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201847 HICAOAAR 7 Annex 10 Seventh Edition, July 2018fK
A > B —RR2006F-58 4 1Y Sixth Bdition#HP124F - 55885 #55 [ F LA
eSS B AR TP A ICAO Annex 10fZ2 > {2 4Doc. 8071 »
AE20185E .0 4F T Fifth Edition, 20184EAK » 81 E—AR2000F %42
Forth EditionfHf# 184 « ARG & » FFBSHBICAOS4Doc. 8071
f{EETLIER & Asbjorn Madsensft BHERFRFATAIEEZE MR 2 (E3TIHRC
7 5 BlEr A B$HEICAO Doc. 8071 Vol. & B Ei(53F— 35 » Ifi ¥
FRATURE 2 SRS T 4R T PR 1 S AU 07 =UHE (L BT P fge
LES

ICAO Doc. 8071 Vol. I Fifth Edition 2018 N ZXELICAO Annex
10 Seventh Edition 2018 A&t » ik ICAO Doc. 8071 Vol. IERRH3]
ARG BN i R R 4N ASL » Doc. 80715585 MR AT A
fi(Performance-Based Navigation, PBN) #HH%IHA 8 K 3 #EPBNFE 7
2 %[ B (VOR) K HIE S (DME) 8 Z E 5 IR R 5B 25 K 553 %
BTN » BENUE PRI TERES S 2£1ICAO Doc. 9906(&MTE &
trie FEESGEME P RITES (F S - SSSCRPBNEEF 23K
ZE 1 2 257 (Global Navigation Satellite System, GNSS){EZE HIJ#FDoc.
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=HEN)” drEtE o Doc. 8071 Vol 1T A B8 Satellite-based Radio Navigation

Systems (Ground-Based and Space-Based) iR {ES£ A5 F #E(TH »

ARZICAO Doc. 8071 Vol. T &hEARMTUHIEEEAH R 2 THH
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AEBETEZ 0 JH Bin the vicinity of ILS point B » ¥ 5 -for at

least 0.5nm containing of ILS Point B » H BiiFRATHTER 248K

Az AT IETHE K

Downwards

To make it simple we can
start Alignment at 0.25 NM
before B and stop atC

LOC Alignment
for at least 0.5
NM containing B

A Alignment B-T

Alignment C-D
/ I;lA

e / GP Angle|35
/

30
e / lzﬁ
4I 3
GP Cat I/ III i
120

LOC Cat] //// I1s
1
i 10
T — ocesyns /)
I SR R Pt N TUTTTITUTTTIT
Runway end E D T c B A
ILS Zone 5 4 3 2 1

This sketch gives the requirements for LOC and GP for all Categories
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Cartre of kocalizer
antenna system

When topographical features dictate or operational requirements
and altemative navigation faciliies permit, the following coverage
may be provided:

e
B o o
N D
&/ 9

g% 7 ——33Akm P L10° ooure line
5 E = = —(laNMl—— —=="—="~
=

&5

Note — If coverage as prescrbed in Chapfer 3, 31.3.3.1 is required
outside the plus or minus I5-degree sector, this is provided fo 18.5 km
(10 NM), as indicated by the broken arc above.

| D >

D = Distances and azimuths specified in 3.1.3.3.

Note— The point P is either 600 metres (2 000 f) above the elevation of
the threshold, or 300 mefres (1 000 #) above the elevation of the highest point
within the infermediate and final approach areas, whichever is the higher.

Figure C-8. Localizer coverage with
respect to elevation

Figure C-7. Localizer coverage with
respect to azimuth

DOM = 0155
(if coverage provided)

/,-’r
I
s
/
g g J .
] '5_—‘»_' TTemies ——————IDD:T-E\IJ‘\.C
BETK o i
m = y o localizer
s, anweena (80
" SystEm
Y
\'!.
DDM 2015 DOM 2 0,155
(if coverage provided)

A — Course sector £ 6 degrees

B — Displacement sensitivity = 0.00145 DDOMmetre (0.00044 DDM/foat)
at the ILS reference datum

C — DDM increases linearly from zero to value of 0.180, and then

=0.180

Figure C-9. Difference in depth of
modulation and displacement sensitivity
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10°

Lourse line

10°

Centre of localizer
antenna sysiem

‘When topographical features dictate or operational requirements
and alternative navigation facilites permit, the following coverage
may be provided:

P Course line

Centre of localizer

ankenna sysiem

Note.— If coverage as prescribed in Chapter 3, 3.1.3.3.1 is required
outside the plus or minus 35-degree secfor, this is provided fo 16.5 km
(10 NM), as indicated by the broken arc above.

