s (HEHER - BE)

" BIRE ERApigH %%mfri}%?nxnﬁﬁ

5l HEEEE

MBI -
Rt
IGANEES
tH B -
et HI

RAMZEE RiiREE=
k) A=l =

iz

1054 1 H1I0 HE 2 A 13 H
105 £ 3 H 13 H



H B ettt et e e e e e e e — et e e s ea i —r e e e e s e rarreeeeaas |
AN = L= & TSP URRT RPN 1
B R 1
R =l N BN U] = SRS 5
— ~ BFEERMTAHAR 8168 FEOHE v 5
B o 6
= JEIEHEER RS AR TE s 14
R - & g e TR 23
o B R e 28
PN BEEERRR oo 32

BE TR oottt e 35



% - Hif

AR EZILRATF IR Z fifT BB I Fra Rt L 2/ i R
ZIEHS - BRRE P BRI 2 & K ATE TR 2R EUEAERE - AHRERR G T A\ B R a8 2631140
KEBEM > 751 T PR RSN Fraka TR IE ) SRR B BT
st AT fRTHENTE et ADETR - IRt e s Z RATIRFS -

=R

AR BUEETRIE Ry I ESATER 5 (Singapore Aviation Academy)fa% "
P B A AH S AR o s s R E 9 ICAO PANS-OPS Instrument Procedures Design
Module 1: General Criteria and Conventional Practices) | » 3t 18 {722 &2 1(# 2.1) »
FH A B AR RS R Rl R 2015 4R 228h % 2016 4£-9) > AR SR A S DIk e D
TFELAE 30 128 - AR B IE2ETH 12 (122 B8NS TRV EEE —
P& ES 3 IEERIE - IR H T 6 fr BB RATEHEAIRI » 6 L HBEUFHESEEHEALK
> S L RRAREIRG > 1 ir BEWE - BURS R EIRE B EIIIE s
NAZHES -



= c‘edyr;esgDeSl ‘
'General Crlterla and Co’hventlonél acticeSEot

WrESREIET A - 1 A 10 HEEsRESR 225 PHRTEiny - 2 A 13 H#E
eIk 226 PHHIRER - SRAERR TSRS > B 3 REFREGEraeaT Bl
SRR > 2 T IER K 1 ARG > B E SRR SOAIBRAEH B2 70 73 BL A
AIHUSAERREE - (NERMEHEER (% > BEGREFEIFE 2 HCN) - % 2.1 RATGR
TR -

7 2.1 2016 FEIEERATAH R ENE Fraka R EL IR ERIE R
HEA SRR N2
LA ILHE | BElERE] -~ 34 -~ BiE REEE R
PANS-OPS SZ{4-224%

Review of mathematics for procedure design

Review of aviation principles and navigation fundamentals for procedure

design




1H12H

General criteria
Bank angle, turn rate, turn radii calculations and plotting

ICAO wind spiral calculation and construction

1 H 13 H | Forming Fixes Applications

NAV tolerance (VOR, NDB, DME)

Fix tolerance area

Minimum Obstacle Clearance construction and calculations
1 H 14 H | Initial approach segment

Intermediate approach segment straight
1 H 15 H | Final approach segment

Course Reversal

Template Application
1 H 18 H | Racetrack construction

Missed approach straight
1 H 19 H | Missed approach intermediate phase

Missed approach turning

Turn at altitude/turn at height
1 H20 H | Missed approach turning

S
1 H 21 H | Non-precision approach procedure design lab
1 H 22 H | Non-precision approach procedure design lab
1 H 25 H | Non-precision approach procedure design lab
1 H26 H | Non-precision approach procedure design lab

Precision Approach general principles

OAS application and calculation




1H27H

Precision Approach Desk Exercise
OAS application and calculation

Missed Approach Straight

1 H 28 H | Turning Missed Approach
1 H29H | Collision Risk Model
CRM Exercise
Precision Approach Criteria Review
=5
2H1H Precision approach procedure design lab
2H2H Precision approach procedure design lab
2H3H Precision approach procedure design lab
2H4H Precision approach procedure design lab
Presentations and Critique
Departures general criteria
2H5H Departure OIS
Obstacle assessment
Departure procedure design lab
2 H 10 H | Departure procedure design lab
2H 11 H | Final review
A
2 H 12 H | Charting and visibility considerations

helicopter conventional procedures

Certifications

&SR




RIE

RIGRAEZEREERT By Ralph Sexton 554E o Sexton Je4EHY 1994 FRRK% - FF
281 ICAO K FAA MHEARERRE Fe i S - 2 4RiE - W J5 B0 Sofr s B
ENERFEGET - AXERIEEEHRIZ - Sexton S EiF A FEREK -

fEZAGERD Sexton ek Ry FEEIFE » H AR B s 7 48 852 - Sexton
SRR T TFERE  ZERNEIENRESD FEE B R MR 2 1%
Sexton JeAEA G N —EE  Sexton JoAE R R PEER N A LA PowerPoint #5217
RO BESRE IS L REEESR PowerPoint FE%E - 13 FREMRS BLER
12 o BEATD B S0 BRI TR R R IS (E A R AL » MEE A BN IR AR K EC R

THE ZaaTAEE -

2 - BEAFET
— ~ BIFRRNTHSS 8168 FE 01

PANS-OPS (Procedures for Air Navigation Services-Operations ) BEFN iR EAE
Fr B A2 2 E SR AH BRI AR s TR B PR B AT AH 4% 8168 SR - 8168 53 For Ky 2 45
(Volume I } Volume II) » 5 1 & Ko TRAIFEF7(Flight Procedures) » FEHITRIT &
HRE ~ BN ARIENT 25t ZREFrasat - BT icAS Ry 2010 817255 5 i - =6
2 &R H R E 25 R RE B 5% 5T (Construction of Visual and Instrument Flight
Procedures) » #i#0 H 1 S AR 2 RMTRE e hlE e - SOt By 2014 F3 17256 6
R ©

