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2) The Aviation System Block Upgrades, The framework for global harmonization, ICAO (July. 2016
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On-time Departure Performance
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B!
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- (B2-ASEP) 7|4 7= 7] B1¥} FYstal F7H¥ 02 CPDLCY AREAldl=
SC-21400 4 73k WIAA] A EE HEEA FF3stodof 8t Aol = &37]
71%2] H71s}t 7159 YS AUsh] Y3 EJEF TR

A H3 I E(Optimum flight levels, OPEL)
o (ZH) ARG o] AAAL HolHz TAAY 5 fle A HdA vl

ZFAE FE7)el '§AE ADS-BE a7t 1tAS Rl Aste H| Y

I1E2 WA

- (B0-) ADS-BE ©| &3t ds % st Aag Tl HZ HPgisEE W7

B EES wolAY S GYIRE Akl Sl G717 HA wida=e|
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EEetEE A4
(6] %% =7 17| (Airborne collision avoidance systems, ACAS)

o (M) FFFEHLAX(ACAS)E ACASII(TCASY) version 7.1)Z 7f&Fale] &3
.]

O & [
7] T_"_Gc]' ?__;ﬂ}o‘g 5o}:}?b
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- (BO-ACAS =3£) &&7]od &dAg FFTELLEX(ACAS)S EZ Q3 HFH
A oA

- (B2-ACAS =3%) ADS-B7} A|dst= MAE AV ss 2+ 5554 1EA
(ACAS X) &=
o (872" B MR}
- (B0-ACAS) &3&7] ol ACASII(TCAS V7.1) T3, PANS-ATM %
PANS-OPSO Al g 2]E ACAS A=} o]d) HQ
- (B2-ACAS) 7H4¥E ACAS(ACAS X)°| a&7] ol 753 =L ACAS X&
sl a3 &9 HAXHPANS-OPS 2 PANS-ATM) H7 @

17)TCAS(Traffic alert and Collision Avoidance System): ACAS &l & 3stLEZ FAASOIAl ALESH=
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H] 3 A (Safety nets, SNET)
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- (BO-SNET &3%) &37]9 &3S 23k Ao A 9] da7] &3 ZUHTHY
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&4 S

- (BI-SNET &3) 37| AIHAEZEUHZAPM) 75 752 &3 &7 A

o (LFAxE B A

- (BO-SNET) &&7] Woll SSR Mode C/S Transponder == ADS-B OUTS} =]/l
STCA, APW, MSAW 7]&¢ = Z Q9

- (B1-SNET) A|/dell APM22)9] =, PANS-ATM Z=&9] 734 2 B dg
al. [PIA 4] ‘BEE&FQ F=2&Y’
A<473F 29 (Continuous descent operations, CDO)
o (7Nd) &&718 HEIHAZE S ol &st 7]E2 Al HIEa= i
- HA o AFRAEE AFToE AR, d&Hor AR st &3]
ARAZTIHE A 40%), F37] 2% 8 WE7FA(FIHE A 50%)E
Jr1d oz a4 g A 2AAH Bl @gy

$AL MAS BlocklF-El =
AL A Block2o A&
3 3.

- (BO-CDO 3%) Zstdxte] fFaAda &4 /1A

- (BI-CDO #3) VNAVE ©o| &3t Zetdxte] a4 2 a&4d /MA

18) Short-term conflict alert

19) Area Proximity Warning

20) Minimum Safe Altitude Warning
21) Aproach Path Monitor

22) Approach Path Monitor
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<H 2-2> NextGen Implementation Plan 2016 Z21H¥/ZEZZ|L

TE L&
AsSEUA-LS(ADS-B)
ClO|E| E4Al(Data Communications)
Z20 g2 XS5SHERAM)
(67h) E{O0|E X-SSHTAMR)

ZH 3 VOICE AlAE(NAS Voice System)
YRS M A (SwiM)
%

a

ox | Jjr | mA

2

A2 25 T4H(Improved Multiple Runway Operations)
|2Fetl (Performance Based Navigation(PBN))

2t2|(Time Based Flow Management(TBFM))

-S22|(Collaborative Air Traffic Management(CATM))

[(Separation Management)

NAS & H|S(On-demand NAS information)

8 O] X|= Z (Environment and Energy)
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2l OF™ 2| (System Safety Management)
NAS R&D (NAS Infrastructure)

AtZ : Nextgen Implementation Plan 2016, FAA (June, 2016)

