PBN and APV Implementation In
Australia
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|ICAO Resolution A36-23, 36th Session,
September 2007

ICAQO has recommended the implementation of
Performance-Based Navigation (PBN)
Approaches with Vertical Guidance (APV)

PBN Implementation Plans to be complete by
September 2009

APV Implementation to be complete 30% by 2010,
70% by 2014 and 100% by 2016

GNSS PNT is the key enabling technology for PBN
and APV operations
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Current GNSS Applications for aviation
operations include

RNAV (GNSS)

Over 530 approaches in Australia
Airfield as well as helipad approaches
LNAV only

RNP AR (Special) approach procedures
16 aerodromes
LNAV/VNAYV approach operations
Arrival and departure operations
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PBN IMPLEMENTATION PLAN—AUSTRALIA
Current navigation construct

RNP 4 cperations




RNP AR (Special) Approach: Queenstown,
New Zealand

NZQGN/ZON

QUEENSTOWN
afis QUL Tres Gt SOUEERETC, i, [Fi30 | oM, MRS, b 1716
118.1 128.0
D28, | sswesmit, Comiri L Tormgh tases 121.9 128.0 1232.2
Py Feading o ) e T
aar 234" anids Taten 1o Apr Flav 1171
3730 2550 oz 11717 Iy \

arssE0 arcH: Climb 1
track... Passing. 9
enceed 160 ks unt
r

10500°, wia the RNAY, (BNP| missed spproach || 7 |
ocesd direc| to BENET and hold... Do A

furn is complete ai GN144.

[FTIETID
T

nal.
NOT, 7O, SCALE

[T [ aeg el L 183 Trang Als; 13504

S

am

WHAKL pat kB
et latad bapond

thin poinl
e 4

b vty mack SLONMIS4 | SR s -

. g WIPOR 10, V38R - ¥ £ 0
i el W L] o | L]
' QNOZS = 10500' | RNP
| 023 GF AT att s RNAV

QNG 1§ gﬁun 55 } TRADK
! 01y GhIETE TP ) I RALGH! 1M LAND NG Wy 13

ENP D.10 RNF D.15 RNP D.20 RMNP 0.30
ane 1421 a0 s 199 rae R L FNET aat R4S S 1004
[ Fin ao0om aseim e




Qantas 737-800 RNP-AR Approach into
Queenstown New Zealand
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PBN Capability — Australian IFR Fleet
Analysis

The majority of aircraft operating in the upper airspace have an
RNAYV or RNP capability

The majority of aircraft operating in the lower airspace have an
RNP capability which is

Provided by an IFR GPS navigator

Typically limited to RNP LNAV 0.3nm only

Could provide RNP LPV (LNAV and VNAV) with SBAS

Have the potential to enable ADS-B surveillance over continental
Australia

By implementing PBN (RNAV and RNP) Australia will be able to
provide increased safety and efficiency and reduce the
environmental impact of aviation operations (CO2 emissions)
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APV Capability — Australian IFR Fleet
Analysis

Australia's IFR fleet comprises some 3600 aircraft

15% of which are APV capable using barometric vertical navigation (Baro-
VNAV)

85% of which are APV capable using augmented GNSS

By implementing APV using Baro-VNAV Australia will be able to
provide APV protection to

15% of the IFR fleet (hulls)...but

97% of fare paying passengers

By implementing APV using Baro-VNAYV and augmented GNSS
Australia will be able to provide APV protection to

99% of the IFR fleet (1% of fleet determined too old to retrofit)...and

100% of fare paying passengers

GBAS and GRAS augmentation technologies were considered
but not recommended to support APV operations in Australia
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Australia’s concept for implementation of PBN
and APV iIs

Parallel availability of RNAV and RNP specifications

GNSS PNT is the key enabling technology for reduced
separation standards

APV enabled through barometric vertical navigation
200 aerodromes identified for APV Baro-VNAYV operations

AWIS and 2 APV Baro-VNAYV approach designs required for
each aerodrome
ROE to meet ICAO Resolution

One AWS/AWIS upgrade/install every 2.7 weeks for 7 years

One APV Baro-VNAV approach plate designed and validated
every 0.9 weeks for 7 years

GNSS PNT is the key enabling technology for lateral
navigation
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PBN IMPLEMENTATION PLAN—AUSTRALIA
Future navigation construct—2008-2012
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Considerations for Future GNSS Applications

Australia cannot implement APV through GNSS
augmentation without acquiring an SBAS

Acquisition of an SBAS will enable APV operations
(via LPV) for an additional 85% of IFR aircraft
enabling LPV for

Regional airline operators

Fly in Fly Out mining operations
SAR/EMS Helicopters

Offshore Helicopters
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PBN IMPLEMENTATION PLAN—AUSTRALIA
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SBAS Offshore Approach Procedure (SOAP)
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Summary

Australia’s plans for implementation of PBN
and APV rely heavily on the GNSS

Australia cannot meet ICAO Resolution 36-23
for the implementation of APV without
acquiring an SBAS

Without an SBAS Australia will be reliant on a
dual frequency multi-constellation for full APV
Implementation circa 2022

ciIvIiL AVIATION a A FETY ALl T H O R ECTE Y



PBN IMPLEMENTATION PLAN—AUSTRALIA
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