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SUMMARY

. Title

Master Plan for the Implementation of Aviation System Block Upgrades

. Objective and Necessity

ICAO developed the Aviation System Block Upgrades (ASBU) initiative in
order to harmonize global ATM planning and technology upgrades and

urged to implement the recommendations for the member States.

The ASBUs provide a road map to assist air navigation service providers in
the development of their individual strategic plans and investment decisions

with a goal of global aviation system interoperability.

For successful implementation of ASBUs into Korean ATM system,
technology development project has to be established by providing
strategies and directions of research based on ASBUs technological

developments, research trends, necessity analysis and feasibility analysis.

. Scope and Contents

The temporal and spatial scopes of this study is limited from 2013 to 2023
following ASBUs Block levels and service providers and users operating in

Korean air space and territory.

Domestic and foreign policy, economic and technological development
trends, and applicable infrastructure and capacity were analyzed based on

the background and necessity of implementing ASBUs.

Upon this analysis, this study found out required skills to implement

ASBUs and set up the necessary technology development plans by holding
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consultative meeting on technical issues carried by expert panel.

. Results

Establishment of master plan for the Implementation of Aviation System

Block Upgrades

Establishment of Development of Integrated AMAN/DMAN System plan

. Utilization

Utilizing to define the scope and the objective for the research development

plan

Providing detailed action plan with vision and strategies of research
development for the key study contents and strategic priorities, and

evaluation of cost

Preventing from any trial and error, and any delay of development
schedule that incurred in the early stage of the project by providing

technology road map and development plan
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PIA THREAD Module No.
BO-APTA: Optimization of Approach Procedures including
Airport vertical guidance
Accessibility
APTA
(APTA) B1-APTA: Optimized Airport Accessibility
BO-WAKE: Increased Runway Throughput through Optimized
Wake Turbulence Separation
Wake
Turbulence B1-WAKE: Increased Runway Throughput through Dynamic
Separation Wake Turbulence Separation
(WAKE)
B2-WAKE: Advanced Wake Turbulence Separation
(Time-based)
BO-RSEQ: Improve Traffic flow through Runway Sequencing
(AMAN/DMAN)
Airport
Operations B1-RSEQ: Improved Airport operations through Departure,
Runway Surface and Arrival Management
Sequencing
(RSEQ) B2-RSEQ: Linked AMAN/DMAN
B3-RSEQ: Integration AMAN/DMAN/SMAN
BO-SURF: Safety and Efficiency of Surface Operations
(A-SMGCS Level 1-2)
Surface B1-SURF: Enhanced Safety and Efficiency of Surface
Operations | Operations - SURF, SURF-IA and Enhanced Vision Systems
(SURF) (EVS)

B2-SURF: Optimized Surface Routing and Safety Benefits
(A-SMGCS Level 3-4 and SVS)




Airport
Collaborative

BO-ACDM: Improved Airport Operations through Airport-CDM

Decision
Making B1-ACDM Optimized Airport Operations through A-CDM Total
(ACDM) Airport Management

Remote Air

Traffic services

B1-RATS: Remotely Operated Aerodrome Control

(RATS)
BO-FICE: Increased Interoperability, Efficiency and Capacity
through Ground—-Ground Integration
B1-FICE: Increased Interoperability, Efficiency and Capacity
though FF-ICE, STEP 1 application before Departure
FF/ICE (FICE)
B2-FICE: Improved Coordination through multi-centre
Ground-Ground Integration: (FF-ICE, Step 1 and Flight Object,
SWIM)
Globally B3-FICE: Improved Operational Performance through the
Interopera- introduction of Full FF-ICE
ble
systems o ) BO-DATM: Service Improvement through Digital Aeronautical
and Data Digital Air )
] Information Management
Traffic
Management , )
(OATM) B1-DATM: Service Improvement through Integration of all
Digital ATM Information
B1-SWIM: Performance Improvement through the application of
System Wide System-Wide Information Management (SWIM)
Information
Management
(SWIM) B2-SWIM: Enabling Airborne Participation in collaborative ATM

through SWIM




Advanced
Meteorological

BO-AMET: Meteorological information supporting enhanced
operational efficiency and safety

B1-AMET: Enhanced Operational Decisions through Integrated
Meteorological Information (Planning and Near-term Service)

Information
(AMET)
B3-AMET: Enhanced Operational Decisions through Integrated
Meteorological Information (Nearterm and Immediate Service)
BO-FRTO: Improved Operations through Enhanced En-Route
Trajectories
Free—Route ) _
) B1-FRTO: Improved Operations through Optimized ATS
Operations ]
Routing
(FRTO)
B3-FRTO: Traffic Complexity Management
BO-NOPS: Improved Flow Performance through Planning
based on a Network-Wide view
Network
i ) B1-NOPS: Enhanced Flow Performance through Network
Optimum Operations , ,
. Operational Planning
Capacity (NOPS)
and B2-NOPS: Increased user involvement in the dynamic
Flexible utilization of the network
Flights
Alternative
Surveillance BO-ASUR: Initial capability for ground surveillance
(ASUR)
BO-ASEP: Air Traffic Situational Awareness (ATSA)
Airborne B1-ASEP: Increased Capacity and Efficiency through Interval
Separation Management
(ASEP)

B2-ASEP: Airborne Separation (ASEP)




Optimum . .
) BO-OPFL: Improved Access to Optimum Flight Levels through
Flight Levels ) )
Climb/Descent Procedures using ADS-B

(OPFL)

Airborne

Collision BO-ACAS: ACAS Improvements
Avoidance

Systems B2-ACAS: New Collision Avoidance System

(ACAS)

Safety Nets

BO-SNET: Increased Effectiveness of Ground-Based Safety
Nets

(SNET)
B1-SNET: Ground-based Safety Nets on Approach
BO-CDO: Improved Flexibility and Efficiency in Descent Profiles
(CDO)
Continuous
Descent | B1-CDO: Improved Flexibility and Efficiency in Descent Profiles
Operations (CDOs) using VNAV
(CDO)
B2-CDO: Improved Flexibility and Efficiency in Descent Profiles
(CDOs) using VNAV, required speed and time at arrival
Efficient BO-TBO: Improved Safety and Efficiency through the initial
Flight Path ' application of Data Link En—-Route
Trajectory
Based B1-TBO: Improved Traffic synchronization and Initial
Operations Trajectory-Based Operation
(TBO)
B3-TBO: Full 4D Trajectory—based Operations
Continuous
Climb BO-CCO: Improved Flexibility and Efficiency Departure Profiles
Operations — Continuous Climb Operations (CCO)
(CCO)




