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Four GLS Procedures




Four GLS Approaches

B Four RNP 1 into GLS approach procedures :

Procedure Notes
GLS RWY 07L Shortest practicable final approach
GLS RWY 25L Replication of existing ILS approach
GLS Z RWY 25R 3.2° glide path angle
GLS Y RWY 25R * Trial of limiting PANS-OPS criteria, 3.5° glide path
angle

* For flight validation only, NOT for airline’s flight demo.
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INSTRUMENT  AcrooROME ELEV 28 FT VHHH / HONG KONG INTL

HONG KONG TOWER NORTH: 118.2
APPROACH  [ECHSElTnTor i Ao i) [ GLS
HART - ICA N : - CH 20711
c ICAC & RWY 07L
[ B e T T T T T T T I T T T T T T T T | L L N

T T 1]
I 113750 | 114°:00 1470 e |
| 22730 22°30 |
L 10 NM FROM AIRPORT VH754 ]

: s gre g BE
- Based on existing ILS : LA e TR

-

with a tighter turn onto o or |

22020 | (FAP)

final approach e VN

. i Is 3 / e :

» Intended to provide the [ | NS
shortest practicable )\ S e o] o

final approach using RS Hene o

RNP 1 into GLS criteri N SR ] |
INtO criteria TR ]
- 3000 °

[0 |
T Y

|114':00
I I I Y I B B | I I I NN N B |

THR 07L 51 4 3 2 1 0.5

™Y AI rC r aft C an aC C e pt ADVISORY ALT (HGT) 1700 (1678) | 1350 (1328) | 1030(1008) | 710 (688) 390 (368) 222 (200)

TA 9000 IF FAP MISSED APPROACH:

HH1T2 HH1F1 Ahead Lo 400 ft then turn left on

VeCtorS to Intercept flnal 700 700 track 05" M to DEDEE and limb

5000 ft, then to VH753, then to
VH754, then to SAMPU.

RDH 51°
I h I _

THR ELEV 22
MM toifrom 8.1
THR RWY 07L

NOTE 1: Climb Gradient of 7,0% (425ft/NM) unti| above 4 500 ft is required,

NOTE 2: A speed restriction of 230 KIAS |s requlred untll reaching SAMPU.

OCA (H) AlBJ]c D E GS KT | 160] 140 [ 120 100] 80
~K§ﬂ;!;'i°r‘éu 222 (200) FAF to THR M:s | 1:55 [ 2:11 [2:33 | 3:04 | 3:50

Straightin[—— Rate of descent| FPM| 850 | 740 | 640 | 530 | 420

Approach NOT

NOTE 1; For alrcraft which can only achleve a 2,5% {152 f/NM) climb gradjent,
AVAILABLE| the OCA {OCH) [s 1332 (1310),

NOTE 2: For alrcraft which can only achleve a 5.0% (304 ftNM) climb gradlent
e QCA (OCH) |s 613 (591),

Clreling
{HGT Related to AD ELEV) NOT AVAILABLE
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Proposed PANS-OPS Amendment

6.3.2 Intermediate approach segment alignment

The intermediate approach segment of a GLS procedure shall be aligned with the final approach
segment=, except when an RF turn to the final approach course 1s used (see 6.3.6 below).

Insert new text as follows

Not yet in current
PANS-OPS

6.3.6.1 The intermediate approach segment may incorporate a PBN route ending with a radius-to-fix
turn to the final approach course. In this case the RF turn shall terminate at a waypoint located on the final
approach course. The position of this waypoint is considered as the point of localizer interception. Refer

to Part III, Section 1, Chapter 1, Table III-1-1-1 for the navigation specifications that can be used for
intermediate approach segment.

