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= HHY

L PEREE A (Performance Based Navigation > PBN)EEMUIEF7alcat Ry BIFR A

SHEBRACAO) FERTRE Frakat W) 4 - HJd I R LN et A B

" {E4 A fi(Conventional) | ZERFIREFPEET Z ISR - N B ESHEIEF 2 Bt
BT DURCRI Pt Bh e e 1 T e TR < A2 P asea T 1 2P = it R
FTORENR ragat R RS B A AH S HE B 2 DIEGE (A5 1F R ERTTIRE 2 1
firiiE Frasat (Bl PBN)

B R AR HE A MERE RIS, - B A EIENITTRNAV)FI B IR TR
SKRNP)ZEATHIF IR AE 2 17 PBN 2 MHBRE SRR - TRt FRIE R4S &
 RETBIEEAESETE - NERE 107 F:TEZILRATIBREMAEEHI(PBN)
HiiatE » WHRHER ERE SR 2 THEH - AR EI MR S SN
R HASREA RGN P 280 T S AR SR B b % - 281
REFFEHE B R IHTT PBN BERIE P aaT 2 55 -

=Y

ARIIERIZLLE 3 - 12 7T H 16 HIEsRRIEMTZE 215 PIEETIEHIE - 8
H 5 HEETRESEMIZE 215 DERIRER - SRAZHNES Ko (U ST DR B BT 2 s
ERMTEERE(SAA, Singapore Aviation Academy) * SREEPIER T MR kst FEE S
s 58 | RE(FERMERE Pt ELRCR AR ~ 1 AR 2 1 23
ARG » BEESME SOHIBRE EE B 22 70 DA BB A MTHUSAESEREE - ARIGERTR
T HRFIETEE Antonio Locandro % > FZHTTY SAA FERENTE FRGTERZO T4 &

BLBHESE - R 2] HEATGREE -

7 2.1 2023 FFEPE ERATAHARENUERE R R BT e TaiE®R

H EANE

THITH | FHil#EE - BENE - BIEREZEEEHRNEH
Performance Based Navigation &
PBN Airspace Concept

General Principles




Geodesy

GNSS

7TH18H

GNSS

Geodetic calculation
System Performance
RNP APCH

Initial/ Intermediate Segment

7THI19H

RNP APCH
Final Segment
Area Construction

Missed Approach

RNP APCH(VNAYV)

TH20H

RNP APCH Exercise

Barometric Vertical Navigation Missed Approach

TH21H

Barometric Vertical Navigation Exercise

Departures

7H24H

RNP APCH Procedure Design Lab

7TH25H

RNP APCH Procedure Design Lab

TH2H

HHA R
RNP APCH Procedure Design Lab

TH2TH

RNP APCH Procedure Design Lab

SBAS CAT I/APV I OAS

7TH28H

SBAS Missed Approach
SBAS Exercise

SBAS NPA




PBN RNP AR

7TH31H

RNP AR
Wind Application to RF Legs

VEB Concept

§HI1H

RNP AR General Criteria
RF Segment

VEB Calculations

8H2H

RNP AR
RNP AR Final Segment/Missed Approach

RNP AR Obstacle Calculation

§H3H

RNP AR Establishing OCA/H and DA/H
BAA B
RNP VPT

8 H4 H

Py AL A
\%/T\‘ = nTJLnHH

EE N E =N e
&R




PP IATER o7

2~ BEAE
— ~ GNSS EAM&

(BT AT 5 DA T B AT S HE LT S 4R BB AT SR e T SE R RS - i
PBN {ESEZ W& 5Ll T i 2 248 (GNSS, Global Navigation Satellite System) | »
W ERME 2 248 2 356 GPS ~ B GLONASS ~ #1E{ BEIDOU ~ B GALILEO
BRI EIFE RNSS ~ HA QZSS Z4i% -

TR RERREN > FHEERSEE - SRR ERRGE
SRR 5 BB T (E R EEH(Control and monitor station) @ B8 B B AL E M S
[EIRCIE 5 58 = (2 A H I E SR HAIL RS » Ballok & i 2 raRatlis T BAE SR
(i B e BE e > 25 IR BRI U (E DA AR 2 aRst S BRI 2R A 2= M vh iy
ZHEAARE(E S WTEFTR) ©



Satellite 1

2SR E 2 FIRRGIRRR ~ WG S S B s BUE (L B R - TR [E 2
(BRI E B L EHENE - RITE PBN (ESRAV AT (Availability) Ko<
48 ME(Continuity) » &5 H GPS 458 ME4% (Augmentation System) » 4351175 2 FL 56 2
HE(SBAS) e [FEAL S 58 248 (GBAS)

E R ER 248 (Satellite Based Augmentation System, SBAS) :