B1-RPAS: Initial Integration of Remotely Piloted Aircraft (RPA)

into Non-Segregated Airspace
Remotely

Piloted Aircraft

B2-RPAS: Remotely Piloted Aircraft (RPA) Integration in Traffic
Systems

(RPAS)
B3-RPAS: Remotely Piloted Aircraft (RPA) Transparent

Management
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gt 33 A &9 e : Surface Operations (SURF)

o A-SMGCCS (Advanced Surface Movement Guidance and Control
Systems)+= 7|&¢ SMGCS A|Aldl ATC &FZHAE #s] &3 oA
W a7 AAARE B o] AT AAE FIBA A dA s, BF=

AWAERE AT (o5 AT 2H 2 AR 1 Ho)st= A

o0 ASMGCSt 53] AANA 4% 52 43 I 715 3717t

o B0 @A A+= A-SMGCS Level 1,2 @A S o] g A-SMGCSSt ADS-BNE
oj&3ted F3 WolAY AdFrIet AFY FAUde 7
A/ AR 7]5s AT T2 39 A=
d #ElE HEE

1) #Al(Surveillance)

- A-SMGCSt #lolHE o] &3 AdzAel H4 shuel Fs2 G A
2®(HZAH A 2", Mode S SSR, ADS-B)& tlste 43

- ADS-B= 252 A Ads F8 & xS olEdte A9 F
Ead 534S £t @, ADSB APTE AX 7152 7L AR &5

2) B 7]5(Alerting Systems)

- ASSMGCSE 7 H 7]%5E 53l ATCO §S axzxog 32 WA
B A&

o 53] B0 @A H83 Auiel HAa= Bl/B2RAE V—'?—Zigﬁ 2| 3l
of stE=, BORA 9] old2 T AY =9 #elo] T8 7]ike] H

7) ADSBE SAldl F 7 o]y EFE(Zo] Hi HmolhE ol&dte TR oY nF EHEE Uee FdA
A-SMGCS9] 74 842 AHE



o Bl BAelAE 7122 B0 @Al Cockpit Moving Map 715< %7}

o

- ADS-B, TIS-BE &3 SURF)ZXA| Yl SURFO| &F2 F& FE 7s<
F71%k SURF-IAY) AR&&tH, A7 &5 Al A9 7, 2 e gt
olr ¢t & HA7] AME o] &3 EVSI) ARE-3)

[‘IJO

)

=3
Ht
o

o B2 ©Al= A-SMGCS Level 34 &3 o8& &

- Level 32 &&3FA 2 Fd-GA9] HolH FHE T3 7I1EF Taxi 27
= A S4o7E SV 7hssty HelHEAS o8& ZFA A
Taxi &7} 21 715

- Level 4= O A3 Taxi 2AES AA3HH old me} Taxi AlF (At
o e EHAHAHEE AFd, AMAN/DMANHE AFEo] A
ATEM 7] &4

1 A-SMGCSt= # ot E o] &3 AATAY Ha
A 28(ThE = A 28, Mode S SSR, ADS-B)S U] &}
9 24} #ZAH| o] ETMAED Al

3 @A 2 AR 75 AN T 5 s Axdel Wad

o ZFA(Surveillance

N
f

o
H
o

o 7]&2 ATC <l |FoAAE A 7

=]
ek ATC g5 &= daA7IH g6 A S F&

olr
ftlo
=

(o3
)
i
o
ofo
%
ol
R
i
2

8) Basic surface situation awareness
9) Enhanced traffic situational awareness on the surface of airport with indications and alert
10) Enhanced vision systems for taxi operations
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[38 3-4] =+E ATM A|2He| H|H

O SESAR®| ¥ #}AH L ofef 173 zEo] A o|TA (Definition Phase), 71'&th
Al(Development Phase), -8 7| (Deployment Phase)® /3% o0+

2004

s

SESAR JOMT
UNDERTARING

PRIVATE SECTOR

2020 =
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4. SESAR Performance Target

o SESAR Z=ZI%& ICAO Doc 9883914 zlAleteE Ae7Iwbdgd W
(Performance-based Transition Approach)= 283} 11712 KPA(Key
Performance Area)ell W3t &4 9 HEE 3} Performance FrameworkE

B3t 7 KPAY &% 7MAdE 9138 Performance Targets A4 335

o ZzHe] HETA mpFE 77k 2020d =] tiste] SESARYE A g
7k KPA©| Wit Performance Target> ol e} 22

5. SESAR +97I'd (Concept of Operations)

o +97/Nd (Concept of Operations, ConOps)< A|QFE A|=®Hl EAHS A
2El AR H A AHElal 9lom, ConOpst YRHA R HF &%

o FHE AT e TSl et AR

D2 Performances,
Objectives and Functions

Architecture

CNS Technologies

[28! 3-6] ATM SE Ji2| Top-Down C|Z}Ql



KFA Key Performance Indicator (KF) Bazeling 2020 Target
Yoar Value Absolute  Relative
Capacity Annual IFR flights in Eurcpe 2005 892N 16 M +73%
Daily IFR flight= in Eurcpe 2005 25,000 50,000 + 3%
Best in Class (BIC) declared arport capacity in VMG 2008 50 Gl +20%
(1 RWY), mowhr
BIC declared airport capacity in WMC 2008 a0 a0 +1%
[2 paratisl dependert RWYS), mowhr
BIC declared aitport capacity in WMC 2008 80 120 +25%
{2 paralig independent AWYs), mowhr
BIC declarad airport capacity in IMC {1 AWY), mowhr 2008 25 48 +3h
BIC declared airport capacity in IMC 2008 45 7z +80%
{2 parafisl depandent RWYS), mowhr
BIC declared airport capacity In IMC 2008 45 95 +110%
(2 paralial indepandent AWYs), mowhr
Cost Effectivensss | Total annual en-route and terminal ANS 2004 800 400 -50%
cost in Europa, £1flight
Efficiency Scheduled flights departing on time (as pianned) >20%
Avg delay of the remaining scheduted fights <10 min
Flight= with block-fio-block time as plannad =85%
Awp. biock-to-Diock ime extension of the remaining fights <10min
Hight= with el consumption as planned >25%
Avg. additicnal fuel consumption of the remaining fiights <5%
Fleibility Accommaodation of VFR-IFR changa requests =08%
Unscheduled flighis departing on tima {as requested) =08%
Aug delay of the remaining unschedutad flighis <5 min
Schaduled flights with departure fime as requestad =98%
[after change request)
AN delay of the remaining schedulad fights <5 min
Predictabiity Coefficiant of variation for actual block-to-block times: <1.5%
for repeatedly flown routes
Flights arriving on tima {aa planned) =30%
Avp armval delay of the remaining filghts <10 min
Total reactionary dalay 2010 -50%
Reactionary flight canceliation rata 2010 5%
Total servica disruption delay 2010 -Bl%
Fercentage of diversions causad by service disnspion 2010 -5il%
Safely Annual European-wide absolute number of ATM induiced 2005 No increasa
acoidents and serious or risk bearing incidents
Safaty levai (per flight) 2005 3
Erwironmiental Avg. Tuel savings per flight as a result of ATM improvements | 2008 10%
Sustainability Avg. GO, emission per fight as a result of ATM mprovemeniz | 2005 1%
Compliance with local environmental rules {00
Number of proposed environmenially ralated ATM 100%
consfraints subjected to a fransparent assessment
with an enviranment and socic-sconomic scope

