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Abstract

Purpose: Concept of Flexible Use of Airspace (FUA) allows to eliminate many problems on the basis of civil-military
coordination, but there are still a lot of areas for improvement. These improvements will be implemented in the
Advanced Flexible Use of Airspace (AFUA) concept. Methods: We examine the airspace structure in the frames of
AFUA concept, which includes variable profile areas, temporary reserved and temporary segregated areas, danger or
restricted areas. Mission Trajectory in AFUA which allows designing ad-hoc structures delineation at short notice is
also examined. Regarding the performance enhancements of AFUA we compare these with FUA concept. Examination
of AFUA structure gives us better view of the functions and opportunities of this concept. Result: AFUA concept
provides many advantages for the civil aviation stakeholders and includes many other positive sides. Variable Profile
Areas provide more flexibility, particularly in a high density traffic area and any combination of basic volume possible.
Collaborative decision-making will increase the situational awareness of both parties and help to decrease the transit
between airbases and training areas, allows military to use larger airspaces for missions on an absolute time-limited
basis. As a result of mission trajectory implementation in AFUA concept general air traffic crossing are possible in all
type of airspace structures, after coordination or under specific permanent agreements. The use of Centralized AFUA
Services will allow the central collection, integration and provision of ASM data in support of continuous collaborative
network processes, in such a way improving operational performance during the planning and execution phases
(predictability, flexibility, better use of capacity, enhanced flight efficiency, real time sharing of information, better
management of available airspace). Discussion: Given the important contribution that AFUA brings into air traffic
management system, its main architectural components and performance enhancements, collaborative decision making
process and concept’s implementation phases.
Keywords: advanced flexible use of airspace; allocation; cooperation; efficiency.

1. Introduction deployed); performance evaluation (to be complete
and systematic); the harmonization of the ASM

Nowadays with a rapid growth of air traffic many
processes (Table 1).

airspace management problems arises. Organizing
and managing airspace in the future using Advanced 2. Analysis of the latest research
Flexible Use of Airspace concepts (AFUA) will play
a vital role in improving civil-military cooperation
and in increasing capacity for all airspace users.

In the original Flexible Use of Airspace (FUA)
concept, the Collaborative Decision Making (CDM)
process clearly shows areas for improvement. In
particular for the integration of Airspace
management (ASM), Air Traffic Flow and Capacity
Management (ATFCM) and Air Traffic Service
(ATS) and availability of real time data; the
utilization of civil/military airspace structures;
adequate supporting systems (to be extensively

The objectives and business models of airspace
requirements are different for the civil and military
airspace users. Whereas the civil aviation develops a
trajectory with the most cost efficient routing, the
military have a mission objective including the most
mission effective routing and usage of the airspace
[1]. Therefore, many programs, concepts and
proposals to increase the flight efficiency, capacity
and civil/military coordination level had to be
analyzed. Efficiency of flight performance and flying
shorter routes was always one of the top priorities of

Copyright © 2016 National Aviation University
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ASM in both in Europe and in the USA [2, 3]. With
continuous growth of air traffic the efficiency of flight
directly influences the safety [4, 5].

In the future the mitigation of traffic complexity
application may be applied [8]. With current level of
technologies FUA and its future version AFUA are
best suited for the safe and efficient performance of
flights, increasing the capacity of airspace. The
FUA is defined by the European Commission (EC)
Regulation N°2150/2005 of 23.12.2005 [9]. The
implementation of the flexible airspace structure has
given a big growth in the general level of flight
performance, including efficiency, capacity, reduction
in distance and time [10, 11]. The concept of AFUA
is described in SESAR Concept of Operations Step 1
from 09.05.2012 and based on dynamic airspace
management in all phases of the flight, from the
initial planning to the execution phase [12].

