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i MODES OF OPERATION

Runway centre line spacinc

ATS surveillance system criteria

Less than 1 310 m (4 300 ft)
but not less than
1 035 m (3 400 ft)

Less than 1 525 m (5 000 ft)
but not less than
1310 m (4 300 ft)

1 525 m (5 000 ft) or more

a minimum accuracy for an ATS surveillance system as follows:
— for secondary surveillance radar (SSR), an azimuth accuracy of 0.06degrees (one sigma); or

— for multilateration system (MLAT) or automatic dependent surveillance - broadcast (ADS-B), an accuracy of
30 m (100 ft;

e an update period of 2.5 seconds or less; and

« a high-resolution display providing position prediction and deviation alert isavailable.

an ATS surveillance system with performance specifications other thanthose above, but equal to or better than:
— for SSR, a minimum azimuth accuracy of 0.3 degrees (one sigma); or

— for MLAT or ADS-B, a performance capability equivalent to, or betterthan, the SSR requirement can be
demonstrated;

an update period of 5 seconds or less; ande

when it is determined that the safety of aircraft operations would not beadversely affected.
a minimum SSR azimuth accuracy of 0.3 degrees (one sigma) or, for MLAT or ADS-B, a performance capability

equivalent to, or better than, the
SSR requirement can be demonstrated, and

e an update period of 5 seconds or less.
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ZPPP TCAS WARNING ISSUE %

L
*

Figure E-1. Example of Simultaneous Independent Dual Approaches
> TCAS WARNING AREA
Slightly after point S, the loss of
the A minimum of 300 m (1 000
ft) vertical separation

Runway
<-Spacing ,

Left
runway

Right
runway

> WARNING REASON

standard vertical
separation)

HIGH EVEL (2100m+)
HIGH Ground Speed (+30kt)
LONG final (23nm/50km)

> Pre-Solution

Reset the TCAS THR after the
intersection of final

Rada,

> RNP AR Solution

short final, minima the pair
approach duration



ZPPP TCAS WARNING ISSUE

>

Independented RNP AR operation:

APCH: RNP<=0.25NM

RNP AR OPS BENIFIT:

® Compliance with RNAV

Short final, CDO, less fuel
Less pair APCH duration, TCAS issus

improved

> Conventional&RNAYV FP

HIGH SIDE: 3300m  10826.64ft
LOW SIDE: 3000m  9842.4ft

> RNP AR FP

® |OWEST: 8800ft

Point S
(End of Standard
1000 feet Vertical
Separation)

\ Point S

(End of Standard
3NM Radar
Separation)
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ICAO Doc

ICAO 4444 - Air Traffic Management Sixteenth Edition, 2016
ICAO 8168 — Aircraft Operations Volume Il Seventh Edition, 2020
ICAO 9643 - SOIR Second Edition, 2020

Doc 8168 Doc 9643 Doc 4444

PROCEDURES FOR AIR NAVIGATION SERVICES PROCEDURES FOR AIR NAVIGATION SERVICES

Aircraft Operations

Volume Il — Construction of Visual and Instrument Flight Procedures
Seventh Edition, 2020

Manual on Simultaneous Operations on Parallel

or Near-Parallel Instrument Runways (SOIR) Air Traffic Mana g ement

Second Edition, 2020 Sixteenth Edition, 2016

This edition incorporates all amendments approved by the Council prior to 19 May 2020
and supersedes on 5 November 2020, all previous editions of Doc 8168, Volume |1

INTERNATIONAL CIVIL AVIATION ORGANIZATION

INTERNATIONAL CIVIL AVIATION ORGANIZATION INTERNATIONAL CIVIL AVIATION ORGANIZATION




What is PBN? %

¥

X is stand for the navigation perforance in the RNAV(X) and RNP(X)

eg,RNP1 means the aircraft would within 1Tnm laterical seperation tolerance.
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PANS-ATM defination %

location logic is the very differance between PBN and conventional navigation,

PBN measure through the error with the Nominal track.
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RNP AR APCH

» RNP AR APCH
® Curve approach in final phase
® Final RNP, Std 0.3, Min 0.1
® MA RNP Std1.0, Min Final RNP
® RF allowed in MA
» RNP APCH
® Straight APCH only
® Final RNP 0.3
® MA RNP Std1.0




PANS-ATM defination

2.2.1.4 To conduct independent
parallel approaches, the instrument
approach procedures that align the
aircraft with the extended runway
centre lines need to be designed to
support the operation.

a) The procedures are identified
for simultaneous use in Table 2-2;

b) the tracks of adjacent missed
approach procedures diverge by at
least 30 degrees; and

c) an obstacle survey and

evaluation is completed

Instrument Approach

Can this approach type be used for
Simultaneous Approaches?

