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REFMMZERERMEF RN IRE 225
REA e (ICAO) #] = & PANS-OPS (Procedures for Air
Navigation Services-Aircraft Operations) #1 % B 5 45
s F (FAA) #] 2 & TERPS (United States Standard for
Terminal Instrument Procedures)m#& @ &% H HE B & & M
Bm—@mEALE BERMADBRERMEFZITAEZ I
—a R ERBIAAEEFE RAVEITAT B 2 TERPS 9 4k 242
BE o

ERMRESR  HIMTBET B BEREME
B mREEHERE ERRMRET 0 LS E Kb
BEEEx % ARBRESAEEZIREL BRI B3
BEMBEREBEAFER—EHRBANAE  KHEFTAH L2
BB R AT a8 2 PANS-OPS sboh B A R RAMIEREHRS
CNS/ATM #+ % » #u3% GNSS & RNAV £ & = A2 fF 2 5 A
BREHRITET 0 RRERBA N ok R ER 2 -
BTG RAE -

&k&lz@%ﬁﬁﬁ%ﬂ%ﬁ%ﬁ%#ﬁﬁﬁ%&

# %2 K % s ' Basic Obstruction Evaluation and

Airport/Airspace Analysis FEge 4 3745 R M35/ B R 47 &

By ZIRBERE BRBEREADBEESY 0 LR LA

MRS E B A M RALE R 2 s T ICAO PANS-OPS

Instrument Procedures Design Course B % E. 4t 48 8% 4% A1
R RGT R ) 0 B MmAF A RAT o
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EEBZA A2 EFTws o BB B EAN |
é~ﬁ&% B -¥Miw 18 -FPE1E-BhkERddE
+EH 3B ~%ﬁ15~%£1§°%%zﬁﬁ@%%ﬁ%‘
RATHMME “BMEARTE MEEEE ZREZESE
BAMEMNE  ATHALEE - 232 % e Mr. Ralph
Sexton — A 242 15 4F - # T 4= B FAA 85 4 % 5% TERPS 4
%, 0 it A GPS # % %5 - # Chief of Standards & Criteria
Section B & th% - 4 & 2T 1CAO 2 PANS-OPS 4 fi42 &
4 4 [CAO 2 PANS-0PS Sz # T A S E S 2% B ¢/
P MELBERMEF R IERZE S %#mz%%
$E M hosk RATZ 3% T ICAO PANS-OPS 4% % s
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e [CAO Doc 8168 Procedures for Air Navigation
Services — Aircraft Operations (PANS-QOPS) -

e [CAO Doc 9368 Instrument Flight Procedures
Construction Manual ;

e ICAO Doc 9371 Template Manual for Holding, Reversal
and Racetrack Procedures ;

e ICAO Doc 9274 Manual on the Use of the Collision Risk



Model (CRM) for ILS Operations e

MU HBEHRYE L I2RMA - PANS-OPS # #4455 i
Mo MTREMANE LRLGEE BLESHLRER -
AAABRLERER— BIAFLEREHLT  HE—F
REWBME L A3 A — s BB p T BEMmS EHe
BEBALL BN LESTRALY  BHRAEANE
AR BRALA;EKTR ERAETAALMEZE M T
WED  BEBET oM — -
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(—INBRATEBERMERFE S RMEF TR
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FHRRE  BERZMB AR AN EE X HRR
BHEMEN -
(IONBEMBAF RS —RIRE O ZAIHRIE
% %38 %% 2 M ## (Speed Conversion) ~ # %
i# & (Turn Rate) ~ # % ¥ 42 (Turn Radii) A ¥ %
# % (Bank Angle)z 3t®E » AR &g (Fixes)x
%3 R 3% £ (Tolerances) » By sk 16 X & 4B 45
M (Navigation Structures) R a#H®™ £ H AR
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2 EH e (VOR) & A & (NDB) M & 2 R 2 A4
EE - BHAREGMIFLARE  EKT2ESHA
(Minimum Safe Altitude, MSA)Z #Z 3 » RAKALE & &
(Minimum Enroute Altitude, MEA) = R > #HLE& X X
2 (Intersection Fix) ~ &4 2 (DME Fix) & % 7% 2
(Holding Pattern)x #Z xS ¥ $F > S E X M5
12 E 2 1000 Rk 300 AR - &35 ¢
(=) (Airways)

