ITHIR R AT BB B3RS
(BE%FER FE)

AL o3k R ALE PR S Ao
"B R SR AR R R A

REE
BBRM . RAMZA
B A w M: & 4 A
B % K ® B
HEWE © M
m@Eme 92,105 - 92.11.15
e 92.12.23

H2
C073000>7/



R AER:C09300022
/NI w &5 B =
HE: 34 B B

e
ELFTIIE R 2N T B RS R AT , IEE

FIRERER:

BT RANZER
WA N RS

BRZEE (02)23496197
HBEAR:

MR RETRANZEE MEHE ERE
HBER: 'BE

HBIHE: ik

HEHE: RE2F 10805 H-BEE2E11H15H
R RERE12423H

SEESRE: B2/ H2fieE

BRE: IPMSE—EAMRMT - HIHSERETHIZERE (sensors) ~ BRIER B TR A EE AT 1%
HERR RS RIS R K BEHEHIRR » FT—RESR
— PRI - RREE AR TEIE - IMCBIERM R -

NERE: 2IRTEETRHERY] RS EAE > BREFIAEESHRE
BRI EEE - ICAORZEENENTEFREHEE  AREALER
FEEIRE RAAE B PANS-OPS » A B & B AMIEHRIE HEEICNS/ATMET
& > II5EGNSS K RNAVE RS RME 7o EamE R E R TEET » AKX
IR I R 27 - LIS ERE - 2IREEENRRE
ot RRys 82 - FIREESHREIIETORC R - BEREM
HRBETEC 2B RS - AUEETMERNEEENRLRE - 775
= FE Tz s LRSSl 2 BRI ERIRIEHAE » BT
& ERNERIRE N FH(Clobal Positioning System, GPS) ~ & EBFIHHY
GLONASS ( Global'naya Navigatsionnaya Sputnikovaya Sistema ) F#f% ~ BRI
GALEOZ M K HARIMSAS (MTSAT (Multi-functional Transport Satellite)
Satellite-Based Augmentation System (MSAS)) - & H2 28 LIGNSSTEFE
H2Fle B, B S0 » FRNFRLE BRIz BAERE T,
BN GNSSZ B aTem s FaE A RAN -

AR ETHE LEEHRESETE

httn:/frenart nat onv twileoishin/eat madify 2004/1/5



AL 37 ik R AL E T R A
"R R ARARESEFRETRAE

wEZ

| &k

£ B #
X AEREBLE

2 W H AR E

E?\ NN //fa
12~ # B

N o I 2



G

B MW

B RAas (ICAO) B 1944 £ K& 52 BEF R L0
R ZEHKERMFENFERRATE 25 A 183 LY
B REAXRELSR -—RHEEHK - RAUEH B4 1CA0 2004
srmfELHE (USOAP) » HH2A (2003) #4547
BRMBEF ) RIMHETE A  RERRPERRM
BHEREEL NG BITES 20K HEZIRMR
BREL RARMREAKE  BHREK > AHFHRzK

2HREEFRBMERY  BRAKLHEE T REEH
BABMELHSRARRMFRME [CAO FREBERBRE
BRI BE RHTA L EHARBRAMAEZ PANS-0PS >
M B E A R RAERERSY CNS/ATM 31 % » fwdg GNSS &
RNMAVERERMEFZIERERATHRITRET ARERK
BRAL T ik RMER LI > AT A FRAE -

4-#& 2L FAA RNAV PROCEDURE DEVELOPMENT & ##1 %2
i€ 92 FEXHEAS "2AFEXRTFEERMTH WD
At etk — 28 E8HE RAEABE LAV KR
%1% % Au " ICAO PANS-OPS Instrument Procedures Design
Course B I& RAL @B R AR F R RE > BMF AR

AT E & Br 2

BAR+AEBBRFEHRETNGFERMBA I )
KREEZATASBHYE  AE<B E2+—AtwB& ko



&

+—Bt+EZABKEHEHE -

Mok il HERFE—BE AADEEZHER
BE TERB - HARAF ARTE -ER RET AT
WAREAREZR -

LN SIS

e

EHRBEIRAALBFCRERRMZAE  FIAHE
EHMARBEAIZFRBIBL BRRMEAKRTTZ2HRMGE
FHAG ARRAEMERGELIENA48 FHAER
EEMES L ERBEUHEEARG TN A REALE B
AMRREAS LRSS T A % (Global Positioning System,
GPS) ~ 1& % & Bt 49 GLONASS ( Global'naya Navigatsionnaya
Sputnikovaya Sistema) % # ~ 8 # GALEO Z 4 & 8 A
MSAS ( MTSAT (Multi-functional Transport. Satellite)
Satellite-Based Augmentation System (MSAS)) ° A BHZ 8
FUAGONSS A AL 2B B ey, #GR E0m > AEER
LLE BRI UAZARRBE XA, B/ GNSS 2 %HHER
ERRERR -

ERMATZARRR RAZE
EEMITAH - S LR BIBEHBYRTAB R L
% 48 4 & — earth reference waypoint) * RNAV £ A % 3+ U #
CEEARERB FEECHERBCEE A BERNEL