[E 3-2] Performance Target




o SESARY] *@7M'd& ICAONA AAsk= 2t KPA(Key Performance Area)
9] A% &3 (Performance Objectives and Target)?} JHEHEE FAEHIU L,
ol ATM  Al2="l9  FZ(Architecture)®}  CNS(Communication,
Navigation, Surveillance) 7]&o|% 2 80°| &™, SESAR +% Nd9 F8
TH84s ot o s

- EE BEYEY 593 Trajectory ¥ ATM HH I
- Al2E olol= A B 2] (SWIM)

- F59 A AA: CDM(Collaborative Decision Making)
- MESA B

- T HJEHEAMS T

- 9 789



34 . 7]E~l_ %‘9_%

T W T
— U o ! Al E
~ o mlﬁ ° ™ g % W o o o) = o
mn_%x = A £ S %mﬂ_@o% g%mm
0 C A — .mm —_ [Ho N ) o
i Wﬂ_.m Muu <oz wﬂ_ﬁ _w_m o7 0 oo oo R
— Ho N R § Boa == U INC e
o B L RN N o
5.0 O M‘IﬂE o_-L lo° &~ . > oF = ,\W X % E_E
7 X b
FY S ES K @ 5
T ¥ T £ P g < ol o () ) AN @
p E N < T o S _%_?omzu Rk
~ R B 0 - ‘mﬂ J_AI —_—
fas zEE RC "EEE hoc
s W e et )
mt = s i ) .m ol £ Aoy mo Ho _21_ =
R — <] - E N —_ "0 ~ K-
R N © = - <X oy o JI
o W O35 3 Dow o ) op
° B < ° 8 5o = s T oo 8
A R U = ¥ T T B or oL
o] h =~ E_a = E._ N N 10 _ N =} < o
G X N o m.w Ty O g o T+ ~ >
do Mo & H oM FH = w3 TN
o = - . B BT g = = o
o o Wo ‘ME T < TR i oo T = o© 1_,_A|, 2N =T oy
= T % Baggn x* Gy B o o
of I U TS :Mo ol ﬁv_. o op o o] X
w2 %ARAMLWE > ﬁ%maﬂ,% oo
do B 0 © 25 2 84 Ll PEE
o — (~ = m o E_O il o X jrl
oy o] S W2 9 N = Tlo ] S 9 =
o Lo E gy PP TG W o o
N —~ B Q = ar o K B o
i X o1 -— = rm < Tlo m 1S o o) oy Wi
mr ¥ E TN T E®E g T GC) < E )
0 (@] ° z o H % o H._L X0 _ZT o_a — < o) Eo
o M o Mo T X < KX
o o T < !
o U % Ho
O

- 62 —



H
or

K

<+

H

ol &

Bl

Mo
0

17}

AL
o

CO2 i &E2F 10% &=

Ct
=]

1

Ve
(el

1

-
=7

or

100

—_

100

ol
0

K4

ol

=13
=

700

-

700
X0
Tl
oo

-

100

0
o
__O“_

ol
700

0H

3-3] CARATS

SEA}
S o

e
==

[

2 x|

=
x4

Ho
~

il

17 <9

H
gl

CNS 7]

=)
=

u

A F7HA 2] ATM =870
HE=7| 22 Z(TBO: Trajectory Based Operation)2| A&

| —

|

F71 #1si A

S

I CARATSO A= o} ¢+

J

€

0]

=3
=

o] agh
5134

=
=
=

=

Ry

ar

|
=

o 9]

-

700

ol
mr
10
KIr

%3l

S7|8t2 2(PBO: Performance Based Operation)2]

4

A
(=}

0l

Aol el 2

3

ud

=

H|3

.I

pa

H} Sk
S

o

oqArEE HA

pS|
A}

Hx

a
=

_I<_3I_
3-4] CARATS His{9|

_
2=

At
At

4

X
o

[

—
;OO

R

E

—_—
fite)

271 Hide A3t

T

|

Al A A2A

w

o
A, AT 7Ee

[

=

of



| =t — |

% ]
(IcA0. R, FSF) |

[28! 3-7] CARATS & 7]ae

B 7R - K
(BEOEBRIRE) |

e e

ol Al

Brle gl dgrlee

o 2011 3¢, €8 FENUTA FF=2 <A 13 v FFasAzHol &
g FSLI>E T3 CARATSS 2= HE ARE TxsoH, 4
EME8S HXHOZE 16709 EN(Enabler)®} 39719  OI(Operational
Improvement)E T3} A=

Category i 2015 2020 2025
%’ | ‘\ariable sector boundaries ) Dynamic variabie use of terminal airspace > Dynamic variable airspace organization )
# Flexible use of airspace 8 -
H Flex use of mil airspace » | Free routng for high attiude airspace Flow corridar >
% Performance based rﬁmuw
g Al 4 RNPARappanddepl > R
i | Collaborative trajectol Colaborative coordn o 3 —
§ genemtionjs v 5 I €DO and CCO ) I SESHER E RN B CAmEioous pros ) ICmMJm trajectones from gate 1o gale )
ol Trajectory-Based Operatian 5 Initial GFDT {single point) > CFDT {multiple points) >
: | Optimize off-biock time | AIF-0-ATr surveillance (ASAS) >
;‘ High density operations 14 -
= I Improved capacity of ATC using datalink for routine communications )
Improved lr.\formatlon 2 [ Enhanced information in the cockpit )
sernvices
§ 3 Sha:;g;ﬁ#g‘:;ﬁzfm 1 I Sharing and utilizing safety related information ) I Real time risk management )
Information management 3 FODB > FF-ICE
Weather information 3 l Improved weather capabilities )
EN
Navigation 2 Facilitation of SBAS & GBAS to be reviewed )
surveillance 8 | WAM(and) & ADS-B (UAT) » |  WAM (enroutefairport)  » ADS-B

[Z12! 3-8] 39 Ol and 16 Enablers(EN) to implement CARATS
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o0 ICAO ANNEX 10 - Aeronautical Telecommunications, Volume 1 —
Radio Navigation Aids
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Section 6.5.6 and 6.5.7

