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1. AIRLINE AND PILOT

7] &% #8] 7<= (Departure Management)2 5= &3 Hu|d

3
TS HAHog Agay] 98] olFFEIolA A (Delay) R AT
= Z

6. TAKE OFF DIRECTLY
Aircraft can taxi directly to the
REPORT TIME WHEN THE
AIRCRAFT WILL BE READY
15 minutes before scheduled
departure ime a refined
ready tme will be updated fo
air traffic control.

runway with minimal queuing time
and a significant reduction of fuel
bumed.

Y e 5. REDUCED RUNWAY QUEUE

"’al* With the DMAN system, fewer
=§_.fl‘= aircraft taxi simuitaneously. The
==, fraffic will fiow more smoothly and

there will be less fuel wasted.

2. CALCULATION OF READY

TIMES FROM ALL AIRCRAFT

Data from all flights and known l

consirainis to the runway capacity

are taken into account. ! ’ 4. VARIABLE TAXI
J

TIMES

There are different start
up and taxi fimes to the
runway depending on
aircraft type and gate.
The DMAN system will
| distribute & constant

_ flow of aircraft fo the
runway.

3. TARGET TIME TO START UP
The DMAN system makes

calculation of all flights when
fo start engines and taxi out.
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1l

STAR) A&
A 2A A

2 A=R(FES §9

Control & Guidance IP2

Stabilise i

EURODCONTROL

29 Yy

: Eurocontrol, DMAN integration in Airport CDM & A-SMGCS
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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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F 2H
78 FS2IE | Sizde i FEE) | sjzds e
NEE neY NEE neE
(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 1.4
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
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2 M = 5| A A
e x| ¢d Azt x| od Azt x| ot Azt
ZEA A2t (Kg) ZE A Al 2t (Kg) ZEA A2t (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 | dEza | dzzs | =y s EREDY, 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] 92 ZAY W Ho
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4)

o)

Hl-82 gtz o= A7) EH|(Research and Development Cost), FAHH]

of

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

#H 7] 2 3]47H]-&(Termination Cost) 522 T&H

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

A FATE HE&L 194 AFNEAE F FANE9] 10%<! 1,430,537

AHE1 A SRS 55%F 28t HSArbet HdrtE Adsta, @A)

|(NPV)E A4t og w9 S
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(ehel © ® )

T AT e Hels ot H| & Bl Ead 7t = M 7HA|
2014 0 0 1,058,208 1,058,208 - 1,058,208
2015 0 0 3,971,939 3,764,871 - 3,764,871
AT
7H & 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
7} gt 2023 5,344,669 | 3,301,024 1,430,537 883,542 2,417,482
etz
- 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

o 9o Wg-me BH 2

[£ 17] H|B-HY X

=2tz 2N

-
Ao

o
S

[£ 18] ZMH
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Hl = 1AHA = 2AtA = 3RHA T ARIA = S5AHA = 6AHA T TAHA = 8AHA = =HA
QlZ4d| 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
= |

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
-8 | 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

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

[E 37| ¢ R =& St 2l JlE o |
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2) AYFUAR

F2 7l Activity XA = 2AHA = 3AHH = 4XHA = SAtA = 6AHA = TR = 8AtA = A

TUHe FsunEs 4 24 1.0 2.0 - - - 2.0 - - 5.0

234 T 1.0 2.0 - - - 2.0 - - 5.0

Enroute Metering 7= o+ 1.0 3.0 5.0 5.0 4.0 - - - 18.0

Departure Scheduling 71& &+ 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

B AA” AFZ TJlm AT 0.5 2.0 2.0 3.0 2.0 2.0 2.0 2.0 15.5

Human-Machine 1A 7|& o4+ 0.5 4.0 5.0 5.0 4.0 4.0 4.0 4.0 30.5

A"l Mo ¥ ZUEHE J|s AT 0.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 14.5

g3nsael AlZEolM Jls AT 0.5 2.0 2.0 2.0 2.0 2.0 2.0 1.0 13.5
Arrival  Scheduling =H& 2 A

s ofm 0.5 0.5 0.5 1.0 1.0 2.5 3.0 2.0 11.0

2 Al2E xAHat Js AT - - - - - 6.0 6.0 6.0 18.0

ANEEI 7|l A+ 1.0 4.0 4.0 5.0 5.0 4.0 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] ixtH ol T A&
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7h DT EH FA)