6.3.6 RF turn to the final approach course

Table III-3-6-1. Minimum distance between final approach course and glide path interceptions

Intercept angie with INSTRUMENT AERODROME ELEV 28 FT [ 11ONG KONG TOWERNORTH _ 116.2] HONG KONG / Intl (VHHH)
Jinal approach (degrees) Cat A/B/H Cat C/D/D/E GHART -ICAO TIRRWYOTL-BLEVZZFT | HONGKONGDRECTOR 1185 e AT
RF turn to the final approach course 1.8 km (1.0 NM) 1.8 km (1.0 NM) i M ITZI:::USABLE Yo T:;LGHT or coumsE e =
<g_ 15 281{11’1(15 NM) 28 kln(ls NM) | E L UL L l_l P T T RETT II{-,T>I LT LT TTT ]—rl T .I—:L;},,:}"}LJ—,] I:
16— 30 3.7 km (2.0 NM) 3.7 km (2.0 NM) ;QC’;;*“X’“ .
31— 60 3.7 km (2.0 NM) 4.6 km (2.5 NM) 2 R L .
61 90 3.7 km (2.0 NM) 5.6 km (3.0 NM) awan ' "" E’“““
or within a racetrack i :§: - 4 B
or reversal procedure ‘3. y V3R 4 ]
) < 'nm@m il
State Letter: SP 65/4-19/28 | Ce T 1
Published on: 10 Apr 2019 i ILS RWY 07L]
. I . N LIMES | %%, —d :: 1
Planned applicability: 5 November 2020 E BNy o M
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INSTRUMENT  scropRoME ELEV 28 FT  [rone kong ower norr 1isz]  VHHH / HONG KONG INTL
APPROACH N HEA“GV!—\LTESTELE»E‘IE'%DZ;?T HONG KONG APPROAGH! 1191 ais GLS
CHART -ICAO - ) |HONG KONG DIRECTOR; 19.5 RWY 25L
LI L L o e L L L Y L

- 13450 T~ 114%00 11410 a0 |

[ MNM SECTOR ALTITUDE \ {IAF) |

- / \ Engv,l ALT & HGT IN FEET - MIRRS _

- 4300 RO Y A (- 6000 il

. . .. - VAR S W (018) (5T e 4500 i

° R pl t f t g - / SCALE 1:350 000 2 A VH541 1
eplication of existin e I

L ol ( ) A 4500 220

RNP (RNP)y RWY 251 o | Sl kA

o 5», - il |
INSTRUMENT AERODROME ELEV 28 FT THONG KONG TOWER SOUTH T164] HONG KONG / Intl (VHHH) | =" "(MAPT
APPROACH HEIGHTS RELATED TO HONG KONG APPROACH 1191 ILS RWY 25L o '3 =i w25|2 4
CHART -ICAO THRRWY 25L - ELEV 27 FT HONG KONG DIRECTOR 1195 CATI Lo\ ,"
WARNINGS 1. LOC IFL UNUSABLE BEYOND 28° LEFT OF COURSE AND GP SIGNAL UNUSABLE BEYOND 7° LEFT OF CL| /7 1693 / = 7
2. GP SIGNAL MAY BE LIABLE TO INTERFERENCE FROM GROUND TRAFFIC DURING CAT | OPERATIONS - I ' - @ 4
| PRAWN Z%
114°00E 114°10E — EAAA PaYi)) ‘Z—"‘
= T~ T =TT T T 3 T T R 5000, 8000 = :% = -
ELEV, ALT IN FEET - N\ 1447 . -
- DIST IN NM 6000 o7
|| BRG ARE MAG r by _
| [ VAR 3°W (2015) L 22740
- |22710 - 5:
C owe o | | QPRSI e e X : - N - --~7 MONTY
L - - N - - _
po—_ 2 On —lzaon L \ 10 NM FROM AIRPORT . 7 |
L . : ‘ 1 C ng--"
K B 2| - «OTQD RNP 1 -
B | \ als Inltlal, Missed Approach |
B [ AY — —
= | ‘\ gad >
L -=="80 -
NOTE
- y VH547 . GOODI 1, Gross LOTUS at 180 KIAS and malntaln untll D7 NM from threshold.| |
= : A . : % - 840 2, Cross D4 NM from threshald batwesn 160 KIAS and 150 KIAS,
= - 22°.00'
221N 22108 | 22=00 113°:50 114%00' 11410 114°20
B [ N | I R N N N A ‘ T T R N R N R T T O N N N ‘ 17
THR 25L 12,3 1 9 7 5 3 0.7
[ ADVISORY ALT (HGT) 4000 (3973) | 3580 (3553) | 2940 (2913) | 2310 (2283) | 1670 (1643) | 1030 (1003) | 309 (282)
[ SRR oo o= s A conr | Sl 050001 procand o rck
= fad 107§ 0% | wrerua IFL DME 4NM betwoen 1 and 1 mb to , proceed on tracl
254" to PRAWN, then turn |eft direct FAP IF TA 9000
to VH547, then turn |eft to GOODI, HH3F1 LOTUS
- - then turn left to MONTY, then TD MAPT 4000 4500
- Possible solution for RN o
- | 254°1
| 5% L?g.,-;sﬁ{—f---"“ I
- - = I
addressing South Runwa ~ | | [RoH sz
uR eLEY 27 - _
. . NM lo/lro 0.0 23 14,8
THR RWY 251 NOTE 1: Climb gradlent of 7. o%éaso ft/NM) Is requlred unﬂl reachlnEl 5000 ft.
S I g n a I n e r e re n Ce NOTE 2: A speed restriction of 185 KIAS |s requ\red untll reaching VH547, then 250 KIAS untll TD.
- OCA (H) A [ B J]c o E GS KT | 160] 140 120 100] 80
ro I I I g ro u n O p e ratl O n S O m't‘;'gx?} 1290 (1263) FAF to THR M:S | 4:37 | 5:17 |6:09 | 7:23 | 9:14
Straight-in|  winsos Rate of descent| FPM| 850 | 740 | 640 | 530 | 420
. Approach | M 771749
Wilih 7 0% |JAVAILABLE
Ml A7 309 (282)
Clreling
(HGT Related to AD ELEV) NOT AVAILABLE
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INSTRUMENT AERODROME ELEV 28 FT | HONG KONG TOWER NORTH; 118,2 VHHH / HONG KONG INTL