Table 1 Comparative table of FUA and AFUA

3. Airspace structure

The AFUA regards airspace as a single entity that is
available to all users. The aim will be to replace
fixed airspace structures with volumes of airspace to
be made available in a dynamic manner, including
cross-border and multi-State arrangements, on the
basis of the close cooperation between civil and
military authorities. Embodied within the Network
Management function will be an airspace reservation
process to facilitate this, but such reservations
should be temporary, created only when required
and be tailored to meet the needs of specific
missions. A modular design of airspace reservation/
restriction, Variable Profile Areas (VPA) for new
airspace requirements is introduced to enable sub-
divisions, new areas or revised airspace
requirements closer to air bases (<100 nm radius)
and define different airspace scenarios to address
local, sub-regional and network impact.

FUA

AFUA

Levels 1,2 & 3 fixed in time

Levels 1,2 & 3 interactive

Independent national ASM

Consolidated Network management

Fixed ATS Route System

Dynamic User Preferred Routings

Fixed Scenarios

Active Airspace Configurations

Time constrained snapshots

Rolling process

AMC & FMP separated Integrated ASM/ATFCM/ATS Activity
Fixed sectors Proactive sector management

Static TRA/TSAs Variable Areas

CDRs Conditional Structures (CDS)

Europe-CBO ( Cross border operation) only
between neighbors

Wide CBO sharing

Airspace Use Plan (AUP), Updated Airspace Use
Plan (UUP), eAMI (ATM Management Interface)

AFUA SERVICE & Network Operations Plan
(NOP)

A VPA can be any type of airspace reservation or
restriction consisting of either individual or a
combination of volumes / modules.

The basic unit volume of a VPA will be defined
by High Level Airspace Policy Body (HLAPB)
according to the following principles:

o the construction of the VPA shall allow the
maximum of flexibility and offer several
combinations that can fit the airspace users’ needs;

o smaller basic unit volume provide more
flexibility, particularly interesting in a high
density traffic area e.g. 10x10 nm;

o vertical limits shall be adaptable depending on
the mission type, mission objectives, aircraft
capabilities, etc.;

o any combination of basic volume is possible;

o the status (Temporary reserved area (TRA),
Temporary segregated area (TSA), Danger area
(D) or Restricted area (R)) shall be adapted to the
mission, the route network associated with the
VPA has been taken into account in the area
design to enable capacity optimization and

different airspace allocation and rerouting
scenarios [12].
For specific missions and wunder certain

circumstances, fixed airspace structures will remain,
including ATS Route, CDR and Airspace
reservation (ARES) due to safety, security,
environmental or legal constraints.

Airspace reservations are fully embedded in the
trajectory and negotiated through collaborative
decision making process, limited to the individual
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operational need by the implantation of modular
areas. The penetration into a TSA-type or
Prohibited-type of Airspace, shall be intended to
cover urgent situations and not as a common
authorization. The continuous sharing of airspace
planning and status between all ATM actors should
limit the number of unnecessary constraints.

4. Collaborative decision making

Collaborative decision-making (CDM) is the process
whereby all ATM decisions, except tactical Air
Traffic Control (ATC) decisions, are based on
sharing all information relevant to air traffic
operations among all civil and military partners. The
principles of CDM should be adopted by States and
service providers, with the participation of military
planners, as a tool to support ASM (Fig 1).
Integrated CDM & rolling process:

all ASM data updated and available in real time
NM;

common reference database;

common situation awareness;

interoperable supporting systems;

ASM data complemented by ATFCM data;
harmonized CDM procedures;

proactive CDM;

data stored available for analysis;

@)

o
o
o
o
o
o
o
5

. AFUA embedded in the Mission Trajectory

The possibility to design ad-hoc structure
delineation at short notice is offered to respond to
short-term airspace users' requirements not covered

by pre-defined structures and/or scenarios. Changes
in the airspace status are uplinked to the pilot and
shared with all other concerned airspace users by the
system. General air traffic (GAT) crossing are
possible in all type of airspace structures, after
coordination or under specific permanent
agreements, depending on the nature of the airspace.
Automated processes are in place at ground and
airborne levels (Wing Ops, ATC Systems, Airspace
management Cell (AMC), Air defense Centers,
Aircraft Equipage, etc.) in order to make the Mission
Trajectory execution consistent with airspace
allocation process (ARES activation/deactivation
displayed in real time on Controller Working
Position (CWP) displays.