3) &8d4 AAIEA

(£H9] : )
H| = IRHAE | 2RHAE | BAAE | 4RPAE | SRIAE | 6RHAE | 7RHAE | 8AHHE R T H (%)
2l 74| 596,700 | 2,000,700 | 2,070,900 | 2,176,200 | 1965600 | 1,860,300 | 1,614,600 | 1,474,200 | 13759200 | 62.5%
A7 | ATIIAA
40,000 | 170,000 | 45,000 50,000 - 100,000 | 20,000 - 425,000 1.9%
=Ll 2 AlMH|
gl A|ZHE
= = 200,000 | 1,000,000 | 400,000 | 300,000 100,000 | 600,000 | 200,000 | 100,000 | 2,900,000 13.2%
E=EE] X =]
o1 1 29835 | 120042 | 103545 | 108810 117,936 93,015 80,730 88,452 742,365 3.4%
RS e [ FEul o
_ 17,901 60,021 62,127 65,286 58,968 55,809 48,438 44,226 412,776 1.9%
gsu | 228
L]
%iiul 17,901 60,021 62,127 65,286 58,968 55,809 48,438 44,226 412,776 1.9%
ARG 59,670 | 200,070 | 207,090 | 217,620 196560 | 186,030 | 161,460 | 147,420 | 1,375,920 6.2%
27 962,007 | 3,610,854 | 2,950,789 | 2983202 | 2498032 | 2,950,963 | 2,173,666 | 1,898,524 | 20,028,037 | 90.9%
ZHxd 96,201 | 361,085 | 295079 | 298320 | 249803 | 295006 | 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 | 2,391,083 | 2,088,376
g 22,030,840 |  100.0%
L= | 14,305,372 pl=F e 7,725,468
[E 21] 37| &% ¥ =& S& 2 71 AF AFIHE|
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chel @ M)
T2 7= # Actity 1A = 2AHA = 3R = 4XHA = SAtA = 6AHA = TR = 8AtA = A
e dzus HE =24 70,200 140,400 - - - 140,400 - - 351,000
2&8Md =& 70,200 140,400 - - - 140,400 - - 351,000
Enroute Metering 7|= 7 70,200 210,600 351,000 351,000 280,800 - - - 1,263,600
Departure Scheduling 71= o+ 70,200 351,000 491,400 421,200 421,200 - - - 1,755,000
Surface Routing 7|& 1+ 70,200 140,400 140,400 140,400 140,400 - - - 631,800
AF AM2"H AF Tl HF 35,100 140,400 140,400 210,600 140,400 140,400 140,400 140,400 1,088,100
Human-Machine ¢1A 7|& A+ 35,100 280,800 351,000 351,000 280,800 280,800 280,800 280,800 2,141,100
A" Mo & 2YHEHE J[s AT 35,100 140,400 140,400 140,400 140,400 140,400 140,400 140,400 1,017,900
gsuwsae] AlSHolM Jl=s AF 35,100 140,400 140,400 140,400 140,400 140,400 140,400 70,200 947,700
Arrival Scheduling =& 2 A 7|=
ol 35,100 35,100 35,100 70,200 70,200 175,500 210,600 140,400 772,200
s Al2" xAHs Js AT - - - - - 421,200 421,200 421,200 1,263,600
ANEEIt 7l 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 | 2,035800 | 2,106,000 1,895,400 1,965,600 1,684,800 1,544,400 | 13,759,200
E 23] 21zdH] &=
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2 ATAL @ Fue 2E

(2Hel - ®9)
oAt R 8 H| 8 A
her Xz oEa| M ek Xtz g 10,000
EAzel 9 e 2=z EL o
- - N 24 na| 15,000
(Acrobat,Visio,VisualStudios)
el o] AlAH oA zke| 20,000
gtng|E MA 7o
gna|E MdA 2 7 50,000
£ (MATLAB)
X | —
2AtHA = B ] ST M 3 Al 170,000
o EZz|AHolME Ml 253} o2 Ajlas oz 50,000
DMAN Al 2&
ClE{H Ol A M (253} i} 50,000
NES =
DMAN AlH 2&
Ol O E{H| O] & Af b AAg 25,000
3xd & —- - 45,000
DMAN AlH 2&
DBMS 20,000
ool g Zt2|
} AEEX], 25ty 29 PC, DMAN Al 2&
PN TS 50,000 50,000
M = A AE L=
S5AtH = - - _ _
o=l ol A (0E s DMAN/AMAN & 8t
HZ2|AH oM Me| 2&s} AAE 2 50,000
B6AA = - 100,000
B B DMAN/AMAN & gt
elE{HolA My (2&3} ) 50,000
NESL=
TAH = L% Fd| ¢aeol= T Fd| Fazol=E 20,000 20,000
8AHA = - - - -
Al 425,000 425,000