(=)iBE A% (Transition)
(=42 & 434 2] 3% 4% (Standard Terminal Arrival
Route)

JE K 7K M I 3 2
QIESAEREESRFREMRSEFERF A UM
BRAER T HUNRGNGSZOERE/FMEES

BERFUDHGRNOEIOERE/ FREESFRERF -

(—)&#me5 & (Initial Approach Segment)
MEREBMBIEARTRESL  HBRRER THES
B EFERE R AEZERAZEfMBEET
2 — 3 (1000 R & 300 A R) - sbPr & .45 ¢



1+ E##35 (Straight-In)
2+ Bn#H (Arc)
3. m#f A (Course Reversal)

(=) + g (Intermediate Approach Segment)
T K BABF R EGEME(Internediate Fix)
BN F MBS B MAE LR BT B R4
BREESHE  BERALAAEIHGERS -
ok M THE - AENMRBEELESHE Sk
M B T 4% & (Descent Gfadient)gﬁid\ » R AR
ElRdéE ] mAakErRaERETRD ZE 500 R&
150 AR o WP O3
1+ A##i (Straight-In)

2 - B3N (Arc)
3. m#f A (Course Reversal)

(=)%#% #35 M &% (Final Approach Segment)
s Bk B & 18 3 24 g (Final Approach Fix,
FAF) B %4 & 3% % i 35 % (Missed Approach Point,
MAP) Bk B ERBRAESFSRABERRBESRE
FROMERLLBROERFE  FREERIK
F % & E (Minimum Descent Altitude, MDA) s &



RAEGEECT LB AINE C BHEA BERELE
BARLE > ShTIEA E - FRIMELBREZIAT
BHEEHRREFETIHRIBREG MR HME
a2 Bk 2 250 REK 15 AR(ARBLBEE
fres) A 300 Rk 90 AR (EXBEFEME) &
¥

1+ H#E#3 (Straight-In) @ BPmERBPE F
WSR2 R AN 30 B x #E(Alignment)
BE-—BERZITHERAFLREZIRRE -

2- ey (Circling) REBEGEFZER
B BHATEARBERE  FEMEZIH
ERTHEERAFLEBEEGREZIES -

3+ MEHET R ‘(Step Down Fix)

(m)E® kG HE (Missed Approach Segment)
TMERERIBFHERBREFEFRA » LUHE
FEWEZ e BERAZFRREFIREGE
(W FRdE % 1000 R 300 AR)E » T slfwA
FRAME - MBRENRHES - OB T =&
l - manEkEHH&H(Initial Missed Approach

Segment)



AR

3.

Rl 3R ki F P R (Intermediate Missed
Approach Segment)
%% % g pe g (Final Missed Approach

Segment)

W ARG RE R
O HE R %A 4% %352 A (Instrunent Landing

System,

ILS) B #% ik B % % % & 35 2 5 (Microwave

Landing System, MLS) -
(—)#& £ 454 (Standard Conditions)

1 e

7e B 9hA5 (Airceraft Dimensions) TERAFHE
B (Max Wing Semi-span) R #i® 30 »~ R B %
EHRTEAXIEEHELRBBOE AR -

c RBEARATE G2 BB RAT
3- THRAAE R4 3 AR EFE_HRZE
= FREAERY  ETER 3T AR -
4+ BMBEFHRE L %2 EHEEE (Sector Width) :
210 > R -
S B A % & # 14 3 5 HZ (Reference Datum

Height, RDH) : 15 &~ R & 50 R -
Wi AFE 2R FH A (CIinb Gradient) -



2.5 % -
T MAEGMBENBEFRZTZIHE -
8+ HNF —HARF=ZHBFHFF > WHTOHART
z W i#35 @ (Inner Approach Surface) ~ /g2
# & (Inner Transition Surface) R & it & i
@ (Balked Landing Surface) R ZF & &
A o
(=Z)&Z#w&3H P& (Initial Approach Segment)
1 - BE#:E3 (Straight-In)
2+ BN#F (Arc)
3+ m#&fzF (Course Reversal)
(Z)FM#Hm & (Intermediate Approach Segment)
1« HEky (Styraight—ln)
2+ BE3N&EY (Arc)
3 =825 (Course Reversal)
(m)HE % 5% (Final Approach Segment)
1 - BZ#®35 (Straight-In)
2+ Z#3 (Circling)
3 M4 FMEE (Step Down Fix)
(BB REHMEH (Missed Approach Segment)