AP ROACH o TR BAL A GOS8 @5, GLsz
- . : RWY 25R
Z T T T T | T T 17T T T T 1T | T T T T T T T°T | T T 17T T T T 1T | T T ]

113750 114700° 114710 1147200 |

MMM SECTOR ALTITUDE

[

r — RNP1
L ELEV, ALT & HGT IN FEET Initial, Missed Approach

) DIST IN NM
B 4300 BRG ARE MAG _
- VAR 3° W (2015) (IAF) |
- SCALE 1:350 000 BISON 22730

|22°:30°

» GLS procedure with 3.2° | [ oo, i S
descent angle : TN R o
- ; > 4300

- A steeper 3.2" descent S
angle may bring benefitin [ 2 |
noise reduction : eve 4 3% ]

N TUNG LUNG——
8000 FVOR:DME 116.1

NOTE 22710
1. Gross RIVER at 180 KIAS and malntaln untll D7 NM from threshaold,
2, Cross D4 NM from thresheld between 160 KIAS and 150 KIAS,

6000

113%50° — 114700 114%10° 11420
B L1111 N [ N N N N I S | N [ [ | ‘ L1 T
THR 25R 13.0 10 7 5 3 2 0.7
ADVISORY ALT (HGT) 4500 (4478) | 3470 (3448) | 2450 (2428) | 1770(1748) | 1090 (1068) 750 (728) 296 (274)
MISSED APPROACH:
Gbpen smut o, :

V?-im dlrect to VH521 and cross
From \.-’H521 cllmb to 5000 ft and

track to BISON.
MAPT
RW25R
1_;59_% RDH 50
THR ELEV 22
WM toffrom 0.0

THRRWY 25R  NOTE 1: Climb gradlent of 5.0% éam f/NM) Is required untll reach\ng 5000 .
NOTE 2; A speed restriction of 185 KIAS is requwed until reaching VH521, then 220 KIAS unti| BISON,

OCA (H) A [ B ]c [bp E GS KT | 160] 140| 120| 100] 80
With 2,5% FAF to THR M:S | 4:53 | 5:35 | 6:31 | 7:49 | 9:47
Missed APCH 1321 (1299)
Straight-in| Gradlent Rate of descent| FPM| 910 | 790 | 680 | 570 | 450
Approach [“with 5,0% NOT
Mlssed APCH 296 (274) |AVAILABLE
Gradlent

Clreling
(HGT Related to AD ELEV) NOT AVAILABLE




INSTRUMENT  :cRroproME ELEV28FT  [HoNG KONG TOWER NORTH: VHHH / HONG KONG INTL

APPROACH | [SWSEUTALy [Bitksree Y  [m oLs ¥
y CHART - ICAQ ' - - RWY 25R
T T 171 J T 1T T T T 17T 7T T T T T T 1T 1771 1T T T T T T 17T | T T T

