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BANGKOK FIR

PHMOM PENH FIR

- Thailand introduced the first two PBN routes
1n about 2009

- RNP10 (International)
- RNAV5 (Domestic)

- Together with FUA concept YANGON FIR
- Conditional Route (CDR)

- RNAV5 2RNAV2 (GNSS) 2019)

+ 2019 upgrade RNAV5 and RNP10 routes to
RNAV2

+ 2020 established new RNAV2 routes and upgrade
all PBN routes to RNAV2

Y Route

KUALA LUMPUR FIR w \ SINGAPORE FIR
JAKARTA
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ASEAN ANS Master Plan

 En-route

- PBN Routes: All ATS routes serving major aerodromes should be designated
as RNAV2 or RNP2 (other acceptable - RNAV5).

* En-route

- PBN Routes: PBN ATS routes serving major aerodromes should be designated
as RNAV2 or RNP2.

* En-route

- PBN Routes: PBN ATS routes serving major aerodromes should be designated
as RNAV2 or RNP2. (Initiative is continued from Phase II into Phase I1I)




Why PBN routes implementation 1s needed?

Thailand Air Traffic D_emand
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Implementation process

Activity 1 —» Activity 7
Agree on Operational Airspace Routes
Requirements and Holds
Activity 2 Activity 8
Create Airspace Initial Procedure
Design Team Design
Activity 9
Agree on Objectives, Airspace Volumes
Scope, & Timeline and Sectors
Activity 4 Activity 10
Analyze Reference Confirm ICAO
Scenario Navigation
Specification
Activity 5 \
Select Safety Criteria >
D | -~ccccc-ccccccec=--
Performance Criteria
Activity 6
Agree on CNS/ATM ——
Assumptions,
Enablers,

& Constraints

—» Activity 11

Airspace Concept
Validation

Activity 12
Finalization of
Procedure Design

Activity 13

—» Activity 14
ATC System

Integration

ctivity 15
Awareness and
Training Material

Activity 16

Procedure Validation—

Implementation

Activity 17

Post Implementation
Review




CNS Assumptions

ATM/CNS ASSUMPTIONS
(current/future)
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Airspace Users Readiness

ATM/CNS ASSUMPTIONS

(current/future)
Percentage of IFR Traffic with PBN aEEroval (by NavSpec) in Bangkok FIR
T 1-31 December 2019 2
= Traffic Analysis ; }T\l;/s\m%ﬂom sl 97.80% 97.17% 96.10%
= Traffic Distribution 1 89.51% = 91.81%
3 | Time/Geography 90.00% | 85.68%
= Sa| x Check EUR ARN & 80.00% |
= G| Adjacent TMA Traffic | 68.42%
g g 70.00% -
= 5 | IFR/VFR Mix s |
=) X r
= | MIL/Civil Mix il |
=3 50.00  §
5 ACFT. Perform. Mix |
(Jets/Props/Helicopters) 40.00% |
: R 30.00%
¢ ‘ : 20.00% |
2 3 [ 8.73%
10.00%
able Runways 0.00% | -
: MET. RNAV 10 RNAV 5 RNAV 2 RNAV 1 RNP 4 RNP 1 RNPAPCH RNPARAPCH
ASSUMPTIONS
Communication IFR vs VFR, 1-31 December 2019 PBN vs non-PBN, 1-31 Debcember 2019
Means/Coverage COMMUNICATIONS Total IFR 77,458  100.00%
Available Frequencies/ ASSUMPTIONS
Frequency management RNAV 10 69329  89.51%
RNAV 5
Surveillance SURVEILLANCE s 75751  97.80%
Means/Coverage ASSUMPTIONS 66,363  85.68%
RNAV 1 75,268  97.17%
ACFT Navigation Equipage RNP 4 52,993 68.42%
NAV Infrastructure & Coverage (e kicalisy RNE1 74,435  96.10%
ASSUMPTIONS RNP APCH 71113 91.81%
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Multiple Level Filters ATC SYSTEM
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Civil/Military Cooperation

Parallel route through

military areas

CDR

Conditional Route
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Safety Assessment & Validation/Finalize the designed
Routes