1« sk me &k (Initial Missed Approach
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Segment)

- 7 B ®™ % # 3 M & (Intermediate Missed

Approach Segment)

- K&t 3k g & (Final Missed Approach

Segment)
(DEuHmFRERS E/S E (Obstacles
Clearance Altitude/Height OCA/H) = 3t

(D& K& B 2 % R # & (Basic ILS

Surfaces)

(3) iy #45 R %) & (Obstacles Assessment

Surfaces)
(4) % 3% B f # & (Collision Risk Model,
CRM)

A~ A EREE
(=) #&35 #Rf

1

it % 46 # (Aircraft Dimensions) @ 2 E

(Wing Span) R A2 5 221 T /5 A X JB &F °

C A TBRIERATH B2 P SRR RAT ¢
- FHAABE : A#2.5 ~-3.5 xM 2%
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PR AR ETER 3 BE -
4 - spEEEE A %2 & & E K (Sector Width) e
S5 R % % & #% 14 8 5 & (Reference Datum
Height, RDH) -
6. mAEGEFZRAHKE(CLinb Gradient) -
T« MARESZMABAENREBLZZIHE -
8+ HMNE MR FZBMEME MO T wATRE
Z A iﬁiﬁxﬁ(lnner Approach Surface) -~
# @ (Inner Transition Surface) &R & it % ¥
# (Balked Landing Surface) R B A i &
A o
(O GAEERM TR 2EY BoH A E5E(Spike)
Ams®Wall) 12§ & & M 2% & (Shield
Effect) -

S BEG R

(—)EH#52 5 (Straight Departures)

()&% #3525 (Turning Departures)

(Z)% F & #5422 5 (0nni-directional Departures)

()% £ 1k B # 3 # A& (Standard Instrument
Departures, SID)



2 3HT R 4 % 42 A (ONSS)
PHRBEEEMALBFORERARMZIAT FIRAHE
BHRET T PRBZRERE BERMAAEITEZEIK
WEEHRAG AUEREMEASHESRASL T
BPREAEEMEZSLOEGBUHEGRSGTHRR
REAEME BAARRELEZEMNEHRIMLE S
(Global Positioning System, GPS) -~ i& & & ¥ &
GLONASS % #t ~ &M GALEO 4 4 & B A& &9 MSAS :

(—)x &M% (Definitions)

(=)Ein3 & (Initial Approach Segment)
(=) ¥ r3g & (Intermediate Approach Segment)
(w)k 3 (Final Approach Segment)
(R)#B k3% (Missed Approach Segment)
()% 44 (Holding Pattern)

()85 % (Departure Procedures)
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FREEABEBEARAE HEIE  RATHRE - ERESEER
T THESE BEREASB S EEE -

PANS-OPS #2 TERPS Ak A S A X F & {2 da b b
MmAEHZEE > BAEKRKEMT -

1 - XRZEH (Secondary Area) : PANS-OPS A& & = 1% #
HEERZERELNEEZ 1/4; M TERPS 2R 2B &
B0 EEEHEEEZ 1/5-

TL LRz AH % ¥E (Fix Tolerance) : PANS-OPS 2%
REL EEH —EKIRE @ TERPS 8 % /& 438 A
F2 T Bug iR £ o



#2354 (Lead Radial) : PANS-OPS & £ &2 F %
j@ 2t b e (Intermediate Fix) 2837 42:8 70
EE B EEz g ; m TERPS B B AN 0 EA E & -