: 13550 114*00 114°10 114°:20 i
| MMM SECTOR ALTITUDE RNF 1 ]
L ELEV, ALT & HGT N FEET :
- FEor fliaht validati | : _ ison -
or 1ignt validatuon oniy, e o9 5% ]
t . t d d f __ \ / APPROACH A, oo |
NOt INtenaea 10or i | HHaNg y )
operational use : 3
« Short intermediate ; -~ e
| .
approach segment S :
E VH520 (1AF) i
° \ - TLING LUNG = ]
- 2.0 NM after a 90 turn : gp [ Rt -
m -- = b
. - Vo) -
*  RF turn not feasible due to I o
. . . .. . 22 10 NM FROM AIRPORT 5. Crous HAMT 54 180 KiAG. ]
design criteria limitation ] o w -
I 11 1 | | 1 1 1 | | | | | 1 1 1 1 | | | L1 1 1 1 1 | | | | |
° - T:DR:I:’;RY ALT (HGT} m:flfn?sj raﬁn‘nssaj nguamss} 820 (798) 313 (291)
- 3.5 glideslope s somnanc
G ety ot 0 i i
. o w;zﬁhwen;%gmm at 4 100 f, then % H
- Evaluate the feasibility of "
Its application in the |
THR R\W 258 NOT[ 1: Climb gradlcrl of 5,0% (304 UNM) Is requlred untll reachlr‘ 5 000 fi
b t I - h - t OTE 2! A speed residellon of 180 KIAS Is requlred untll reaching VE1521 then 220 KIAS untll BISON.
O S aC e_rIC enVIronmen OCA (H) Ale]Je o E GS kT | 160 140 120] 100] 80
f H K M;‘:!:‘:Abjé'_ 1332 ¢1310) FAF ta THR WS | 1:57 [2:13 [2:36 [ 3:07 | 3:53
O O n g O n g i:jlg:;}:l \fh:dglegot - Rate of descent] FPK | 990 | 870 | 740 | 620 | 500
I'\iliqs:iﬁ:lcl- I3 (291) mvalLABLE
(HGT ial;'::;”L;gAD ELEV) HOT AVAILABLE
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Flight Trial by Airline Operator
27 Nov to 3 Dec 2018




Trial overview (Flight Procedure Perspective)

Flight trial by
Cathay Pacific B747-8

18, 21 Nov:
Early Oct: FMS Flight inspection
coding to data
house for tailored

database 14 Nov: GBAS
mobile unit setup

26 Nov: Safety assessment workshop

17 Nov: Operational

End of Sep: Instruction issued | 19 Nov: Flight simulation validation
Completion Of_ 22 Nov: Flight validation by flight
procedure design inspection team (CAAC)

13, 15, 16, 18, 20
Nov: 5 controller
briefing sessions

Civil Aviation Department



Pre-Airline Flight Trials Activities

B Flight Inspection on the Portal GBAS (18™, 215 Nov)

. .

| -
.
.I

» | X
-’w.;‘. i — ap— -

. :
—— om

2 — o - ® ' i ‘ Google Earth
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Pre-Airline Flight Trials Activities

B Simulator Session (19™ Nov)

VHHH ARRIVALS 176

TE IAPPROACHES
stans R GLS e7L

ABEYIG
ABEY28 6LS2 25L
NBOARD DSPL y ABEY3A 6LS2 2SR
/= NORM === BETYIG 6LSZ 2SR
BETY2A ILS e7L
= < =]

MFD NAY
BICAS “\, PO

TR | LMV | FLCH SPD

07 /074
RMOTL 12.6

i

S0’ 0 ol/fif =

e
B

S CATHAY PACIFIC

By courtesy of Cathay Pacific
13
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Pre-Airline Flight Trials Activities

M Flight Validation (22" Nov)

Civil Aviation Depar

INSTRUMENT

AERODROME ELEV 28 £T

INSTRUMENT
APPROACH
CHART -ICAO

INSTRUMENT  scronrow ELey 28 £1
CH T

CHART 2 JGAQ TR Ry 23R -ELEy 2

7] VHHH/ HONG KONG INTL

AERODROUE ELEY 28 FT [FiONG KOG TOWERNGATE 1727
IR REATEO TO (oG KU Aobkonn ™ 11as
RV 23R ELEVZ27T) |HONG KONGDIRECTOR:  1145)