AR 24 1 B 2B WAAS(Wide Area Augmentation System) KB
EGNOS(European Geostationary Navigation Overlay Service) o Fl A& F 5= &0
GPS fi 2 slstan = B EE Bl fg e B AU S - W I e im b 2 B 1% - 3R
St LERERPEE - HHEPC#ERERESE GPS HEFRRMNEB RS - HitERE
PSR A RSEF D 2 BRI E IEENE - [RIEE SBAS Z48 2 KSR B[]0 S ARG
EIEER VIR % - SSIMIZESFTEL BN GPS 2B M2 S nh=E
[y GPS i ERRA=EIE LATRERE - WAAS RGUREEL T



How WAAS Works %

Reference @
Refarence  giatip
Station
Reference
Reference tion

Station

in

Mektor Stafion @/Upl k Station

REEHE DR 2241 (Ground Based Augmentation System, GBAS)

PEECHE 248 T 95 By LAAS(Local Area Augmentation System) » 1| F—{&E =8
{8 L0 = & P AR e AL B 422 15 22 (Ground-based monitor stations) » 51 GPS # &£ ]
SRELE IR B ES » WA B E RS - AR EE 25 2 30 THEnE N F A
ZAOTEIERIRAEMIZERS - LAAS 290 EEAT T



P e
GBAS Reference
Stations

VDB Antenna

Flexible approach path

— - PBN EAMEE

FAMEAE ZT (Performance-Based Navigation, PBN) Fsfi 25 28 A5 E AT AR TS
friaR ~ e EGIE P B E L AR IE RN » F5E BE T MERERAS (Navigation
Specification) 2 EEITA{ T(Area Navigation, RNAV) » ICAO £ 9613 FF 04
(PBN Manual) & PBN == S Y SRR BE ARSI - 1A S FEAT R
Fragat BRI BIER ICAO 8168 53X {5 2 556 3 B LK 9905 57 RNP
ARCEEFEN RNP A2F7)asa T -

EIEATTTRNAV) BZE S8 AT 275 2 BV ST 2k A HE N - BEHA%E
Bl 2 BE RN BOWE GBI T R ETFTaORITER (R Z E/TUTTIE -
BRI T ERATTE 72 H DAGR 48 P P e 2R TRE(Waypoint) P BY. - S Bl E At o]

S AT ER RS AL & H AT W (TR 2 B A E R TR 4R > HoFrREs &
ZIRATES SR EUSR NIRRT - BREEEF R ERERAVAR L 24 » ATE 2 5%
AR -

BFUMERET KRS 4 (EIHE - FEHERE (Accuracy) ~ BE&E (Integrity) ~ FHEEME

(Continuity) ~ I &3 ME(Availability) - 15t H:(Accuracy) R A SR FRATTERIE T e

7



LAV ZERE I § RS 5 (Integrity) Ao M CREEAG S T RLAS FIEREMEAY ORI » A HECR 24
IEMEREAESE  FrE M (Continuity) A BH1AHE T H— PBN RFUIRIFR » HARNELR
A [FRIRARTREE o ATEIS: (Availability) B S 1T H— PBN RS Eemi
AR 16 BT T 2 4P (B T B s e 1 S PR B AR A Y T AE -

PBN Z24# T (Y2 M BEAR AR (NAV SPEC, navigation specification) 53 5 RNAV F%
RNP #i#& 2 AHH - {722 AT T2 A A EEL R S &5 & %:.48(On-Board Performance
Monitoring and Alerting, OBPMA)  RNAV #R#&4E OBPMA » RNP #f&RIIZE K E
OBPMA = 2 RNAV 508 fit& R ol as At (e 5B Re ) - (EE RN
ENUEFHAGEERNREESE - NS T B RGERE
(Total System Performance) ; #73 o MRS Al 0 E—EE TS & R ERTEHER E
(Specification) » {41 RNAVS ~ RNAV2 ~ RNP APCH S IEHEA > Hifg - TR
8168 St {4k [FITRATIFE B =] F 2 ERTRA o

Table I1I-1-1-1. Navigation specification per flight phase

Flight Phase
Approach
Oeeanic/R
cmate En-route | Arrival Initial Intermediate Final Missed' | Departure
ENAV 10 | 10 | | | | | |
RNAVS | s | 5
RENF 4 | 4 | |
RNP 2 | 2 . 2
RNAV 2 - - 2 - 2 - - - | 2

Advanced 0.3 1-03 1-0.3

RNP

(5]
I
=]
=
|
=]
[
=
L
=]
L

RNP | 1 1 1 | 1
RNAV 1 1 1 1 1 1 1
RMNP 0.3 0.3 0.3 0.3 0.z 0z 0.3
(Cat H)

RMNP APCH | | 0.3 |
(Part A

RNP APCH l l Angular | lor0.3

(Part BY* (initial
straight
MISAP)