© ICAO Doc 4444, Procedures for Air Navigation Services —Air Traffic
Management

o ICAO Doc 7030, Regional Supplementary Procedures (EUR SUPPS)
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* ATS inter-facility data communication
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O F% AYA, FHA AL 4D AH voly mHE g A wA

(Doc 9854: Global Air Traffic Management Operational Concept)
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* FF-ICE : Flight and flow information for the collaborative environment
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* ATS Message Handling System
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o ICAO Doc 4444, Procedures for Air Navigation Services - Air Traffic
Management, Appendix 6 - ATS Interfacility Data Communications
(AIDC) Messages

o ICAO Doc 9880, Manual on Detailed Technical Specifications for the

Network (ATN) ISO/0sI
Standards and Protocols, Part II — Ground-Ground Applications — Air
Traffic Services Message Handling Services (ATSMHS)

o ICAO Doc 9694, Manual of Air Traffic Services Data Link Applications;
Part 6

© GOLD Global Operational Data Link Document (APANPIRG, NAT
SPG), June 2010

O Pan Regional Interface Control Document for Oceanic ATS Interfacility
Data Communications (PAN ICD) Coordination Draft Version 0.3. 31
August 2010

O Asia/Pacific Regional

Aeronautical Telecommunication using

Interface Control Document (ICD) for ATS

Interfacility Data Communications (AIDC)
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O ICAO Annex 15 - Aeronautical Information Services

o ICAO Doc 8126, Aeronautical Information Services Manual, including
AIXM and eAIP as per Third Edition

O ICAO Doc 8697, Aeronautical Chart Manual

© Roadmap for the Transition from AIS to AIM

O Manuals on AIM quality system and AIM training.
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O ICAO Annex 15 - Aeronautical Information Services

o ICAO Doc 8126, Aeronautical Information Services Manual, including
AIXM and eAIP as per Third Edition

O PANS-AIM planned for availability in 2016

© Doc 9965, Manual on flight and flow - information for collaborative
environment (FF-ICE)
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1. MAAY o BA28(World Area Forecast System, WAFS)

2. A &-F =34 A] (International airways volcano Watch, TAVW)
0.0 3. €t A719F ZAl(Tropical Cyclone Watch, TCACQ)
YO 4 FYAR (Aerodrome Warnings)

19

7N 5. dEAo] HHE (Wind Shear Warnings and Alerts)
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SIGMET# 7]E}7]’478 E (METAR, TAF, SPECI %)
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o BT AHE JAARE Ao ATHORA T F8% T o§ w
Ad | =94 B, 5ed 35 ool mE AAL B 1A 5F A4

&3} |0 wEstE Yue] 5FH Be) 2 7 oBAAY Fol FE, 45 eI
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AE O WIFS (WAFS Internet File Service) ©]3y.
* Satellite Distribution System
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* Terminal Doppler Weather Radar

* Low Level Windshear Alert System
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o ICAO Manuals, Guidance Material and Circulars. Also any similar
industry documents

© ICAO Doc 7192, Training Manual - Part F1 - Meteorology for Air
Traffic Controllers and Pilots

o0 ICAO Doc 8896, Manual of Aeronautical Meteorological Practice

© ICAO Doc 9161, Manual on Air Navigation Services Economics

o ICAO Doc 9377, Manual on Coordination between Air Traffic Services,
Aeronautical Information Services and Aeronautical Meteorological
Services

o0 ICAO Doc 9691, Manual on Volcanic Ash, Radioactive Material and
Toxic Chemical Clouds

o ICAO Doc 9766, Handbook on the International Airways Volcano
Watch - Operational Procedures and Contact List

o  ICAO Doc 9817, Manual on Low Level Wind Shear

O ICAO Doc 9855, Guidelines on the Use of the Public Internet for

Aeronautical Applications
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The procedure for the use of ADS-B traffic display is being proposed
for inclusion in the Procedures for Air Navigation Services — Aircraft
Operations (PANS-OPS, Doc 8168) for applicability in November 2013.
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ATFCM. Air traffic flow and capacity management
AAR. Airport arrival rate

ABDAA. Airborne detect and avoid algorithms
ACAS. Airborne collision avoidance system

ACC. Area control centre

A-CDM. Airport collaborative decision-making

ACM. ATC communications management

ADEXP. ATS data exchange presentation

ADS-B. Automatic dependent surveillance —broadcast
ADS-C. Automatic dependent surveillance — contract
AFIS. Aerodrome flight information service

AFISO Aerodrome flight information service officer
AFTN. Aeronautical fixed telecommunication network
AHMS. Air traffic message handling System

AICM. Aeronautical information conceptual model
AIDC. ATS inter-facility data communications

A AIP. Aeronautical information publication

AIRB. Enhanced traffic situational awareness during flight operations
AIRM. ATM information reference model

AIS. Aeronautical information services

AIXM. Aeronautical information exchange model
AMA. Airport movement area

AMANDMAN. Arrival/departure management
AMC. ATC microphone check

AMS(R)S. Aeronautical mobile satellite (route) service
ANM. ATFM notification message

ANS. Air navigation services

ANSP. Air navigation services provider

AO. Aerodrome operations/Aircraft operators

AOC. Aeronautical operational control

AOM. Airspace organization management

APANPIRG. Asia/Pacific air navigation planning and implementation regional
group

ARNS. Aeronautical radio navigation Service
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ARNSS. Aeronautical radio navigation Satellite Service
ARTCCs. Air route traffic control centers

AS. Aircraft surveillance

ASAS. Airborne separation assistance systems

ASDE-X. Airport surface detection equipment

ASEP. Airborne separation

ASEP-ITF. Airborne separation in trail follow

ASEP-ITM. Airborne separation in trail merge

ASEP-ITP. Airborne separation in trail procedure

ASM. Airspace management

A-SMGCS. Advanced surface movement guidance and control systems
ASP. Aeronautical surveillance plan

ASPA. Airborne spacing

ASPIRE. Asia and South Pacific initiative to reduce emissions
ATC. Air traffic control

ATCO. Air traffic controller

ATCSCC. Air traffic control system command center
ATFCM. Air traffic flow and capacity management

ATEM. Air traffic flow management

ATMC. Air traffic management control

ATMRPP. Air traffic management requirements and performance panel
ATN. Aeronautical Telecommunication Network

ATOP. Advanced technologies and oceanic procedures

ATSA. Air traffic situational awareness

ATSMHS. Air traffic services message handling services
ATSU. ATS unit

AU. Airspace user

AUO. Airspace user operations

Baro-VNAV. Barometric vertical navigation
BCR. Benefit/cost ratio
B-RNAV. Basic area navigation

CTOT. Calculated Take-Off Time
CSPO. Closely spaced parallel operations
CPDLC. Controller-pilot data link communications

CDO. Continuous descent operations
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CBA. Cost-benefit analysis

CSPR. Closely spaced parallel runways

CM. Conflict management

CDG. Paris Charles de Gaulle airport

CDM. Collaborative decision-making

CFMU. Central flow management unit

CDQM. Collaborative departure queue management
CWP. Controller working positions

CAD. Computer aided design

CTA. Control time of arrival

CARATS. Collaborative action for renovation of air traffic systems
CFIT. Controlled flight into terrain

CDTI. Cockpit display of traffic information

CCO. Continuous climb operations

CAR5AM. Caribbean and South American region
COSESNA. Central American civil aviation agency.