ILS Yes
GLS Yes
MLS Yes
SBAS CAT | Applicable in
: Yes
Final Approach Segment
RNP AR APCH Yes
RNP AR APCH Provided an approach and mitigation-

(non-conforming to 2.2.1.5)

RNP APCH
(LNAV/VNAV)(LPV)

RNP APCH (LNAV)

LOC

NDB

VOR

specific, documented safety assessment
has shown that an acceptable level of
safety can be met, and operations are
approved by the appropriate ATS authority.




PANS-ATM defination

Independent parallel
approaches.
Simultaneous approaches | * PBN approach o 4 T PBNappror PN approach .~
to parallel or near-parallel Y
Highside | Ic' Low side Highside | "C’ me | Lowside

iInstrument runways where A . F""@
ATS surveillance system g — N Ay n o

| R ot | (8 : F
separation minima i | 5 E '
between aircraft on :H: 2! e E

adjacent extended runway
centre lines are not

prescribed.

defined for alc to remain witha NOZ, |

L. —l L.
E{ Runway spacing
A
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RNP (EoR) Established On RNP

Established on an RNP AR meas stablized on the final approach course or track
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Doc
ICAO 9643 SOIR — 2020
DOT FAA Introduction to TCAS Il Version 7.1 — 2011
ACAS Guide/Airborne Collision Advoidance System - Euro Control — 2017
o e A

Ousursrfyl  Federal Aviation
s Administration

Doc 9643
T TR (T SOR 1 ACAS Guide
Airborne Collision Avoidance

TR, 2020 £

December 2017

EfRRAMz=HA
Feb 28, 2011




SOIR Requirement %
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4. APPROACH DESIGN CONSIDERATION SPECIFIC TO SOIR

4.1 RNP AR APCH approaches need to be designed in accordance with ICAO
Required Navigation Performance Authorization Required (RNP AR) Procedure
Design Manual (Doc 9905) or other procedure design criteria approved by the
appropriate State authority.

4.2 Approach design should ensure nuisance TCAS alerts are not generated.
TCAS modelling may be used as part of the design process, and approach tracks
altered accordingly.

4.3 An important safety requirement is to mitigate incorrect runway selection.

One way of mitigating the hazard of incorrect runway selection is by design.



TCAS %

> TA(Traffic Advisories)3SIBZRLE
> RA(Resolution Advisories)RIEESEER:

Own aircraft RA TA Threat .
ﬁ . e ;.;,.f_.::
Active surveillance Passive surveillance Passive surveillance
Intruder is a near threat in both Intruder is a near threat in Intruder is not a near threat.
altitude and range. TCAS active altitude or range. Intruder Intruder validated with TCAS
interrogation every second. validated with TCAS active active interrogation once per

interrogation once every 10 sec. minute.



TCAS

*
Surveillance
Collisio
’ = m’i Own aircraft Tracking Target
Caution area Warning area ;
TA 20-48 sec. RA 15-35 sec. Traffic
advisory
Range test I Altitude test
Not to scale Threat
Horizontal detection
filtering
Sense Resolution Strength
selection advisory selection
Collision area
Warning area j Ground Comms & Other
ME. RA 15-35 sec. ‘iJ station coordination aircraft
Caution area
TA 20-48 sec. i
Advisory

annunciation




TCAS

Own Altitude

tau values
(sec)

| TA | RA

TVTHR | DMOD values

ZTHR (feet)

