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Learning Objectives ot

" By the end of this presentation you will:

— Know where to find details of the Navigation
Specifications.

— Appreciate how the different Nav Specs relate to phases of
flight.

— ldentify which sensor can support every Nav Spec.
— Explain the aim of Advanced RNP (A-RNP).

— State which Nav Specs support the Approach phase of
flight.

— Explain how, within PBN, vertical guidance can be
provided for approach operations.
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Components of PBN Concept -l

Navigation
Application

Navigation | NAVAID
Specification Infrastructure
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Use and Scope of Navigation
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Specification by Flight Phase

ARRIVAL

OCEANIC

/

RNP 4

FLIGHT PHASE

NAVIGATION APPROACH
SPECIFICATION | En Route
Oceanic / | En Route
Remote [Continental| Arrival | Initial |Intermed| Final | Missed*
RNAYV 10 (RNP 10) 10
RNAV 5 5
RNAV 2
RNAV 1 1 1 1
RNP 4 4
RNP 2 2 2
RNP 1* 1 1 1 1
A-RNP 2* 2orl 1 1 0.3 1 1
RNP APCH 1 1 0.3 1
RNP AR APCH 1-01| 1-01 (03-0.1] 1-0.1
RNP 0.3 0.3 0.3 0.3 0.3 0.3 0.3

EN-ROUTE

Departure
R/\/P_Z

P

ARTURE

N i

* Limitation on use — check PBN Volume II. Tabfe II-A-1-1



Use and Scope of Navigation
Specification by Flight Phase

PBN Manual includes airworthiness, operational and training guidance
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FLIGHT PHASE
APPROACH
NAVIGATION
SPECIFICATION
En Route
Oceanic / En Route
Remote Continental | ARR | Initial Intermed Final Missed* | DEP
RNAV 10 (RNP 10) 10
RNAV 5 5 5*
RNAYV 2 2 2 2
RNAV 1 1 1 1 1 1 1
RNP 4 4
RNP 2 2 2
RNP 1* 1 1 1
A-RNP 2% 2or1l 1 1 0.3 1
RNP APCH 1 1 0.3 1
RNP AR APCH 1-0.1 1-0.1 0.3-01| 1-01
RNP 0.3 0.3 0.3 0.3 0.3 0.3 0.3
- :
* Lir%ffht‘ib{on use — check against PBN Manual VolumelicPartArTapleIA-1-1 5
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Avionics Supporting Specifications  wwwom.

Permitted Sensors

AFCS
Requirement

GNSS IRU DME/DME DM/Fé?JME DME/VOR AP/FD
manually
RNAV 5 ﬂ Iﬂ ﬂ Iﬂ Iﬂ controlled by the
pilot remaining
RNAV 2/1 E E E within ¥z full
RNP 4 E scale defleption
of CDI with
RNP 22 ﬂ correct scaling
3 for phase of
RNP 1 ;-l-"_"l flight
A-RNP? ﬂ ’ ]
RNP 0.3 E v]
RNP APCH E ’ ’
RNP ARAPCH| o] ¥]

" 1. Although the A-RNP Nav Spec does not explicitly state FD/AP the RF appendix does and RF is a requirement for A-RNP
2. For Oceanic/Remote Continental operations dual independent LRNS (providing Higher Continuity) are required
3. Only when authorised by a specific State. Based on an available DME infrastructure and appropriate aircraft capability
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Approach and Landing Types ot

i1

STAR -’“’Tf

(RNAV 1 or RNP 1)

'Final Approach Capture

Above CAT |

RNP APCH . RNP APCH  -S
Includes: ILS
|« LNAV
E * LNAV/VNAV
L« LP
i o LPV

' RNP AR APCH
N J

~
RNP - N ~/

Precision Approach
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ICAO Recommendations s

= ICAQO (36th Assembly Oct 2007) resolved

— States and planning and implementation regional groups
(PIRGS) should complete a PBN implementation plan by
2009 to achieve:

— Implementation of RNAV and RNP operations for en
route and terminal areas according to established
timelines and intermediate milestones; and

— Implementation of approach procedures with vertical
guidance (APV) (Baro-VNAV and/or augmented GNSS)
for all instrument runway ends, either as the primary
approach or as a back-up for precision approaches by
2016 with intermediate milestones as follows:

o 30% by 2010
o 70% by 2014.
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ICAO Recommendations: 2010 ——

= 37th ICAO Assembly (Oct 10):

" Concerning APproach with Vertical guidance
(APV), the resolution added:

— Implementation of straight-in LNAV only
procedures, as an exception, for instrument
runways at aerodromes where there is no local
altimeter setting available and where there are no
aircraft suitably equipped for APV operations.
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PBN Approach Terminology

" RNP APCH
— Flown to LNAV minima

" RNP APCH with Baro-VNAV
— Flown to LNAV/VNAV minima
— Also called APV Baro .
" RNP AR (Authorisation Required) APCH |/, /
7

— Flown to LNAV/VNAVY minima but
reduced terrain clearance

" RNP APCH using SBAS augmentation
— Flown to LPV minima
— Called an APV SBAS

— Potentially to DA/H of 200ft if airport

, : ; There is alot of room
& ey | for IL AT I ration :
gy Pt pped for ILS CAT | operations for confusion!
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RNP Approaches: ot
Vertical Guidance
RNP APCH
| | }
Lateral Guidance only With Vertical Guidance

l |

Expected to SBAS APV-Baro APV-SBAS
be flown with supported (SBAS supported
CDFA Lateral only Localiser

Performance with
vertical guidance)
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Conventional NPA
LATERAL VERTICAL
LOC
EAE LOC/DME
VOR
Step.Down. Fix MDA/MDH VOR/DME
___________________ _ NDB
NDB/DME
Description System Performance
| ® Approach conducted to a MDA/MDH As Displaved /
= Lateral Guidance based on ground based NAVAIDS play

s AITSPaCE TUICEPT VWOTKSTTOP
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RNP APCH with CDFA .

LATERAL VERTICAL

G-

FAF

MDA/MDH

Step Dow

@)
()

Minima Line: LNAV

Description System Performance

+ ™ Approach conducted to a MDA/MDH

0
" Lateral Guidance only based on GPS (with RAIM) EES (A, 0.3NM (95%)
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APV Baro Approach
LATERAL VERTICAL
FAF FAF Baro VNAV
GPS
Bal _
Minima Line: LNAV/VNAV
Description System Performance
| ® Approach conducted to Decision Altitude / Height GPS (RAIM) and 0.3NM (95%)
" Lateral guidance based on GPS (with RAIM) and Barometric ' _
vertical guidance based on Baro | | | altimetry VNAV: 20-27
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APV SBAS Approach ot

LATERAL VERTICAL

GPS + SBAS

Minima Line: LPV

Description System Performance
< ® Approach conducted to a Decision Altitude / Height GPS + SBAS HAL: 40m
= Lateral and vertical guidance based SBAS VAL: 50m




EGNOS Availability — SoL SDD

Latitude
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EGNOS APV-1 availability
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