Vb0

‘ La lar

.

ons xova ower wor: ez]  VHHH / HONG KONG INTL

APPROACH HEGHTS REATED TO NG KON Adrmonc
AROACH o mHRIVAITHIRI [BSiae W awySss
f oo ke har
(IAF) 1
INSTRUMENT  scponvoue nownrr [Eeae i 77| VHHHIHONGKONGINTL  wigks |
APPROACH  "HEENIRIRSNE  [Biiow enale™ 1o GLS
ALRROACH o TREWEIUIRL [BESES e & 0%
A B IR s e RGP
2030 &l " 6000
n 10 NM FROM Al VH754 ] 4500
- o g SAMPU
L res -l 5000
3 ER,
L a7 2 1
r/ T
b ]
[ / (MAPT) 77|
[zw | @ap) (MAPD \ ]
L (IF)  HH1F1 |
[ i 1700 ]
[ 1700 W J o erp—
PR [ Er
N usa - mo(ross) | 750728 | 296 (274
[ 07 W o ee] |
L o} ELEV.ALT&HGTINFEET| . o OXMSwmmowns | ‘; TA 9000
I B o
L BRG ARE hin G e
p s 20 ] sunison
[ SCALE 1:350 000 41 = o |
iy [ | €254 201 K]
[eoasD) | [ [me [oor 58
r % Ao ] | L7 [7i0 [ [ w00
N ] ‘
PPN AN AR R SN kv AR Fon 2205 s
I T T
AovisoRATeT | 700ty | 950y | anoone) | 7o eww | ooy | wzoo) [ ool a0
a0 o WiSSED APPROAGH: [ROMEz] | s[as[sas .
i N 0 e ot 7 T
s e foesgie ot ey el st0 790 [eao [ 0| as0
e a8 e PSR
S e B
i o
(RSt |
o] 120[ 10o[ 60
= 7 [ooo [ 720 a0
o i EIEDED
NGTE 3 Gt Gasamor o czsanun s 0 s
NBTE e A S 2000 S
SCA T A8 [c o] €6 T [ 7eo] 0] 720] 00 w0
i 222 200) FAFloTHR | ms| ) 350
o ot e P 550 720 [ o0 530 | 420
o
(HGT Relaiod to AD ELEV) NOTAVALABLE




Pre-Airline Flight Trials Activities

B Safety Assessment Workshop (26™ Nov)

= Airline Representative
= CAD-AIr Traffic Engineering Services Division

m CAD-Flight Standards and Airworthiness Division
* Flight Ops
* Airworthiness

m CAD- Air Traffic Management Division

« OPS
- Safety and Quality Officer (Approach)
» Aerodrome Supervisor
* Approach Supervisor
- ATCO
* Training Unit
* Training Officer

Civil Aviation Department



Pre-Airline Flight Trials Activities

W ATC related activities:
m 5 controller briefings
® Operational Instruction issued

® Maps available on controllers’ display

® Approach charts available in the information
display system for controllers




Flight Trials Arrangement




Flight Trials Overview

 Following successful flight check, flight validation and
safety assessment

 GLS flight trials period: 27 Nov to 3 Dec 2018

« Cathay Pacific Airways (CPA)'s B747-8 (non-passenger
flight) participated the flight trial

« All B747-8 aircraft of CPA's fleet are GLS capable

Civil Aviation Department



Flight Trials Overview

* Portable GBAS not authorized as a sole means of
navigation

« GLS are conducted with the special conditions agreed
between the airline operator and regulator

« NOTAM issued to promulgate the availability of GBAS
for flight trial

* Pilots’ feedback collected after the flight trials

Civil Aviation Department



Flight Trials — The Procedures

ATC: Cleared GLS S - .
Approach RWY 07L N\ 7 @ Enroute controllers pass on

GLS requests to approach
controllers who would input
“GLS” on the situation display

: 4 Pilot: Request
e GLS approach

- Engineers

stationed on site

Civil Aviation Department



GLS at HKIA

\ P CIvVIL AVIATION
V DEPARTMENT
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Dmax Limit - 30 NM