ENP AR 1-0.1 1-0.1 0.3-0.1 1-0.1
APCH



s BEENURBHENERRRAZE 0 T =8 > 0 IR IRAENPNES 2 (Path Definition Error,
PDE) ~ FR{TH4flirsR 2= (Flight Technical Error, FTE) K 2l 47t 5% 2= (Navigation System
Error, NSE) » /REEZIT -

Desired path N
_— Path definition error (FDE)
w Defined path
g e 3
% Flight technical error (FTE)
=
{'i it ittt ) Estimated position
w
- Navigation system error (NSE)
'_
-

----------- "')'True position

FZE s N TRATARAR T (AR EGE i 2 R ECAT & o R DU 3 78 - fipssi=(
(En-Route Mode) : AT 2275 BE(ARP) By 0ol a8 30 P CHIE 5 &%=t
(Terminal Mode) : PAf%552:"5 BE(ARP) By .00 30 /PR HIE £ % S EE (FAF)
Al 2 8 5 G (Approach Mode) * B & HEISRE 2 sR I S5 RE 2 ] o milf=0m
BEAT

Terminal Route Terminal Approach

. L] > (22 >

en route descent

holding




PBN Z24# A& I 2 2 (Cross Track Tolerance, XTT) - F&A Lit/E%ens
ZHiiR7(Total System Error, TSE) » H & T RITH iR
(Flight Technical Error, FTE) & B 2422 7= Nav System Error, NSE) © i3 A fiimh
Z57%(Along Track Tolerance, ATT) Blfy XTT 22 80% o STl e 4% & {E (BV,
Buffer Value)Xl 3 fon=l#

Table I1TI-1-1-3. Buffer values

Phase of flight BV for CAT A-E BV for CATH

En-route, SIDs and STARs (greater than or equal to 56 km 3704 m (2.0 NM) 1 852 m (1.0 NM)
(30 NM) from departure or destination ARP)

Terminal (STARs, initial and intermediate approaches less 1 852 m (1.0 NM) 1296 m (0.7 NM)
than 56 km (30 NM) of the ARP; and SIDs and missed

approaches less than 56 km (30 NM) of the ARP but more

than 28 km (15 NM) from the ARP)

Final approach 926 m (0.5 NM) 648 m (0.35 NM)
Missed approaches and SIDs up to 28 km (15 NM) from the 926 m (0.5 NM) 648 m (0.35 NM)
ARP
BV=2 NM - BV=1NM : BV=0.5NM
. initial final
en route arrival ina

‘intermediate

P?S)

AR
"\‘\‘“ Airport

T —

A EITRATPE B > TRAITH fiisR 7= (Flight Technical Error, FTE)4 %% :

10



Table I11-1-1-2. FTE as a function of PBN navigation specification

FTE (95 per cent)
Phase of flight Specific to required navigation specification

En route (greater than or equal to 56 km (30 NM) RNAV 5-4630m (2.5 NM)

from departure or destination ARP) RNP 4 —3 704 m (2 NM)
RNAV 2-1852m (1 NM)
RNAV 1-926 m (0.5 NM)
RNP-1—-926 m (0.5 NM)

Terminal (SIDs, STARs, initial and intermediate RNAV 2 -1 852 m (1 NM)

approaches less than 56 km (30 NM) of the ARP) RNAV 1-926 m (0.5 NM)
RNP-1 —-926 m (0.5 NM)
RNP APCH - 926 m (0.5 NM)

Final approach RNP APCH — 463 m (0.25 NM)
Missed approach RNP APCH - 926 m (0.5 NM)
R

GBI TR SRR T < B E A 75 By Fly-By fUREEES K Fly-Over iU

& > Fly-By EEHATFZ TR RIFRGE T » DL HRE | J7 =N E m s

Bl » Fly-Over SEE 00 BT 2 A FHGETHEE - 12 Ay E Rl

B 2 M 2 e > ILATAH &Y 4 A ¢ 2 ([ Fly-By fiiGtHZ ~ 2 {l Fly-Over

FURGAEE ~ 5% Fly-By MG Fly-Over Mt k5 Fly-Over Mtk Fly-By fiikh - T
[ 53 51 By Fly-By Mt K Fly-Over M BB (=0 s ]

FLY-BY WP FLY-OWER WP

______ 5k~ - N

N \\ hY
. At
N TRACKTO N -w
Ry

) Flx
N\ 7 v
N :
X N |
N 3

" TRACKTO

& FIX ¢

PHEIE PR S - B e TR iy 5 0 S E FEEE(MSD, Minimum Stabilizing

Distance) * DL N4 BEREA Fly-By fiiBLEEES K, Fly-Over fiiBLEES Ay MSD sHE/AR, »
11