Foundational Expanded
Infrastructure NextGen

* En Route Automation * Delivering NAS information
Modernization * NextGen Weather

* Terminal Automation * Equip 2020
Modernization & + Community engagement
Replacement * Accommodate unmanned

* Automation Dependent aircraft systems (UAS)
Surveillance-Broadcast « Accommodate commercial
(ADSB) Out infrastructure space operations

* SWIM

AtZ @ FAA: ASBU Implementation Status (August 2017)

[d3 2-3] Nextgen =H
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T

Ned a4s BAG 7 ARTALLE
37 F2old, 2= AZDA, 1= NEEA, e/l J8E7HE HIP
x 173 8E 7|FE, FAA: ASBU Implementation Status (August 2017)
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o ICAO ASBUY tiF-E9 EgoA wl= AHEZF AAE A v|=¢ ASBU
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e ATAE A6l U AE #F ks

o frgelAe @Y FHFY(The Single European Sky) 7% % IJFuF
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- 9235 Ve 2 o]d)S 2|3l European Commission, Eurocontrol, &3 4t
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<H 2-3> SESAR 29 714

SESAR 29 7li'd
DE MEEHES| SY% Trajectory U ATM HE 37
AIAE 9F0|E FEEE[(SWIM)
3 &2AL Z7: CDM(Collaborative Decision Making)

FECEE

S MEHZMo 3¢

-
39 =8

i

A
e

Landing Post
Descent  .d taxiin flight™,

Pl : Pre- Taxi-out and
ALl L departure take-off

Improved ANS operations productivity
Lean and efficient use of ANS infrastructure

Increased collaboration and operational predictability

Improved airport performance Improved airport performance
and access and access
Improved flight trajectories
Inclusion of all air vehicles into the airspace

Enhanced safety and security

[O13 2-4] SESAR &3 Z0FE 7 L&
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% Collaborative Actions for Renovation of Air Traffic Systems, CARATS
- B A dE FFAA*Y F8 Fopdl FFUESRA 7 F 3T
TuE
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Az dE ZTEWNSH =HO0|X|, Collaborative Actions for Renovation of Air Traffic Systems(CARATS)



4. Realizing Satellite-based "
Navigation for All Flight Phases .“] m

Aircraft can determine position \

and time accurately in all FIR b = .
of Japan by Satellite-based " == {
navigation ¢ ANGE )] @t e
: = ; / ST i.lEL
—-— . - ’ 3. Promoting Performance-based
é Realrrzmg Trgectory-based _j e a‘?% Operation (PBO)
peration (TBO) 6600 g 2™

- A
o e ﬂ“oﬂ\ » @ ‘5#:.- on the Ground and in the Air
ua\ec’ " ) ) Cooperation between
%ﬁé a\"‘a % L ot ground and air,
“\g(\ =5 Information sharing

Integrated ATC processing system

e

N

8. Realizing High-density Operation

in Congested Airports and Airspace

6 Making Maximum Use of

the Capability of Human

== =W 2. Improving Predictability “‘,E” Beings and Machines

o ' The calculation of air traffic 70 lete inf i
control capacity, . Lomp ete information-

Estimation of traffic flow, sharing and Collaborative
Improving of predictability of Decision-Making
meteorological phenomena

Az dE FEWESA FHO|X|, Collaborative Actions for Renovation of Air Traffic Systems(CARATS)
[13! 2-6] CARATSS| S U SAIAH A=
UE FEWFTAMinistry of Land, Inftastructure, Transport and Tourism,
MLIT)S F522 F3¢td dA7d i3S 3 Folm F99 43
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AFNE 3 AIdE ICAO +I/MEFHe] dA 2L NextGen SESAR
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% China’s Strategy for Modernizing Air Traffic Management, CAAMS
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A7ME=2
AZVEE2EGFH(CAAS)2  air traffic management (ATM) /NAS 9%
ATM Master Plan & ¢

O =] e AL
¥ ol 3YTE

B
Aviation Authority of Singapore, CAAS)S ATMZ/IA-& 93 ATM master
plan &8 %3] ASBU o]3jo] o2

- CAAS+= ATM R&D 5 & 539 A&H7Hs3 ATME 7 HZE W9

12

8 A% 59 7% 9 £24S AFHT ALEZ B ofe ofEA

a7 Ritets ATM /e HRE &1 A5

CENTRE OF EXCELLENCE FOR AIR TRAFFIC MANAGEMENT
A vibrant and self-sustaining eco-system of research centres, think-tanks,
industry players, academia, ATM entities and aviation stakeholders