The main assumptions upon which the above is
based are as follows:
o full application of agreed FUA concepts will be
in place in all States by 2020 providing the basis
for the next step of AFUA;
equal consideration will be given to meeting the
needs of civil Airspace Users and military
requirements;
protection of secure and sensitive military data
will be assured;
agreed rules for certain priority procedures to
enable military operations (e.g. national
obligations and international commitments) to be
fulfilled will be applied;
states’ sovereignty and responsibility for airspace
will remain[17].
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Fig. 1 NM CDM Process with European Airspace Stakeholders



O. Luppo, G. Argunov, A. Mohyla. Concept of Advanced Flexible Use of Airspace 25

The concept of Advanced FUA embedded in the
Mission Trajectory is expected to provide more
flexibility based on dynamic airspace management
in all phases of the flight, from the initial planning to
the execution phase.

6. AFUA performance enhancement

A pre-defined and coordinated organization of
routes and their associated airspace structures,
temporary  airspace reservations and ATC
sectorisation. The development, implementation and
deployment at Network level of a centralized
advanced civil/military flexible use of airspace
service (AFUAS) will optimize the use of available
airspace both locally and at network level, across
border, delivering increased flight efficiency, this
resulting in more performing flights (Table 2) [18].
So, the main concept enhancements are:

o area Modularity in airspace design;

o direct routing and Free Route Airspace;

o CDM with NM based on enriched information
sharing;

o airspace configurations for tailored flexibility to
the different environments;

o impact assessments and the use of performance
indicators;

o increase the impact awareness by participation;

o sharing real time airspace status;

o maximum use of automated interfaced local
ASM support system.

o increase common situational awareness

o makes better use of available airspace

o Provision of better data for performance
measurement

Table 2 Performance enhancement of Airspace Management with AFUA

FUA

AFUA

A key enabler: Civil-military ASM coordination

A key enabler: Civil-military ASM cooperation

National and European Network

National, FAB and European Network

Strategic, Pre-tactical and

Tactical (execution) phase

Strategic, Pre-tactical and Tactical

(execution) and Measurement phase

Implementation is depending on National initiatives

allmplementation  is  depending on  all
initiatives (Single European Sky ATM Research
(SESAR), National Functional Airspace Blocks
(FAB),EUROCONTROL, ANSPs, Industry,...)

Airspace is one continuum

(no CIV or MIL airspace)

Area Modularity in airspace design

Conditional routes & temporary reserved areas

Direct routing and Free Route Airspace

Direct coordination between civil and military

Enriched data sharing between civil and military

Strategic decisions of performance measurements

Cooperative Decision Making involving all actors

Use of Performance measurement in pre-tactical
phase

7. Architecture of AFUA

Principles:

o Service oriented architecture

o Interoperability

o Harmonization of models, interfaces and the use
of standards

System support:
o Local and FAB ( Functional airspace block)
support systems

o Secure Communication Infrastructure
o Centralized AFUA services
o Network Management systems [18].

8. Centralized AFUA Services

The AFUAS concept is based on the introduction of
a centralized database for network wide ASM and
consists in the establishment of a service allowing
the central collection, integration and provision of
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ASM data in support of continuous collaborative
network processes related to airspace needs,
constraints, booking and actual use in FEurope.
Centralized service (CS) will be a central collection

of the latest information of the civil and military
airspace planning of all connected States (Fig. 2).

Strategic Pre-tactical Tactical Post-ops
level level level level

Several years to D-7 * D-7 to day of operations * On the day of * After the day of

Information related * Information related to the operations operations
to airspace planning of airspace for the * Information related to * Information related to
reservations/ military following day/days, the short term planning and| | the booking and actual
exercises known long comprising: actual utilization of utilization of airspace
time in advance: - national or FAB AUPs airspace in real time: achieved :

-New/temporary - national or FAB UUPs - airspace status - airspace really booked,
airspace reservations - EAUP and EUUP (available, booked, used, available, used, released

- Ad-hoc airspace - All related updates released) - availability of the

information related to the
actual status and
utilization of airspace.