ARREFAEFE NALL 8168 57 SR 2 & F Tl - 8168 58 X FNE 2 4Bk
Fhx - JE By Part » 5140 Part [ General ~ Part II Conventional procedures & » Part 22
435144 Section (Section 2 ~ Section 4 ) » £ Section 2 T 473%1#% Chapter (Chapter 3
Chapter 5 %) » Chapter P 5y & B Paragraphs (3.1 ~ 4.3 %) o HESZEHRRIfIE Lot
ZafEAEHE 5 I E S [-4-5-2 B Part I-Section 4-Chapter 5 55 2 H - {HESTENHIETFE

5



JR[E] > 540 Figure 11-3-2-3 & Part II-Section 3-Chapter 2 [& 3 -

=~ BNER

IR R AT AR SR BN s DR W SRR B 2 =R rase - Ik o3 Al iy
JEKE T PR 527 (Non-precision approach, NPA ) ~ KT (7 e #5525 ( Precision
approach, PA ) JHEHEFET -

B 235727 (Instrument Approach Procedure, TAP ) B/ Pl 0 B 22 3G -
T2 25 E A RE P L7 B RS A i B R U TR A TRE R LIRS IE R &
Fiz= s » BT R e R B 2 Pl - FEMEREGR MR (NPA) B2
TSRS HESIRT (PA) Z A RIFA T E RS BN MM 2 514 (vertical
guidance ) » 275 % BB RS [ER T M2 7 RISt B SRS - FRISTRRRES S
TRFP AR /KRR IE 2 B - FEISHEREESET (NPA) 3ETS5 it
BN B eSSBS (VOR) ~ B#fiie (NDB) KoHIEERE (DME)
% MRS SR (PA) SRETRR T (A L& BB 2 A - A
PEOLTE HREAES [ A 24 (ILS) ~ U FE% 248 (MLS) B¢ GCA St
TE BT

TR FPetat iR 5 R A0 A BRI 1508 = s B R S R AR R D7 2 =X
SRS EIRT S TREE - NE TR - R R R 2 B A DA R A
G GRS RUIIRCELE 5 IR - A RAE S NI B #8 25 (round down)
BHE AT (round up)ZH H 43 IEHE » BIANHESLRRBEIT AT - SVAL AT SOt 2 REREY)
SRR L o — iR 2 S RILVERED R B (E PR a1 B 5
SRR R - BRI SRR SR -

TR PP R 2 D & 2 T2 SRR I - 2R S A A S B B e

sBREIETA(Threshold) 2 #E7R 22 BRIAS) K/ NG By 5 J » AT R 3.2.1 - HAMRE
6 #H(Category H) - H R E JHp8 FIATZEES -



%321

=yl FERZER(TAS)
Category A IAS < 91KT
Category B 91KT < IAS < 121KT
Category C 121KT < IAS < 141KT
Category D 141KT < IAS < 166KT
Category E 166KT < IAS < 211KT

NEEEAR P aat T BESEEESRAN » BT ERERITIEZ 8 - M
SIS PR ST R Sat B3 (Tumn Rate, R) = (A SI Bfr ZstHE AR R=
(6355 tana)/mv > @ A Bank Angle * v 5 TAS (KPH) ; NON-SI ¥fir A= AR =
(3431 tana)/mv > v 5 TAS (KT) » R BB EEEE(DEG/Second) » f A Al
# 3.0 %sec o FHERE R ATRIHEE L 1(Tun Radius) * Ay r=v/20mR -

I E R T fiiie 4% 77 15 (Omni-Direction) 5 2% 2 BR K A H EEE e
TARHER < Eg = W x 6/3600 X R » Eg fiitiE S0 [T - 2R W ZE 7 1%
FrimeErEEsE o HaeEE 2 B INEHmak ~ BEEE > v 381 R & 07 Ese 8%
2 BRI 3.2.1) B[ B I SE -



c1is perpendicular to still
air track

wind spiral

wind effect for E
degree turn

still air track

e2

el

f1

ni nZ

321 EURfEREHE -

T EHRE 7 fReE Iy - /R [ElR T R IRE I/ B T A 18 5 2 JEURTE » I
PSSR E Z VISR IMER 15 &2 fRaglais(E 3.2.2) -



322 EURTEIRTEERI -

e EGIE Fr RE T as G E Fr OB TR S5 HEIG 1R Fr) 2RI TR 1K 5%
FEAE S [EPEE(E 3.2.3) > 77515
® ZFFEELY (Arrival Segment )
® IR EY (Initial Approach Segment )
® HEfEIEESY (Intermediate Approach Segment)
® & HEISIEEY (Final Approach Segment )

® RJeHEISIEES (Missed Approach Segment )

7/

%322 ISR S RO S SR 2 bhRR

FEELDhRE | IRMETREEES SRR TETERE R IR

FGIEEL BrEFEREL | AR e B (Arrival | FIRTES E i BE(Arrival
(Arrival BRI | Fix) B 05 mh Fix) 2 i ) 1855 B

Segment ) JEFTETER | (Initial Approach Fix, (Tnitial Approach Fix,

9




IAF) [RZp8iE

IAF) RIZ B8

%)
OGNSR | TR | RIS EE IAF £ | HEVESE IAF &2
(Initial SR A | R ARG
Approach P& iREE(FT | (Intermediate Fix, IF) (Intermediate Fix, IF)
Segment ) B | EZRETE [ BEAR

B E

B 2PN

BESEZE

B IS

E2)
hEEGIEES | fRALMIZESS | B RS E AR E T A5 T fir B
(Intermediate | F%EEARE K | (IF) (IF)
Approach SMIULGETT | AR S E i B EX e diyig
Segment ) Bt TFEQE | (Final Approach Fix, (Final Approach Fix,