Rs



SAE BRAGKIEREESZRZE R ALEMKK (Alignment,
Length, Descent gradient, Area, MOC, and Missed approach) - &
1B A1 Bk (fly-over waypoint) B » Sk X A &% > B F P i
K35 B8R 5 BB A B (fly-by waypoint) » AL #7318 38 3 AT 25 B B 48
$#E > 3L S-turn e AITZEALEF o ALEEIR £ B ATT(along-track
tolerance) $#2 XTT(cross-track tolerance) Z v, M |AIT 4 4
(Navigation system) f& 2% & At 2 2 # &, (TO-TO MODE /
TO-FROM MODE)& ATT/XTT i 2 RNAV £ 74
(VOR/DME # A -~ DME/DME # % ~ BASIC GNSS # /) -

XX VOR/DME % % % 2 RNAV #3358 F
— ~ &R

1. %1% % 35 & RNAV VOR/DME % 42 % w5 F45 24k & &
242 %% X VOR/DME % 4 % 2 RNAV #3585 &
PhEHE (R EFR(ADE R A B FEERE
(MATWP)) » BAXRF IS L 2R8EE  KHEE
ER > SXETLIH M EE M —BRREFELDAZ
g‘g o

2. 4#% 4  VOR/DME RNAV £ 4 » 24 VOR/DME F] &
ELAHE2E2TL  ERAFEBMITL 4% ShMTEH
Btk -



— - mERE
ATT s M BE B R B E B3R 2 5] 25T AT 8 T4
BERE o
XTT - R BREBR B E BB EH X BT EMMELE
By RATEERE 0 ok FTT ( Reft#553% £ -—flight
technical tolerance )
E4REE z&E%&(Disténce to tangent point) - HALE £ b7 & B
Z FEB o
Z A B 3% £ (Fix tolerance area) | 4w Z:32 £ 4 ATT/XTT &
—& (BRI EEHER)
% & & £ (Station declination): 4445 VOR €4 360 g4 1 &
b EZZBE -
11 4% 25 (Tangent point): 2% F 4 BT EMI F H L4895 -
17 4% %k 3E 3k (Tangent point distance) : £ # T & 24788556
B o
# 8 (Way-point) - 3 A UTEEBHMAMERIMEIE B
MATME B RMBE B ZBEEHENE - RETE
i@ f7 # (Fly-by waypoint) : 36 E 23T B8 % 11
MBRBET —MEREF L/ R
BiBAE (Flyover waypoint) : 45 B 3% ZhBi 458



G UANT —MEXEFZAIE -
= >~ VOR/DME RNAV % %K% K
ERMITEBREMRETHETIRE ST LREHE
RERGIERBERE -
—3b & & 4 3% £ (ground station tolerance) ;
— 3B & % 3% £ (airborne receiving system tolerance) ;
— e 474 75 3% £ (flight technical tolerance) ;
— % 43 B 3% £ (system computation tolerance) ; and
— %5 4 # € 4 25 # (distance from the reference facility).
LB EERABBRBERAKZIRE
VOR: a. $3.5° ground system tolerance
b. +1.0° monitor tolerance
c. ¥2.7° receiver tolerance
Z.IJA ¥ % root sum square &+.5°
DME: £0.46km(0.25NM)+(1.259% 35 X % 2. 35 &)
QFTITEAMBEHX M EHTE (o DME - CDI) HBAZR
Fl>mKA £ —&RAHFIT HEBRFFRGHEZ XTT
MEE AHEFHA
—%& A1 B F P i 35 P £ (initial and intermediate
approach) : £2km(1NM)
— K 15 35 P & R 3R % M5 £ (final and missed approach) : +



0.9km(0.5NM)

3. At E R AME %A ¢ £0.9km(0.5NM)

4, A4 BE Mo 4K 1.2 5.4 % > 2L root sum square 7 3
RiF4E — Z A B = ATT-along track tolerance(’Rk 4 FTT) &
XTT-cross track tolerance (4 FTT) o

2 - XTT B B8 A 454X KA LU LA Aok FIT ©
9~ AL gk 3L (satisfactory fixes)

R AL B/ R G A E o ATT X AR R AR

+3.7km(2.0NM) -

K 1% 3 35 Z A BE(FAF)/3% % 1 3% € { B (missed approach
fix)/P% # F & & 4 25 (SDF---stepdown fix) » ATT 2 14 /& R
AR 3. Tkm(2.0NM) -
# REEHEERF = MARH T A2 (SDF)
7~ fRESE T E(Areawidth): 5 2 = RFE LB (WpRRE
£ 3 %6 B (Ws)
— & & ¥ R 1 35 M & (initial and intermediate
approach) : — 52X — R EHKE LE(1/2*A/W)E T 7] =
14 2 8 k& 3.7km(2NM) & {1.5%XTT+1.85 km(1NM)}
—RGBEFEE - RABERRBY B(final - missed
approach and TP) : — 42 — 1R # & B L E (1/2 *A/W) 2
FFH @28 A% 1.85km(INM) &