Minimum stabilization distance

fly-by waypoint flyover waypoint

Fly-By fii%i> MSD = L1+L2(Z1 T &) » Hr -

L1 =r x tan (8 /2)
L2 = ¢ x V/3600

¢ = 5 second bank establishment time

A J

AT BT E R 7] DA% 3R - PBN AHRHSEET R o LA S & 1E Ak
fY > FTsERY ICAO 8168 5o - BV EEE T RpER - ZRE IR T AT

12



Fragat N B LEFR TR RS EIERBIEUE - B0 N TEEESH RN LER - JRECD
SRR TR R AR RTREME - DU RSB - ERETAI{GA] MSD #iff - "I LAER 2
EITE - MHEFRASIRE BB B A R4 - $%0 MSD BEEE AR/ D#E~ 50
f& o FHEES /NS 50 o 5{HEF 50 FEEUE - T35 Fly-By 15 & Bank Angle
&5 HY MSD 4% -

Table I1I-2-1-7. Minimum stabilization distance between fly-by waypoints
(Non-SI units, 15° bank angle)

Course True airspeed (kt)

change* . _ 140 150 160 170 180 190 200 210 220 240 260 280 300 340
{Degrees) 130

50 e 07 08 09 10 11 12 13 14 15 18 21 24 27 34
55 07 07 08 0% 11 12 13 14 15 17 20 23 206 30 37
60 07 08 09 10 11 13 14 15 17 18 21 25 29 32 41
65 08 09 10 1.1 12 14 15 L7 18 20 23 27 31 35 45
70 08 09 1.1 12 13 15 16 18 20 21 25 29 34 38 49
75 09 1o 11 13 14 16 18 19 21 23 27 32 37 42 53
80 10 11 12 14 16 17 19 21 23 25 30 34 40 45 57
85 10 1.2 13 15 1.7 19 21 23 25 27 32 37 43 49 62
920 .13 14 16 18 20 22 25 27 29 35 40 47 53 68
95 12 14 15 1.7 20 22 24 27 29 32 38 44 50 58 73
100 1.3 15 1.7 19 21 23 26 29 31 34 41 47 355 62 80
105 14 16 18 20 23 25 28 31 34 37 44 52 59 68 87
110 1.5 L7 20 22 25 28 31 34 37 41 48 56 65 74 95
115 16 19 21 24 27 30 33 37 41 44 53 61 71 81 103
120 1.8 20 23 26 30 33 37 40 44 49 58 67 78 B89 114

*  Use the value of 50° for course changes lower than 50°.

Fly-Over fii%5>> MSD = L1+L2+L3+L4+L5(40 &) » Hrfp -

L1 =rl1xsinB

L2 =rlx cos B x tana

L3 =r1(1/sina—2 cos B /sin (90° - a))
L4 =r2tan (a/2)

L5 = ¢ x V/3600

13



Fly-Over fiih[EHE T & 15K MSD #fH - & mE R/ E A 50 & > e
X

FIE/INR 50 & - 5 50 BEEUE © N A Fly-Over 15 & Bank Angle 155 NHY

MSD #A#% -
Table I11-2-1-10. Minimum stabilization distance between flyover waypoints
(Non-SI units, 15° bank angle)
Course True airspeed (kt)
change* < op =
(Degrees) 130 140 150 160 170 180 190 200 210 220 240 260 280 300 340
50 21 24 28 31 35 39 43 47 52 57 67 78 90 102 130
55 23 26 30 34 38 42 406 51 56 61 72 84 907 1L1 141
60 24 28 32 36 40 45 50 55 60 66 78 91 104 119 152
65 26 30 34 38 43 48 53 59 64 70 83 97 112 128 163
70 28 32 36 41 46 51 57 62 69 75 89 103 119 136 174
75 29 34 38 43 48 54 060 66 73 79 94 110 127 145 185
80 31 35 40 46 51 57 63 70 717 84 99 116 134 153 195
85 32 37 42 48 54 60 o606 73 80 88 104 122 141 161 205
90 34 39 44 50 56 63 69 77 84 92 109 127 147 168 215
95 35 40 46 52 58 65 72 80 88 96 114 133 153 175 224
100 3o 42 48 54 61 68 75 83 91 100 I[1.8 138 159 182 233
105 37 43 49 56 63 70 78 86 94 103 122 143 165 189 241
110 39 44 51 57 64 72 80 88 97 106 126 147 170 194 2438
115 40 46 52 59 66 74 82 91 100 109 129 151 174 200 255
120 40 47 53 60 68 75 84 93 102 111 132 154 178 204 26.

*

Use the value of 50° for course changes lower than 50°.

