — Arrival and Departure Manager. Point the importance of implementation of these
systems in Ukrainian airspace, with the purpose of achieving a sufficiently high level of capacity and satisfy the ex-
pected growth of traffic flows. Analysis of the process of creation aircraft sequences by Arrival and Departure
Manager, which information for system data processing needed, consideration of the supporting platform of infor-
mation exchange between airport units — Airport Collaborative Decision Making. Obtained advantages from the
usage of Arrival and Departure Manager Systems. Developed, proposed and described the schemes, by which these
systems will operate within Ukrainian airspace after installation. Defined profits from implementation of Arrival
and Departure Manager Systems in aeronautical system of Ukraine within the framework of program Single Euro-
pean Sky Air Traffic Management Research (SESAR). Necessity of implementation of new strategies and technolo-
gies during air traffic service provision in order to improve aeronautical system of Ukraine and correspond to

European standards and requirements.
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Introduction

Capacity is the one of the major factor that influ-
ence on nowadays safety of aviation. As we know the
amount of flight increases rapidly and the capacity still
at the same level. Therefore, to provide service for as
many flights as possible with the required level of safety
we should look through the concept of airspace and im-
plement new strategies and technologies.

In the early 90’s it was recognized by many ex-
perts that the most workloaded European airports would
become the bottlenecks of the whole Air Traffic Man-
agement (ATM) system, if in the light of the forecasted
increase of air traffic the procedures of air transporta-
tions at would not be significantly improved. This
statement has been proved by reality.

Arrival and departure management identified as
important issue, which needed to be improved by im-
plementation of decision supporting systems for ATC
controllers usage [1].

Analysis of the latest research. Air traffic man-
agement involves organize and control the flow of traf-
fic on the ground and in the airspace around the airport
in a safe and efficient manner. Typically, it considers
two distinct problems: The Arrival Management Prob-
lem (AMAN) and the Departure Management Problem

(DMAN). The AMAN problem involves landing se-
quencing and ensuring proper separation.

The DMAN problem decides the take-off times
and sequences for departing airplanes.

In this article, we will talk about the AMAN
DMAN algorithm of operation.

AMAN is the arrival management which sequencing
aircraft by the time and allowing Air Traffic Controller do
not waist time for construction of queue for landing.

It accounts the changes of aircraft movement and
flight parameters making the queue changes flexible.

DMAN is the departure management system. This
system allows create queue for departure accounting the
time of start-up engines, time for taxiing and taking off. So,
we do not need to create sequence for line up, because the
system creates it and we can use calculated data.

But the only problem is their implementation. As
you could know, we need detailed plan how to develop
the strategy and installation of special equipment. In this
article, we provide with the algorithm of operation of
these two systems.

1. AMAN

The AMAN helps to air traffic controllers to create
sequence of arrival flights at a given portion of airspace.
AMAN distributes the workload by improving coordina-
tion between Area Control Center (ACC) and Approach

100

© Luppo O., Alexeiev O., Lohachova K., Serhieieva H., 2017



Inghopmauiiini mexuonozii ma cucmemu ynpaeiiHus

Control Center (APP) and between sectors in ACC and
between APP and Tower (TWR). AMAN provides a list of
sequenced arrivals (Arrival Sequencing List — ASL) in
order to ensure a safe separation between two successive
landings on a constraint point (Initial Approach Fix (IAF),
aerodrome or runway) and ensures optimum runways utili-
zation and the quickest landing time for aircraft [2].

The AMAN computes the optimized times over the
TMA Entry Fixes and Scheduled Time of Arrival (STA).
Several ASLs may be defined for different constraint
point within the Area of Responsibility [3]. In order to
insure the proper separation among arrival flights, ASL
can be automatically or manually updated and automatic
advisory are also issued. When a flight lands (reaches the
constraint point) or is re-routed to alternative airport it is
automatically deleted from the ASL [4].

AMAN benefits

— Approach planning for defining the approach
sequence for the entire area of responsibility of an airport;

— Arrival management for calculating precisely
timed approach paths based on the definitions generated
by approach planning, from the point where aircraft
enter the planning area to the runway threshold;

— Approach monitoring for continuous monitor-
ing of separation between all aircraft in the terminal
control area and compliance with the planned 4D ap-
proach paths;

— Information management server providing reli-
able information to all airport stakeholders [5].