{1.5%XTT+0.926km(0.5NM)}

N BGMRERNEREEEREIAF R IF #AH 44 E

+ >

2\

£ 8 MSA {58 RNP 1 52 Z(CL% RNP 1 £4)
KA B G R

— BB R /'%:(Ahgnment) o B S ALEE 2 A R

120 & -

— & ¥ B % K (Area width) * & & &-48 B R 4L BB 43

—HERGEMAX NGBS RERE A IAF X F 2@

9 mE R 30 B8

a. —ERFBBRBEFERNZEY  THAEENEC AT
tan(A/2)(r B E ¥~ A B B E)AHE 0 RUHAKRM
# A B 2 B #3% 31 (bank establishment) ¥ R & & -

b. & 4 s} 4% (outer edge) & i® JE & ¥ (overshoot )2 £ & B =
Z %3 5 B R 422 3 R 3E 4x (wind spirals) ¢ 338 A R & 4%
H#EE -

c. $#% M4 (inner edge) X A2 BE B E W ANBERZITHR

A HAREEE -

TR G &

—B 3 E (Alignment) : BRFKREHHER LK A

REEGEMEBELETRE  EABERTANASE -

— & & (length) : sb PSS B A]i8 IWP B2 & (242 A ) -



BRE#zZHG MR FAWPHZES  EREBRR /M

3.7km(2NM) > ##F fusk 7@l i@ FAWP Z a7 & o

—1% % § B & K (Area width) : 24 IF & FAF A H R3¢ &

B FAF o A7 10 RZ 8% > SF 2 5 MB AR

mAFERELE  REFRELEEAAZ

~ RAREGEE

— 4 3% € (Alignment) | REZEGMITBEEBER —HE °
—F%& K (length) : s 10km(SNM) A £ £ > Rk AR
19km(10NM) » F 4335 8¢ 4 & & I11-31-2 -

—AFHE B K E (Area width)  RATH E M BAR KL E L EE
BT BEAREMAERE -

— [ g 4 [ Fa (Obstacle clearance): * £ 4% 3% 4, [ 7 & & 2%
B RE S E A 75 km(2461t) o

— F R4 E (Descent gradient) : 595 °

+ ~ 3% % # 3% 5 B (Missed approach segment)

—3% % 1 35 #% B (MAWP, missed approach waypoint) & & %

— B A 3% & i 35 4 2k (earliest MAWP)4 B & 3T 48 MAWP 3
FATT 2 hrEahEl 250 EKR 1S ERTR
Bl B R AR KBS H Y AL B (earliest MATWP) 2 4% 3%
BEAEWpHWs 22 RERBAL A w LR EMELE



RE) ZHRE2REBAFENR IR BEREFRY
#1 B (earliest MATWP) 2 4% 3% #6 [ » 4K AT 3 ST R ALIF 5 15
& 9N R B 0 3 & IR A1 3R & 3B 35 At B (earliest MAWP) £ 3%
% 33 % # 35 & 85 (latest MAWP) 2 SOC(Start of climb: Bp
MBI ERREY SE > & Annex 6 2 & » REEHN 120
NRMMERAAEEZRELZELE -
—RREGHRLALE  BRAESHFTHEMAHWP)E &
BAREZED  ABRITARA S (DC)E & & KA
SEXFATHEFIME > INEBLERFRA -

X DME/DME % % ® 2 RNAV #5875
MR %44 % %% A RNAV VOR/DME Z 4% # 5 45 %
VEBABFEZAE 2F46 4 4 RNAV DME/DME” » 4w 3 &
R HR W FAT Z P A R K B (VOR/DME ~ DME/DME &
- BASICGNSS) & X E kst 225 £33 4 £ "RNAV” i
3t 4% VOR/DME € & 2 #5| » Al H £ 57
BRNAVEXX - wBHEERAMS B FHRSEZ 2
£ RRRALES B EAME - KA BB A A B F AR
ZMBEBINRBEBR L ERFEEEDRESFE TGS
A3 36 & o
=~ 4AEE BESHAIARLALBKL DMEE&HFARE

10



EH O HEMABEMNDME E S F K EEHE LERER

(4o )

a. DMEE 6 AARAHKE 22 E4EKERKAT
%6 8 % 370.4km(200.0NM)

b. DME E &M XX AERBANY 30 EE 150 E( @)

W/Il Updato-area whars the 30%150° rule is applicable

DME/DME UPDATE AREA FOR 2 DME STATIONS LOCATED AT A
DISTANCE ‘I APART

Step1— A dircie cenirad on each station with a radius equai to ths Designated Oporational Coverage
{DOC}witha maximum of 370.4 km {200 D NM) mustbe dgawn.

Siap2—~ The 30 - 150 DME Intercept circles with & radius aqualto the distance ‘D’ on eithar side of bath DME
stations mustbadrawn.
Stapa—~ Then{heno-updste zone circles of 1.9 km{1.0NM) centzed onboth DME stations ars trawn.

Thearsawith dual DME updalefs comprised within anarsawhere boththa foliowing conditions exist:
thearoawithintha COCA70.4 kun {200.0NM) and
2. thearsaofthe /150 degressintersectangle.