JEFTETEF | FAF) R BR{K FAF) [ B&1%

RS L

AR ES)
B GG EE | FIERERT | RS E ik H iz #35% (Final
( Final ZHetg M| (FAF) ZERREHESES | Approach Point, FAP)
Approach FEER(FTARE | (MAPY) RIZBSE > | EEKMESIEE
Segment) 2 | FPHESE | 1E (Missed
A HEERR E BEPEEE T | PR RESEREIIE | Approach Segment) 2
( Precision Hgam—) | s T - 5HiE | PRERKESG
Segment ) e (B T e 1 ik ( Intermediate Missed

10




& HAGHERr > AR
PRIFRAR MR
HEBRR A

(MAPt) > Bk

2l EARg

Approach Phase) ff2
FRTE > FEREERIS 7R
AN E R TS
J& - M B B
AR HES

AR HE IS B
( Missed
Approach

Segment )

RIS E
I 7E LB (P
AR
(=i
Bz o M EAZ
HIE—)

s HESEE (MAP)
B EIEELR
AL R R A

i

={113

N

B E R {& ALY
HEFHH (Final Missed

Approach Phase )

11




Missed Approach

Initial Approach
Segment

Segment /,’7
/ MAPt FAF
\
~-- s »
Final Intermediate
Approach  Approach
Segment Segment
3.23 Fes SR IE R R E E
S PR e a T AT Bk Z A2 e R S E [E 20 N 3R 3.2.3((EH 2 2R AT fy
km/h) 5z == 3.2.4((5 H 2 2R A7 By Knot)

#3.2.3 Mz

12

R #[E R (km/h)



Max speeds
Range of Range of for visual
speeds for final approach | manoeuvring Max speeds for
Aircraft category Vat initial approach speeds (circling) missed approach
Intermediate Final
A <169 165/280(205%) 130/185 185 185 205
B 169/223 220/335(260%) 155/240 250 240 280
C 224/260 295/445 215/295 335 295 445
D 261/306 345/465 240/345 380 345 490
E 307/390 345/467 285/425 445 425 510
H N/A 130/220%* 110/165%** N/A 165 165
Cat H (PinS)*** N/A 130/220 110/165 N/A 130 or 165 | 130 or 165

Vau Speed at threshold based on 1.3 times stall speed Vg, or 1.23 times stall speed Vg, in the landing configuration at maximum
certificated landing mass. (Not applicable to helicopters.)

* Maximum speed for reversal and racetrack procedures.

** Maximum speed for reversal and racetrack procedures up to and including 6 000 ft is 185 km/h and maximum speed for reversal
and racetrack procedures above 6 000 ft is 205 km/h.

ok Helicopter point-in-space procedures based on GNSS may be designed using maximum speeds of 220 km/h for initial and
intermediate segments and 165 km/h on final and missed approach segments or 165 km/h for initial and intermediate segments
and 130 km/h on final and missed approach depending on the operational need. Refer to Part IV, Chapter 2.

Note.— The V, speeds given in column 2 of this table are converted exactly from those in Table I-4-1-2, since they determine the
category of aircraft. The speeds given in the remaining columns are converted and rounded to the nearest multiple of five for operational
reasons and from the standpoint of operational safety are considered to be equivalent.

2= 3.2.4 fiZe 28 R # [E = (knot)

13




Max speeds

Range of Range of Sfor visual
Aircraft speeds for final approach| manoeuvring Max speeds for
category Vit initial approach speeds (circling) missed approach
Intermediate ‘ Final
A =91 90/150(110%) T70/100 100 100 110
B 91/120 120/180(140%) 85/130 ‘ 135 130 150
C 121/140 160/240 115/160 ‘ 180 160 240
D 141/165 185/250 1301185 | 205 185 | 265
E 166/210 185/250 155230 | 240 20 | 235
H N/A 70/120%* 60/90%%* | N/A % %0
\CatH (PinS)***|  N/A 70/120 60190 | NA 70009 | 700190

Vi Speed at threshold based on 1.3 times stall speed V., or 1.23 times stall speed V., in the landing configuration at maximum

certificated landing mass. (Not applicable to helicopters.)

* Maximum speed for reversal and racetrack procedures.

L Maximum speed for reversal and racetrack procedures up to and including 6 000 ft is 100 kt and maximum speed for reversal

and racetrack procedures above 6 000 ftis 110 kt.

L Helicopter point-in-space procedures based on GNSS may be designed using maximum speeds of 120 KIAS for initial and
intermediate segments and 90 KIAS on final and missed approach segments or 90 KIAS for initial and intermediate segments
and 70 KIAS on final and missed approach depending on the operational need. Refer to Part [V, Chapter 2.

Note— The V,; speeds given in column 2 of Table I-4-1-1 are converted exactly from those in this table, since they determine the

category of aircraft. The speeds given in the remaining columns are converted and rounded to the nearest multiple of five for operational
reasons and from the standpoint of operational safety are considered to be equivalent.