2. DMAN

The DMAN tool takes into account the scheduled
departure time, slot constraints, runway constraints and
airport factors [6]. In such a way, it improves traffic pre-
dictability, cost efficiency and environmental protection,
as well as safety. By taking into consideration informa-
tion such as the aircraft’s preparedness to leave its park-
ing position, runway capacity and slot constraints, tower
controllers can optimize the pre-departure sequence.

In order to build sequences, DMAN needs access
to accurate information about the status of individual
flights and airport units work done from different sys-
tems. The airport collaborative decision-making (A-
CDM) [7] platform supports this information exchange.
For example, the airline provide the target off-block
time (TOBT), while the tower controller uses tables,
which generate variable taxi times to achieve the target
take-off time (TTOT). Information about departure slots
or calculated take-off times (CTOTs) is sourced from
the Network Manager, responsible for flow control
across the whole of Europe [8].

Integration of DMAN with AMAN enables the
mutual coordination of departure and arrival flows. In
such a way, traffic flows smoothly directed to the run-
ways and en-route phase of flight [9].

DMAN benefits

— Improved predictability and stability of departure
sequence, start-up approval time and off-time blocks;

— Enhanced tactical runway scheduling;

— Reduced waiting and taxi times and runway de-
lays;

— Significant reduction in fuel burn and CO,
emissions [10].

3. AMAN and DMAN procedure

With respect to key data, which receive AMAN
and DMAN systems, to airport parties, with which they
are interacting, we developed and proposing the
schemes, by which this systems will operate within
Ukrainian airspace. They are describing the steps of
collection, processing and storage of information, which
systems receive and send from/to different airport
stakeholders in order to create arrival and departure se-
quences. Detailed explanation of AMAN system
scheme of functioning within Ukrainian airspace repre-
sented on Fig. 1 and of DMAN system represented on
Fig. 2.
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Fig. 1. AMAN scheme of functioning within Ukrainian airspace
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Fig. 1 can be explained by brief description fol-
lowing:

— Radar screens and flight crew provide ATCU
with information about aircraft position, altitude and
speed. ATCU according to this information calculates
Estimated Time of Arrival (ETA).

— Flight crew provides Airline Operator with
flight information, and then it transmits to the Airport
Database with priority requests (which aircraft arrive
earlier with respect to its speed and position).

— In turn, Airport Database receives information
about stand and gate occupancy from Apron Services.

— AMAN receives information obtained both
Airport Database and ATCU. Than it calculates new
ETA with respect to delays in Apron Services, wake
vortex categories of aircraft and appropriate separation
to it and transmits new ETA to ATCU and Airline Op-
erator through Airport Database.

— Pilots receive new ETA from Airline operator and
ATCU creates arrival sequence of aircraft by adjusting of

speed and other procedures. Pilots pass points of instru-
ment approach at calculated time with respect to ETA.

Fig. 2 can be explained by brief description following:

— Airport services report to the Departure Super-
visor about their work done (catering, refueling, de-
icing, etc.) or about probable delays in operation.

— According to received information Departure
Supervisor calculates Estimated Off-Block Time
(EOBT), transmits it to the Air Traffic Control Unit
(ATCU) and Airport Database, and then EOBT received
by Apron Services.

— Simultaneously, Airport Database and ATCU
receive departure slot from Central Flow Management
Unit (CFMU) in order to build departure sequence and
enhance runway capacity.

— Than DMAN gives its decision to the ATCU
about built up departure sequence.

— With respect to DMAN decision, ATCU trans-
mits push — back approval to flight crew and EOBT.

— ATCU input EOBT and slot in DMAN system.
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Fig. 2. DMAN scheme of functioning within Ukrainian airspace

4. AMAN and DMAN implementation
status in Ukraine

As Ukraine is the member of European organization of
safety of air navigation EUROCONTROL, it should meet
the requirements of this organization. EUROCONTROL
implements the Single European Sky ATM Research
(SESAR) program, which foresees the advanced use of
European airspace and implementation of different sys-
tems and procedures, which will support this program.
Therefore, installation of AMAN and DMAN systems
in ATC units, which provide service for big volumes of
traffic, is the one of the requirements of this problem.

Therefore, installation of AMAN and DMAN sys-
tems in Ukrainian airspace is obligatory requirement
within the framework of European ATM Master Plan,
which will bring the following advantages:

— increased airspace and airport capacity;

— reduced time of holding procedures and
number of holdings in terminal control areas;

— Dbetter and organized work of airport services
and proper stand and gate utilisation.

In 2017, Ukraine expects an increase of traffic
volumes, and these systems will help to manage traffic
demands quite efficiently and flexibly.