1350 m (4 500 fi) HAT or lower

depending on operational need 600 m (21000 f) HAT or

300 m {1 000 ft)
_ a above highest obstacle,
Raised lower ; whichever is the higher

coverage boundary

Centre of
lacalizer antenna

Figure C-7B. Reduced localizer coverage
with respect to azimuth

Figure C-TA. Localizer coverage with
respect to azimuth

View from approach side of arc AB:
Cross seclion of coverage
valume at 31.5 km (17 NM) ,
T~ upperlimt L
7" uppe % |
1
i
1350 m i 500 !
u'i'#i. h-ﬁ |
00 m (2000 & HAT i )
o 300 m [1 000F) T FRaised kwer
Pighest chaibdie : GoverEge boundary
T T T T
* 5 1 1 15 E3

Figure C-8B. Reduced localizer coverage
with respect to elevation

moo 0 m
(1000 %) {2000 )
(See Note)

|« D >

D = Distances and azimuths specfied in 3.1.3.3.1

Note.— The point P is either 600 m (2 000 ) above the elevafion of the
threshold, ar 300 m (1 000 ff) above the elevation of the highest paint within the
infermediate and final approach areas, whichever is the higher

Figure C-8A. Localizer coverage with
respect to elevation
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View from approach side of arc AB:

s section of coverags

volume at 31.5 km {17 N1}

\

¥

~ Rased lower
coverage boundary

EE-

5 10

[ |
Lol ="

» Please select method for flight inspection

{EPower Density N4 IR [F e KAE - 12885 N T F-EhH]

i
Annex 10, |Doc 8071,
Volume |, Voolume |,
Parameter reference | reference| Measurand Tolerance
Coverage (usable distance) 3133 4334 Flag status, |-114 dBW/m? (40 pV/m) in all parts of operational
to DDM coverage volume from 25 NM, when within the LOC
See Annex 10,| 4.3.36 course sector and on GP:

— Power density

Volume I,
Attachment C,
Figures C-7TA
and C-8A
(C-7B and
C-8B for the
reduced
coverage case)

Power density

Cat l: -107 dBW/m? (90 uV/m) on ILS from

10 NM to 30 m height

Catll:  -106 dBW/m? (100 pV/m) on ILS from

10 NM, increasing to
-100 dBW/ m? (200 pV/m) at 15 m height
above THR
Catlll:  -106 dBW/m? (100 pV/m) on ILS from

10 NM, increasing to
-100 dBW/ m? (200 pV/m) at 6 m height
above THR,
-106 dBW/m? (100 pV/m) along the length
of the runway

Note.— The conversion is stated in Annex 10,
Volume I, 3.1.3.3.2.




— ICAOZ {:Doc. 8071 Iz #Hr e ICAO Annex 10 ZE 15
3.1.3.5.3.6.153K » FFAENMNZ9IOHz K 150HZ(S 5k 5%
S 1 7 SRR S 6 2 B I R IERBIB 60%7
FHER30% o B AT S4B E 4T SDM 2 3%
o AERE -

— Bl ER (RS B U R MR (BT

Symmetry:

Catl: Between 0.078 and 0.146 above and below
path

Catl*: 0.126 above and below path, within  +0.026

Catll: 0.126 above path, within +0.026
and -0.056

Catll: 0.126 below path, within +0.026

Catlll: 0.126 above and below path, within  +0.026
* Recommendation

— I fm R B S R

Value:
Catl:  Within £25% of nominal displacement
sensitivity
Catll:  Within £20% of nominal displacement
sensitivity
Catlll:  Within £15% of nominal displacement
sensitivity
HATRATHE A8 C A 2 E0E - ATHE R 252
QEE o

=

— Doc 8071337 =8 2 (7] BT R [ SR E R e
B W& 4 7= (Path Following Error, PFE)FI{Z il Bl 76 4 &R
(Control Motion Noise, CMN)JE N 23=15 » 5% [m) i
SR TR R - o2 SR TRAERER
C R 5 RIS OVA RS R - DAESE B AR

-9.



PRI SR B R e A P T

ZAENIRER AR T A BT

Parameter Measurand Tolerance
Modulation Modulation depth See Note.
9 960 Hz modulation (VOR without voice up to 5° elevation 20 to 55%
modulation) 20 o 35%
9 960 Hz modulation (VOR with voice modulation) 2510 35%
30 Hz meodulation
Modulation Deviation ratio
30 Hz FM deviation ratio
CVOR 16 £1°
DVOR (below 5° elevation) 16 £1°
DVOR (5° to 40 ° elevation) >11°

H Atk LT85 2UHEE  RPRATHIE S e T TR 20K
eSS

—  HEEER A E S ES TSR ARG R AR E A A B+ 1 us(150 2%
RELSO0IR) » it Bl sl & ARy > EIN G SRS ATiE R
SRS SRR A TR 0. 5ps(T5 A K250 » A IHET(E5R
DR BefRaSERT S Z i ER Z BB RIF T FERUE Z i
N ZAE— B Z I AE NG DR A & I F RO F RS TR
(LR /NP AT e 2 -89dBW/m2 B {H - H A5 LA TF-8h 5
AHEH - FARMTNIE S AT H SRR 2K i (B 5