Excluded trom DMEIOME coverageis thearea comprised within:

1. thenoupdatexenacirclesand
{ 2. theareabelwesnthe two DME stations.

Fignre I1-32-1. Maxicnum npdate area of two DME stations A and B

#% E DME & # & ki (sectorizations)% %8 £ 8 & .

11



C EEREBEREEERMG  RBRBEREESANRRBEREE
A RERBETERATABREZALAERLERTIR
*% o 2 &R B4 U 4E A (redundancy availability, #E ] 8%
RESZTHEDME EEAHAEZMEEZMERNEALGEHFMR
FHEL > @+ g 1. & DME/DME #474 # Z FMC >
BE— DME T4 AR f£ A HiL 2 T/ E ¥ 2 DME
€4 2. & DME/DME fATs /28— FMC 4% 4 > 4
B R B2 B R B ‘KLL;{J-_z DME E &M EEHMEH -
7 FMS A —#HMF 4 0 o BH A K E(sensors) ~ K FR
MBI GE TS BEREIEE » RHEGBIEEHE TR E B H 7
Ho M AEESLZLE—HEBER  BHEERGRIEF -
FMC BUFEZ %2 B -
W EHER:
EEREEREAGETH I -3 R2 -3HELE -
1. 28— FMC B DME/DME #i/7# /1 & B $y#i34
Z BN R ENEEERANBEZIRT -
2. B— FMC B DME/DME #i/7f& /1 » fe v 3%
EHRAHBEZRAT -
3. B AME(GA WGS-84 B2 A% B A R)2
WATEKR R  OERAFRAEZIZERRGER
% > Hft B B A FMC AL E -

12



wWEmng BAES T a cRkbrc®HBEERME -

a. MEDME B4 bR ERAZMEZR(FABELS
PN Z B EERALERLE) -

b HEXRUEZDME &4 ; FEEZHRED -

c. # %% DME € & B 44 WGS-84 4% £ -

BN LAMBERE  RMBEEHE/EESE A DME/DME
RNAV #3252 DMEX® G E L AR BB R ARWFELZH
0.46km(0.25NM)

—FTT : $2 VOR/DME RNAV £ 72| Ha X ZEEE -

— 2 ERE U WGS-84 BRAE > KRBARER
+0.46km(0.25NM)

— A GBEBER A ZRABEZLI

—XTT - ATT Z42% & B L& ° £ VOR'DME RNAV £F
B E e

X AKRERZIBRR BNAANERZERFEI KR
B OEHBERMERDMEESBEH FMC X BE -
MEAURABEZ (KRB AZ  RBRE B ALK continuity
% repeatability 2 78 #A #t i (predicted flight path)

+~ BHBREXREK
BARRMITE S EZRE A2 VOR/DME & & 8938 &
U ERBRMATEREX B - BT HHE VOR/DME

13



1% 3% 35 B E E A% DME/DME s BASIC GNSS z & &
a RAEFTRATIRSERBEAMKZ VORDME T4 § &
b. ## s VORDME B X #Bi#kz R » HKBAZREHLER
Bo#AF% “RNAV" BE#A ERMmtARELH -
AN~ BEZBAR
#2225 7oA AA R B R % A MG 5] (PCG positive
course guidance) * B kB R E L EHEHEN 0 B4
AR Z AR S o
B WA RAMATH AR EE RZ AN * £F U"RNAV
DME/DME” B 44 » & &M AKX B LHE » "RNAV A R
7 0 JFiE A # VOR/DME sz BASIC GNSS #1473t Al % & >
B s REH

REFAMERMEKRSAEREZ RNAV GRF
— ~ @R

£ #4% % #35 % RNAV VOR/DME 2 2 £ 4 & 5 & &
ZHEZAE > B54 4% 5 RNAV(GNSS)” « & F # AW HATZFF
% + 3l ¥ 2 (VOR/DME - DME/DME & BASIC GNSS) % £ % £ 2%
3tz 22 B L3 5] 4 4% 5 RNAV” i huit £ # VOR/DME & & Z 3%
Blo i AEEFERAMBETERBEIELZE  BRITAELES
AHAEHE o TABEWA L WGS-84 H A B EBBINK KT

14



2 BRAEFHIAP)E R A EFHEMA  segment)ik 5 18
BB > EARFFEKR 44 Amnex 11~ 14
B B 4T A % B A IMAL(integrity monitor alarm limit) %
EABHBLERBALEAKEZIA  AATEIZBA
(transition to/from mode) ; & %& & 35 # 1F (approach operation) &% >
AL GEBRERATE - ABEE 4B gHERH
e 2% Z i@ % ~ #0E5 3k A (waypoint sequencing) BB - AR K
1 35 2 4% LA & ¥ X (direct-to mode) B 4 4 B JUAT A 4
— ~GONSS ¥k EREABRFRT basicGNSS ZEM EZME
%, LR ERAE AFE LA RNAV £ 55 > & GNSS 45
a. integrity monitoring routines;
b. turn anticipation; and
c. read only electronic database.
= - AL 4 #5(fix names): 15 B #IG X F A WA AALES
Az G4 RS ns(AWP) ¢ EFHABIAWP) &
# 35 4B (FAWP) & 3% & 35 A1 B (MAWP) 3R R @5 R @33R
kB ESGMBELBRREFHEIRTET - BERREF O
SBRABGAELEMATWP) EXAEHER(TP) BEATHRE
REFEARASFERALAET —TRLIEREAEHEL -
w9~ K5 EEE ¢ A3 GNSS X % [ 3B % (space segment)95 %45 &