- actual shape and
location of considered
portions of airspace

- real time availability of
CDRs/airspace
reservations

Fig. 2 ATS data on ASM levels

reservations supporting the rolling process
adaptations when fully operational
- Introduction of new - Expected availability of
ASM concepts CDRs/airspace reservations on
the day of operations-Ad-hoc
airspace reservations
adaptations
- Introduction of new ASM
concepts
This  strategic, pre-tactical and tactical

information will be accessible for all Airspace
Management actors at local, sub-regional and
network manager level.

The AFUAS Service Provider will be responsible
for H24/7 service provision, real-time quality control
of exchanged data; responding to user trouble
investigation and reports, Quality of Service, system
development, evaluative maintenance, technical
support; the service will include adequate ATM
knowledge.

The AFUAS Service Provider will exchange data
with the actors of ASM :

- States/FABs Airspace management cells (AMC)

- Military airspace users

- Military controlling units

- Civil aircraft operators and flight plan service

providers
- ANSPs/Area Control Centers/Flow Management

Position (ACC/FMP)

- Network manager
Opportunities:

o enhancing capabilities and services;

o civil-Military transparency;

o reduction of costs;

o common basis for future developments (e.g.

SESAR).

The service would:
o support the different operational stakeholders in

exercising their roles related to the application of
Flexible Use of Airspace;

o improve operational performance during the
planning and execution phases (predictability,
flexibility, better use of capacity, enhanced flight
efficiency, real time sharing of information,
better management of available airspace);

o improve impact assessment capabilities at local,
sub-regional and network levels;

o support regulatory bodies to
performance of the FUA process;

o provide a common source for Airspace structure
definitions (with user tailoring);

o enable an automated collection and sharing of
Long Term/Event planning (strategic planning);

o enhance AUP/UUP exchange to include Free
Route Airspace (FRA) requirements;

o enable a continuous on line sharing of Airspace
reservation planning with EUROCONTROL/NM
and other local ASM,;

o enable CDM process by exchange of CDM
messages;

o enable a continuous on line sharing of Airspace
status with other local ASM systems (Cross
Border Area (CBA)/ Cross Border Operation
(CBO) coordination) and EUROCONTROL
/Network manager (NM);

o archive and transfer of ASM data for post ops
processing in EUROCONTROL/NM;

assess the
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o allows military to use larger airspaces for
missions on an absolute time-limited basis;
o allows civil traffic to fly shorter routes;

9. AFUA phases

o The first phase (up to 2015) is focused on the
consolidation of recent improvements and the
finalization of objectives under discussion.

o The second phase (up to 2017) will be focused on
the introduction of improvements aiming at
supporting an effective airspace management in a
free route environment, including the initial
management of real time airspace data and
dynamic airspace configuration.

o The third phase (up to 2020) will be dedicated to
the exploitation of a full rolling ASM/
ATFCM/ATC process (no more snapshots),
supported by an automatic share of information
among the different stakeholders, for the
management of suitable dynamic airspace
configurations  offering the best ATM
performance to satisfy airspace users requests.

10. Conclusions

A result of research we propose the implementation
of AFUA concept in Ukraine's air navigation system
using the planning stages described below.

On the strategic planning stage the available strategic
planning information is collected and included in the
central database, and considered for the Network
Strategic Plan (NSP), the Network Operations Plan
(NOP) and the European Route Network Improvement
Plan (ERNIP). Management of strategic military
planning is done with the AFUA ASM functionalities or
other Ukrainian ASM systems connected to the
centralized database for network wide ASM, and made
available to the relevant stakeholders in a continuously
updated way and to NM.