14



= ~ RNP APCH &%&t#ER]
REEREE

RNP APCH ZEfiMERERIAS ~ BB BLEEHUAR P (et i S S R I R 52 & E e
F& > BT M RE RERURE PP P B e A AT AR Y CReE I 3 2.(1/2 AW or semi-area width)
By 1L5*XTT+BV » I FHEFTR

Table I11-1-2-14. XTT and ATT, area semi-width for RNPF APCH (aeroplane)
in initial/intermediate/final approach and missed approach phases of flight (NM)

MAPt/Initial Straight |
IF/IAF/missed approach Missed Approach Missed approach
(<30 NM ARP) FAF (LP/LPV only) (<15 NM ARP)

XIT | ATT | %W | XIT | ATT [%aw | XIT [ATT | 54w | XIT | ATT [0
100 080 250 030 | 024 | 145 | 030  024] 095 100 080 200
‘EI&E AN 2= (XTT)E 4% @ {E (Buffer Value) A SEBIHE - K [B] fr g (& 1 5 ]
T A T (merge) 7 R AT & BRI PReE IS 2 o (ReglamIs s B R E/ NS
DA 30 EAmANETE

0 . AT mk ) LB0EREARE

FREEE I EE T Fi/NERES » FH-ATT(Along Track Tolerance)fir & LA 15 FE A 150
tf - EHFTURERLDT -



///1#;fffffgaﬂﬁffff‘————
h i i
i - 2 A/WV SID > 30 NM ARP

% AW SID < 30 NM ARP
v i Track XXX* N ¥

15 NM ARP '
30 NM ARP

H/NEIA - BI1SE
EIMERBELS

SRS PN (R I S O T 2 0 &Y Fly-By BHEEESHE > ml{# HEUE
(circular arc method)BEHES B A NG 7y > DAIEISI 73 RIS A 12 iy 3 B I 3, 2 2 [ ok
M EEEEL NG E ) > RIDIEAREE - #E FOREEWO T ¢

< B

</ H#E

E X Fly-Over BHEER B[R N —fihh - FLORGEE S M (5 AR fe(Wind
Spiral) B~ —AiRLAY T ZE RIS R - FERISMERE 15° - PYGE0 07 Al i P L e
SRR S MER 157 o REEEEUREET

16



ER G

RNP APCH #E35HE 35 P8 R4 (B 47 55 23 L 35 A2 P Th JEAG R AR e &5 (E P
By > BHE & 5 THZ B (Parameters) 155 -
1. B&{&5EA(Alignment)

A I

P& (Length)

NS (Decent Gradient)

{2 I8 (Area)

. (KR EE(Minimum Obstacle Clearance, MOC)

B S P B (Initial Approach Segment) :

1. BEEEE

3. TFEBBRE
4. PREElEmI

DY TAF B REE A R 90 & -
2. BERE

S AEIRE] > AR S Al /Y
/R EEBEEREMSD) REZEXK

Bl Ry 4% > B RAE Ry 8% -

PRI E (semi-width) £y 1.5*XTT+BV - fEHAHHASRLT
— PR B PR L A 2 -

17



5. R (RIEBEYIbESE © FEEER A 300 AR (984 IR » KEEI A =Sk
I 300 A REGMHERBE 0 AR -
o L B P B (Intermediate Approach Segment) :
1. BEARER © i IF BhE KBS A Ry 00 [ -
RS RE - /DR e EREMSDYII 2 0
RS ¢ R MRS 5.2% S fEREARO0%)
Praglaat © PREEEIFER R 1.5 XTT+BY »
(R EEE © FEEEE R 150 AR » KEEHAHEIESMITE 150
INREGMHEIRRE 0 AR -
B 1% S E% (Final Approach Segment) :
1. BEIRGER RS HUE R Ry RS - A EERE - Al CAT A/B
AV /N 30" CAT C/D B/ INA 157 JxikiE
S B B L SRS BB IE BE R 2 /) 1400 AR -
2. BEIRRE  ERER SH - A 10 ) - FAF B2 HEH /D
Fy 3 o
3. TRERES © &l l 5.2% > CAT A/B B K SRRy 6.5% » CAT C/D £z K
IR 6.1% -
4. fREEEI  (REEECEE By 1.55XTT+BY - (& O AT BRI R
o8 A 2 -
5. E{RPEREVIRRREE © FEEER 75 AR KEEBHAMESMIE 75 &
REMEIRRE 0 AR -

A

U4 - BARO - VNAV #3312 %

RNAV B¢ RNP 1285 /K PFEf TS - HESIR pre i 5 E S (25 - A
By 0D ety - 5 B I AL | S (Approach with vertical guidance, APV)EE
HIE 3D #5254 o Baro-VNAV(Barometric Vertical NAVigation)f2 78 FI R = &
Ry EHAS ] BRI 3D e - N R = RS E S |
B BT {5 F 2 i 22 Y 5 P 35458 72 {H (Remote altimeter setting) ° Baro-VNAV 27
ZIEH B (Vertical Path Angle, VPA) FT2:75 2 /K PAEAE By RtK AE R B B

18



JIiEI(Geoid) » HefE NEAER 3.0° -

NEAEZRERE PSRRI - H VPA ARV RCZ AR -
VPA TREERS B AR - FEAHEDRE o S Aviss - o VPA /&
Ko NREAEZEE VPA INAEEEIRIE FOBHe R 2 BIE VPA BiE » £
SRR R VPA 150 > sl R IREEAE VPA » HO N AREEOR » 28
Ze iRl F o (BIEAEREYIIREE N e 2 5eE - MEEEAZEIEEERZ VPA R
AT RE B e BRI e~ I