3% w3 e B (Missed Approach Segment) @ PANS-0PS
BHErEGREEe s bR PHARLAZMBE S M
TERPS B R a5 -

g4y % (Obstacle Clearance) : PANS-OPS H #k %
BB EM (AR)AARE  BHEBHAFEMR (R)
i TERPS {4 ¥ #r 3t 41 £ (R) - ¥ PANS-OPS =%
BE4 B fa — A& ™ 5 & TERPS & /) -

WMABBBEZRELE Rk uGESFERIE
(Track Guidance) > PANS-OPS Z %% s E T4 /> @
TERPS 47 & — =k o\ ik & sFF& 5k °

# % 2 4% 3% 4% B (Turning Boundary) : PANS-OPS Ve
FEAEMREIAYERIFELEAS R & A
EBRBLEENE  EHAA L RS k2 AERE
(Wind Spiral) ; TERPS R /E & £# B TA T LMA
Gz e EE .

B2 7# B (Circling Area) @ PANS-OPS #
BK e
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Your Reference

NQO.1

AVIATION
DRIVE
SINGAPORE
499847

TEL

(65) 6543 0433
FAax

(65) 0541 P89}

S 1N G A P O R E A vV I AT I O N A C

18 December 2002

TC/RPT/A3.2
Tel No: (65) 6540 6216
Fax No: (65) 6542 9890
E-mail : Margaret Quek@caas.gov.sg

Mr Jean Shen

Director, Air Traffic Services Division
Civil Aeronautics Administration

No. 340, Tun-Hua North Road .
Taipei 105, Taiwan

Dear Sir

TRAINING REPORT

We are pleased to enclose the Training Report for Mr Chao Peir-Huu who had
attended the ICAO PANS-OPS Instrument Procedures Design Course at the
Singapore Aviation Academy from 7 October to 15 November 2002.

Looking forward to the continued support of your organisation in our training
programmes

Yours faithfully
ot

Mrs Margaret Quek
Head (Cedrse Administration)
Singapore Aviation Academy

Civil Aviation Authority of Singapore

Enc

A D E

™MoY



Singapore Aviation Academy

CIVIL AVIATION AUTHORITY OF SINGAPORE

TRAINING REPORT

Course Title: [CAO PANS-OPS Instrument Procedures Design Course

Date Commenced: 07 October 2002 Date Ended: 15 November 2002
Name of Trainee: Chao, Peir-Huu
Home Country:  Taiwan
Sponsor: Government
SECTION A - EXAMINATION RESULTS
Course Title Remarks
1 ICAO PANS-OPS Instrument Procedures Design Course Passed




SECTION B - CHARACTER AND PERSONALITY

(Only for courses lasting 3 weeks or more)

Remarks

\imimde Excellent
Conduct Excellent
-Responsibility . Excellent
LEelations with other Participants Excellent
Bttendance Regular

SECTION C - OTHER REMARKS

Mr Chao had performed well in his examinations and practical design exercises. He had
demonstrated a good understanding of the technical aspects of specific procedure designs during
formal presentations. He was able to combine technical knowledge with practical application in an
effective manner. -

%/A@%LL/A/\ ﬁ J/Z’.OQ% 2 December 2002

/ Mr Ralph Sexson Mrs Belinda Ang Date
Instructor Head
School of Aviation Management



Singapore Aviation Academy

CIVIL AVIATION AUTHORITY OF SINGAPORE

EXAMINATION RESULTS

Course Title:  [CAO PANS-OPS Instrument Procedures Design Course

Date Commenced: 07 October 2002 Date Ended: 15 November 2002

Name of Trainee:  Chao, Peir-Huu

Home Country: Taiwan
Sponsor: Government
EXAMINATION RESULTS
Course Title Remarks
1 ICAO PANS-OPS Instrument Procedures Design Course Passed

¢/ (kL Dby s s

I
/, / N

Mr Ralph Sexton ) Mrs Belinda Ang Dute
Instructor Head

School of Aviation Management
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asic Course