15



KRR FHERE B 100m(328ft) - T A Z A% HE R GNSS & B
BEmEAHMEAR R ABLTHARLE (usability) » BB
R - T AABREUEZIZSRAPBERERFTHHMRAA
LHEAHBEFEHERARNEN - 2R X ONSSRAEGER
RAZAE RAEFBEEGHATLAGZIA  TLTALARER
FHMBER B CAREERE) X4 ERBRLEGERAREE
. (integrity alarm check) °
Z£:  integrity alarm check -
a. report within tolerance - green
b. report not within tolerance - green(still)
c. alarm within tolerance ° red(integrity check)
d. alarm not within tolerance - (integrity failure)
GREEERRE 3%GMB RNAV £4T % &4
HEZRES
a. Bl A R EHEEEE
b. AR ERAKFRE
c. A#IERE R
d. FTT
22: GNSS receiver 2 ¥ 4 g5 = ) & & # 4 (Dynamics and
Integrity ) 69 &K EH *
| a. #HEE (Accuracy) @ HBRITFAGREZ M E

16



BERMEZEZE -

A EFHTE M (Integrity) © RIT7 G 41 H#H
HEEA A B A LS ME FRRIEZ M
_,{ °

c. THH (Availability) @ % #4FZ 53R -
BT REGE (THIEEEESL— - 1005 )
d. # &M (Continuity) @ HLHIEIERIF 7 #5484
HRXBE  ZHFBRTEZHE - (KRRAHE
B E G EEEF)
BASIC GNSS 2440 ¥4 EREMMHARARELERETME
(CEHER)RBBRAARE(C AL ERE  Z8ELHH A
MBS ¢ 3.7km(2.0NM)
K3 ¢ 1.9km(1.0NM)
#IF R 0.6km(0.3NM)
FIT: B BREB 2 M EHTE (4o DME-CDI) HXZARF -
MmAEZE > —BRRAFIT A ER AR @FHEHE2 XTTHEE
EHESHNE -
—RWESME(AWPL B35 B ik 35435 225 (ARP)
56 km(30 NM) 4 £ 8532 £ £33.7 km (2.0 NM) * 4r# B &4 3
BIGHIG L HE S6km BONM) # B 85232 £ 45209 km
(0.5 NM)

17



— F M #HHBEIWP) © £0.9 km (0.5 NM)
— B 7% ®H AL FEAWP) 1 £0.6 km (0.3 NM)
— 3% & #IFHBMAWD) ¢ 0.4 km (0.2 NM)
—~BABIFHEHBEMATWP) ABRARGH TR
(MAHWP): + 0.9 km (0.5 NM)
EEGHE R RWERURS LA REREAL TR -
NORMEFEE AREGHEA
— 35 4 3% % (Alignment) © fo N ¥ B 35 AL EF 2 A BB DA
120 & -
—4% % 5 B K & (Area width) : 41 B35 B b 545 5+
25 (ARP) 56 km(30 NM)3X b8 » B i 35 AL B JAWP) 7%
HELEM =452 — 5148 km (B.ONM) » 4 B &4 b 3544
544 S56km(30NM) EHFRELBLEN =X — 4
9.3 km (5.0 NM) «
& B (length) : A EREEE S 9.3km(5.0NM) > 4w 4 2|
TG ANR M EGHE > R RERAR DR 11.1km(6NM) -
—GNSS #AFEBLERRBER -
— e A B IAWP B4 Ak — o
o PRIBGREE
—R % E(Alignment) : BEFHR BFEER—ELLK A
RBESEABELY  LAZRRAN30E -

18



—E & (length) : sbFr & b MG F MG IWP 289
(o2 F3A > B KA MSD): REZKZEKMER K
% G mBFAWP) AT Z A & £k EEFR D 3.7km(2NM) -
S SR 3B 5R 1R 35 AL B (FAWP) AT 20F -

— 7% $ B & Z (Area width) : 2 & T EFMIE(AWP) R &
%G RBEFAWP AL GHEEED  REFRERFEAZ

N>~ REBGPRE

— 4 3% % (Alignment) : ARG RFBEBIL AR

—{% 3% § B % & (Area width) * # & & & #3542 FAWD) R
BARGHIBEMAWPD A LR EEE AR XREFREEE -

—E e (length) : AFS&EAEE A 93km(5.0NM) » &% &
2% 11.1km(6NM) -
CBRAREGEER

— 3% % ik 35 41 25 (MAWP, missed approach waypoint) € & % &
BALEE  TAAS A RIS IR AN B P FE (threshold) -

— B 4o le 74 B 2 3+ B (Start of climb) Xk BB K H X
%1% #35k E (TAS @ final approach speed) - REKIFE B
HEEE (ISA+15°C) Aut 19 km/h(10kt)Z )E & -