DAA. Detect and avoid

DCB. Demand capacity balancing

DCL. Departure clearance

DFM Departure flow management

DFS. Deutsche Flugsicherung GmbH

DLIC. Data link communications initiation capability

DMAN. Departure management

DMEAN. Dynamic management of European airspace network
D-OTIS. Data link-operational terminal information service
DPI. Departure planning information

D-TAXI. Data link TAXI

EOBT. Estimated Off-Block Time

EXOT. Expected Taxi-Out Time

EAD. European AIS database

e-AIP. Electronic AIP

EGNOS. European GNSS navigation overlay service
ETMS. Enhance air traffic management system

EVS. Enhanced vision systems

FABEC Functional Airspace Block Europe Central
FAFFAP. Final approach fix/final approach point
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FANS. Future air navigation systems

FDP. Flight data processing

FDPS. Flight data processing system

FF-ICE. Flight and flow information for the collaborative environment
FIR. Flight information region

FIXM. Flight information exchange model

FMC. Flight management computer

FMS. Flight management system

FMTP. Flight message transfer protocol

FO. Flight object

FPL. Filed flight plan

FPS. Flight planning systems

FPSM. Ground delay program parameters selection model
FRA. Free route airspace

FTS. Fast time simulation

FUA. Flexible use of airspace

FUM. Flight update message

GANIS. Global Air Navigation Industry Symposium
GANP. Global air navigation plan

GAT. General air traffic

GBAS. Ground-based augmentation system
GBSAA. Ground based sense and avoid
GEO satellite. Geostationary satellite

GLS. GBAS landing system

GNSS. Global navigation satellite system
GPI. Global plan initiatives

GPS. Global positioning system

GRSS. Global runway safety symposium
GUFI. Globally unique flight identifier

HAT. Height above threshold
HMI. Human-machine interface
HUD. Head-up display

HITL. Human-In-The-Loop

IDAC. Integrated departure-arrival capability
IDC. Interfacility data communications

IDRP. Integrated departure route planner
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IFR. Instrument flight rules

ILS. Instrument landing system

IM. Interval Management

IOP. Implementation and Interoperability
IP. Internetworking protocol

IRR. Internal rate of return

ISRM. Information service reference model

ITP. In-trail-procedure

KPA. Key performance areas

LARA. Local and sub-regional airspace management support system
LIDAR. Aerial laser scans

LNAV. Lateral navigation

LoA. Letter of agreement

LoC. Letter of coordination

LPV. Lateral precision with vertical guidance OR localizer performance with
vertical guidance

LVP. Low visibility procedures

MASPS. Minimum aviation system performance standards
MILO. Mixed integer linear optimization

MIT. Miles-in-trail

MLS. Microwave landing system

MLTE. Multilateration task force

MTOW. Maximum take-off weight

NADP. Noise abatement departure procedure
NAS. National airspace system

NAT. North Atlantic

NDB. Non-directional radio beacon

NextGen. Next generation air transportation system
NMAC. Near mid-air collision

NOP. Network operations procedures (plan)
NOTAM. Notice to airmen

NPV. Net present value

OLDI. On-line data interchange
OPD. Optimized profile descent
OSED Operational service & environment definition

OTW. Out the window
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P(NMAC). Probability of a near mid-air collision

PACOTS. Pacific organized track system

PANS-OPS. Procedures for air navigation services aircraft operations
PBN Performance-based navigation

PENS Pan-European Network Service

PETAL. Preliminary EUROCONTROL test of air/ground data link
PIA. Performance improvement area

P-RNAV. Precision area navigation

RA. Resolution advisory

RAIM. Receiver autonomous integrity monitoring
RAPT. Route availability planning tool

RNAYV Area navigation

RNP. Required navigation performance

RPAS. Remotely-piloted aircraft system

RTC. Remote tower centre

SARPs. Standards and recommended practices

SASP. Separation and airspace safety panel

SATCOM. Satellite communication

SBAS. Satellite-based augmentation system

SDM. Service delivery management

SESAR. Single European sky ATM research

SEVEN. System-wide enhancements for versatile electronic negotiation
SFO. San Francisco international airport

SIDS. Standard instrument departures

SMAN. Surface management

SMS. Safety management systems

SPRs. Special programme resources

SRMD. Safety risk management document

SSEP. Self-separation

SSR. Secondary surveillance radar

STA. Scheduled time of arrival

STARS. Standard terminal arrivals

STBO. Surface trajectory based operations

SURF. Enhanced traffic situational awareness on the airport surface

SVS. Synthetic visualisation systems
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SWIM. System-wide information management

TBD. To be determined

TBFM. Time-based flow management

TBO. Trajectory-based operations

TCAS. Traffic alert and collision avoidance system
TFM. Traffic flow management

TIS-B. Traffic information service-broadcast
TMA. Trajectory management advisor
TMIs. Traffic management initiatives

TMU Traffic management unit

TOD. Top of Descent

TRACON. Terminal radar approach control
TS. Traffic synchronization

TSA. Temporary segregated airspace

TSO. Technical standard order

TSAT. Target Startup Approval Time
TTOT. Target Take-Off Time

TWR. Aerodrome control tower

UA. Unmanned aircraft
UAS. Unmanned aircraft system
UAV. Unmanned aerial vehicle

UDPP. User driven prioritisation process

VEFR. Visual flight rules

VLOS. Visual line-of-sight

VNAV. Vertical navigation

VOR. Very high frequency (VHF) omnidirectional radio range

VSA. Enhanced visual separation on approach

WAAS. Wide area augmentation system

WAF. Weather avoidance field

WGS-84. World geodetic system 1984

WIDAO. Wake independent departure and arrival operation
WTIMA. Wake turbulence mitigation for arrivals

WTMD. Wake turbulence mitigation for departures

WXXM. Weather exchange model
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| constraints to the runway capacity

2. CALCULATION OF READY
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o7 AE37] el o|FFE7|NA A A (Delay) $lar <bxgh
o ggFr] AFdS ATFoEN 20 WFEFes HHSE

1
|
2 AE

| 6. TAKE OFF DIRECTLY
Aircraft can taxi directly to the

1. AIRLINE AND PILOT

REPORT TIME WHEN THE T, runway with minimal queuing time
AIRCRAFT WILL BE READY Vg and a significant reduction of fuel
15 minutes before scheduled 4k‘_ bumed.

departure fime a refined E

ready time will be updated to
air traffic control

r
5. REDUCED RUNWAY QUEUE
With the DMAN system, fewer
U Gircraft taxi simultaneously. The
"=, traffic will flow more smoothly and
there will be less fuel wasted.