Alt. Threshold

ENEN

0 - 1000 ft AGL 2 20 | noRA | noRA | 030 | noRA | 850 | noRA | noRA
1000 - 2350 ft AGL 3 25 15 15 (033 0.20 850 600 300
2350 ft AGL - FL50 4 30 20 18 048 035 850 600 300
FL50 - FL100 5 40 25 20 0.75 0.55 850 600 350
FL200 - FL420 7 48 35 25 130 110 850 700 600
Above FL420 7 48 35 25 130 110 | 1200 | 800 700
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TCAS

RWYO03 ILS and RWY04 RNP AR APCH
> OPS DIR: North and South

» Track devation: moninal and 0.2nm

boundary track

» GS: ground speed, 190kt to 300kt, interval

10kt

» TAU: RF alt 9800" to 8800" , SL5, RATAU

25s, TA TAU 40s
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> 2018
CYYC,CANADA

2019
ZGSZ,CHINA
RNP AR+ILS vs

RNAV+ILS
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ZPPP,CHINA
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il Denver International AirportEER{HEF1%
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DENVER, COLORADO AL-9077 (FAA) 18032 DENVER, COLORADO AL-9077 (FAA] 18032
AP CRS | Rwy ldg 155"&9 RNAV (RNP) Z RWY 16R RNAV (RN P) Z RWY 17R
173% | Aptelev 5434 DENVER INTL (DEN) DENVER INTL (DEN)
V' || GPS required. Simultaneous approach authorizad. MALSR MISSED APPROACH: Climb to 5900 uired. For inoperative MALSR, increase RNP 0.10 all Cals visibili i
For uncompensated Boro-VNAY systems, procedure NA below s then climbing right tum to 10000 to RVR 3000 and RNP 0.30 cll Cats visibility fo 1% mile. Simultoneous MALSR ﬁ“og%%" ”"T?‘:‘%'.’ 3‘;",&,",1
25°C {-13°F) or abave 46°C {116°F). Use of FD or AP providing @T direct BINBE and hold, continue approach authorized. Use of FD or AP providing RNAY track guidance £ nd :r;d ;OU“ to HOHUM
RNAV frack guidance required during simultaneous operafions. - climb-in-hold to 10000. required during simultanecus operations. For uncompensated Baro-YNAY @ I :nd ml d
ity DENVER APP CON DENVER TOWER GNDCON | CINCDEL e —————— e —
ARR 125.6 370.9(119.3 307.3 120.35 379.3 CPDLC D-ATIS DENVER APP CON
gt B e e 135.3 351.95 | 127.5 879.175 | 118.75 ARR 125.6 379.9|119.3 307.3 120.35 376.3 1"‘;;'_"35"3% ; 2:5';: Cg;‘_’ . ‘;":'8‘:._"3;" CPDLC
= DEP 184.025 [NORTH) {SOUTH) : .
RADAR REQUIRED - R
sAKC RADAR REQUIRED -1 Rz,
& A
AsZad BRs A6260 RRs @
8800
263° (0.9}
CEPEE
-
5N
353° (3.6} 2 .
MISSED APCHFIX
IF H
C{FIEF_ RW16R JAKUR
i (1 Rc;o:Eé;?K 11000 270K
_ {RF REQD) 3
MISSED APCH FIX : | I s ,é;}‘
RWI §%
7 NM ? EIEV 5434 | | DZE 5326 _ﬁ l Ak '.". |
5..-377"“-_:: “‘-‘.' &31661: El.EV 5434 |m| TDZE 5392 5 5: ‘é) -=
/257 R Y
BINBE i 3, A Horum
A-' E j ey




lll Denver International AirportsEER {5
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(CREDE.CREDE3] 16035 ST-9077 (FAA)
CREDE THREE ARRIVAL (RNAV) Arrival Route

DENVER INTL (DEN)
DENVER, COLORADO

NOTE: RADAR required.
RNAV 1.
NOTE: DME/DME/IRU or GPS required.
NOTE: Turbojet aircraft only.
NOTE: Expect runway assignment on initial contact
with Denver TRACON.
NOTE: Corresponding RNAY STAR is TELLR. Expect
TELLR when Denver is landing north.
NOTE: Descend via mach number until fransition o 280K.
Maintain 280K unfil slowed by STAR or assigned by ATC.