— R E S E L E (Area width) : B RHL BIFNBREGHE

(MAWP)Z 4 6 B LA A @ RRREHMIT KRHFKRE
3 8% 9 2k 3% £ (earliest MATWP tolerance) W& £ & —

19



Efsh B 4% GNSS Wk BB 78 E & 0.6km(0.3NM)
HAE A 1.9 km(1.ONM)Z 1K » A BAERELES 9.3
km(5.0NM) » R @A R ZAERE -

REXEEEHRERBLERZVHFT A RIREN
RNAV #3582 F
—~E AL GNSSIEHEEGUHERB XKL EFH

B PRIBIERERES ZERWESRE WAL TO0EE 90
Bz BGHE  HBRYH 2 ’Sc“T” BRHME(FEHE—)
MB TR OmALBERERS R EEMARBES - [AWP -
IWP % FAWP JE & {48 - RABSBAK B ARG RE(E
EAHBBHMB)EE  BA—BREGHAGTEREMAI DA
(MAHWP) - |

— % E 8 % E ¥R K& T EH# MSD-minimum
stabilization distance) » & f& ¥ M F R B E RN EHBAZ EE
% 9.3km(5.0NM) -

— B A EL E AT > ¥ I &4 35 P K (central initial
segment)®] & IWP B 4 -

i

#AER 5% 46 B (capture region): & XK GNSS £/ ¥ 4%

— B FHEBIAWP) S B E - S A AR
RAKEE R MR RESRBE(AWPDZ AEZRZ

20



(2EHE—) -
=~ ~BASIC GNSS 2 @5 sk & 5 B T 522 £ 18 1k & 3% 3F GNSS
JEFrEEIGZ AE o

Acrows track Along track

Fix description error (XTT) ermr (AIT)
IAWE, TWP, 2.8 km 19km

MATWE amxt {L.5 NM} (1LONM} |

MAHWP

FAWP and MAWP  1.1km  ©9km 0.6 km
(C.6NM) (O5NM) (03 NM)

Z - ERMESEER ABBEGHR
— 254 3% % (Alignment) : AL 70 BE 90 Eladkz
B AT B G E IWP 6 > & 4 offset IAWP » phid3
BRGAREER AR A 180 2 A B HI& K40 #IFHETAWD) -
— 1% ¥ § B & % (Area width): BASIC GNSSJE # #& 1% 35 2 1%
#EBEALEAI3MG.ONM) > 2R ERHEHE -
—+& E (length) : & 47 # 35 4 28 JAWP) & + A # 35 41 2 (IWP)
&) % /) B F ¥E 38 M SD-minimum stabilization distance) Fv & &
R RE ¥ k&4 & 5% & (central initial segment)$& F [RIE
B > 20 9.3km(5.0NM) & @ ¥+ -
—F B4 B (Descent gradient) : R FTR#HE L 4% > X
TFTREHESLBY -
—MARRBAEE > FHRRTEREIORTH —HAZ £
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*ELEE MR B 2 FEAE S rtan( 6 /2)(6: BE B E)
*EAG R BB E R NONT — BRI RS
27w 1x0.5A/360 » (r:AALBEM AR 25 B2 BE F&)-
—%2 K B\ % & (Procedure entry altitude) : pA# 35 44 2 25
R BB B EMSA) A REAEATE R e HA
WA ERT  RUMBZ RIS B E AR EASE -
— A EA RN ESHES > AAEREER -
v PR
— 2 43 % (Alignment) : B R R BBREA—HI > oA
BHESTABLERY  LARBRAR0E -
—E B (length) © P B b M@ WP 52 B %(WRAKA -
BAEKREER MSD)) RE# X HKAER > REEGME
(FAWP)RT X E & » £ BB R4 3.7km(2NM) - s 3 At 7
1] 18 3% 14 3 35 A B (overflying the FAWP)Z AT 20 -
— % E B R E (Area width) : 2 & R H M EBJAWP) A &
#%EGHEBFAWP) AL FHHEE  REFERBERAZ -
EAR E R L)
— ¥4 42 3% X (Alignment) © R4 @G A EH EE o
—4% 3% 3 B £ Z (Area width) : 2 & R % EHFME(FAWP)R
BREAEFMEMAWPD A A G HEE > A RBMAELE -
B (length) | AREIEAE K E XA 9.3km(5.0NM) -
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— & %% 4 [ & (Obstacle clearance): X & 4% ¥ 4t B 79 & 1K FE 4%
WS E A 75 km(246ft) R ERE LB N KEHEY R
SEBER%AE TSkmeot) e g EREZ LI EBE -

‘4

NNBABEGHEEK

—i% A basic GNSS £ 5 -

Table I11-33-1. Total system toleranres and area semi-widths
for basic GNSS receivers