TIMES FROM ALL AIRCRAFT

Data from all flights and known

4. VARIABLE TAXI
TIMES

are taken into account. \

3. TARGET TIME TO START UP i
The DMAN system makes

calculation of all flights when
to start engines and taxi out.

There are different start
up and taxi times to the
runway depending on
aircrat type and gate.
The DMAN system will
distribute a constant
=~ flow of aircraft to the
runway.
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10) ETA: Estimated Time of Arrival

11) STA: Scheduled Time of Arrival

12) TMA: Terminal Maneuvering Area

13) AFTN: Aeronautical Fixed Telecommunication Network
14) FDP: Flight Data Processor

15) SDP: Surveillance Data Processor

16) ASDE: Airport Surface Detection Equipment

17) HMI: Human Machine Interface
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Sl 2H
78 ES2I | Sizdes o FE2IE) | sjzds e
NEE neY NEE nsE
(2.86% (5.17%
2013 3,300 10 132,303 1.0
2014 3,394 10 130,143 1.1
2015 3,491 1.1 146,337 1.1
2016 3,501 1.1 163,902 12
2017 3,694 1.1 161,859 12
2018 3,800 1.2 170,227 1.3
2019 3,908 1.2 179,028 1.4
2020 4,020 12 188,284 14
2021 4,135 3 198,018 15
2022 4,253 1.3 208,256 1.6
2023 4,375 1.3 219,022 1.7
2024 4,500 1.4 230,346 1.7
2025 4,629 14 242,255 8
2026 4,761 1.4 254,779 1.9
2027 4,897 15 267,951 20
2028 5,037 1.5 281,804 2.1
[E 14] AMTY 2% 837| ISY oS




2 =8 A A
T x| SEEIENT x| SEIENT x| 4 SEEIES T
ZEA A2 (Kg) ZA A2t (Kg) ZAAlZH (Kg)
2019 11,725 175,876 537,084 8,056,260 548,809 8,232,135
2020 12,060 180,906 564,851 8,472,768 576,912 8,653,674
2021 12,405 186,080 1,089,099 13,861,260 1,101,504 14,047,340
2022 12,760 191,401 1,145,405 14,577,888 1,158,166 14,769,289
2023 13,125 196,875 1,204,623 15,331,564 1,217,748 15,528,440
2024 13,500 202,506 1,266,902 16,124,206 1,280,402 16,326,712
2025 13,887 208,298 1,332,401 16,957,828 1,346,287 17,166,126
2026 14,284 214,255 1,401,286 17,834,547 1,415,570 18,048,803
2027 14,692 342,818 1,473,732 18,756,594 1,488,425 19,099,411
2028 27,706 352,622 1,549,924 19,726,309 1,577,630 20,078,932
[E 15] &% 2 AM2H M2 £ oA 23

L | dmzaz | azzas | o s 215} 2hAL 215} Bhat
= (Kg) (Ton) EE) () (R 2)
2019 8,232,135 8,232 2,783,285 2,833,384,018 2,833,384
2020 8,653,674 8,654 2,925,807 2,978,471,640 2,978,472
2021 14,047,340 14,047 4,749,406 4,834,894,945 4,834,895
2022 14,769,289 14,769 4,993,497 5,083,379,553 5,083,380
2023 15,528,440 15,528 5,250,166 5,344,668,502 5,344,669
2024 16,326,712 16,327 5,520,061 5,619,422 567 5,619,423
2025 17,166,126 17,166 5,803,867 5,908,336,650 5,908,337
2026 18,048,803 18,049 6,102,300 6,212,141,543 6,212,142
2027 19,099,411 19,099 6,457,511 6,573,746,138 6,573,746
2028 20,078,932 20,079 6,788,687 6,910,883,176 6,910,883

[E 16] 2 24 SN HY




O

H| 82 dutd oz A7) 81 (Research and Development Cost), FAH]

of

(Investment Cost), &% -frAH|(Operations and Maintenance Cost), Al Z=Fl

7] ¥ 3]H] & (Termination Cost) 522 T&4H

2 AAE EHAME 1A F7] 2 A Vel dsiMT 4
FYL Agolng2 AF/NEYIZ] 2014F FE 20199744 F 5 e
FA G FE 10d3E 2028 A7) o) A FA AP BIERl FAHE
10%E H-HlEE4 e ngo= 444

=

FF 597 194 AFALE ﬁoﬂ Bag EAuEe ok [® 6-17]% 2
o] A7t A2RFTHT VRGO F 14305372 APo 2 FAHH

2
[.;M_‘
Jo
X
4
A
R
oo
rlo
—_

A ATFNEAY F FXEE9] 10%<] 1,430,537

ALSH ERIE 55%F A 8oty HlgdArtet AIdAVLE Absta, @At

|(NPV)E A4t og w9 S



(tel - Ha)
7= AT o Holsiot H| S H| Z 87t =S IHA]
2014 0 0 1,058,208 1,058,208 - 1,058,208
2015 0 0 3,971,939 3,764,871 - 3,764,871
o1
-y 2016 0 0 3,245,868 2,916,258 - 2,916,258
=
2017 0 0 3,281,522 2,794,589 - 2,794,589
2018 0 0 2,747,835 2,218,098 - 2,218,098
2019 2,833,384 | 2,167,919 1,430,537 1,094,553 1,073,366
2020 2,978,472 | 2,160,124 1,430,537 1,037,491 1,122,633
2021 4,834,895 | 3,323,685 1,430,537 983,404 2,340,281
2022 5,083,380 | 3,312,324 1,430,537 932,136 2,380,188
JH gt 2023 5,344,669 | 3,301,024 1,430,537 883,542 2,417,482
2tz
2024 5,619,423 | 3,289,782 1,430,537 837,480 2,452,302
2025 5,908,337 | 3,278,598 1,430,537 793,820 2,484,778
2026 6,212,142 | 3,267,472 1,430,537 752,436 2,515,036
2027 6,573,746 | 6,573,746 1,430,537 713,210 5,860,537
2028 6,910,883 | 3,265,872 1,430,537 676,028 2,589,844
A 52,299,329 | 33,940,546 | 28,610,742 21,456,124 12,484,422
[E 17] HIS-He| ¥ 2MWIIX 24
o 9lef MM BY AnE ol§ AAY BH Ane o Eoh 2
T Hom| g H|E =M IR () W72 E(%)

o
S
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bl = IAHE | 2AHHE | 3REE | 4XHAE | SRHAE | GRMAE | 7RIAE | 8AME 8
olzdd| 596,700 2,000,700 2,070,900 2,176,200 1,965,600 1,860,300 1,614,600 1,474,200 13,759,200
| 7|