= - AR E ST

s aT IR IR HE R s i

( Parameters ) B1F5 :
1. BRIEEERE (Alignment)

2. PEREE (Length)

5512 7 25 118 P& B% (Segment) B >

3. TFEREE (Decent Gradient )

4. {REEIR (Area)

5. EEEEYIIEEE (Minimum Obstacle Clearance, MOC )

DUT 53 BER A A [EI P B & 28 2 e tHH i
3.1 EpIHESFEES (Initial Approach Segment )

14



. EREEREEE (Alignment)
H TAF #E A Sl #EG P B 7 BRASHEE M i ARy 120 [ o fREER [
J& » &% & DTA(Distance to Turn Anticipation)(&] 3.3.1) » DTA 1B /AR /DTA = r *

tan= (r RIS 0 o RIBEARE) o EEEAREAR 70 FER o FAEE IR

INM e B 5285 (Tum Lead Point) ° [#](3.3.2)

Flight
—

r: turn radius

DTA: Distance to Turn Anticipation
MSD: Minimum Stabilization Distance

A
DTA = r*tanE

3.3.1 DTA (Distance to Turn Anticipation) T~ = &

Lead radial

4km (2 NM) (Cat H, 1.9 km (1 NM))
of lead with angle of interception 70°
and beyond

Max turn 120°

Initial approach track

3.3.2 Turn Lead Point 71~ = &

2. BSEEE (Length)

15



R AR 7 2 R UG SE AU 2 R - (BB 15 S0 2 R P R ARG Fe BE ok 25
DTA ks MSD ZRJE - fx ¥ #5508 B i KIERIS R PR - 17788 8 Bh B
FTREfR bR < #ilE - &/ TR EEEERIVE 5 BEE AT & MERERESE -

3. TFEEEE (Decent Gradient )

TREMRER R HE NS ERUERNER - LE LR - 2EL
FT/NM 27 © ie W) ES IR EL i T IEREIE Ry 4% (N IEAELT Ry 2.3 &) - K N
BRI Ry 8% -

4. Pregliis (Area)

FEPREE I - D/HFR L B BEYIE A e S0 PR o PRl s E R (0
RIS SNM(Semi-Width) < SNM Semi-Width 25457 B F &Ik (Primary Area) & 8l
&Ik (Secondary Area) » % 2.5NM - [K VOR B ZAVEHE: - Z{EFd VOR EFE
firikG - AIlEEREE VOR 36.5NM #h2 fra&l sl Semi-Width /D tan7.8° » D /Bl VOR
Z pEHE - A NDB BIffTEZ A4 » %58 F i NDB &35 2 fiiikh - AilEEREE NDB 27.5NM
Y7 {REEE IS Semi-Width ADtan 10.3° » D A1 NDB 2 fEEE([E 3.3.3) ° FIEE &
B s Semi-Width Z55

52 km 69 km
m (28 NM) (37 NM)

E= e e el !
==

% =~<—____Prmaryarea

Secondaryarea == T —— " ——__ .

= "R
VOR/NDB W

3.3.3 DL VOR/NDB % IAF B {fE i~ =E

16



5. e EEBEEFEEE (Minimum Obstacle Clearance, MOC )
e ) HESZ P B F [ 35k (Primary Area) 2 i (R FEREEIFREE £ 300 22 R(984FT) - &l
&Ik (Secondary Area) HIJEHRTAR AHIE 300 A RERMERIMERZE 0 AR -

Assumed lowest flight path = é v : ;

Secondary area . Primary area . Secondary area

1/4 of _ |J 1/2 of __|‘ 1/4 of
total total total

—

Total width

A

Y

fE 3.3.4 Primary Area & Secondary Area 71 [E]

3.2 FEESEE
1. BEGEREE (Alignment)

1 IF RHEOE RS B 2 B S i R Ry 120 1 Bl W) ES PSS
HIE - EEE AR 70 LR > PSS HTRIAT 2NM FRa B S -

2. BEISEREE (Length)

R ISP S I R IR TSRS By I0NM 5 B AR A A 1S NM > B AR |/
S5NM - FHEE AR 90 [ AR 3.3.1 Frnai B amy N2 BRE RIS flaniEs
PRI 109 2 114 B2 > BRpg iR &R ONM -

%331 R R NS RS



Interception angle
(degrees) Minimum track length
91 — 96 11 km (6 NM)
97 — 102 13 km (7 NM)
103 — 108 15 km (8 NM)
109 — 114 17 km (9 NM)
115—120 19 km (10 NM)
CatH
61 —90 5.6 km (3 NM)
91 —120 7.4 km (4 NM)

3. TFEEE (Decent Gradient )

YN EE R R A iR R WS B (H B R T pE A ZE 23 2 MERE O 35 I SR P ES
PRGN PR BREI 22 IR » B RN RS By 5.2% (8 5 3 FE N IR) » i AfR & i
EPEEL AT 1.5 NM ZB{RHEREH -

4. fREEEIK (Area)

(REEIUE R IF B (REE IS FUE B (Semi-Width £ 5 NM)ZE FAF B>
PRI 8 57 (8 3.3.5) » FAF 357 Semi-Width BTSN 2 » FrsidHi 2 )2
fIBE(VOR)Z semi-width £ 1.0 NM » BEfEE B 1.25 NM

18



Intermediate Segment

FAF

33.5 tEHEGIEE R & U R

5. Er{EfEREEPEEE (Minimum Obstacle Clearance, MOC )
rh R AESGE BE T sk (Primary Area) 2 S (K FEREVIBERE £y 150 AR (A2 FT) - &l
&5 (Secondary Area) A EHATARAHEIE 150 A RARMERINMERZE 0 AR °

3.3 m1&#ELPEEE (Final Approach Segment )
1. BEEEREE (Alignment) :

H1 FAF RS RIS 7 PSS SR 30 E(AB,CD iz
7) © A 2 BER i E R 08 L Al (& 5B B2 8 A€ (Final Track
to Runway, FAT)EPEE 008 2 B R Ky 30 (A JH K B JAffiZE 28) = 15 JE(C
¥k D Bifnzses) (B 3.3.6) - S A Falm o AIERIRGEHES; (Circling

approach ) °

19



angle (Max 6) restricted to Cat A/B; DF or LOC

facility
15° for other aircraft categories \3

—

Maximum { 30° for procedures VOR, NDB

Runway centre line -
S e T e
TﬁiR Runway
ini |
1400 m minimum >

vk
Final app™© o
\

(6 more than 5°)