DENVER APP CON *
120.35 379.3 A
ATIS ARR o™
125.6 379.9 a
HIMAY
ARRIVAL ROUTE DESCRIPTION
From CREDE on track 053° fo cross POWDR at/above 17000 |
at/below FL220 and at 250K, then as depicted to HIMAY, g8aw
then on track 352°, Expect RADAR vectors to final approach SRo=
course.
LOST COMMUNICATIONS GREYS
In the event of lost communications prior fo runway assignment,
execute the ILS RWY 16R.
gg
3ukE
R®

%‘ 1
it 5 :
§82

e
% N 13000
o5 MOGLS
oY % 13000 250K
W
o A,
o 17000
\1?;9 W' 15000
A LBASN
&
CREDE b 1@ POWDR
7000 VoSS, 220 250K
—_— \\0\ 17000
F
o

?_'
g

353 i
12
O

1000
7800

NOTE: Chart not fo scale.

DENVER, COLORADO AL-9077 (FAA) 18032
APP CRS | Rwy ldg 1900055” RNAV (RNP) Z RWY 16R
173° | AotElev 5434 DENVER INTL (DEN)
V' GPS required. Simultaneous approach authorizad. MALSR MISSED APPROACH: Climb 1o 5900
For uncompensated Baro-VNAY systems, procedure NA below = then climbing right tum to 10000
-25°C {-13°F) or abova 46°C [116°F). Use of FD or AP providing @T dlirect BINBE and hold, continue
RNAY track guidance required during simullaneous operations. ! climb-in-hold 1o 10000.
D-ATIS DENVER APP CON
DENVER TOWER GND CON CLNC DEL
D6 1a4.go5 0| 119:3 3073 12038 9793|1353 351.95 | 127.5 370,175 | 11875 | TOC
RADAR REQUIRED - RS
SAKIC
&
A6260 é?l?g
CEPEE
=™
o N
35336 2
(IF)
. T
11000 210K
{RF REQID)
MISSED APCH FIX H | I
7NM FIEV 5434 |3 | TDZE 5326
a"w’k"a -.-‘: 173°%0
% £ - RW16R




i Denver International AirportsE

Airlines Savings:

9 minutes
800Ibs fuel
Per Flight

= F3

3|f5tiz

10 NM

Curved Path
RNP Approach to 34R

16 NM

ILS’s Burn Fuel

RNP vs ILS

10 NM

Curved Path
RNP Approach to 35R

16 NM

ILS’s Add Time

All Airlines
Participating

SWA, UAL, FFT, AAL
DAL, ASA, ACA, JBU
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lll Denver International AirportEERAEFRNIS

T . B Federal Aviati
Airline RNP-AR Benefits (D), Mt i

* Fuel

* 100Ibs less compared to Visuals

* 800Ibs less compared to simultaneous ILS’s 201 6
« Time

* 2 mins less compared to Visuals
* 9 mins less compared to simultaneous ILS’s

» Flight Time Predictability: The flight's mileage/time airborne
is not affected when operations change from VMC to IMC
because the same flight path is flown.

« Safety (Airline)
» Pilot workload reduction
* Increased pilot situational awareness.
« Stabilized instrument approaches vs visual approaches.




Denver International AirportEEFHEERR1%

KDEN Monthly RNP-AR Usage
2500 A
219373
2000 7941.2549
1500
946
1000 g
651291
500 gogosl I I I With CRDA
—| 3828
275--]. | B B e
’ With 7-4-4c3 Wi With 5-9-10
0O
(an] o s =t =t =t = =t (Fg] (Na] (W] D Ly (Vo] (Se] (N=] o w o o
oM A o ol SR el B R s S sl S s B o B gl e ep
L= [&] 22 o — [=Ts] + (] = oy [ an B (] Bl | —; =t ao k51 (=]
g a @ &8 32 &8 6 8 2 &F 2 F 8 8 &2 £ 8 3 & 4

«Designed and implemented PBN based “United estimates uninterrupted idle descent from
arrivals and departures to (SIDS/STARS) cruise to final approach will result in savings of 200-