The Centre of Excellence for ATM
will comprise four key pillars:

4+

I

: Bridging Skies issue 21, CASS
[O8 2-7] d7IZE9| advancing ATM ZA =
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o XH9&Eg & T4 L 183 APAC Seamless ATM A& L +H3I
ASBU t-%

- OFEfRAY AFFAo A= olef A Y FHAY S wto R 3 H|HE FHIIAL
ATFM ZY A=, A9z ATM A E, O}EHXI"—”! T g Fz Ad,

AMS/NAV/SUR A& 3233 APAC Seamless ATM AlES 9

= THe FA o|PAEH HIuAE AAAFst A
Algol 93t GANP © GASPol= ¥H4¥E 4 JAEE ICAO Regional
Al %

APAC
)| Seamless ATM §

Plan

e ANP

Planning
+

Implementation
+

Monitoring

ALE: ICAO Bangkok (2016), Seamless ATM plan and SWIM

[O1& 2-8] ICAO GANP/ASBU-APAC Seamless ATM plan ZF ZHA =

- APAC Seamless ATM Plana ©}el 2] & 3}l o] 8 715 3] 2| (APANPIRG) A A #| A
HAL D%( 13.06) 371 d 7NAHS Y22 A273 APANPIRGOIA A2 A174(°16.09)

ASBU F713}7] o} Zl@% LO %—% aste, F87] 2 e F, &9
FE&54E U, U+ s A 457 HAA7E A

b

A27x sl 7€ HAHAE 227004 26702 Ej*stH om,
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<H 2-6> APAC Seamless ATM Plan2| ASBU Z=ZI1tx|(A|2%2h

e &2 nE

SME=2 1 A BO-FRTO, BO-FICE, BO-DATM, BO-NOPS, B1-NOPS, BO-TBO, B1-TBO,
(E87H) BO-ASUR

M= 2 A BO-CDO, B1-CDO, B0O-CCO, BO-RSEQ, BO-APTA, BO-ACDM, B1-ACDM,
&E1170) BO-ASEP, BO-ACAS, BO-SNET, BO-AMET

Y BO-WAKE, B1-WAKE, BO-SURF, B1-SURF, BO-OPFL
(&57H)

5t AE 1| B1-APTA, B1-SNET, B1-FICE, B1-RPAS, B1-AMET, B1-DATM, B1-SWIM,
(&97H) B1-ASEP, B1-RATS

Atz : APAC Seamless ATM Plan, ICAO
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T BFS AAHL Y, 4 BEY oYL FIFuFrIe A HZAR
o ASBU o|dAgo] 8F3te 7|eEL A 7eFTEo2 74 7HeshH,
71N 7Hsdol o VIEES AFE A7 TR Jied 38
o wetA fEvgie & ygteA Bf F IRkt 1B ASBU old &
A7 A7lE AFNER AAE ook

o ASBU °|3) 7I&/hd< T8l ks 284S FHeto -y F=7t=A 9
ojm| x| ¢} o] GAEL] FAH AYPAZF TA Fo AANFHFAJ EaFHE d&
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[1 ASBU o3& §lslX= R&DE &7 d47l€ FEIL 718 T2 At
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- GANP/ASBU AtAI7} A &Fus A28 7S HH0=2 FHEIUT

ol 2 Al~EE 8T A
71& AGFEAIAE oEst HlEAS A HEA A 2FI(SBAS) S E
Z&317] Y8AE APV-19, CAT-19 A% F+°] 879
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A9 27 & Az" e dAS JleUAsgzE Fkor, s
AeE #AH 7)EME EXE CAT-1594 APV-IFLE 3FxAH3 Al =
A =29
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<H 7-4> ICAOQS| MH|A SE28 27 d&
MHIA S5 Hae TTA 224 AL 718k
N 1*10-4/h ~
En-Route(E 2) 3.7km(H) 5= 1*10-7/h /
1*10-8/h
. 1%10-4/h ~
En-Route Terminal 0.74km(H) 152 1*10-7/h
1*10-8/h
1*10-4/h ~
RNP 0.1 72m(H) 10%& 1*10-7/h
1*10-8/h
16m(H 1*10-7/h 1-8*10-6/h 0.99~0.9999
APV-1 m(H) 10% / /
20m(V) (H3) (15s O|L{}) 9
16m(H) 1~2*10-7/h 1-8*10-6/h
APV-1.5(LPV 6
(LPV) 20m(V) D) (15s O|LH)
16m(H 1~2*10-7/h 1-8*10-6/h
APV-2 m(H) 6% / /
8m(V) EHD) (15s O|LH)
16m(H) 1~2*10-7/h 1-8*10-6/h
CAT-1(LPV-200 6x
( ) 4m(V) EHD) (15s O|LH)
EX: SIEMXSAATAR014), "IN XY EHAAR(SBAS) 7= SEF,