Annex 10, | Doc 8071,
Volume |, | Volume |,

Parameter reference | reference Measurand Tolerance

Coverage 35312 | 335t Power density | Signal strength such that field density 2—89 dBW/m?
Power density or field strength |3.5.4.1.5.2| 3.3.8 (690 pV/m) at limits or operational requirements
Accuracy 3545 3.39 Distance <150 m

=75 m for DME associated with landing aids

—  DEEEDRIE I B 2 278 28 R B I SONE fe A Y S
LB S 240 72 rlRE MIEE I RTT IS fe B B U 25 3R 22
b BRI B2 240 2 BV RELL TS SR M RE AR G R

-10 -
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HATA RGN ETFILS & PAPIESHERE SIS H e

DGPSPAF&EEK -

— [ ZEZETR#%(Remotely Piloted Aircraft Systems, RPAS) B A
% RHZ & - HajfEDOC. 8071 Chapter 1.18 USE OF
REMOTELY PILOTED AIRCRAFT SYSTEMS{5 &4/ FH fi: A 4
PITIRHD AT B A AR AR E R IE B 3 MER BB
RVEAINIZE T 7%l - SFliAnnex 10BEERFEME: - BRETRIT
T A TR e FLAT 22 B TS A RE AR AT A TR AN 22 B 3%
- B EFIYAE BT EHE 552 5 R EARRR M A8 - 52
FUIAS 5007 PR A1 A 0 T R R 7 B sl o (68 P LAt OB 8B 5 = B
B TR RATHIAERRME -

ESiGEe
Aerodata 2~ EFE Il 4RV 2 - B SRR E(E H Aerodata

FEm 0T AR RRIESBEF N g st » RS

BRI A R A RO N A TE M T 21
2R /e E i 2R RIE N &85 SR ZILRATIF SR & N Z P IR
W S RO A BN Z 2 R 5 WERET Aerodata/ S AR
J5 FRONER S b 37 0 B8 2 A R E R R S B E » 2 IFAA Order
8200.1DFRANGR( Ko st H iR aat - L AFAARAR /A A E L 2 TROH]
DhAE - NIEEILTRAUIE HRE 2 B LR 2R /e G T i B 25 T =T A
& o ARG N Z IR MR MR H]  285% 2 fmae=/e A E AL
2T ICAO Doc. 8168 2[R - a0 = LS 03 K 21 Y
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o~ SRS 04 pEE - FHEREXLEEMLE - RER

AerodatafK B8 (ICAOTRMIGRI: ) WVER AT FREHEHTETH - FER

J& - FEEELHEHPRH o Sk o Aerodata s A S BAEE LIFAAfR AU/

A TE AL =R TR ES > (58 & A AR A PR 85 ~ Offset

Heading * Miss Approach PointZr &} - HH &S HENFAA R/
TE L TR oy A E (i 2 A =N HE TR SR -

RN B G BB R AN 2 Rk
FodE > A PR RATAHAREE K& EERZ( ICAO APAC Regional
Office) #E & 55 A O NH 2 2019429 H 1> & 4 A Bl 2 FROHIEE
S AL e B s b/ 5 & (The  Seminar on Flight Inspection and

Procedure Validation) » {H 52 BF& EEA4H &% — {1 o Y JF A ZEE -

S FLA R A T ) S < B R B A T

) ~ {#[ Flight Calibration Services Gmbh FRH|ZNE] Chief Technical
Service Engineer Mr. Matthew Bruce fif #  “Flight Inspection

Applications for UAS”

Flight Calibration Services Gmbh FRGHIZ T2 {5 B7 ke ELATATER
NI Z FRRIAR TS - AfE R 7y 252 B H A A Rl
SEH E2FEA -

(=) ~ Silk Way FRMHASIFCHI TFZER Andrey Estrov 735 H RNAV

Procedures Validation SWBA&KEg o

(=) ~ Aero Pearl Pty Ltd FRMN S Bsst S BN 2 TR BT 2 A

PtR > A FIELEONTRAIRS AL & L RIH S FE4Y - f2R
IHTRAT ke 75 it 3o PRI B s e e SUIPRATTN SRS ((ER 2 A
R FPigna iR a%) ~ Bl s SR pE ea AP AT/ N FRATTAIE AR TS © 5%
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/N H T.F2 B Christopher Dean f& #} “Flight Inspection
Equipment - Hints and Tips~ ° 73542\ 5] 262K (6 F Aerodata
TRATAE RS R 2 M RNER - 5fam EEEE © GP
Modulation Issues, NDB Bearing Error Anomalies, DGPS Telemetry,
AHRS Measurement Errors, DME Distance Calibrations, 5&zReceiver