[E 24] A7 AlM

X FH[H| &=
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o) AZE AL 45

(TH2] @ &)
o4 Xt AlztEY 2 H| = A
ST AH 23 AlAH
AlAd>D A 100,000
AA
1IXA = 200,000
AN 2 Sd30s DMAN &1z[& 7Hgr 2
_ 100,000
AlZ2olMd AlAH”H M Al
M 2 Sd3ws
DMAN &1z|& 7Her 2
AlZo|M AlAH Al 900,000
NS AT 1,000,000
Human-Machine Interface Situation Awareness 2!
. i} 100,000
M Advisory A
AlA" Mol 2 2UEE
AlAE Mo 2 Z2UEHE 100,000
AAH
At = 400,000
Human-Machine Interface Situation Awareness 2!
~ . _ 300,000
T3 Advisory $A|
. AlAE Mo 2 ZUEE
4AHA T a2y AlAE Mo 2 2UEHE 300,000 300,000
i o - AgEIL BAN £
S5AHAE | A" "HIF 7|8 A7 A o _ 100,000 100,000
Alg B2 +=d
AMAN A|AH ATz0l= T AMAN =i A& | 400,000
BAHA T 600,000
AMAN/DMANE| O| E{ o4 = AMAN/DMAN & &t 200,000
AlA" Mol 2 2UEE
B} AlAE Mo 2 Z2UEHE 100,000
7l =HE
TAHA &= 200,000
Human-Machine Interface Situation Awareness 2!
= . } 100,000
7l =Hz Advisory A|
ST Al2"E Al T Algdgot EXM 7 2
8XHA T o N 100,000 100,000
oA 229 Ale 521 ¢
SHA| 2,900,000 | 2,900,000

E 25] AEE MZHH]| &=
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(etel : Mg
o1 %} 2l 71s] o) 2 &
1AHE = 596,700 5.0% 29,835
2AHA = 2,000,700 6.0% 120,042
3RtA = 2,070,900 5.0% 103,545
ARHA = 2,176,200 5.0% 108,810
S5AHA = 1,965,600 6.0% 117,936
6AHA = 1,860,300 5.0% 93,015
7TAHA T 1,614,600 5.0% 80,730
8AtA = 1,474,200 6.0% 88,452

A 742,014
[E 26] o{H| A=
Ay el 8 SRR AE
(etel : Mg
o1 %} 2l 71s] ol 2 &
(RS 596,700 3.0% 17,901
2AHA = 2,000,700 3.0% 60,021
3AHA = 2,070,900 3.0% 62,127
ARPA 2,176,200 3.0% 65,286
S5AHA = 1,965,600 3.0% 58,968
6AtA = 1,860,300 3.0% 55,809
7TAHA = 1,614,600 3.0% 48,438
8AHA = 1,474,200 3.0% 44,226
A 412,776
[E 27] +8H ¥ $42 M5
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oh 7leBHEFH A=

(etel : Mg
o1 X} ol 218 H| 8 &
1AHE = 596,700 3.0% 17,901
2AHA = 2,000,700 3.0% 60,021
3AA = 2,070,900 3.0% 62,127
ARHA = 2,176,200 3.0% 65,286
SAtA = 1,965,600 3.0% 58,968
6AHA = 1,860,300 3.0% 55,809
7TAHA T 1,614,600 3.0% 48,438
8AtA = 1,474,200 3.0% 44,226

A 412,776
[£ 28] 7|eEH&ESH| &=
Ay ATEY BE
(etel : Mg
o1 %} 21218 o) 8 &t
IR 596,700 10.0% 59,670
2AHA = 2,000,700 10.0% 200,070
3RHA = 2,070,900 10.0% 207,090
ARPA = 2,176,200 10.0% 217,620
S5AHA = 1,965,600 10.0% 196,560
6AHA = 1,860,300 10.0% 186,030
7TAHA = 1,614,600 10.0% 161,460
8AtA = 1,474,200 10.0% 147,420
A 1,375,920
[E 20] HTPHE ME




) AR AbE
(bl : M2

o1 %} I e &
[RSg= = 962,007 10.0% 96,201
2AtA & 3,610,854 10.0% 361,085
3AHA = 2,950,789 10.0% 295,079
AXRHA T 2,983,202 10.0% 298,320
S5AHA = 2,498,032 10.0% 249,803
6AtE = 2,950,963 10.0% 295,096
TAFA = 2,173,666 10.0% 217,367
8AIA = 1,898,524 10.0% 189,852

A 2,002,804
[£ 30] zt¥H| &H=
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- Fast-Time Al=dI0l&d T2 ]
- Real-Time AIZ2dI0l& AlAE
O 2l E10AM

- AE 28 21 210A

- Fast-Time, Real-Time Aldl0l& J|Et, HS & 2Bk

O & HRI|2F 1 2014 - 2022 (84)
| : 2014 - 2019 (54)
| : 2019 - 2022 (34)

O & 4204 1 22,000 HEHA

- ol AK04 0 1,000 HEHA

Of

- goidE A2 2014 - 2015 (BLL=2FH 6HE)

7. JIE

O & MHe "NAMHA 20872 =
IHEAIE 22lXE, ol AR UAs "EHS.
XNZ MSINE"M OS

)
)
)
)
)
)
)
27)
)
)
)
)
)
)
)

DMAN : Departure Management(®£= Manager)
AMAN : Arrival Management(5%£ = Manager)
SMAN : Surface Management(<£= Manager)
FIR : Flight Information Region

4) 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

RNAV : Area Navigation

RNP : Required Navigation Performance
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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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