A
Ee RZE oJE A FR/ESE EA4 24 T

] &3 &k 7esEH 7B 882 FoT tv e &
o 15 7]1& &Y (CNS/ATM)E°F Hir|e BRip=e nzog Sgyets
71E B WY 71E5E65%), 714268 By

- FLAECEE, T, 48, 99, 59, P, U@Ns) T Hee
139 tiH] C15d V1EsE 2 A A ASE dE A
53], T=9 Harlerfzd U rlesE @ 42 FALEEE

Faxye Az H2 Hod [
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= o= Uz o= 3 Y | ZZyA | GF
Jlaaz | 139 | 652 823 1000 | 688 88.7 87.7 88.2
(%) "5 | 650 820 | 1000 | 700 87.6 89.7 87.1
JlszK | 139 53 3.1 0.0 5.2 18 2.0 2.1
=) 154 6.8 3.9 0.0 5.9 2.8 2.4 2.9
EX: FEDNSIEI|=R=)/(2015), 2015 S EWNS RIDSEEAL Y I|ESFFXA}
ZIEHAH () 7IEE(%)

15.0 10.0 5.0 0.0 0.0 20.0 40.0 60.0 80.0 100.0
m2013 m2015 w2013 m2015
o fEluTte] 537148 Y 3 Fa= tiH] Hshe| sFolH, R AT

2
hass
alfe

e 37|18l AR YFS)
- 1sd Seuee] BHEEe A AR FEeIN, SHIYH S A9
FEE, AEE, ARY BE A Hoks) £F
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<E 7-7> f2[H A MA gdsnE 28 A At F0|

Ho

(2hel = A, A, ©, 2/ores)

T 2011 | 2012 | 2013 | 2014 | 2015 | 2016 (;?;Ii ) 6id dd (,fff:zs)
2% 4 | 432080 | 469335 | 500738 | 536586 | 570591 | 629,853 (dj%% 523,197 7.83%
At % 7 5 9 3 1 8 67 5.50 2.71%
AYX} 10 1 10 5 0 9 9 5.83 A2.09%
CREFARLS | 1620 | 1065 | 17.97 | 5.9 1.75 1270 | 1.68 10.81 A4T5%

Az S ENSE, S35H SsAIDHEH (A EY) MM 2EAM(HAEY) FILM AN (A EE), 2018
+XbE: IATA, IATA Safety Fact Sheet, 2018.

[] ASBU Eo]3 A $EUs dFus 4 7124 AY o3t 98, AR
ZleAzt A3t o

712 Q1 #- A ASBU o] tf-go] v A% 7IeAdx A8, &= A

5 T8 &4 T4

- v FFuFTAE F=F 7| EAZYNARAE)Y WEWH GANP ASBU ¥
APAC Seamless ATM Plan &4 ZA3} Block 0~1 & 357 & = 33719

o

_E__
EES oy Havl A= A

(@)
oN

et

st R&DANY 718 Al
o GANP ASBUx A& &7} o|Fojx&= AYo|B=E Qlzg}t 75, 39 o] &

NEME 5 FFAA AR FYAUo] LY

- G AT|EMNEAY YEo] wEl ASBU Block 1 WSS aiAs AlF
[e]

AL Grh AFE

- ASBU Block 1 ]S 913 R&D 3 Al A== L8442 B A W
AFFA = FH87] AL TR
- ASBU W33 #d3 52535 Ad A A



722. 7]

] 8] &R A4 BAZE(NTIS) 719E a8 53] $4- 3849 ARdA) A=

o NTIS “}Ath

=
=

1,807712] FHA(A )7 =

=B

A

‘0;‘:11-

3177
3 &

51

Ho

T 160
2 g
o =
Ead
ulo
oF I H
70 RO O
r ol s
! uo 50
[

s

g 23 719

o

7}

o
i

Z ASBU W-&7]