Minimum
Approach Service
Volume

* Dmax (Maximum Use Distance)
was set to 30 NM in response
to comment from the flight
Inspection team

GBAS Deviations

Civil Aviation Department



INSTRUMENT  ,croprome ELEv 28 FT [owe kon towernorr 2] YHHH / HONG KONG INTL

§ i AP tho  RWAHN I [BEREREE B mL] rwram
= T T 7T T T T T T 'XL T —l.,| T T T T T 7T T T [ S, | T I_‘
max Limi T
L WINM SECTOR ALTITUDE N o
o 7 ""\\ [ELEV, ALT & HGT IN FEET|
F |/ wor O\ | [SReAREwe 6000
[ 4 | ,,%‘_ \ VAR 3* W (2015)
i / \ SCALE 1:350 000
L/ L ol
2o \SA 26800 ARP
|\ [ PRAWN
. .\ 5000
* Due to the long final for RWY 25L/R, SEANY
22'10 N
Dmax of 23 NM was not adequate to i o
- \ 10 NM FROM AIRPORT
provide advance information to pilots for | AN R v
. C N e 1
advisory use i woor " eoton [
—'Tzz_.l«)l 1 1 1 ‘.‘31‘50; ] 1 1 1 ] 1 1 '”‘l'alT 1 1 11 1 1 1 l“"l‘“T 1 1 1 l,l 1 1 l“‘l‘zz;o?i”j

INSTRUMENT  jcroorome ELev 2867 [fang ronc roweromrm iz VHHH / HONG KONG INTL
APPROACH HEIGHTS RELATEDTO | HONGKONG APPROACH: 1181 ’r‘ GLS Z
L CH 21533
Gasb

CHART =ICAQ THRRWY 25R-ELEV22FT) |HONG KONG DIRECTOR: RWY 25R
0 e B S S e S e e 4 L S S e B e e S e e e
- 11350 114%00 11410 114*:20
WNW SECTOR ALTITUDE 7
- Sy RNP 1 i
- / g N ELEV, ALT & HGT IN FEET Initlal, Missed Appiga
. AN DIST IN NM A
0 / 4300 BRG ARE MAG 4
[ & VAR 3° W (2015) (IAF) \
» \ RS SCALE 1:350 000 BISON 2230]
. / /
|22°:3¢ \¢ //‘ A (IAF) \ i
- Dy S 1°'~MEROM SeI & pLove HAMOK
L MSA 25N AR® gy, -7 4500 / 4500, ‘
i > 08, 4500
/ 2
/
L/
/‘/
l22+20
\
F\
L\
- N ¢ / -
- N / NOTE 2°10|
10 \ i 1. Cross RIVER at 180 KIAS anc malntain until D7 NM from threshold.
<=3y - 4 2. Cross D4 NM from Bveshold betweon 160 KIAS and 150 KIAS, =
B 1380 — 00 1410 114020
[ R RN RN Y.




GLS at HKIA

AIP HONG KONG 23 MAY 19
AERODROME CHART ARP 22°18'32.11"N ELEVATION 28 FT AMSL TWR 118.2 (North Runway) GMC 121.6 (North) 121.875 (Midfield) VHHH / HONG KONG
(AERODROME LAYOUT) 113° 54' 52.57°E 118.4 (South Runway) 122.55 (South) INTERNATIONAL AIRPORT

DMENSIONS M VETRES HOTSPOT
BEARINGS ARE MAGNETIC Do not confuse us
TWY A with RWY 07L - Pt
GP 331. DME TFR oy 258

— v caicn|  OMEVZSL Craox e

ITFR 1109 Criex -
VAR 3'W (2015)

TED
STRORE LIGHTS.

ARP
22° 1F3211°N

e J - nysesasTE | | =l y

GP (CAT Il & 1)
sensitive area

FNY UTH CAT 118
HOLOING PONTS

e GP (CAT Il &111)
3 | | 2 sensitive area

j o §
RWY 07R CAT | T — T RWY 25L CAT |
holding point & .;:m _, Ca[:go Apron holding point
JEESrm ot e NG A -
i om oo Eim . .
IR — o L GLS: Possible solution to address
;::‘:E:;.mm,"m : ground operation interference with

ILS on South Runway

k
Amendment 2/19

Civil Aviation Department
Hong Kong
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