[PANS-OPS B Week 1
Date 07 Oct 2002 08 Oct 2002 09 Oct 2002 10 Oct 2002 11 Oct 2002
Timeqv Monday Tuesday Wednesday Thursday Friday
Registration General Criteria Desk Exercise Intermediate Desk Exercise
Administration Speeds Intersection Approach Segment
and Categories Fix Tolerances Straight Racetrack
Orientation IAS Construction
0830 TAS Operational
1000 Altitude Considerations
Introduction of Temperature
Participants Area
Conversion moc
Parameters
Executive Turn Rate Minimum Obstacle Secondary MOC Final Approach
Summary Clearance Calculations Segment
Turn Radii
Primary Areas Width Parameters
1030 Organization of Speed (TAS) MOocC
1200 PANS Principle of Area
Bank Angle Secondary Areas Chart Application
MOocC
Annexes Calculations Construction Exercise
Calculations OCA/H
1200 Sete T L
L U L SN c H
1300 S S L
Review of Desk Exercise - Initial Approach Course Reversal Missed Approach
Mathematics Turn Radius Segment Straight
for Procedure Calculations Procedure Turn
Design Plotting Operational Parameters
1300 Considerations Base Turn
1430 Initial Phase
Areas Racetrack
MOC S0C
Parameters Templates
MOC
Review of Aviation Fixes Desk Exercise Altitude/Descent Missed Approach
Principles and NAV Tolerance Calculations Straight
Navigation VOR Straight Initial
Fundamentals for NDB8 Approach Segment | Area Construction MAPt
1500 | Procedures Design ! DME Template
1630 ! Application Fix Tolerance
* Fix Tolerance Area ‘
Intersection ‘ Demonstration Distance
Facility Racetrack
VOR/DME : Construction Example




GAPORE AVIATION

[PANS-OPS Basic Course

Week 21
Date 14 Oct 2002 15 Oct 2002 16 Oct 2002 17 Oct 2002 18 Oct 2002
Timeav Monday Tuesday Wednesday _Thursday . - Friday -
Missed Approach Non-Precision Non-Precision Non-Precision Non-Precision
Intermediate Phase Approach Approach Approach Approach
Procedure Procedure Procedure
MOC Criteria Design Lab Design Lab Design Lab
0830 Review
1000 Climb Gradient
OCA/H
Adjustments
Missed Approach Exam 1 Non-Precision Non-Precision Non-Precision
Turning Approach Approach Approach
Procedure Procedure Procedure
Turn Parameters Design Lab Design Lab Design Lab
1030
1200 Turn at Altitude’
Area
Mmoc
1200 i o EI L .
L (72 N CH
1300 : : o : T S
Missed Approach Non-Precision Non-Precision Non-Precision Non-Precision
Turning Approach Approach Approach Approach
Procedure Procedure ‘Procedure Procedure
Turn at Point Design Lab Design Lab Design Lab Design Lab
1300 Area Presentations
1430 moc &
Circling Critiques
Bounding Circle
Missed Approach Non-Precision Non-Precision Non-Precision Non-Precision
Turning Approach Approach Approach Approach
Procedure Procedure Procedure Procedure
Desk Exercise Design Lab Design Lab Design Lab Design Lab
1500 Presentations
1630 &
Critiques




|[PANS-OPS Basic Course

Week 3]

Date 21 Oct 2002 22 Oct 2002 23 Oct 2002 24 Oct 2002 25 Oct 2002
Timeav Monday Tuesday Wednesday Thursday Friday
Precision Approach | Precision Approach | Precision Approach | Precision Approach | Precision Approach
Procedure
General Principles Missed Approach Turning Missed Criteria Review Design Lab
] Straight Approach
0830 | System Operation
1000 Height Loss Example
ILS Model
MLS
Precision Approach | Precision Approach | Precision Approach Exam 2 Precision Approach
Procedure
Precision Segment Climb Gradient Desk Exercise Design Lab
1030 OAS OCA/H ILs
1200 Turning
Model Final Obstacle Miss
Templates Final Approach
Obstacle
1200 . S R
L ” =N €
1300 . o ; : . SR R Gt e Dy L
Precision Approach | Precision Approach | Precision Approach | Precision Approach | Precision Approach
Procedure Procedure
Example Missed Approach Collision Risk Design Lab Design Lab
Model
1300 OAS Beyond Precision
1430 Segment Obstacle Models
Application
and Straight CRM Reports
Calculation
Turning
Precision Approach | Precision Approach | Precision Approach | Precision Approach | Precision Approach
Procedure Procedure
Desk Exercise Turning CRM Example Design Lab Design Lab
Missed Approach
1500 | Precision Segment
1630 t Turn at CRM Exercise
' Altitude
Height