Mo
e

o A

i
1

il

A 9

n
? =
Z | B 0 "
7w el N g
~ N LY ~ il H ol
ok — = =n = 0
R - | H
= — 10 Bl -
R R S - S
KT R ) ° — <
H &0 %0 K o s
= & fol RU K =
o o =3 R
Gl o olo £ 3 Tl
~ LH [Eh! E! ~ T}
Ho H Ho Ho Ho o
30 L3 10 100 30 =
o i
+ ol E <] E
Bl < E} Tor ) < 3or
m | K N o = O =
Es ok < = Ho o &l Mo
n Mo 5 oy 70 5} 31 W0
10 Ho ol i =} Ho r
m 100 Jod KE 100 ol

- 133 —



7 B AQle) AnsiAlete] E4 s

A-FEY AEAAS

o
T

[] NTISIA A=

A

o RS FAEL ATY D thtlA o] Tl

= A

=
she] AP AARG AL

=
-

)
A

A ¢fskar

=
=

HAomH, 2719 A

F o &=

ApA =

[e)
T

@)

o Wesl FEste] 7 A

2y

o FAF

o 0oL ﬂ___ = o * s
G = n = |z U
20 "5 ~ ot M iy Xa R N o o
i | oy © Jlo < Ul = 8l KM _.r_ Ko = K
= e il _ - o oo T groMOoEo
[ i 0 N
Bl < X 7 <V oK olo N K Bl o = — KF © Ar
WX 5 < s gr "o <012 — %0
X — K oo mo0 <O = Ho El T — M °
o o = = = o or ., Jo [0 nH oju <] ol = o
=0 Mo_._._zomu“_luea____:e_%_/ ﬁ.:._._u_h = o P10 W= S 1o RO
= —— ol __ 5 = o o) i = %0 |1
Pl o~ =52 ~ mE g WR Ky wmHRL
K R e R U B R DR T DK %o O
oy RO ©LIH Ol F of o o =y mEN = 1 =2 U e
CTORNBRERT KR TR FomoSfEr B XU
Kdnomomodaad SFEm Kzgm 8= KEwn o=z
o S H T o T
N ar 9 ar 9 o
- == o « o ~ - N~
SR S < S = 2 5
K o . = O X ol
ﬂ m_.”_.E Kr @u _.__O |_ w H_ﬁH ._o_”_
) NS *_m_@ I+ g . K _.un__ < g =7
= o 100 = il =
wjr = % = of - Y Mo Wo B N W___w_ M_
&K 57ﬂo.mxm__ﬂ T HoFm =S
oo T ol B o K
= | iy ol ok ol o ETRREL
o fh o Hr - Kk LH Klo _._._._ nd 300
Kk ~ B o oo Tz w© K
m_.o _A|_| K- o A|_ & oY <
100 4 < ol T N1
=7 -
M o R Ko o
N 100 & ol od < o wr
B K- Ho = ol &
< o) ok wo D -
L, — <
ok T R — -
o & S % 3
- K X = b
.mﬂ Kiu %1 B __&_ B0 ™ _.._._M._ R =
= — o g 2T B
= @upﬂﬂ e T 25 RO Tl
0 H o o !

- 134 -



u 5] =) =
oF m i I+ K __uﬁ B & ol - =<
= 51 A i n & X
o & o ol 2 Bl = 4 Kl S _, oo
K " 1o Ko il uo ol a1 ) ok oK B3
& N &= o_m T K 20 = & ELETN o
o = N KM= N Evy
Won Bomr T w N KT ur B %
Jor KT o~ N5 o = 5 & Bl
L sazEa S EE
= - ae = = E=
mol Ty~ ﬂmﬁm FEg OO A 2oy
= R ol o of S T LN s 0T
= o B R NIl RO R R M of o
mEsT~Na U mEAaAR TEF 1= RO
WS m S w2
% d r2 3%
n o™ m: o © o
o T N T ¥ O
ol ofn T
._»_.._ . ____== ar o xw
= = Ml < Ho T =5 -
E= = X 1l _ N I
oo =T KO N < % oK |7r Mo = H_l
= ar . Bl gr o
gr & o _ i B = T
op Ro X} 31 o R o 52
Oy = _ of ®
fil— D K O (ARl
o S B 7F = o
> = X 5 Y o o oz
oroiN - [=[0] PR
=’ Ho g R o R R
R K 2 KIr 5 o B0 20 54
n o E oo G| < =
Kr o = I ar
~ od
H 1of Ho
F B T -
iy Ty R o 10
100 B S o od d 100
o= 2w R
fo! [§3 00 ™ ol
EL = o 7 T
o i ™ RUI ~ A
v —
MV W:_ Eo gr ﬂ_ o =
10 g o i S 2
=3 ok