On the pre-tactical planning stage the centralized
database for network wide ASM and local ASM
systems continuously exchange information of level
2 and allowing the required network impact
assessments and CDM. On the tactical planning and
execution phase the tactical changes after AUP
publication are supported by centralized database for
network wide ASM and real-time information is
continuously exchanged with local systems and
Ukrainian ATC and military systems. AFUA
implementation on the territory of Ukraine will
make better use of available airspace and allow
militaries to use larger airspace volumes for
missions on an absolute time-limited basis. It will
give possibility for civil traffic to fly shorter routes,
increase common Situational awareness, better

provision of data for performance measurement,
enhanced ASM data visibility and ASM
performance feedback. The AFUA will foster
innovative technologies in cooperation with the
militaries and enable the Single European Sky (SES)
implementation. It would also provide:

o Enhancement of civil-military ATM coordination
and network performance.

o Optimization of local/sub-regional and network
ASM procedures.

o Enabling civil-military CDM.

o Provision of better data for
measurement.

o Decreasing the transit between airbases and
training areas, help to save fuel and allow more
flexibility.

o Improving ATM, -capacity, flight efficiency,
interoperability, safety, security.

In the nearest future the implementation of
advanced civil/military flexible use of airspace
service in Ukraine will optimize the use of available
airspace both locally and at network level, across
border, delivering increased flight efficiency, thus
resulting in more performing flights.

performance
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MOBITPSHOTO MPOCTOPY Ta 3aJlydeHHsS A0 MPOLECY CIUIBHOTO MPUHUHATTA pillleHb. BH3HAYEHO NUIAXM BUKOPUCTaHHS
niel KOHUENLii y BUKOHAHI BIMCHKOBHX MICiH; NMOPIBHSHO MiJIBUIIEHHS NPOAYKTHBHOCTI 3 KOHLEILIEI T'HYYKOTO
BUKOPUCTaHHS MOBITPsIHOrO mpocTopy. [liACyMOBaHO OCHOBHI IepeBarn PO3MIHPEHOI0 THYYKOI'O BHUKOPUCTAHHS
MOBITPSHOTO TIPOCTOPY.

Kuouogi ciioBa: B3aemoist; ehektuBHICTD; posmonit, AFUA.

A.E. Jlymno', I'.®. Aprynos?, A.O. Moruaa ° Konuenuust AFUA

HanmonaspHBIN aBHAIIMOHHBIH YHUBEPCHTET, poct. Kocmonasta Komaposa, 1, Kues, Yikpauna 03680

E-mails: 'luppo-ae@mail.ru; *argunovg@mail.ru; *mogila.an11@gmail.com
[IpoBenen anaim3  konuenuun AFUA. PaccmoTrpeHa opraHm3allMOHHas CTPYKTypa PpacIIMPEHHOTO T'HOKOTO
HCIOJB30BAHMS BO3AYIIHOTO TNpOCTpaHCTBa. OmpeneneHsl MyTH HWCIONB30BAaHUS 3TOH KOHLENIMU B HCIIOTHEHUU
BOCHHBIX MHCCHI; NPOM3BEIEHO CPAaBHEHHE IOBHILICHNS MPOJYKTUBHOCTH C KOHIENIMEH I'MOKOro HCIIOJIb30BaHMS
BO3IYIIHOTO MpocTpaHcTBa. [101CyMMUpPOBaHBI OCHOBHBIE MPEUMYIIECTBA PACIIMPEHHOTO THOKOTO HCIIOIB30BAHUS
BO3YIIHOTO NIPOCTPAHCTBA.
KuoueBble ciioBa: B3auMoieiicTBuE; pactipeaeneHue; dpdextuHocth; AFUA.

Luppo Oleksandr (1958). Candidate of Pedagogic Sciences. Associate Professor.

National Aviation University, Kyiv, Ukraine.

Education: Academy of Civil Aviation, Leningrad, USSR (1982).

Research area: air traffic management enhancement, human factor investigation, methods for ATCOs’ professional
skills improvement.

Publications: 68.

E-mail: luppo-ae@mail.ru

Argunov Gennadiy (1973). Associate Professor.

National Aviation University, Kyiv, Ukraine.

Education: State Flight Academy of Ukraine, Kirovograd, Ukraine (1994).

Research area: prediction and elimination of potential conflict situations in the process of air traffic control.
Publications: 68.

E-mail: argunovg@mail.ru

Mohyla Andrii O (1996). Student.

National Aviation University, Kyiv, Ukraine.
Research area: air traffic management enhancement.
E-mail: mogila.anl1@gmail.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