Conclusions

Decisions of DMAN and AMAN are not
compulsory for ATCU. They may be omitted by ATCU
in case of emergency traffic and unusual situations.
Therefore, AMAN and DMAN systems are such
supplementary tool which helps to ATCU provide
runway and airspace capacity through the creation of
departure and arrival sequence.

Installation of AMAN and DMAN systems is
nowadays requirement for all modern ANSs thoughout
the world. Therefore, implementation of these systems
is a big necessity for Ukraine in order to correspond to
progressive States in the field of air navigation.
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In such a way we will receive enhanced model of
Ukrainian ANS and model of ATS provision and will be
able to gain such benefits which are indicated below:

— increased capacity of airspace and flexible
managements of traffic flows;

— reduced ATC workload due increased number
of holding procedures;

— enhanced quality
stakeholders;

— improved stand and gate utilization planning;

of work of airport

— fuel-saving arrivals due to absence of holding
aircraft and reduced environmental pollutions by the
products of fuel burning and noise;

— take-offs and arrivals according to schedule.
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Penenzent: n-p texH. Hayk npod. O.1. Tumouko, XapkiBch-
Kuil HamioHadbHUH yHiBepcuTeT [loBiTpstHux Cun iM. 1. Ko-
Keny0a, Xapkis.

NMPOLIEAYPA BMPOBAIXEHHSA CACTEM OPIrAHI3AL|II NOTOKIB MOBITPAHMX KOPABIIB,
LLIO NPUBYBAIOTb TA BUNITAIOTb B NOBITPAHOMY MNMPOCTOPI YKPAIHU

0.€. Jlynno, O.M. Anekcees, K.I. Jlorauosa, I".O. Cepreesa

Memoro yiei cmammi € gucgimaumu HeoOXIOHICMb 30ITbUEHHSA NPONYCKHOI CNPOMONCHOCI NOBIMPAHO20 NPOCMOPY, Md
SAKUM YUHOM BOHA 6NIUBAE HA Oe3neyHICMb, eKOHOMIUHICb ma eghekmuenicms yuginbHoi asiayii. Onuc pobomu 080X cucmem,
Wo niIOMpuMyIOms RPUIHAMMS pilenb OUCnemuepamu YRpaeiints NOGIMPAHO20 PYXY - CUCIEM Op2aHi3ayii nomoxie nosimpsi-
HUX Kopabnis, wo npubysaioms ma unimaome. 3a3Hauumu HeoOXiOHICMb 6NPOBAOIICEHHS YUX CUCTHEM Y NOGIMPIHOMY NPOC-
mopi Vkpainu 3 memorw 00CieHeHHsT 0OCMAMHbO GUCOKO20 DI6HS NPONYCKHOI CHPOMONICHOCIE Ma 3A006LIbHUMU 3POCMAIOY]
NOMOKU NOGIMPAHO20 PYXY, WO OYIKYEMbCA. AHaniz npoyecy cmeopenHs 4ep2060cmi NOGIMPAHUX KOpabnie cucmemamu, sKa
inghopmayis neobxiona ons cucmemnoi 06pobxu Ooanux. O3HatiomnenHs 3 OONOMIJICHOIO NAAMPOPMOIO 0OMIHY OaHUMU MidIC
cnyocoamu aeponopmy — 06 €OHAHOIO CUCHEMOIO NpULiHAMMA piuiensb. Busnaueni nepeeazu 6i0 6UKOPUCMAHHS CUCEM Op2aHi-
3ayii nomoxie nogimpaAnux kopaodnis, wo npubysaioms ma euaimaioms. Po3pobieno, 3anpononoeano ma onucano cxemu, 3a
akumuy yi cucmemu 6yoymo yHKYioHyeamu y nosimpsaHomy npocmopi Yxpainu nicas ix esedenns y 0ito. Bcmanosneni nosumu-
BHI CIOPOHU BNPOBAOICEHHS 6 aepoHasieayitiny cucmemy YKpainu cucmem opeaizayii NOMoKi@ NOSIMpAHUX Kopaobnuis, wo
npubysaioms ma unimaioms, 6 medicax npozpamu €oune Hebo €sponu. Heobxionicms enposaddicents Hogux cmpameziii ma
MEXHON02I NI uac 0b6CIY208Y8aHHs NOBIMPSAHO20 PYXY 3 MEMOI0 600CKOHANICHHS AepoHagieayitinol cucmemu Yxpainu ma 6io-
nogionocmi €6poneicoKum cCmaioapmam ma BUMOAM.