135 —




714

=
=

a4 3}

[J ASBU o] t-g& 7|&/EzE gFEof 7|€dy A9t FL&EoF 7|&de]
- ICAOY] =AFEF9

723, 71&d B2 aT

Fa
)
=0
__OT
=

X

4

S

& 7

-

[}

I AA

FlM= &8 7}

R

71et B &

=
[}

A, "oy A 5 Al

2

1

1=
=

L/\]
& ok 71&)
IoT, &8, A&7

=

[¢)

H
P

=
=

Edo], =
o &= o

3L

Ris
[©)

(e

AT A

a

Jo
—

il

]

] o

2

i

A

Hdo =z

o wel =S o

[e13
=

a

F

P
(=]

7
(.

3

ol 714
A

7lE MEo wE 7It
o

o

i
Ol

71| X

0
o

L

ASBU O]

o
Q.

g% o]y
o T SANM FH &S7|2 SF A

o =L SSOA HH|

oir

ES
10

Jjo
olo
Joill

°©
g

ko

or

ofl

100

o ASBU CH2€

300

=

o
HA 24 74

i
o

249 7= N

|

o

gE7|S8E A
o JIE ¥ F AN FHETt H2 FEO| st Y= 20% O

<0
100

3

<0

HEh & =24 7|Ch
- 136 —

b

—

.
o

2g ¢

=13
=

L]

AF™
(=]

o

o =Q| 7|




oo

—_

Jo

SEUSO[EAL BE M HA WY K 7|E =9 7S48 AR MY HE SO O

(@)

= 10% 7Hd Zab 7|CH

b

k=
=)

HH g

Si
o

&7 Hl

mju

of
o
Ar
=1
._R =
=
ol N
il .
o g 0
- M n_.m.o
N <
-
_ X0
Moo X
= ol W_
<| o
7 [H 10
= Mo oH
_ W0 —
1] N
A1 0 Ho
1Ho 100
_|H_ =
{0
o Y1 o
100

it
s8) 2 =g
E

~

&r

=

o B ¥
ol

— 0 10

° H 0o

wo Jjo o

T

om <% o

A 4r A

T

R OET

FEETE

ol ! gt

KO Roff KO

M g0 M

O O O

OH

N
Mo
300

OH

300

o

S

22 2| Reliability

300

il

I
~

"o

IH

300

HEXb: 12 OJ%F

- 22|zl

2

L]

=
2

o
yY

Mol CHoi A=

LSy
FAH =

E
[

= oK

% O G

ol 30 0

0

oln
100
70
of
oK

a

0
oo
S+

il

- CDO(Continuous Descent Operations), TBO(Trajectory Based Operation) 52 A

o

=
=

e e

—_

~NO

ol
pal

o
300

o}

t

of &FstA wAIE et FSAHH0| o

12+

2

I

2HN ZRAtSl YRR et

b o|AFZEOl 7h

e
o
[

Y

ol et 2hMAR FE

=
o

237t o

A2t
ol 2™ U el ofOjx| A2

Xt
Al

Jjo

2l 7|&

FHof cHet dMA Ch

9ol
—

=
S

x|s
—

=0 A+

300

SEAF
[= =]

Sl S E0r0A =7t O[OX|

i
or
i
1o

njo

oH

<l

| 2ol Za0f et AfH|

X

-
57

100

— od
ol ©
<|
m (]
X a7
Ho 2r
300 =
5K 4
L N
Kr ot
od ®l
o K
== 100
. OH
v
5 N
=1 Ho
i 100
o

137 —



7.3. BAZA B34

73.1. H& F3

[J & AYS 5493t & 25094 s &8

<H 7-11> T A
AtH| F2(THY - 4 TRl
T+ &2 e N
A
2020 | 2021 2022 | 2023 | 2024
YN Z3uE
so AHE2 7|2 400 1,200 | 1,200 | 1,200 | 1,000 5,000
S| 4EE SN 22l A
O HY J|A 0= 7|2 190 800 400 1,000 300 2,690
HAAZE =8 AME A oF 7= 100 550 500 - 1,150
SSUEAAE HAHI 7= 110 550 700 740 900 3,000
GLS CAT-II, Il EM™E &
oHM M MM J|a 100 700 900 1,000 - 2,700
=9 =28 HA3 = - - 600 1,000 500 2,100
4D n¥Y 237
- 1,000 | 1,500 | 1,300 - 3,800
HE ox 7=
237 RHILRE| 7= - - - 860 600 1,460
CIESMA ZAIME 827|= 100 700 1,000 - - 1,800
25 0z 8 22 J|s - - 500 800 - 1,300
g A 1,000 | 5500 | 7,300 | 7,900 | 3,300 25,000
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732. U FA