, = 600/b (90-360 kgs)of fuel per flight, depending on
«improve efficiency and reduce delays the size of the aircraft.” — DIA press release

ereduce fuel burn, noise, emissions

] Southwest : "RNP approaches can reduce flying
°|mp|emented Estab“Shed on RNP AR (EOR AR) byup to 20 nm durl'ng an Ihstrument
Independent to Widely Spaced Runways approach ....save ...more than 90 gallons (270 kgs) of
fuel per flight on instrument approaches.” — SWA
«FAA Handbook 7110.65 W

press release
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i Calgary International Airport JIEX-F/RINE

T T T T T T T T T T T T T T T T T T T T Tt T T T T T T T g T T T TITITTTTT113
- 1402 114 40D b —

— | < i ] —

* See DEPARTURE PROCEDUHE Page ELEY

L NOTE: Saa Taxi Chart for inforn|1ation on Hot Spols
B NOTE: See TAXI CHART and PARKING AREAS CHART

B for taxiway data and notes.
: CST I
HOLD
- 51082 1 @2 4
B De~icing
B Faeility
B ELEV Jo. @i

= N5107.36
W114 00.80

i\
Lu 6200 x 150268 :

_é . ELEV\ Do not confuse this =
| A% 0 B| 85 Boeunanzs
AoV =

- [ 11T
ﬂ . A\t when approaching
N vith\® LIRS ; a
i D (| [NoRe S from "YYC
s e “cusTons B l -,. v VORDME -
L Multilateraticn: Acft transponders I"._ '_-Efr Y. "';- N \ CAUTION -
must be kept on at all times when & BL [pw WV . Possible jet blast -
MEaneeUvring on runways, taxiways z SO "' up to 500' AGL. |

and all aprons.

LR 111

ELEV

3542
11402 11401 11400 =
CL L bbb




i Calgary International Airport JIEX-F/RINE

5|57

CALGARY INTL, AB

RNAV (RNP) Y RWY 35R SI0721N 1140043 VAR 15°E CYYC
ME-TBZ AR TO5 W) 1530 [TWR=THAm 57 E oD TZI3 (W)
126.52 236.6 125.35 (E) 213.3| o

2

paasasal SIUBU Iy WAWNYD AVN £ L0Z @ Bed] [BoneUlay 1D UBIDBLED JO 80IN0g

EFF 17 AUG {

APCH MIN ALT :
GAFE ALT 100 NM iRy i ik 1&1%0
’ 345° 5200
] 5A P
] s p OMREK 2
£ ﬁ
. m"“@ 3 &
' 7 S/ b
—| Simultaneous epproach Airdrie /
Zuth with RWY 7
-1 Strathmore
] {D. J. Murray)
i Hi
— Tegd 1 ds SELEV 335
] 49.42 -
i w Cheadle
o'
1 © & Chestermare
- NAPNI (Kirldoy Field)
. oo 5
d=
1% ; & o
n ‘&“%‘@ E oWirrters Alre Park MSh
MISSED APPROACH IKNUV
Climbto 4100 hdg 345°. FAWP
Then climbing RIGHT turn 1o 1
7000 direct to OMAEK. |
L]
FW35R o 300
ELEV 3606 ~
TDZE 3577 e | - |
29——————»
CATEGORY A | E | & | ]
RNP 0.10 3859 89) 1 RVR 50
RNP 0.30 4010 440) 1RVR 0
AUTHORIZATION
REQUIRED
{min.-24° G}
{max. 50° G}
RNAV (RNP) Y RWY 35R CYYc

CALGARY INTL, AB

RNAV (RNP) Y RWY 35L S10721N 140040 VAR 157 CYYC
AS—12822  |ARR-123.05 (W) 159 (F) [TWR 1184 (W) 1187 (5] [GND —TZ19 (W)
126.52 236.6 12535 (E) 275.8
APCH MIN ALT ®F
SAFE ALT 100 NM DA H
13,800 R e i Lol 12675
5L 2
> 3 A
i = REXUB _— § s
%‘@ \ i 2
\ i
Simultareous approach \ o e
auth with RWY 35R \ Airdrie
N\
N
N