3.3.6 mEHESM SR (FAT) Bl P OERIARRY 5 & 5 ZHi#E

E R Z BV EfE L E - (ERRESIEERAE (FAT) Bdpf Ot
{EERITA/INGY 5 ER - AUFYEEREREEEE (THR) 1400 AR - 4R BEEEA 7]
i 150 2 R(E 3.3.7) °

VOR, NDB
DF or LOC

facility
Final approach track i o _x
ey

[ Runway centre line THR y
1400 m ‘

(6 equal to or less than 5°)

337 EtRHESGH ISR (FAT) Edpfid ORISR/ IR 5 FEZ I #E

2. PEEESE (Length) :
(& IS B R RIS RS B SNM » Il REE/D 3NM » SRABEE 2K
sEEMSE  SEREEHE -

IR

i

3. TFEEEE (Decent Gradient )
BB EGPEES NS E 7 H FAF Bh 2 S RIS 5 SRR
Ze SN HIETE 2 =B GO FT) » 1B AR A

20



Gradient = (FAF Altitude — Runway Elevation — 50 FT)/FAF to Threshold

AR MGG B FE IR Ry i/ N N ERIE By 5.2% (NI FaE Ry 3 ) - A JE
Ko B R ZEgs i N NEREEE By 6.5%( MRS Ry 3.71 ) » C Fk D HHfiiz=es
BOK NERBIE By 6.1%( NEAELYFy 3.49 &) -

4. {ReElEIE (Area)

TREERIN E S (k2% 2 BB 22 - FAF BhE s g =
(VOR)Z semi-width &5 1.0 NM » DA 7.8 EE[RIFMNERZ 20 NM > [z semi-width £y
3.74 NM ° FAF BESSHARRAIE > semi-width £ 1.25NM > L 10.3 FERSMEMZE 15

NM - % semi-width £ 3.74 NM ©

5. EEEBEEBEEE (Minimum Obstacle Clearance, MOC )

st i 1R HE E LR (FAF) e 1% HE S5 B T 6 3 (Primary Area) Z fi (B [RERGE
VIbEE Ry 75 SR (Q46FT) - BlE& sk (Secondary Area) HIIEHMTARIHIE 75 AR &R
SMERE 0 AR - HiEEEESENE > FEilZ mREREYIREERS 00 AR
(295FT) > EllEIsk Al EMi4R N EIE 90 A RERPERIFMERE 0 AR

3.4 FREMEFFEEE (Missed Approach Segment )
BRI B 1% HE 5 IS B A B 5 TR N B I HER RS E A B
(MAPY) » [EFF R ESE - W25 E Z FFaafiidk - 2HSaE MBS S 12
Frel BTN AN « SEESIE P gata T —(ERRKHESIR - H I ANRA
SEHRFEE A -
RS E TR LA (% IS IR EL AR (FAT) L A/ NS 15 JE s HARER R
#EI5(Straight Missed Approach) » A KHA 15 [& fyiEE e (Turning Missed

Approach ) °

21



RS HESG NG B oy By = s B (Phase) » o3 il By i #) 35 25 HE 55 il (Initial Missed
Approach Phase) ~ HftiER 26 #E5HE H (Intermediate Missed Approach Phase) & iz 1% 5=
S HEGHSHA (Final Missed Approach Phase )

B fEn e HESG I HA(Initial Missed Approach Phase) H 24 #EE5BE(MAPY) £ 4244
JleFt-EE(Start Of Climbing, SOC)fH 1E © MAPt 2 SOC Z FEEs T HE ATy
MAPtto SOC = ATT + X +d » ATT Ry BhE a2 /i fiiaraT{E (Along Track
Tolerance, ATT) ; R BFRER BRI X fy 3 ¥ » fiZEasSEIFRT d fy 157D
H Ve R HESG I HH 2 A (R PR B P (MO C) B e 1% HESG I B 2 B (R P st P it
(MOOMIEI(75 ARE 90 AR) -

7 e 5 2 #E G HA (Intermediate Missed Approach Phase)Z&AFEZATEFHELE(SOC)
ZNETHIEEL - BN AR R (R REBEIBEREMOC) 2 50 AR PA b ik - HfEERdk
HESGIRF I > ARATAR AT 57 By ELARER IS HE S (Straight Missed Approach)s##E F5%
#E35(Turning Missed Approach) °

HERERA MY (Straight Missed Approach) * HH [EJER IS HEISHS H B AR 55 HE
SR AR FEME 1515 o TeHARE 2.5% - T2 R REEYIIEHEMOC)
Ry 30 AR BNEIBRTEMERNHEIE 30 A RERMERSMERZ 0 AR - & 3.3.8 5
AR HERS 2 I B (R PR BB (MOC)

R SR L (Turning Missed Approach ) © & B (& HEGRI4R (FAT) BlgRskifE
SNSRI B SR 15 3 o TS HAIES - o RINVRESEEE (Tum

at TNA/H) NMFAENES /| Bhiia i BEsE (Tumn at Fix / Facility)) —3# -

22



>

& o
N
& O
S \e° 2o %
@ N s0C 2 30 m (98 i)
MAPt| ¢ X >
I g 50 m (164 ft)
+ (Cat H, 40 m (132 ft))
Final ! "
approach ; /’;Ey/fo —
MOC ! —
Y H —_
1
L

:

A

Intermediate missed approach ——— »{€— Final
missed
approach

Initial missed approach

3.3.8 BRRIES S IR E 2 (KIS IR EEMOC)

I ~ R SR T

VSIS B S THS R T RS E M E (Alignment) 4h » FFELIEIEREHES
Z B AEBSIEESAEIE] - 1 TAF M A S0 A5 B 7 BRSHRES AR i Ry 120 [
H S i A5 EL A AR SIS B - A RS E B (IF) IR FAfE RS
90 & - [EREH - EEEEE 70 N - EAIREAT 2 NM FRac Bl -