FPromulgated VPA Promulgated VPA Promulgated VPA
2.8° i 3.2°
Aerodrome elevation Aerodrome elevation Aerodrome elevation
}:frn:f MSL 3000ft | 6000ft  MSL  3000ft 6000ft  MSL | 3000 6000
S0 314 3.21 3.28 3137 144 1.51 - 1.50 1.67 1.75 |

3.18 326 333 3.40 348 3.55 363

316 3.22 3.29 337 344 3.51

i1z il8 326 i3z 340

10 2.75 2.81 il4

Baro-VNAV 12Fr i FIEMRIEES R &R - A Sz ie Fe i (BT ADRE - (it
SRR - EFE VPA RHMERS 2.5° » BUEIREEATRE R 2 o BN R or
I > Baro-VNAV 2B ASIVIERE VPA & 3.0° 0 AlEA S IR PR K] A
& F5-30° C > EVRE(RI-30" C I » EFE VPA BHER 2.5° - SSIEmra Bl - &
P VPA NEEHE 3.5 -

Baro-VNAV #5127 2 APV Segment FHE % SIS EL FAP Bhife A2 i
FR AR LTI EL A o Ry IR (MBS BB FS EY)

19



MAHF
FAP MATF
TNA/H

THR

FERT AP PR iR F 2 (A5 APV OAS B ILS 2 OAS HH{EL B H EEfR
[5] - APV OAS EZH 3 {EE 1A% > APV OAS (GBI -

> ik (R (Final Approach Surface » FAS » &4k EERST)

> HiEI(Ground Surface @ WIEAFEERSY)

> ERACHESSCRGE(Z Surface  WIEFAL EERST)

-ATT

75 m + height of FAS 30 m above THR 30 m above Z surface
75 m above THR

Intermediate

Origin of FAS (XFas) /

ATT before THR

Origin of missed
approach surface (Xz)

20



APV OAS 7 B #IE B4 T

-ATT

0™ Missad approach
N surface

P

ATT before THR /= 4 Origin of missed

RIRESIREH (FAS)

B 1% HE 5 PREE T (FAS) Ry PREENTZE 25 11 e 12 HE 55 I B B ith [ 5 Je #4927 =@
B - JRRIFTA % HaE N 2 BRI A 1S 28R FAS PR -

(&G TR I (FAS)HREAE L Eat T =0

Xeas= ATT + —Hi-RDH
tan(VPA)

Hrfr » ATT(Along Track Tolerance) By % H#EEE EL 7 MBI ERZE 0.24NM(445m)
RDH(Reference Datum Height) Rt aBEE0H 2 2% &2 S0ft(15m) > VPA FEHEH
S NVEFEEs 3 FE-Hi & FAS 27 F R E( Primary Area ) B (£ & ( Secondary
Area) EAMAIES Y EESMEAE - (ESEIEEEEAEEEHE

Hi0 = 75 m (B5EHERE 5000 IRELT)

Hi5 000 = 105 m (5= AL 5000 IRE 10000 IRZHD)

Hi10000 = 120 m (#&55EHAEEE 10000 IRELE)
Hi B2 FAS Z R4k - R0~

21



75m above THR

Origin of FAS (Xras)

5000 fi

Origin of FAS™ (Fas") /
Origin of FAS' (XFAs')

Origin of FAS (Xras)

FAS Byl H A A HER

tan oFAS = (height at FAP — Temperature Correction — Hi) tan VPA
(height at FAP — Hi)

Hoo R FE R 1F (Temperature Correction) ] FH 8168 5 XA HfZR 15

22



R EREIST eSSl

Height of FAP above threshold at sea level (ft)

Aerodrome temperature (°C) 1000 1500 2000 2500 3000 3500 4000 4500 5000

50 -122 -183 -245 -306 -368 430 -493  -555 -618
40 -87 -131 -175 -219 -263 -307 0 352 -397 -441
30 -52 -78 -105 -131 -158 -184  -211 -238 -265
20 -17 -26 -35 -44 -53 -61 -70 -79 -88
10 17 26 35 44 53 61 70 79 88

0 52 78 105 131 158 184 211 238 265
-10 87 131 175 219 263 307 352 397 441
-20 122 183 245 306 368 430 493 555 618
-30 157 235 315 394 473 353 633 714 795
-40 192 288 384 481 979 676 774 872 971