o

panBsal SIUBU |1y YAYNYD AvN LL0Z @ 81Rq [B0INBLOISY (1A LEIDBUES 10 30IM0S

EFF 17 AUG 1

3 g
— Springbank
N Chestemmere
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-TACOMA INTL prarr[22.29 RNAV (RNP) M Rwy 16R -TACOMA INTL s oec 14 [22-28) RNAV (RNP) M Rwy 34L
D-ATIS SEATTLE Approach (R) SEATT| Ground D-ATIS SEATTLE Approach (R) SEATT! Ground
Rwys 16R/34L an G6LI34R, 16C/34C Rwys 16R/34L Rurye TOL/34R, 16C/34C
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AUTHORIZATION REQUIRED. 2. GPS ired. 3. USE OF THIS PROCEDURE REQUIRES SPECIFI 1. AUT TION REQUIRED. 2. GPS required. 3. USE OF THlS PROCEDURE REQUIRES SPEClFIC
AUTHORIZATION BY. Fﬁ& FLIGHT STANDARDS. 4. For uncompensated ncarouvmv‘il{:mﬁ p(r:ocetc:!ure not AUTHOREEA TION BESAL LI STANRMUNIS e asommans bt Bince-S A Spatan. Priaadern ool
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Jll Seattle-Tacoma International Airport EETIEEIETR SE RIS

First Experiences & Expectations s e
« Stable Approaches S

Fewer Track Miles

Idle descents

Aircraft are higher longer

Lower Fuel Burn

Less Emissions

Noise moved over less people

Highlights Design Detalls and “gotcha

“What we are doing in Seattle can serve as a template for
advancing the FAA’s NextGen air traffic control and airspace

modernization plan”
— Bill Ayer, CEO Alaska (retired)

Progress and plans

« Seattle "“Greener Skies" - Dependent spacing — April 2015 ,
waiver for $NP AR and ILS use based on Boeing safety and operational
assessmen

« Transition to GLS final is projected to begin in 2018

~ 1/3 of approach fuel saved

"'I'Jiﬂﬁwlmﬂmmﬂﬁm|1,n; o '.

— v
Greener \, =
Skies B




SHENZHEN/BAOAN International Airport ;&YIIEoRiZiTEEE %

» A/ E &
{\ \# \ﬁ‘_ — TWR("'F) 130. 35(118 05)
X'%:Tl_l__ VAR2° W [AO#E 3.7//2|TWR(#E) 118.45(130. 35)||_S/DME 7 RWY33

RWY 33 - Published RNAY to ILS Final 295 RIS w3 |14 100" 086°
boe B AR AIAS380KM/h (12 .0 GLN]
B 1 45 B ki T H KIAS340km/h
RWY 34 - Proposed RNP AR to ILS Final W o T ,-----;.. CH. 57X

RWY 34 - Proposed RNP AR APCH R278° Gl 3¢

*61

APPO1 120.35(127.95)
APPO2 124.25(126.0)

APP03 123.85(126.0) DME IAF
RWY34 THR 5.6km TOWERS 78.2m, +150m MOC, |4k04 124, 75(127.95) Fno 7) m_l 570511
: ' CH_44X 1500,/4900"

444

MIN waypoint altitude 223.2m733ft, roll up to
117.7 NLG
800ft, (m 124x]

|AF

Set RF roll out point FAF/VIP 700m/2300ft after 2o 00/

the flight simulation.

LS
(335°110.7 IMH

MSA 46km
|

1500/4900°




ZGSZ RWY34 RNP AR APCH
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y MAX205k+t
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SZ928
700'/213m
MAX T8Okt

RNP AR
3. 2nm EES
9 5. 98km
|S|.;_”?30 1900' /580m
3000' /900m E’%Eégl J
MAX180kt 2300' /700m
MAX 165kt

¥

NTZ

> Width - 610m(2000ft)
» Length - 11.825Km
» Origin- RWY33 THR

NOZ

> RNP AR 34,
> Width - 740m(0.2nm*2)
> |ILS 33
» Width - 990m(1600-610)



DESIGNATED POINT %
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2.2.5.2 An aircraft conducting an RNP AR APCH procedure (designed to criteria in 2.2.1.5) is

considered eligible for SOIR when established after the IAF/IF provided that:

a) the aircraft confirms that it is established on the RNP AR APCH procedure prior to a designated
point, the location of such point to be determined by the appropriate ATS authority;

b) the designated point is positioned on the RNP AR

APCH to ensure the applicable horizontal separation , st G ot
minimum (e.g. 5.6 km (3 NM)) from the adjacent s
approach procedure .The designated point may A ] 5 N\
normally be coincident with the IAF/IF; and ff S ; + ,,

c) the designated point is readily apparent to the e I i
approach and monitoring controllers. The esignated L | (S

point may be depicted on the situation display.