TSI Bl TF #Eh B R HESRE(FAP)GE K » FAP B Ry Raj iS5 = fE 1
& EIBIEZ=(Glide Path)sR5R 2 fAir & - i RS I By 2 BR A F 72 A E 1 Z(LO0C)
Zalak - e G EAE o PRESEE (IF) 2 LOC ZHRIEHERy 25
NM > S EEERE Ry SNM « TSI~ (REEEIREE - HRVIHES IS (RE
6h 3o B P8 el 2 AP R4 T (OAS) 2 X THI (X surface ) [FIEL o B {RIEHEEY)
BEE (MOC) EiZRkEhEMES, i SIS L AHE -

BeiR#ESIEEE (final approach segment ) FH FAP BE 21 BT 2 (Glide Path)aH55%
Ve 22 PR (IR = 2/ B P v B (OCATH) Z AL . - PRa i dak B o I I isE )5 P A T

(OAS) #ifH -
FR R HESG N B R R B T b v /BB P 1 2 (OCAVH) 2 [ B 4R 22 v A B A
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BE 300 AR B IE © 43 By E4RERL LS (Straight missed approach ) R LS
(Turning missed approach) WVHH o B 4RRIHES,  (REEREEFE OAS B >

7 PHE S 300 ARZArESMNEMM 15 & (8 3.4.1) EERA S (Tuming
missed approach) 43 Ay AR E =SS (Turn at TNA/H) KAELES /1 BRI

WEEEES (Turn at Fix / Facility) —J -

Width of “Z” surface
at 300 m height

341 ESRERAIES 2 IR IRISEZ

FEREPREL (precision segment ) I3 © e/ HEIRFEEY (final approach segment ) ~
SR HEIGIE Y e )R g S A (Missed Approach initial phase ) J t iRk i
B HA (Missed Approach intermediate phase ) ° JREIH fx & #E35%5E (FAP) #2 - £
THEEE 300 A RREFnEEEIRAIES 2 SE - NESERE RIETHEE
B 4% Eh(El 3.4.2) -
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"""" ~ oM
Rt 300 m (984 ft), or
T MM the minimum height for -
Hg aturn, if applicable Phe

< Precision segment »|

[l 3.4.2 FEHERS B EE] o

R BEEYRYA5 THI (Obstacle Assessment Surface, OAS)
B RRE R YA T < AT A S ARG B s JFR » iRG FEAlEREE X~ Y~ 2
FH A TE A 5] fc (% SIS B T 5] By IE X FH 2 TERA ) B (& M P B 2 e (I Ry I
Y J5lA] S ER Ry IR Z U5 1A - fiizE #ESS  PRAE T PR (i T < PR
B1077 o
PRSI (& 3.4.3)F8 4 {(EREmEW ~ X~ Y ~ 2)FrdiRk - HSPm AL
2= Z=AX+BY+C KFm » HfEE A~ B~ C (RIEEZEAE (Glide path
angle ) ~ 7o EfirZ (Localizer) FFI7E5H (Threshold ) 7 FEEfE K 5R K HEZET 15
FERE - —REERA 3 JEOEIEF » ZEAENZ (Localizer ) ZFI#ETH (Threshold )
PEEE 3000 AR - 2.5 FEBKMESCT R » G- I TR ¢
W FH P W |z =0.0285x — 8.01
X FHE X |z =0.027681x + 0.1825y — 16.72
Y “Fm Y|z =0.023948x + 0.210054y — 21.51
Z “VE : Z]z=—-0.0025x — 22.5
R A FERE RS R E AN R 2 (XY, Z2) R » A RaliSE i
FHEF oS B2 ( Controlling surface ) Fyfa] ~ B #fFREH)( Critical obstacle )
FeZEttEE (Penetration ) » HEN A E ey b = S/ EIS S (OCAMH)
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A. Category I/GP angle 3°/LOC-THR 3 000 m/missed approach gradient 2.5 per cent.

Equations of the obstacle assessment surfaces: Coordinates of points C, D, E, C", D", E", (m) e
W1z=0.0285x - 8.01 c D E ¢ D E
X 1z=0.027681x + 0.1825y — 16.72
Y 1z2=0.023948x + 0.210054y — 21.51 X 281 -286 -900 10807 5438 -12900
7 1z=-0.025x - 22.50 y 49 135 205 96 910 3001
z 0 0 0 300 300 300

3.4.3 [EBEIEHEEI(OAS) AR R E

STEEEYIIREE =S (OCH)R: » R 77 R SRR (approach obstacle )
e ER A R Y ( Missed approach obstacle ) WAH o #E35[E k47 ( approach obstacle )
<~ OCH Rl&Eser =S Ho) stz as mE 8 (Height Loss ) o s HES Y

>~ OCH % Ha IIEHIiZE B84k » Ha = 2000070 | gt fna By8skite

otz rcott
SRR - X BRI X S 7 B IO R (cot
7=40)» 02HEFAE (Glide pathangle) » Xz =-900 = HFEIFFHEA 2 OCH
IR -

WIZEESEEIE% (Height Loss) M2 BECHRAHES) - WUTIEFHE 14 -
P TR B A P R S0 ESA » (1 e — B T A e
BEHART Y FREE R BB R (HL) (2 34.0) < IE5h » {6 TARAIRE T + /8
$HgFIZE S (catcgory) ZEEREEA (HL) ME(TRIE

W35 8 % (Elevation) B 900 AR > SEEARERA

Airport Elevation

(2% Radio Altimeter HL) * o

GP—3.2)
*

BRI (GP) #i8 3.2 FAEHY 3.5 BREEARIER B 1 5% + (o
26



(Radio Altimeter HL)

%341
Margin using radio altimeter Margin using pressure altimeter
Aircraft category (V) Metres Feet Metres Feet
A — 169 knvh (90 kt) 13 42 40 130
B —223 km/h (120 kt) 18 59 43 142
C -260 km/h (140 kt) 22 71 46 150
D — 306 km/h (165 kt) 26 85 49 161
H - 167 km/h (90 kt) 8 25 35 115

Note 1.— Cat H speed is the maximum final approach speed, not V.