Knrwwuosi cnosa: aeponasicayitina cucmema Yrpainu, €oune nebo €eponu; 3a6anmasicenicms,; 06CIy208y8anHs NOGIMpsi-
HO20 VXY, Op2aHi3ayis NoOGIMpPAHO20 PYXY, 4epeo8icib 3aX00HCEHHA HA NOCAOKY, Yep2o8icib HA BULIM.

NPOLEAQYPA BHEOAPEHNA CUCTEM OPTAHU3ALUU NOTOKOB NPUBLIBAIOLLIMX U BBUTETAIOLLKUX
BO3AYLWHbIX CYOEH B BO3AYLWHOM NMPOCTPAHCTBE YKPAUHDI

A.E. Jlymmo, O.H. Anekcees, K.W. Jlorauéra, A.A. Cepreea

Lenvio 3moii cmamvu A6IAEMCA NOKA3AMb HEOOXOOUMOCHb YEeIUYeHUs NPONYCKHOU CROCOOGHOCMU B030YUIHO2O NpO-
CMpAancmea u Kakum obpasom OHA elusem Ha 6e30NACHOCHb, YKOHOMUUHOCHIb U 3PPEKMUBHOCMb SPANHCOAHCKOU ABUAYUU.
Onucanue pabomul 08yx cucmem, Komopuvle no00epIICUBAION NPUHAMUE peuleHull Oucnemyepamy YnpasieHus 6030YUlHbIM 08U-
JHCEHUEM — CUCTEM OP2AHU3AYUU NOMOKO8 NPUOLIBAIOWUX U BbLIEMARUUX B030YUIHBIX cYOeH. OmMemums 8adCHOCMb 6Heope-
HUs JMUX CUCmeM 8 8030YUWHOM NPOCMPAHCIBe YKPauHbl ¢ yeabio 00CMUdNCeHUs. O0CMAMOYHO 8bICOKO20 YPOBHS NPONYCKHOU
CNOCOOHOCIU U YOOBNIEMBOPEHUA NOMPEOHOCIEN 0AHCUOAEMBIX PACIYWUX NOMOKOE8 8030YUIHO20 O8UdMCeHUA. Ananus npoyecca
CO30aHUSL CUCMEMAMU OYEPEOHOCTU 8030YUHBIX CYO08, UHGOpMayuu, HeoOX0OUMOU Ons cucmemHol obpabomxu daunwix. O3-
HAKOMAEHUEe CO 8CROMO2AMENbHOU NIAM@BOPMOL 06MEHA OAHHLIMU MeNHCOY CAYHcOamu asponopma — 06beOUHeHHOU CUCMeMOU
npunamus pewienui. Onpeoenenvl nPeumMywecmsa om UCHOIb308AHUA CUCIEM OPSAHU3AYUU NOMOKOE Npedblealowux u yobi-
8arowWUx 6030yuIHbIX Cy008. Paspabomanvl, npednosrcenvl u ONUCAHBL CXeMbl, NO KOMOPbIM SMuU cucmemsl 6y0ym QyHKYUoHUpo-
6amb 8 8030YWHOM Npocmpancmee Ykpaunvl nocie ux ycmanogku. Onpeoenenvl NO3UMuHle CIopoHbl OMm GHEOPEHUs 8 aIPo-
HABUSAYUOHHYIO CUCeEMY YKPAuHbl CUCMeM Op2aHu3ayul npUObIAoWUX U GbLIEMAIOWUX HOMOKO8 8030YUIHbIX CYOEH 68 PAMKAX
npoepammel Eounoe nebo Eeponvi. Heobxo0umocms 8HeOpeHUss HOGbIX CMpame2uti u MexXHON02Ull 60 8peMst nPedoCHd6NIeHUs
00CIYIHCUBAHUSA BO030YULHO20 OBUINICEHUS C YETbIO YCOBEPUIEHCINEOBANUS AIPOHABULAYUOHHOU CUCEMbL YKPAUHbL U COOMBEmCH-
eus Eeponetickum mpebosanuam u cmanoapmam.

Knrouesvte cnosa: asponasucayuonnas cucmema Yrpaunol, Eounoe nebo Eeponbvi,; 3azpyoicennocms asuaducnemyepa, o0ciy-
JHCUBAHUE BO30YUIHO20 OBUNCEHUS, OP2AHU3AYUSL BO30VUIHO20 OBUINCEHUSL; 0UEPEOHOCb 3aX00a HA NOCAOKY, 04ePeOHOCb HA BbLIENI.
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