= - = o
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Implementation process

Operational

Requirement

Compilation of evidence
document and report
submit to CAAT
(ANS/AIM)

ATC
training/System
preparation

Create Design
Team/Project

Validation/Finalize
the designed routes

Implementation

Analyze Enablers,
Constraints and ATM CNS
Assumptions

Safety Assessment
(all stakeholders)

Post implementation

Develop activities/

implementation plan

Draft
procedure/Conduct ATC
simulations

Design draft RNAV2
route structure

Get approval/consult

in CMAC



PBN Routes Development

- The first two PBN routes in Thailand
. RNAV 5 (2009)

* Conditional routes (CDR)
+ Danger Area: MON - FRI, 2300-1000

Route designator |

TraszdKG— B

(RNP type) Upberimts | Lateral [Oreion sy ———
Name of significant points V({JGRE;%L Lower mits imits lolgvztlsru\smg | Rern_arks —
Coordinates D o NM Controlling unit
15T A Freguency
irspace
(cor) classification Odd Even
Minimum fight
allitude
1 2 3 . .
Y1
(RNAV 2)
[GNSS)
I UDON DVOR/DME (UDN)
A
17 "
| 20N 10246308 208 __FL480 Uni-directional southbound route
026° 12000FT
Conditional Route (COR|
TERCO soomm Class A availabw\ir;; e (0
A 165550N 1023308E 206° 13000FT
0z CDR1
026 1. Weekdays, Monday la Friday
152.0 NM 1000 - 2300 UTC
A uBLOD 2. From Friday 1000 UTC to
143715N 1012612E 206° FL 460 Sunday 2300 UTC
026° 6500 FT 3. Public Holidays
16.0 NM Class A cOR?
7000 FT Other Pericds, Availability shall
be nofified by Airspace use pian
{AUP) published in
www.thalcmac aerothal aero
PIPOB I R B
i —
R —
A Taz236N 1011914E I I
For fight planning prosedure, see ENR 1.10

(N

Uni-directional southbound route

Conditional Route (CDR)
availability:

CDR1

1. Weekdays, Monday to Friday
1000 - 2300 UTC

2. From Friday 1000 UTC to
Sunday 2300 UTC

3. Public Holidays

CDR2

Other Periods, Availability shall

be notified by Airspace use plan
(AUP) published in
www.thaicmac.aerothai.aero
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Y6 was stared from being CDR before changing to be a - Y3, Y4 and VT D58 established in 2012 (Activated by NOTAM)

normal route with reshaping D area
- Y5 vs VT D59 (Y5’s availability declared by NOTAM)

ALT 11 0004 L
2000/ &?
\
> IR EMTIX SURM£
VTRS A
ALTIZ000M
- Gl AL
CMA T™MA Y, 2 f 2
VT D42 ALT L1000 | 'S ,.-{,D(
UNL 0000 - Rk
J / | =10,
GND A 1118 PAE -
PUMAM 4

BOKPYINN

" f,\ag'? 40 PR
P NN A PaE TMA
) LB X S 22 ’-»{“—‘lu&'ﬂ"ﬁ“‘
. BANGKOK /i = J\ ¥C Vewur/7 1 Q3%

L2 BOMAS

TAK TMA (32 TE)

| ALT 110000

2850 Flyz, -
LATAD G105
e
MAKAS ‘I,
67 msT| X

1ax | 27
316 MS

MST T™MA

ALT10000
359°
pG331]

5
Iigr:l
&= 2 ///A'I-.'I;ilrz.;mrl'.;". JDMA APOBI %
g N b LOSDA v
/g 3 %
22 : I L 4
\Z S 0
b %, \
) /AT RUKSA: \\ AL
7770, ~ - P
2

[IDRUK]