R+ E SRS (Collision Risk Model © CRM)
it # A = ( CRM) Ry&ita FEHE AL » (R FEg )y M > FI I 74 ( Spike )

St (Wall) Ry 28U TIRBEYI MR - [E 3.4.4 Ryl E =Gt E4s
RG] - WpfE E R A (CRM) BRAJETRMZE a5 SRy iR © JRalEtE
B FFE R 1077 RIS - AT s 2 W) e e S B R = FE(OCA/H) - il E
SR (CRM ) 2 fEBEAE I T HR s B A 5 [ B5E 47 2 P B 977 T Pl o= 2/ B P v 2

(OCAH) » it ifE H FoAghE > OCA/M - {H H AiEFE RATAH kR A4 a4EE
fiffE EziE e (CRM) 222 » EAERHE CRM Bz N -
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THIS IS A SUMMARY REFORT FROM THE ICAQ COLLISION RISK MODEL.

A COMPLETE REFPORT WILL BE MAILED TO YOU ON

IT I5 IMPORTANT THAT INFORMATION ON THIS S5UMMARY REPORT BE CHECKED
AGAINST THE COMPLETE REPORT BEFORE ANY OFFICIAL USE IS MADE OF IT.

REQUEST TITLE: EXERCISE 2
EXERCISE 2
YOUR REFERENCE: TEAM 3
ICAC REFERENCE CRM
WARNING - OFZ APPEARS TO BEE PENETRATED
WARNING - 1 OBSTACLES ARE QUTSIDE THE PRECISIOM SEGMENT AND ARE NOT COMSIDERED.

PRELIMINARY RESULTS FOR ILS CATEGORY I

S5FEED TYPE OF REFORT OCA/H TOTAL HIGHEST RISK OBSTACLE

CAT. METRES RISK IDENT DESCRIPTION RISK
A SPECIFIED OCH 53 5.0E-08 OBS 11 RATL 2 4.6E-08
A MINIMUM DOCH 52 9.0e-08 oBS 11 RAIL 2 8. 2E-08
B SPECIFIED OCH 56 3.2e-08 0©0BS 11 RAIL 2 2.BE-DB
B MINIMUM QOCH 55 6.5E-08 OB5 11 RATIL 2 5.8E-08
54 SPECIFIED OCH 59 3.1e-08 o©oBS 11 RAIL 2 2.6E-08
C MINIMLUM OCH 58 6.4E-08 OBS 11 RATL 2 5.5E-08
(1] SPECIFIED OCH 62 2.7E-08 0BS5S 11 RAIL 2 2.1E-08
3] MIMNIMUM OCH 60 8.0e-08 o©OBS 11 RAIL 2 6.2E-08

YL oS £ = A [ A
344 hipfEEpEiEFU(CRM)ETELS
I~ BESRF

RECHTAHEE 8168 55 2 Gt HEESIE Fr 2 EEN ISR Z Al » 1%
Rl A SRR i & siil - T EESIR S TS EECE 2 18 » B o B RS2 e
i

i E S HEEESIER - BESiE R o K= B

(1) HEESF2R (Straight Departure Procedure )
(2) HEEESAET (Turning Departure Procedure )
(3) & HArEEEF2R (Omni-Directional Departure Procedure )

HETEFFH DER (Departure End od Runway)#E46 - S (EEREHIGHE (MOC)
EA [ REEY 3% A ( Obstacle Identification Surface, OIS ) F§ DER _E 75 5 /AR EFFIAE

o

o

HESIE T 2 S (R BEYIREEE (MOC) RLL 2.5 %6 ek Rt~ FEmsE)
Pk (OIS) Bififiz= as BB HESIET MBS 3.39%0 ] 2 = #2 (0.8% ) - JRHIFE DER
i 2 e (EFEREIImEE (MOC) &y 0 #E#fE DER iz dr BEEEZ MOC 7 dr X 0.8%(fE
3.5.1) - EREBEIE LR OIS » Al 5@ fE = a5 ET 3 U IR RErIEE R -
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INEEETRRE RS K

oA

FimtE - sk B H AR FHEEES R (See and Avoid) - & bk
» fZEsstERE A E SR - FIEGE T B G T 1) -

=
[
it

/

_~Tmoc : 0.8%

|« dr

_)I
3.5.1 BEGIE T 2 e (fEREPFERE (MOC)

5.1 E4EESIER

L2 23 BE AR 0T (R B A U OB 2 AR /NS 15 T8 R ELARBRISE T (Straight
Departure Procedure ) ([&] 3.5.2) °

_ Boundaries when departure track
coincides with extended runway C/L

15°
150 m—p ‘
(CatH, & m o M
» - B - - oL
150 m
(CatH, 45m) |
! 15°
. 35km(LINM)
" (CatH, 1.7 km (0.9 NM)) ™ ——
~ - -
“: = Track adjustment -
angle (<15°)
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[ 3.5.2 E&REESEF REE
EREESIE 2 ORI T RliIsk | fe Ik 2 - fReElmIk | 2 ERiE H
DER _E75 5 22 KGEE4E » IFFZ DER 77 120 A Rpa4ER » A EeF R Ek &
BRI | 2P R - fReElEI 1 Z/KP#EE H DER iz < B U4
AR 150 AR LIS EARESMEREZE 3.5 A HEE(3.3%ETH)(& 3.5.3) » Hit
SETHRE 4% > RIfReElE 1 VRS 2.87 KM - freliisk 2 i Pragliis 1 48
G SR PSR -