Figin | Fixin
missed misred
approoch approack
Fix in segment or xepmen: or
initial reg- departure depurture
1AWP (1) IAWP (2} meat mp FAWP MAWP procedurce procedure
{hkm/NM) (xm/NM)} tha/NM) tAnvNM) (kmvNMg) | (km/NM) (ki) (2) {x/NM) (1}
Navigation | 0.23/0.12 | 023/0.12 | 023/0.12 | 0.23/0.12 | 0.23/0.12 | 0.23/0.12 0.23/0.12 023012
- Systent
aceuracy
13} .
Inregriry 33720 1.9/1.0 1.91.0 1.9/1.0 0.6/0.3 0.6/0.3 19/1.0 3.%42.0
wmounitor alarmn
{imit {3}

Time m alarm 30 sec 10.sce 10 sec 10 sec 19 sec 10 sec {Oszc - 30 sec
T 320 0.9/0.5 0.9/0.5 0.9/0.5 0.6/0.3 04/0.2 0.9/0.5 3.7420
AYT 372.0 1.91.0 1.5/1.0 13710 Q.6/.3 0.60.3 1.0 3720
Xrr 7.4/4.0 2.8/).5 2.8/1.5 2815 1.1/0.6 0,9/0.5 2.8/1.5 7440
Area 14.8/8.0 9.3/5.0 $.3/5.0 9.3/5.0 37208 1.9/1.0 9.3/5.0 14.8/8.0

semi-widik @ 4 14) () )

ATT = integrity monilor alarm limil (IMAL)
XTT = IMAL + FIT -
area semi~width = 2XTT

Noies.—

IS

{AWP and missed approach segment or depasture procedare fis positioned ousside 56 km (30 NM} madial disiance from
the destination/departure airport ARP.

IAW® and missed appmach scgment or depariure procedure fix positioned inside 56 km (30 NM) mdial disiance from
the destination/departure airport ARP.

Includes oll xystem compuration tolerances.

Based on flight trials, which incluled turns omiz the initial approach segment, the operationul ass ileads 1o retuin
9.2 km (5.0 NM} in place of 2 XTY when using basic GNSS receivers except when provisions of Attachment K 1a Port i1
are employed,

Based on flight trials.
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MAWP
.
: Final approach
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¥
]
]
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GRAHZES MERERANETASE T Sk ey RAT
FROBGATRERE L THAGILEF EREA4EN T
PMEETEVRELEABEILBEEEARZIRATIRXN  BREF
% & 7F B /& FMS » RNAV ~ CNS/ATM ~ GNSS (GPS) -~ RNP -
INAV-~VNAV £ 2 R MmA EREE - MmBH ARG GNSS £
FREHLRARRZIAEY -

15 ~% ¥,
(=) BRI RE S 435 B2 H o BAEIGREE
RIFEEY -

() 2 ERRERAFRFAL (BREIRZAHE) -
DELETHRENMELER RMEAXFE RELALGZE A
Aém*ﬁzﬁﬁ

REEREMEF

e [CAO Doc 8168 Procedures for Air Navigation
Services — Aircraft Operations (PANS-OPS) -

e [CAO Doc 9368 Instrument Flight Procedures
Construction Manual ;

e JCAO Doc 9371 Template Manual for Holdlng, Reversal
and Racetrack Procedures ;

- o [CAO Doc 9274 Manual on the Use of the Collision Risk
Model (CRM) for ILS Operations -
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Mr Ralph Sexton
Technical Vice President

Innovative Solutions International

Mr Sexton retired from the FAA in 1994 as Chief of the Standards & Criteria Section, responsible for the
development of criteria used in the US Standard for Terminal and Enroute Instrument Procedures (TERPs).
During his tenure, criteria were developed and published for MLS, MILS/RNAYV and GPS (GPSS). His
work included flight-testing projects for MILS/RNAYV for Wide body Category D aircraft and for GPS.

His ICAO activities included : -
e Principal Advisor to US Member of Obstacle Clearance Panel (OCP)

. Occasional Advisor to All Weather Operations Panel (AWOP) and Review of general
Concepts of Separation Panel (RGCSP)

Mr Sexton was a member of the US Satellite Operational Implementation
Team (SOIT). He remains in the satellite programme as a consultant supporting
the US Satellite Programme Office in flight testing, ériteria development
and the Minimm Operational Performance Specifications (MOPS) for Global
Positioning System (GPS) and Required Navigation Performance (RNP).

Mr Sexton is also a Consulting Engineer and a Vice President, Technical, ISL, Inc, Satellite
implementation instrument approach procedures.
Licenses and degree held are : -

. BS degree in Physics, supplemented with Aeronautical and Electronics Engineering and

higher Mathematics studies.
) Instrument rated Commercial Pilots License.