° A,Tm
R568

-
Be
[ANPUB]| PUT TMA [URGAD]
ALT 11 000 ft [TUNRA
STHE OsvIP i,
SN

= 274+ FL280 091°

: 290, 0y PN 7. ALTacoo HIBETO
L3 g 27 LT ,
~ MDowl - e e 13077 o206

45 1 Laoy
TANEK\ %, 31 gagto

003"

i

654

183+ ALT4000
Sy
88




Establishment of International RNAV Routes
e 2020 Thailand
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PBN NavSpecs and Route Spacing (PBN Manual Doc 9613 Volume I, Attachment |

Flight Phase (PANS-OPS Table 1lI-1-1-1, PBN Manual Table 1I-A-1-1) § P
Pevpacs| Froute Foue Arrival Approhch Departure :‘nl-;POs""iu: 4 PoteSeache 00 -
Remote | Continental Initial Intermediate Final Missed” P TR,
Not require ground-
RNAV 10 10 based Naviad 50 (PANS-ATM Para 5.4.1.2.1.6, Doc 9613 Vol I,
Dual LRNS (INS, IRS Part B Para 1.2.3.3)
FMS, GNSS)
16.5 - straight unidirectional racks (same direction
route-ECAC)
VOR/DME 18 - straight bldirec::r::l :':;l((:s) (opposite direction

RNAV 5 5 53 ) ?&Z?Ih:: 10 - ATC intervention capability (ECAC)

GNSS 30 - No ATS Surveillance in high traffic density

(ECAC)
(Doc 9613, 1I-B Para 2.2.3.2, 2.2.3.3, Attachment B,
Parad.3,4.3.1)

GNSS 8 to 9 - straight tracks in high traffic density (en-

RNAV 2 2 2 2 DME/DME route) (FAA)
DME/DME/IRU (Doc 9613, Vol Il Attachment B, Para 4.4)

GNSS 8 - straight tracks in high density (terminal,

RNAV 1 1 1 1 1 1 1 DME/DME Eurocontrol) (Doc 9613; \1:))! Il Attachment B, Para
DNE/OMS/ 7 for SIDs/STARs (PANS-ATM Para 5.4.1.2.1.4)




Uni-directional trattic flow

In the southern a1rspace
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PBN Airspace Establishment

Phase 1:non-RNAV2 using FL250 and below on Conventional ATS routes
Phase 2: Define non-exclusive PBN airspace: above FL250 (Q4 2024)

® IN and IS (Dec 2019)