DESIGNATED POINT
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3.3 To show where these designated points might be placed, Figure A-3 shows the edge of 5.6 km

(3 NM) boundaries from their respective centre lines. If a circle were to follow an aircraft progressing

on its procedure during a simultaneous approach operation, this circle will trace a 5.6 km (3 NM) arc

on either side of centre line as shown. This boundary will eventually intersect with the centre line of

the other approach, identifying where on both procedures 5.6 km (3 NM) separation is no longer

applicable. If the approach procedures are not symmetrical, as shown in the figures, a circle tracing

along the other centre line can create different 5.6
km (3 NM) intercept points dependent on which
aircraft leads the other. These intersections will
define the points by which, at the very latest, an
alternative form of separation must be achieved
and identify the concept of designated points. See
Figure A-4.

3 NM between i
tracks

INM - &

+ Distance between
centre lines B8 §
Designated point FAFT 1
coincident with IAF/IF: i
Meets 3 NM and
% other operational

IF/AIF constraints for To RWY RIS

b FAF

To RWY L

#
IF/AIF

3 NM betwe

tracks

en |

S

e

‘h'\‘

Distance between

centre lines
FAF

4

1

To RWYR 8

. Designated point:
Meets 3 NM and
other operational
constraints for
joining ILS

!
i
.
+ FAF

| To RWY L




DESIGNATED POINT




DESIGNATED POINT
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PPBO3 | g 1 / =
7400 4
Q 9/ fie.
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D26 IFY
7/ 2225/7300 - =
3600/11800° T 88 4
o B®ILS & S a
q /9:' RIS 777y pB o, 1AF
W .s.«:ﬁx’ 7 1 seoo’ WL FP934
/ IF ILS35 Elﬁ/ / ' S 118007
/ c103 N/ /P2943
/ D160 17L L 11800
PP5C5 ﬁ:p M?B%?/ " RWP ARIEES
e/
?fb/
‘-u'= A7 D12, 4 IFY PP503 |
’%%// ( 3300,/10800° |
/N
a—ﬂﬁlLs
ILSIEE # M
% €104 ﬁ / ]X.%FJ &l RNP ARIEES
/ 16.0 IFY IFY & S
3300,/10800" ki 11800

» RWYO03 RNP AR APCH - PP937 (RF Rollout)

» RWY04 ILS — Cl04 D16.0 IFY (IF)

» RWYO03 ILS — CI03 D16.0 IZL (IF)

» RWY04 RNP AR APCH - PP943 (RF Rollout)
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0 o 1 3000/9800

PP958° /7 BRBILS ¥
10800 CIRER / PP514

Flight movements 2019: 357,080

Fuel saving pre RNP AR RF: 700kg = 500%

50% RNP AR APCH
89270 Flight movements

40M$
89,000 metric ton CO2

Dependent ->INDEPENDENT
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PAOAS %
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3.4.1 The obstacle elevation/height in the area to be considered shall be less than the PAOAS
height as specified in 3.2, “Definition of surfaces,” above. Obstacles below the Z surface, or its
extension, need not be considered. PAOAS penetrations shall be identified and considered for
electronic mapping on controller displays.

3.4.2 If possible, obstacles should be removed. Where obstacle removal is not feasible, air
traffic operational rules shall be established to avoid obstacles, and a risk assessment shall be

required to provide guidance on whether independent simultaneous ILS/MLS/GLS operations to

PAOAS A B C B C
P1 tanO 0.091 -35 0.091 5
P2 0 0.091 -35 0.091 15

O = Minimum VPA at the published minimum temperature ngle or MLS elevation angle




PAOAS
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