ESESE] 962,007 3,610,854 2,950,789 2,983,202 2,498,032 2,950,963 2,173,666 1,898,524 20,028,037
ZHE | 96,201 361,085 295,079 298,320 249,803 295,096 217,367 189,852 2,002,803

1,058,208 3,971,939 3,245,868 3,281,522 2,747,835 3,246,059 2,391,033 2,088,376
A 22,030,840

1EHA A 14,305,372 2CHA & A 7,725,468

[E 19] 37| &4 E =& Sg 22 7|l o4 Jied




T2 7= F Actiity 1IRHAE | 2AMHAE | BAMHE | 4XHE | 5RIAE | 6RIAE | 7AHHE | 8AHHE A
I stswsE BHE 24 1.0 2.0 - - - 2.0 - - 5.0
28Md =# 1.0 2.0 - - - 2.0 - - 5.0
Enroute Metering 7|& A7 1.0 3.0 5.0 5.0 40 - - - 18.0
Departure Scheduling 7|& o+ 1.0 5.0 7.0 6.0 6.0 - - - 25.0
Surface Routing 7|& A+ 1.0 2.0 2.0 2.0 2.0 - - - 9.0
AT AAH AZ Tz AT 0.5 2.0 2.0 3.0 2.0 2.0 2.0 2.0 15.5
Human-Machine ¢4 7|= A+ 0.5 4.0 5.0 5.0 4.0 4.0 40 4.0 30.5
AlAED MO R 2UEHE Jls HF 0.5 20 2.0 2.0 2.0 20 2.0 2.0 14.5
gzusaz| AlZdHold 7ls A+ 0.5 20 2.0 2.0 2.0 20 20 1.0 135
Arrival  Scheduling =& & 917 7|& A+ 0.5 0.5 0.5 1.0 1.0 2.5 3.0 2.0 1.0
s Al2"E FHe T AT - - - - - 6.0 6.0 6.0 18.0
AMEEIL 7|2 A7 1.0 40 4.0 5.0 5.0 40 4.0 4.0 31.0
A 8.0 28.0 29.0 30.0 27.0 28.0 24.0 22.0 196.0

[E 20] AxtH oI F£¢ A=




3) Aa8dgk A A
7hH a0dE FA
(cHef - ® )
H| = XA E | 2AHAE | 3RIAE | 4RMAE S5AIAE | 6RIAE | 7RAMAE | 8AHAE HA TMH|(%)
olZ4d| 596,700 | 2,000,700 | 2,070,900 | 2,176,200 | 1,965,600 | 1,860,300 | 1,614,600 | 1,474,200 | 13,759,200 62.5%
o 7| X}X
AT E,,;LM'ML'H 40,000 170,000 | 45,000 50,000 - 100,000 20,000 - 425,000 1.9%
ZH| = 7=
al
= A| &b
X 2H| x1: ;fl 200,000 | 1,000,000 | 400,000 | 300,000 100,000 600,000 | 200,000 | 100,000 | 2,900,000 13.2%
- 01H| 29,835 120,042 | 103,545 | 108,810 117,936 93,015 80,730 88,452 742 365 3.4%
SEST
24| gl
o4 Tj’A'; 17,901 60,021 62,127 65,286 58,968 55,809 48,438 44,226 412,776 1.9%
gsu [ TTF
=l
Lfiul 17,901 60,021 62,127 65,286 58,968 55,809 48,438 44,226 412,776 1.9%
o it 59,670 | 200,070 | 207,090 | 217,620 196,560 186,030 | 161,460 | 147,420 | 1,375,920 6.2%
2 962,007 | 3,610,854 | 2,950,789 | 2,983,202 | 2,498,032 | 2,950,963 | 2,173,666 | 1,898,524 | 20,028,037 90.9%
2| 96,201 361,085 | 295079 | 298,320 249,803 295,096 | 217,367 | 189,852 | 2,002,804 9.1%
1,058,208 | 3,971,939 | 3245868 | 3,281,522 | 2,747,835 | 3,246,059 | 2,391,033 | 2,088,376
A 22,030,840 | 100.0%
1ERA A 14,305,372 2CHA A 7,725,468
[E 21] 37| &2 ¥ =& S§ 22| 7| A7 A I |
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(chel « HJH)
F2 Jl= 2 Activity 1XHA = RAtH SAHHE PN LS S5AFH = B6AH = TAHEH E 8AtH = A
e S=20E Bd =4 70,200 140,400 - - - 140,400 - - 351,000
23ME TH 70,200 140,400 - - - 140,400 - - 351,000
Enroute Metering 7l= 7 70,200 210,600 351,000 351,000 280,800 - - - 1,263,600
Departure Scheduling 7|& 91+ 70,200 351,000 491,400 421,200 421,200 - - - 1,755,000
Surface Routing Z7|& A+ 70,200 140,400 140,400 140,400 140,400 - - - 631,800
2E AMA” AHAS Tl AT 35,100 140,400 140,400 210,600 140,400 140,400 140,400 140,400 1,088,100
Human-Machine ¢H 7= oA+ 35,100 280,800 351,000 351,000 280,800 280,800 280,800 280,800 | 2,141,100
AlAE MO 2 Z2UEHE I AT 35,100 140,400 140,400 140,400 140,400 140,400 140,400 140,400 1,017,900
s3usHE AZHOoM JE AT 35,100 140,400 140,400 140,400 140,400 140,400 140,400 70,200 947,700
Arrival Scheduling &H&F 2 914 7|= 17 35,100 35,100 35,100 70,200 70,200 175,500 210,600 140,400 772,200
g AlA"E FXME Tz AF - - - - - 421,200 421,200 421,200 1,263,600
Aldgot 7= A+ 70,200 280,800 280,800 351,000 351,000 280,800 280,800 280,800 | 2,176,200
A 561,600 | 1,965,600 | 2,035,800 | 2,106,000 | 1,895,400 | 1,965,600 | 1,684,800 | 1,544,400 | 13,759,200
[E 23] QI2H| MS