calibration Stability---ZF T FH -

5 NEARHYERZ A B TR B R R PRIy > 385808
(e (E R R EA RS ER G A IEEE(E - ATFEMU
Fo B PRI A ol - (H S o T S8 3R P2 SOl R e e - B
Aerodata 2y H] S EWFFER 3537 > L3R 52 (4 DA IEE Y 5t 2 T AR 7
329.9 MHz¢332.6 MHz SEEAHFIIRATRAE R i 4 i - R
telE Bl 7 TTRZATIE RO B8 BC 724 %€ {7 2 108.5MHz
F2109.5MHz. 2 J5 e E2 2L FE PR B o filylg o 5] S o4 e R
WS RZRR Z EE - EIDRITEREN B ATE 512488
A LDA{# I 108.SMHz AR 2 ~ JL5=03 B 28 k2 21 4 28 LDA {3
109.5MHzAHAR - SEHCRFERCREOBTRE - NBEIFEERAUR

BREERETA -

TRATUIEA 28T W SRR RE SR b S EoHE A

I P T RALEE TP Aerodata 2 B 55 BHAT W 472K 5% 2 SE HIRATHI

SARSIIREIR(EIEE - WA EEEZ T EEA TR -

(—) ~ T EIERBEHT TR Z 52U F R

(5~ AW ThRERR

i HrE EEEEDONSS 2 HIhIRE - AHDRERR L RS EH B
ez N E N B A AT EIONSSS 1k -
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Quality Assurance during Flight Inspection :RFZSTEmTFOHNESE &

HEK

AFIS Troubleshooting and Error Reporting from the Software
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aerodata

[pr‘ecision in special missw’on]

Agenda for AeroFIS User Conference 2019

Monday, 2nd September 2019

18:00

Registration and Welcome Event

Tuesday, 3rd September 2019

09:15 - 09:30
09:30 - 10:30
10:30 - 11:00
11:00 - 11:45
11:45-12:30
12:30 — 13:30
13:30 - 14:15
14:15 - 15:00
15:00 — 15:30
15:30 — 16:00
16:00 — 16:30
16:30

Projects completed since 2017
GBAS GAST-D Flight Inspection
Coffee Break

New ICAO Requirements

Flight Validation and Obstacle Verification using Cameras

Lunch Break

ADS-B and Functions for Flight Inspection

Degradation of AHRS Heading Accuracy during typical FI Maneuvers

Coffee Break

Experiences in Performing Flight Inspection with Rotary Wing Aircraft

Customer Presentation

Evening Event

Wednesday, 4th September 2019

09:15 - 09:30
09:30 — 10:00
10:00 — 10:30
10:30-11:00
11:00-11:30
11:30 — 12:30
12:30-13:30
13:30 — 15:00
15:00 — 15:30
15:30 — 16:30
16:30

Application of Unmanned Aircraft Systems
More Traps and Pitfalls

GNSS Antenna Testing

Coffee Break

Operational Aspects

New AFIS Hardware Features

Lunch Break

New AFIS Software Features

Coffee Break

Future Developments and Requirements

Evening Event

Aerodata AG - Hermann-Blenk-StraRe 34-36 - 38108 Braunschweig/Germany
Phone +49 531/2359-0 - Fax: +49 531/2359-158 - E-Mail: mail@aerodata.de

www.aerodata.de
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Agenda for AeroFIS User Trainingcourse 2019

Thursday, 5th September 2019

09:30 - 11:00  Quality Assurance during Flight Inspection
11:00 — 11:15 Coffee Break

11:15-12:30 Troubleshooting System Diagnosis SW 2.1
12:30 — 13:15  Lunch Break

13:15 - 14:45  Polarization

14:45 - 15:00 Coffee Break

15:00 - 16:30 Proom
Questions and answers

Extend your skills during the AeroFIS User Training Course!
You are welcome to suggest preferred topics!

_i..
\/
We keep you on the best path!

Aerodata AG - Hermann-Blenk-StraRe 34-36 - 38108 Braunschweig/Germany

Phone +49 531/2359-0 - Fax: +49 531/2359-158 - E-Mail: mail@aerodata.de www.aerodata.de




Certificate

Mrs. Cheryl Chang

successfully completed the

Advanced Training Course for the
Flight Inspection System AD-AFIS

on 5" September 2019

Andreas Kleffmann
Program Manager
Flight Inspection Systems
Braunschweig, 5" September 2019
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The Advanced Training Course for the Flight Inspection System AD-AFIS
covered the following subjects:

e Quality Assurance during Flight Inspection
e Troubleshooting System Diagnosis SW 2.1
e Polarization

e PAR/VGSI

e Proom, Back Up / Copy