-50 226 340 454 569 684 799 915 1031 1148

EIEEH S &y 3000 IR

Height of FAP above threshold at 3 000 ft AMSL (1)
Aerodrome temperature (°C) 1000 1500 2000 2500 3000 3500 4000 4500 5000

a0 -146 -219 292 366 -440 514 -589 663  -T38
40 -110 -165 -221 =277 =332 -389 445 -501 -558
30 -74 -112 - -149  -187  -225 -263  -301 -339  -378
20 -39 -58 -78 -98 -118  -137  -157  -177  -197
10 -3 -5 -7 -8 -10 -12 -14 -15 -17
0 32 48 65 81 97 114 130 147 163
-10 68 102 136 170 205 239 274 309 344
-20 103 155 207 260 312 365 418 471 524
-30 139 209 279 349 420 490 562 633 704
-40 174 262 350 438 527 616 705 795 885
-50 210 316 421 528 635 742 849 957 1065
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EIEEH S R /5y 6000 IR

Height of FAP above threshold at 6 000 ft AMSL( )

Aerodrome temperature (°C) 1000 1500 2000 2500 3000 3500 4000 4500 5000

50 -170 -256  -342 -428  -515 -602 -689  -776  -864
40 -134 -201 -269 =337 405 -473 -542 611 -680
30 -98 -147  -196 -246 -295 -345 -395 445 -496
20 -61 -92 -123 -154  -185 =217 -248 280 311
10 -25 -38 -50 -63 -16 -88 -101 -114 - -127
0 11 17 23 28 34 40 46 52 57
-10 48 72 96 120 144 168 193 217 242
-20 84 126 169 211 254 297 340 383 426
-30 120 181 241 302 364 425 486 548 610
-40 157 235 314 394 473 553 633 714 795
-50 193 290 387 485 583 681 780 879 979

A BRI EFFRER I 2 % 5] MY A GEH Ri/ N VPA A i VPA
AEAR/NR 2.5

Intermediate Altitude - THREeLev - RDH - Temperature Correction

XFAP

tanminVPA=

T (Ground Plane)

HERVE B R HATIL . FAS BFRGIIALE @ [ApEETE T A M 2 Z surface
FEAANIE > Z MRS IR A E 5y o HumEAI{HIHE (Ground Plane Side Surface)
#E 2 R IR B R E R & 2 /MG (EESE R H) » B E-ATT
I (PEHIEE+445m) 128 - EEEERE 30 AR - SR SIS 2 E
(ReEE 2 NGB (EEEEN R 30 AR ) » HE X of Z surface i1 & -

RK S ORE T (Z surface)

FE RSO HE S5 (et T i ] ) RPN 2 H a4 IR D - Bk i TR i
AR B ARA EIfTZE S 5 R I 5% - B s/ N7 900m B - BEFE R51%L
e
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Aircraft Category Xz

CAT A and B -900 m
CATC - 1100 m
CATD - 1400 m

HE s TR 000 AR > FBEALITAFORE

Xz = Tabulated Value o (HL-RDH) _ (ATT+ 2TAS sin(VPA) (TAS + Vw)
tanVPA Y

)
+

W VPA= EEES[EA (E¥A3 )

B TAS = Maximum true airspeed based on the highest final approach speed for
each aircraft category at the acrodrome elevation with a temperature of ISA +
15C

B 7 = Vertical deceleration [0.08g (2.56 ft/sec’) ], 2=9.80665 m/sec’

B Vw=10kt (Tailwind > HIzE R AR

W HL= SEHE% (Height Loss) » {RAT2E 25 HES RS 73U T 22

Margin using barometric

Margin using radio altimeter' altimeter
Alrcraft category (V) Metres Feet Metres Feat
A =169 km/h (90 kt) 13 42 40 130
B - 223 km/h (120 kt) 18 39 43 142
C - 260 km/h (140 kt) 22 71 46 150
D - 306 km/h (165 ki) 26 85 49 161

1. The radio altimeter margins are reproduced for the corrections to steep angles and high airports only and not for the derivation
of the OCH.

7L~ RNP AR #8F%
JARFIHERY RNP 2 (Required Navigation Performance Authorization Required,
RNP AR) » f2fpazat#i#Eitd ICAO 8168 5t (%2 PBN #2/7~[d » RNP AR 2
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J 55 BL ICAO 9905 S XA diaseat 28 -
ZE17 RNP AR f2 PV =(E2E R
(1) FizEesm@fMiEss(Aircraft Certification)
(2) TRFT4H EFZFE(Crew Authorization)
(3) EEMFE R HREI( Instrument Procedure Criteria)

RNP AR #2F7 % 3D Hfiferr - HEAEHES B - HHEFET[25E
al kT SRBR S S (Pressure Altimeter) | B[l 5 Baro-VNAV #2F¢ < RNP AR f2FEHY7K
POREHEE Ky /o tn 2 2 f% RNP 8E - 0B B fy T 28 (Primary Area) » fEs% &

" R (Secondary Area) | 0 LR BFUHAAE P EL—R% RNP R2 P i KEYZE SR - DL
NG RNP AR A2 A Ze e 2R ~ ERTRE 2R ~ SPGB T R FE S PR -