gh) A B A b=

che @ M)
o1 X} Ay = IE H| = BHA
her Xz el Mo her Xz 10,000
15hd £ QTE B2 Alxd 27E Bel 15000 | 40000
EMae 9 g AZEL o
- T Nt 2 el 15,000
(Acrobat,Visio,VisualStudioS)
A Ee| AlA= A zte| 20,000
ane|E MdAH 73
gnalE MA 2 73 50,000
£ (MATLAB)
X | —
2Rt = S TaE MY 3 Al 170,000
ofZzl#HolMH My 2&3} 50,000
22 AMA”H =
DMAN AlH 28
ClE{H Ol A M 253} } 50,000
NES =R
DMAN Al 22
o O E{Hf| O] A& Afbq ] 25,000
Axgl 2%
At = 45,000
DMAN AlH 28
DBMS 20,000
ool g Zt2|
. AEEX], 2y 29 PC, DMAN Al 22
4RHA T ] 50,000 50,000
‘EERS Aae 7z
5AtH = - - _ _
_ ~ DMAN/AMAN & &
oHEZZ|HolME M 2&F s B} 50,000
NES =
BAtH = - 100,000
_ _ DMAN/AMAN & &t
QlE{Ho|A M (253} 3 50,000
NES -
7TAH = L% FH| fazol= L& Zdl dagol= 20,000 20,000
8RHA L - - - -
Al 425,000 425,000

[ 24] A7 AlM

% THlH| ME




v ARE AR 4%

(TH2] = & E)
o4 X} AlztEY = H| = A
S AlH 28 AlAH
AlAED A 100,000
A A
1AM = 200,000
Ao 2 Sd3us DMAN &1zl & 74fd 2
100,000
AlEElo|Md AlAERI M7 Al
Ao 2 ad3ws
DMAN &12|& g 2
AlZeo|M AlAH] Al 900,000
OXHA = HA /T i 1,000,000
Human-Machine Interface Situation Awareness 2!
. B} 100,000
M Advisory A
Alagl Hol 2 =g ’ | .
A E5 =] =
M7 AlAE Mo & Z2uHEHE 100,000
3AtH = 400,000
Human-Machine Interface Situation Awareness 2
~ . - 300,000
T3 Advisory #A|
_ AlAE Mo 2 Z2UEHE
4ARIAE 23 AlAE Mo 2 Z2UEEZ 300,000 300,000
i o AgEIL BAN $7
S5AMH T | AlE "HIF I A7 8 o N 100,000 100,000
AlE "o =3
AMAN AlAHI ATz0l= T3 AMAN =of M& | 400,000
XA T 600,000
AMAN/DMANE| O| E{ 24 = AMAN/DMAN = &t 200,000
AlA" Mo 2 2UEE
) A" Mo 2 ZUEE 100,000
s o
TAHA & 200,000
Human-Machine Interface Situation Awareness 2!
L s ) - 100,000
7l =H Advisory & Al
ST AAE A" 7™ Alggot EXM 7 2
8AtHA = o N 100,000 100,000
AT Y9 Al "ot =3
SHA| 2,900,000 | 2,900,000

[E 25] AlZHE HZH| &=




(EHel : ®)

o4 X} ol Z44| H| 2 A
1IXdE 596,700 5.0% 29,835
2RtA 2,000,700 6.0% 120,042
3AHE = 2,070,900 5.0% 103,545
ARPA T 2,176,200 5.0% 108,810
S5AHA T 1,965,600 6.0% 117,936
6AHA T 1,860,300 5.0% 93,015
TRA 1,614,600 5.0% 80,730
8AHA = 1,474,200 6.0% 88,452
A 742,014

[E 26] OfH|AHE
Ay g B FE s
(SHel = ®M)

o1 k} ol Z4H| Hl & A
XA = 596,700 3.0% 17,901
2AtA = 2,000,700 3.0% 60,021
3AHA = 2,070,900 3.0% 62,127
ARtA & 2,176,200 3.0% 65,286
5RHA = 1,965,600 3.0% 58,968
6AHA = 1,860,300 3.0% 55,809
TRA T 1,614,600 3.0% 48,438
8AtA = 1,474,200 3.0% 44,226
A 412,776

[£ 27] +8H| ¥ 52 M=




oh e HEFH A=

(chel + M)
o1 k} ol Z4H| Hl & 2

1IXdE 596,700 3.0% 17,901
2RtA 2,000,700 3.0% 60,021
3AHE = 2,070,900 3.0% 62,127
ARPA T 2,176,200 3.0% 65,286
S5AHA T 1,965,600 3.0% 58,968
6AHA T 1,860,300 3.0% 55,809
TRA 1,614,600 3.0% 48,438
8RHA = 1,474,200 3.0% 44,226

SHA| 412,776

[E 28] 7|sd2&SH| ME

A APET 2E
(SHel = HM)
of &} ol 74H]| H| & =l

1AHE = 596,700 10.0% 59,670
2RtA 2,000,700 10.0% 200,070
3R 2,070,900 10.0% 207,090
ARtA T 2,176,200 10.0% 217,620
S5AHA = 1,965,600 10.0% 196,560
6AHA = 1,860,300 10.0% 186,030
TRA T 1,614,600 10.0% 161,460
8AIA 1,474,200 10.0% 147,420

A 1,375,920

[E 29] i &E




(ctel : &2
o1t =) 8 8 27
1A= 962,007 10.0% 96,201
2Rt = 3,610,854 10.0% 361,085
XA = 2,950,789 10.0% 295,079
AXHA = 2,983,202 10.0% 298,320
S5AtA &= 2,498,032 10.0% 249,803
6AHA &= 2,950,963 10.0% 295,096
7TAHE = 2,173,666 10.0% 217,367
8AtA &= 1,898,524 10.0% 189,852
A 2,002,804
[E 30] ZHEH| MHE
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20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)

DMAN : Departure Management(®£= Manager)
AMAN : Arrival Management(<£= Manager)
SMAN : Surface Management(%£= Manager)
FIR : Flight Information Region

TMA : Terminal Maneuvering Area

ASBU : Aviation System Block Upgrade

PBN : Performance Based Navigation

A-CDM : Airport Collaborative Decision Making
A-SMGCS : Advanced Surface Movement Guidance and Control System
HITL: Human—-In-The-Loop

SARDA : Spot and Runway Departure Advisor
PDRC : Precision Departure Release Capability
TMA : Traffic Management Advisor




33) RNAV : Area Navigation

34) RNP : Required Navigation Performance
35) TBFM : Time Based Flow Management
36) VTT : Variable Taxi Time

37) CTOT: Calculated Take—Off Time
38) EOBT: Estimated Off-Block Time
39) TOBT : Target Off-Block Time

40) SID : Standard Instrument Departure
41) TTOT: Target Take-Off Time

42) TSAT: Target Startup Approval Time

43) AFTN : Aeronautical Fixed Telecommunication Network
44) FDP : Flight Data Processor

45) SDP : Surveillance Data Processor

46) ASDE : Airport Surface Detection Equipment

47) HMI @ Human Machine Interface
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