7k WY B% A4

rfe

Agel 243 S04, 1CA0S AA4EIY L AR 52 BT,
Wo] g=eo) Aue 93 F1 WYE A4

[

o EZH ICAOS 11tf ;A AHAeFY T & AFolA Mdst= 7 #dd
B 59 o] (Benefits)e HQ 3A&F HAAES 97 Ha HAE &
- ICAO°I A= Doc. 9883.914 FPAI2=8] Eoko] 11t A4 Hsdd g A4
AeAZE FYstar o, GANP oA As7Idt H3 A4 A &8
<HE 7-12> ICAO ATM 11CH A5 A (KAPs)
KPA 01 Access and equity (A28 % dHAY)
KPA 02 Capacity (+=8%)
KPA 03 Cost effectiveness (H|-€ &1}
KPA 04 Efficiency (B2
KPA 05 Environment (2t4)
KPA 06 Flexibility (£ 14)
KPA 07 Global interoperability (2% A4S 284)
KPA 08 Participation by the ATM community (ATM &S&| % 09)
KPA 09 Predictability (0% 7tsd)
KPA 10 Safety (2H8d)
KPA 11 Security (22Hd)

ZX: ICAO(2009), "Manual on Global Performance of the Air Navigation System”

- ASBUYNA = 99 HAedds Fasty, REHER o|d] A AdA HeE oY

[
(Benefits)& 72 3 AolstiL U=

30) ICAO(2016), "2016.2030 Global Air Navigation Plan”
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Optimized airport accessibility

To progress further with the universal implementation of performance-based navigation (PBN) and ground-based
augmentation system (GBAS) landing system (GLS) approaches. PBN and GLS (CAT IVII1) procedures to enhance the
reliability and prediciabilify of approaches to runways increasing safetly, accessibility and efficiency.

Applicability

This Moduie is applicable to all runway ends
Benefits

Cest savings related fo the benefits of lower approach minima: fewer diversions, overflights,
Efficiency cancellations and delays. Cost savings related to higher airport capacity by taking advantage
of the flexibility to offset approaches and define displaced threshelds.

m Environmental benefits through reduced fuel bum.

Stabilized approach paths.

Aircraft operators and ANSPs can quantify the benefits of lower minima by modelling airpert accessibility with existing
and new minima. Operators can then assess benefits against avionics and other costs. The GLS CAT II/IIl business
case needs to consider the cost of retaining ILS or MLS to allow continued operations during an interference event. The
potential for increased runway capacity benefits with GLS is complicated at airporis where a significant proportion of
aircraft are not equipped with GLS avionies.

[A& 7-2] ASBU ZEY 0|2 (Benefits) T+& (B1-APTA Of|A|)

AR EAAAE 10t FHA ] sEsts EEE o] 9 (Benefits)=
17 s, 11t NI RFE 2T

O THAPHE S8 IS T

3 SIS SR 2R M T PH IS 7 E
44D DHB ST | HHASTIE
SERHsEERE

AT ERE TS

BT AEAN SN EITE

LTI A7ER 7l

O.GISCATIA 2R S R EUHE B I|1E
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T= 72|1E A
2| 7|zt 5 KISTEP O|E} X|&Q| 7|X=THA Q| HTIHLAIY 2| 7|7t
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2016 | 1173185 | 57,635.5 7,476.1 7,196.7 4,429.9 3,797.1 3,8275 | 201,681.3

2017 | 120,922.1 | 65,9414 9,963.0 8,883.8 5,616.5 4,927.5 5840.3 | 222,094.6

2018 | 130,202.7 | 71,833.8 | 12,5664 | 10,106.7 6,535.6 5,663.8 7,319.1 244,228.1

A= AH=H S ST SRS SA
2016 22,4134 8,302.9
2017 24,991.0 8,831.9
2018 27,2688 9,095.5

- 5384 N BE 5%
ASBU Ex g4 & a84d /A A= gk 71 A5 9 EX
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A | BN E BguE sgg Ay | O EEECHS
2016 201,681.3 30,7163