— 35kM @ —|

353 EREEGER Z R Eon R E

5.2 EEEEIRRTE (Tuming Departure Procedure )

F2E SRS MAR 77 [H] BB T L0 2 KT 15 & RS iy -
BEEGIET 2 TAS 3E Ryt l e K HES RS NG 10%  BUEEEE £y 30 KT 22
BT 30 KT K% -

B EESE e (8 3.5.4) nl3at Ry EETS E 5 E 12 & (Turn at Altitude/Height)
S RE SE A B ES (Tum at Fix) - EEEEEIE P 2 (R il | B EREE 600
NREBRLE B RE 4R A /) 150 AR > FEIRENEFHZE DER 75 120 ARE
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SR o FEPREERIR | Z R (EIEREIIREE (MOC) & 90 AR - PreEEEik 2 Ffi
7 et Ee  (RAEIR I - TErREE 2 7 RfREHIEEE (MOC) & 90 &
R ZEdr x 0.8%iEHE 90 AR RAIEHdr % 0.8% fyi K EsseigsE (MOC)
AR H PR PREEE A 300 ARk

Outer boundary of turn initiation area
(at the turn altitude)

3.7 km (2.0 NM)/VOR
4.6 km (2.5 NM)/NDB
* Track guidance shall be available
within 10.0 km (5.4 NM) after completion of the turn
Q-
18"
~ ’ / 0.3
< .
Track guidance N . 4 7
available beyond . . 2 i’ Y &
this line 8, N i e
’ \\ ’
7 N \
P )

<& 1
ot 1
CiL .S ‘
¥ \

14,

[

N [
| L
l :d" P i
) TP 7" i
latest TP 1 -

A N A
TK_ XK I
T

dp T\
S [

‘ dﬂ ) ‘/.\ - HHH
. : Parallel to
d, d. i e departure track

- I

”’ 44 | 4 4y

S AR Earliest turning point if
L e TR o turns before DER are not
v DER [ .+ I T accommodated
i I WA ———=EE s EEEEEEET,
150m T
b 41
A \ — L
600 m Earliest TP Area which may be excluded
X (Normal departure) if turns before DER are not
accommodated
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354 HERSEF R E

N~ BfEERE
BIFRER= A4 I IRIRERIE AT e 2 5 (E P e T - SR 5E
B Pl ag P R es AR Fr B S AR (& 3.6.1) -

INSTRUMENT AERODROME ELEV ..........
APPROACH HEIGHT RELATED TO

L]

[~ ELEV, ALT IN FEET .

DIST IN NM ]
MSA 25 NM

oo Loy oo o by v v 4oy o by Vo owoso e Boyow oy o by oy by T
TRANSITION ALT ..o
MISSED APPROACH:

PO T TN [N TN T TN W NN T T T (N TN AU T TN N TN T O NN TN N T N N O T O | S ) | I T |
—

OCAH A B c D Speed KT

Straight — in Approach FAF - MAP min:s

CIRCLING Rate of descent/GS | Tmin
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3.6.1 HEsHEGIE P EIEIA

HIRHE R B E Z A B3 22 Z PP 8] - R e SR E i PR 2 2 P B

Fotedn o IRFpmISNaaET - Eiaa e

1. &GraeHEFEEEER - AT Z B SRt B E - VIR TRERR P 2 B
&g
2. HAHRBERIE - ESCHEIRAR GG RS ~ A& SIS B s 5 T A
[ S CREEERIR(E 3.6.2) M EBH RS S 2 4 -
3. HBEEHERAES R, - RTEERHRIE TS EEOE - WOREEEYIIREE -
4. FRE| PRGNS B SR ) SIS B R (E 1) - TE S PEERIVER (S & - SR
PREE LI 3.6.2) ©
6. BEETE B EME G A PERSEY ) E 75 Rl < B B (Mlinimum Sector Altitude,
MSA) °
7. e ANNEX 4 filei#H snsg S 5502 el (& 3.6.2) ©

8. FEHI R PP ER Bk R S TP 45 R -
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3.6.2 MG S IR B IR e A ]
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3.6.3 f{cHE ANNEX 4 il if seg B #5152 Fr (]

—  REEENTEFSGET AT

H ATBI AR e EZ DU RATER B B £ > se BRI e /R —
{8 H - BsRRR R —R > RAKHNATERE - FlaRER e R - SEITER
st A EIE B K - RIS S E - BSREE R B BHER
SN RE N R IR Z LA B2 - KRS et A -
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T~ B A AR PR A RS ST

RIS BIESZAEBZ B  PEl RIS E S H R ol s
B R IEISTE T ST it EREF PR (0 K i R - BBk
& B E TR % EHMS(Bquipment Height Monitoring System)z% HAMU(Airport
Height Restriction Alarm System) %247 © #% 24EHCA GPS 24t » mlSoRIEREYMILE
K SR A R F R - 40K B B8 A A AE R N T T
RE - IWEEBE AL B - EERAFSHHEA -

H RIS s EA B R 2 300 > TERMUE - fiE - EASEH A RS
T > FERTR Fratst BBy E A AR A BN E A 2 S EE) - SRIEEETH
HHAM B U2 B A 3 208 - (HELER A BERR 7 aa T AERR T 1A & 12
& SIEmEE PTRER SR o ERERN M B ERR ek s TAE R R E BSOR -
BWIAE PRt HIBIELE R « SORBR T FIIGHE TR ITERETAN » JRAE T &
(RS AR T R R 4 R AN BRI T

36