from | To Route litaln FI Grand Total pote
60 | 130 | 200 | 210 | 220 | 230 | 240 | 260 | 280 | 300 | 320 | 340 [ 350 [ 360 | 370 | 380 | 300 [ n/A (A/C Fleet)
VIUD | VIBD [UDN WS KKN W6 KRT W1 UBLOD | 1[8739
VIUI | VIBD [SKN W6 KRT W1 UBLOD 26 8 59 13 | 111]a320, 8738, DHSD
VTBD _|[KKN W6 KRT W1 UBLOD 6 43 52 37 60 1 199|A20N, A320, 8738, B739, DHSD
VTBS _|KKN W6 KRT W1 UBLOD 4 a3 22 2 ] 83/A320
visy |KKN W6 KRT W1 BKK R201 BUT 5 B 14|A20N, A320
i KKN Y2 UBLOD W1 BKK R201 BUT 2| 3
vrsp | KKN W6 KRT W1 BKK Y8 SAVSA 2 10 13[A320
KKN Y2 UBLOD W1 BKK Y8 SAVSA 2 3 5
vrss | KKN WG KRT W1 BKK M757 OBLEX Y10 HTY 2 7 A320, B738
KKN Y2 UBLOD W1 BKK M757 OBLEX Y10 HTY
VIUO | VIBD [8RM W38 RAMEI W1 UBLOD 31 ssq 47 6 A20N, A320, B738, C750, DHSD
Vivy |VIBD_[UBLW1UBLOD 9 2 43 15 3 A320, B738, B739
VIBS _|UBL W1 GRASO Y13 RUKSA 2 2 42 24 3 A320
ViUV | VIBD [ROT W38 RAMEI W1 UBLOD 7| 78| 18 A320
VIUW | VTBD |NKP W6 KRT W1 UBLOD 6 18] 30 4 A20N, A320
Grand Total 1 il 3] 1l 129 1l T30l o7 39 2l 3 R
From To Route Grand Total L2
60 | 130 | 200 | 210 | 220 | 230 | 240 380 | 350 [ 360 | 370 [ 380 | 390 [ w/a (A/C Fleet)
VIUD | VTBD [UDN WS KKN W6 KRT W1 UBLOD 0.08%|8739
VIUI | VIBD [SKN W6 KRT W1 UBLOD 2.03% 1.02% 8.68%|A320, B738, DHSD
VIBD _|[KKN W6 KRT W1 UBLOD 0.47% 3.36% 4.07% [5.56%| A20N, A320, B738, B739, DHSD
VTBS _|KKN W6 KRT W1 UBLOD 0.31% 6.49%|A320
visy |KKN W6 KRT W1 BKK R201 BUT 1.09%|A20N, A320
VUK KKN Y2 UBLOD W1 BKK R201 BUT 0.23%
vrsp |KKN WG KRT W1 BKK Y8 SAVSA 0.16% 0.78% 1.02%|A320
KKN Y2 UBLOD W1 BKK Y8 SAVSA 0.16% 0.23% 0.39%
Vrss | KKN WG KRT W1 BKK M757 OBLEX Y10 HTY 0.16% 0.55% 0.31% 1.09%|A320, 8738
KKN Y2 UBLOD W1 BKK M757 OBLEX Y10 HTY 0.16% 0.23%
VIUO | VIBD [BRM W38 RAMEI W1 UBLOD 2.42% s.asxm 3.67%| 0.47% 0.23% | 13.53%|A20N, A320, 8738, C750, DHSD
viuy | VIBD_|uBLw1uBLOD 0.70%| 0.16%| 3.36% | 12.28%| 0.23% g . }1.43%| A320, B738, B739
VTBS _|UBL W1 GRASO Y13 RUKSA 0.16%| 1.72%| 3.28%| 1.88%| 0.23% | 7.21%|A320
VIUV | VIBD [ROT W38 RAMEI W1 UBLOD | 0.55%| 6.10%| 1.41% 8.29%|A320
VIUW | VTBD |NKP W6 KRT W1 UBLOD 0.47%)| 1.41% 2.35% 0.31% | a.61%|a20N, A320
Grand Total 0.08%| 0.08%|l] 2.89%| 0.08%) 0.08% 7%/l 1.58% 3.05%| 0.16%/l 2.89%| 0.63%|| 1.33%| 0.47%| 0.55%| 100.00%




- Direct Routing (DCT)

Future Plan

- New Uni-directional route structure in
the Northern airspace




Future Plan

1.2 Airspace classification is defined all ATS routes within Bangkok FIR are as follows:

e Class A from FL285 and above.
 Class B from Below FL285.

New Airspace Classifications

Class G & 4

Above FL600

Class A Non-exclusive PBN airspace

Transponder Mandatory 4

o — o Above FL250

Above FL200 - FL600

y ) T

Class C —t 5 Ap. 1500 m. Q

Transponder Mandatory KM Q
ALT 9,000 FT - FL200

———————————————

| |
] |
| |
| |
I |
| |
| § |
I
3 : Class C
| |
| |
I |
| |
§ I
| |

ol
e p Major
Class G t 4 - ‘—SKM.‘,ISOOm.Q
S s Aerodrome .
urface - to but notincluding / . =
ALT 9,000 FT it - ClassE S
ES ATS route 3
Transponder O

Mandatory

s Class G




Lesson Learned

Military cooperation has essential part in ATS routes development

Stakeholders/Human in the loop ex: ATC, CNS, Military, Airlines,
Regulator

Cooperation between states involves (ANSP and Regulator)

Balancing between benefits and deficiencies for all concerned units

Post Operational review




Operational experience and benefits

Parallel routes/Uni-directional/CDR

Optimize airspace utilization

Maximize alrspace management capability & Flexibility
Non-exclusive PBN airspace

Optimize flight operation & efficiency

Enhance traffic flow/ ATM efficiency

ATC workload reduction/ATS efficiency

Safety, Efficiency, Capacity, Environment
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