28



M= EBELE

SINGAPORE AVIATION ACADEMY ]

[PANS-OPS Basic Course

Wee@.

|

0702003

10002003

Course Reversal
Procedure Tum
Base Tum
Introduction of Temperature NDB Areas Racetrack
Participants DME MOC
Conversion Parameters Templates
Speed (TAS) Minimum Altitudes
Exeautive Fix Tolerance Area Desk Exerdise Altitude/Descent
Summary Bank Angle Intersedtion Calculations
Fadlity Straight Initial Area Construdtion
& Tum Rate VOR Approach Segment Template Application
10301200| TN NDB
SR PANS Tumn Radii MOC & Minimum
VOR/DME Altidues
Calaulations LLZ/DME Demonstration
Annexes Racetrad
Construction
Review of Desk Exercise Desk Exerdse Intermediate Desk Exerdse
Mathematics Tum Radius Intersection Approach Segment
for Procedure Calaulations Fix Tolerances Straight Racetrack
Design Plotting Construction
1300 1430 VOR Facilty Operationa
Considerations
VOR/DME
Fix Tolerances Area
MOC
Parameters

29



Review of Aviation
Principles and
Naviaati
Fundamentals for
Procedures Design

1CAO Windspiral

Wind Calculations

Tum Parameters

Wind Cirde
Calculations

Minimum Obstade
Clearance

Primary Areas

Prindiple of
Secondary Areas

Secondary MOC
Calauiations

Width
MOC

Chart Application
Minimum Altitudes

Final Approach
Segment

Parameters

30




Adjustments

1500 | Missed Approach Non-Precision Non-Precision Non-Precision Non-Precision
o de Tuming Approach Approach Approach Approxch -
Procedure Procedure Procedure
Tum Parameters Criteria Design Lab Design Lab Design Lab
Review
Tum at Altiude
Area
MOC
20 Oct 2003 21 Oct 2003 22 Oct 2003 23 Oct 2003 24 Oct 2003
L Approach Vo
Procedure Precision Segment Qimb Gradiert Desk Exerdise \J
Design Lab g—
0AS OCAMH 1S J
Tuming H
Model Final Obstade Miss i
7
Templates Final Approach el
Obstade >
Non-Precision Precision Approach Precision Approach Predision Approach
Approach <
Procedure Bample Missed Approach Collision Risk
Design Lab Mode!
& Segment Obstade Models
and Straight CRM Reports
Calauiation
Tuming
L U N c
Non-Predision Precision Approach Precision Approach Precision Approach
Approach
Procedure Desk Exerdise Tuming CRM Bxample
Design Lab Missed Approach
Presentations Precision Segment
& Tum at CRM Exerdse

31



Height
General Prindples Missed Approach Tuming Missed Criteria Review
Straight: Approach
System Operation
Height Loss Bxample
1S Model
MLS
27 Oct 2003 28 Oct 2003 29 Oct 2003 30 Oct 2003 31 Oct 2003
Bam 2 Predision Approach Precision Approach Precision Approach Departure
Procedure Procedure Procedure
Design Lah Design Lab Design Lab )1
MOoC
Climb Gradients
Track Adjustment
Procedure Procedure Procedure Procedure Track Guidance
Design Lab Design Lab Design Lab Design Lab
Presentations Alignment
and
Critique Area
Obstade
Assessment
L U N c H
Predsion Approach Predsion Approach Predision Approach Precision Approach Departure
Procedure Procedure Procedure Procedure
Design Lab Design Lab Design Lab Design Lab Turning
Presentations

32




and Tumat
Critique Altitude
Area
Construction
Precision Approach Predsion Approach Predision Approach Departures Departures
Procedure Prooadure Procedure
Design Lab Design Lab Design Lab General Griteria Tumn Initiation
Area
Straight
Tum at a Point
Areas
Tum Area
Parameters
03 Nov 2003 04 Nov 2003 05 Nov 2003 06 Nov 2003 07 Nov 2003
Departure. Area Navigation GNSS GNSS RNAV/GNSS
DR Track VOR/DME System Missed Approach Departures
RNAV Performance
Interception of Streight Parameters
Track Guidance Tolerance Areas Airbome
Equipment Tuming Construction
Area Widths Performance
Tables
Departure Missed Approach GNSS RNAV/GNSS
Tuming Initial Phase Exerdse Criteria Review
Design Lab
Bample MOC Waypoint
CGalaulations Minimum
Intermediate Phase Stabilization
Qimb Distance
OCAH
L U N C H
Departure GNSS GNSS GNSS Procedure Bam 3
Adjustments Criteria Constyuction Procedure
Tuming Departure Bample Design Lab
Exerdse General

Missed Approach




Initial

Desk Exerdse

Intermediate
Area Navigation Desk Exerdise GNSS RNAV GNSS
(RNAV) Departures Procedure
Geodetic Final Segment Design Lab
General Princples Calaulation Criteria
Parameters
Waypoints } Construction
Area
Tolerances Construction Bample
Track Definition .
10 Nov 2003 11 Nov 2003 12 Nov 2003 13 Nov 2003 14 Nov 2003
GNSS GNSS GNSS General Review ocp
Procedure Procedure Procedure Current Topics
Design Lab Design Lab Design Lab and Initiatives
Presentations
&
Critique
GNSS GNSS RNAV/GNSS General Review o
Procedure Procedure Current Topics
Design Lab Design Lab WNAV &
Initiatives
Bample
L U N C H
GNSS GNSS GNSS Final Bam Final Discussions
Procedure Procedure Augmentation and
Design Lab Design Lab Systems Course Evaluation
Spaced-based
(SBAS)
Ground-based
(GBAS)
GNSS GNSS Helicopter Final Bam Reserved
Procedure Procedure Procedure Design
Design Lab Design Lab Criteria
Presentations
& Runway
Critique CatH