Plan view
2 RINP 2 RINP
PRSI '5—' ————— UL l —+—4
ourse centreline
4 RNP I ]
2 RINP 2 FiNP

Cross-section view

2xRNP 2 xRNP

RNP AR £L{ 2 (% RNP 15 % &% » [ ##E¢E Secondary Area -

5 PR 38 R e S R Z AU PR » RNP AR 2 Fp WA e R PRI 7572
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7 P B A B KR FE PR A0 %

Table 3-1 b). 1AS (kt)
IAS by aircraft category (CAT)
Segment
CATA CATB CATC CATD CATE
Initial, intermediate 150 180 240 250 250
Final 100 130 160 185 As specified
Missed approach 110 150 240 265 As specified
Initial 110 140 210 210 As specified
Minimum Final 100 120 140 165 As specified
airspeed
restriction Intermediate 110 140 180 180 As specified
Missed 100 130 165 185 As specified

RNP AP F2 Fyr &5 B EOR ZZ BNV EFHURF R LA T -

Table 4-1. RNP navigation accuracy requirements
RNP NAVIGATION ACCURACY REQUIREMENTS
Segment
Maximum Standard Minimum
Initial 1 1 0.1
Intermediate 1 1 0.1
Final 0.5 0.3 0.1
Missed approach 1 1 0.1*

*

Used only with the provisions for minimum, straight final segment as specified in the
missed approach section. Refer to section 4.6.

& RNP AR f2fr & & LAy BN T B E A E RIS T B RTER (RS
E S MES ISP Ai1R 1 {8 RNP BfE BRI - RNP B{E /) & RNP E{EHEEI

Ty RE AT
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+1 RNP of
inbound segment Fix |dent|fy|ng

03* RNP change

4'—%(‘/ 2 RNP
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L perd 2 RNP
\ ‘I' ’ ki

y

Fix identifying
RNP change

* !
14
N

v
/
rt
.

CBHIE I A

RNP AP 2/ & PE B T ERIR L -

Table 4-2. Descent gradient constraints
Descent gradient
Segment
Standard Maximum
Arrival 4% (2.4°) 8% (4.7°)
Initial 4% (2.4°) 8% (4.7°)

Intermediate

<25% (1.4°)

Equal to final
segment gradient

Final

5.2% (3°)

See Table 4-3

RNP AP feFrHt - A [EIff 2 s 8 AR oK g AR -
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Table 4-3. Maximum VPA

Aircraft Category VPA @ Gradient % Ft/NM

A <150 km/h (80 kt) 6.4 11.2 682

150 km/h £ A < 167 km/h

(80 kt < A < 90 kt) > 9.9 606
B 4.2 7.3 446
C 3.6 6.3 382
D 3.1 5.4 329

B~ OREREER

e

EHE a2 — IRl & S HE ATz B TR » B e &8s - KR
BT MEE TS EENERSEt AR BE R A E RN AR
B PIIRATVE R & ~ RITEEURNT TIZATE - A AGRATER RS - BN
BEE - TREERIGIAE YN TS - P e BN UE Pt 2 DL IS T - BT
REBBEEE > BV N BHISES > A5 thiae B B {LIRe - o n] DUEIIENTE
FrrERHaE - BESEIEFaat A BN e 5 2 ZOR A EETHE K - MR
BAREI R A BRIFAYESR FOER » $ 2 A B BN a5 B AR
A AR TAERE -

e R
— ~ Rk R Z2BIMZENR a8

PBN % ICAO T HEB) 2 BRI - @S h ZIHH - §F2 A AR
FEASRFEE R BT > HRTEREIN A B B BRGNS RE ST - SIS MERE R At
sl Al e — R R SRR e 1 - CHLIERGERE 5 =V T > DA T 3R
5T EIRE TAHBRIEREE S - AR AR BEN TR aG T R
Sk /N T - ERIE AR LIF A BBEIEE /D #EHES MR A I
PRAHRRESE N B Z s s B LB AR SO B ATR rasea TR Z AU
= BB SR R T R R MR
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BRI Rkt A BIR T S B SRS o LA BT T At 2
HEEATRAY » (140 ARINCAQA 72 EEISHRARTS - 221 38 » AT R T
BRAURE PPt L TR ZE D TR A B e B T B e S e
TG TT I Bt - S A B R TS e B 2 TR LAERE
MR » LUB G PO RIRE PR © SIZe BTS2 PBN i
SREETER  FIERETTOR GE NN - (B 2B RS H > B
BRI G BT IS S TR T RIS - RIS

ST 25 (AR H 25 - PO I A R B
HEUERTRAN 2 SR BT st A BB R AR, -
= - B ERAUE R R B

B AR PP R B R AT TR B TEZ AR S (8
ST R B E BT B2 BT - T8 - i
A - WLz 2R B B AR PR R Y - R Bt
W R G RS E R R MR A B S - DA T AR
AT BB = B 2 F 2t -
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