2017 222,094.6 33,822.9

2018 244,228 1 36,3643

2019 222,668.0 33,6345

2020 229,663.6 34,607.2

2021 232,186.6 34,868.7

2022 228,172.7 34,370.1 AL 7|zt
2023 230,007.6 34,6153

2024 230,122.3 34,618.1

2025 229,434.2 34,5345

2026 229,854.7 34,5893

5%

2027 229,803.7 34,580.6 3|7zt
2028 229,697.5 34,568.1

2029 229,785.3 34,579.4

2030 229,762.2 34,576.0 13,216.9
2031 229,748.4 34,5745 13,216.1
2032 229,765.3 34,576.6 13,217.1
2033 229,758.6 34,575.7 13,216.7
2034 229,757.4 34,5756 13,216.7
2035 229,760.4 34,576.0 13,216.8
2036 229,758.8 34,575.8 13,2167
2037 229,758.9 34,575.8 13,2167
Al 5,027,470.2 757,075.3 - 105,733.7
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2016
2017
2018
2019
2020
2021
2022 AL 7|2
2023
2024
2025
2026

35.4% 33.3% 35.76% 16.4%

2027 3|7 7t
2028
2029
2030 13,216.9 91.04
2031 13,216.1 91.04
2032 13,2171 91.04
2033 13,216.7 91.04
2034 13,216.7 91.04
2035 13,216.8 91.04
2036 13,216.7 91.04
2037 13,216.7 91.04
A 105,733.7 728.32
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FuEATde] WEATEE 2P BIA F FFADE G 7
FH 3dzre =4 24345 8§
<H 7-20> XZ 347 SIAIDHIE FHZD}
(SHR: A9
% S-S ADH|E
2014 151.4
2015 4233
2016 531.5
- FFAA HAE AT 53X 30%
‘A2zt FA7] FEFARFTEAE Y] 58 FFVIAL TAYE 30% TF
- A FAHEFA T 39T ol FHAH)
<H 7-21> Oj2f FSAtIHE HAH F=H
(CHR1: 28l
e 2ZALD H|E SSAtD WME XMZ | 02 FSAIDHE Mz
2014 151.4
2015 4233
2016 531.5
2017 368.7
2018 4412
2019 4471
2020 419.0
2021 4358
2022 4340 At 7|2t
2023 4296
2024 4331
2025 432.2 .
2026 4316 30%
2027 4323 s1el7| 72t
2028 4321
2029 4320
2030 4321 129.6
2031 4321 129.6
2032 4321 129.6
2033 4321 129.6
2034 432.1 129.6
2035 4321 129.6
2036 4321 129.6
2037 4321 129.6
e 10,131.7 - 777.6
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2016
2017
2018
2019
2020
2021
2022 At 712t
2023
2024
2025
2026
354% 33.3% 35.76% 16.4%
2027 g 7)1zt
2028
2029
2030 129.6 0.89
2031 129.6 0.89
2032 129.6 0.89
2033 129.6 0.89
2034 129.6 0.89
2035 129.6 0.89
2036 129.6 0.89
2037 129.6 0.89
24 1,036.8 7.12
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o & A AAAR B4 AL 20199°0F ‘oep FEAZ ARz whet
AdEEed 2018’ = &4 V& AR AA
<H 7-23> A 7HK|=t
(B9 949)
o H| & mol
EH7HX] XY 7LX] =H7Hx] SR 7LK|
2020 10 9.2
2021 55 482
2022 73 61.2 A7 2t
2023 79 63.4
2024 33 253
2025
2026
2027 olY7|zk 54
2028
2029
2030 91.93 54.2
2031 91.93 51.9
2032 91.93 496
2033 91.93 475
2034 91.93 455
2035 91.93 435
2036 91.93 416
2037 91.93 398
A 250 207.3 735.44 373.6
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[ & AdS ZAAH edAdes gu

o d&to

kol 45% Z & Al B/C Ratio 1.80, NPV 1663219102 A2 gl3dA SR

<H 7-24> N8 24 21t 29 (L& 45%)

HoS 7HA |) H| 89 7HH ) B/C Ratio NPV( &)
373.6 207.3 1.80 166.3

<H 7-25> QAT EM ZAnt
B/C Ratio
SolE 35% AE 45% IE 5.5%
2.00 1.80 1.62
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