[PANS-OPS Basic Course

Week 4|

Date 28 Oct 2002 29 Oct 2002 30 Oct 2002 ° 31 Oct 2002 o Nov>2002_ '
Timeav Monday Tuesday Wednesday Thursday Friday
Precision Approach Talk by Departure Departure Area Navigation
Procedure ANC President (RNAV)
Design Lab on"ANC in the Straight "~ Turn Initiation
Development for DR Area General Principles
0830 Air Navigation -
1000 Management And Area 1 Turn at a Point Waypoints
Safety”
Track Adjustment Turn Area Tolerances
Track Definition
Precision Approach | Precision Approach Sharing by Departure Area Navigation
Procedure Procedure ANC President
Design Lab Design Lab ' DR Track VOR/DME
Presentations RNAV
1030 and Interception of
1200 Critique Track Guidance Tolerance Areas
Area Widths
Tables
1200 - - . — N
L U N c H
1300 L A i ; R
Precision Approach | Precision Approach Departure Departure Missed Approach
Procedure Procedure Track Guidance Turning Initial Phase
Design Lab Design Lab
Presentations Alignment Example MocC
1300 and
1430 Critique Area Intermediate Phase
Climb
Obstacle
Assessment OCA/H
Precision Approach Departures Departure Departure GNSS
Procedure Adjustments
Design Lab General Criteria Turning Turning Departure
Presentations Exercise Geodesy for
1500 o1s Turn at GNSS
1630 MocC Altitude
Performance Procedures
Area
Climb Gradients Construction Geodetic
Calculations




[PANS-OPS Basic Course

Week 5|

Date 04 Nov 2002 05 Nov 2002 06 Nov 2002 07 Nov 2002 08 Nov 2002
Timeav Monday Tuesday Wednesday Thursday Friday
Desk Exercise GNSS RNAV GNSS
Departures Procedure
Geodetic Final Segment Design Lab
Calculation Criteria
0830 Parameters
1000 H Construction
Area
Construction Example
O 6NSS 6NSS RNAV/GNSS GNSS
Procedure
System Missed Approach bepcm‘ures Design Lab
Performance
1030 Straight Parameters
1200 L Airborne
» Equipment Turning Construction
Performance
1200 : " SETLTE e
T v N ¢ CH
1300 . L i . SR
GNSS RNAV/GNSS GNSS
Exercise Criteria Review Procedure
Design Lab
Woaypoint
1300 D Calculations Minimum
1430 Stabilization
Distance
A
' 6NSS 6NSS Procedure Exam 3 6NSS
Criteria Construction Procedure
Example Design Lab
General
1500 y { Missed Approach
1630 Initial !
i Desk Exercise
Intermediate :




'SINGAPORE AVIATION At

[PANS-OPS Basic Course Week 6]
Date 11 Nov 2002 12 Nov 2002 13 Nov 2002 14 Nov 2002 15 Nov 2002
- av Monday Tuesday Wednesday Thursday Friday
ime
GNSS 6NSS RNAV/GNSS General Review ocp
Procedure Procedure Current Topics
Design Lab Design Lab VNAV and Initiatives
Presentations
0830 & Example
1000 Critique
G6NSS GNSS RADAR General Review ocp
Procedure Procedure Procedures Current Topics
Design Lab Design Lab &
Presentations Requirements Initiatives
1030 &
1200 Critique Parameters
Procedures
1200 : . R
L - v N . i C H
1300 L : . ‘ R .
6NSS RNAV/GNSS 6NSS Final Exam Final Discussions
Procedure Augmentation and
Design Lab VNAV Systems Course Evaluation
1300 Altimeter Spaced-based
1430 (sBAs)
‘Temp Effects
6round-based
Path Definitions (GBAS)
GNSS GNSS/RNAV Helicopter Final Exam Reserved
Procedure Procedure Design
Design Lab VNAY Criteria
1500 Surfaces Runway
1630 Cat H
MOC
Heliport
Calculations




