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What is flight procedure design
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Flight procedure design. Like the route design in the sky, you should design a
specific route for the aircraft with the following parameters: gradient, speed limitation,
altitude, heading..., to make sure the aircraft can safely avoid all the obstacles and
can efficiency operation.

Conventional
- (VOR NDB DME

ILS ...)
Flight procedure design — IFR — — GNSS
DME/DME
] __ Performance based _
navigation (PBN) VOR/DME
— VFR — IRS
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Instrument approach procedure (IAP). A series of predetermined manoeuvres by
reference to flight instruments with specified protection from obstacles from the initial
approach fix, or where applicable, from the beginning of a defined arrival route to a
point from which a landing can be completed and thereafter, if a landing is not
completed, to a position at which holding or en-route obstacle clearance criteria
apply. Instrument approach procedures are classified as follows:

Non-precision approach (NPA) procedure. An instrument approach procedure
designed for 2D instrument approach operations.

Approach procedure with vertical guidance (APV). A performance-based
navigation (PBN) instrument approach procedure designed for 3D instrument
approach operations.

Precision approach (PA) procedure. An instrument approach procedure based on
navigation systems (ILS, MLS, GLS and SBAS Cat I) designed for 3D instrument
approach operations.
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PBN flight procedure

Efficiency and Flexibility - Improve efficiency and flexibility by
reducing reliance on the locations of ground-based navigation aids

’ Shorter, More Flexicble Routes ....
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PBN Basic Concepts
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PBN Basic Concepts

” PBN -Performance-based navigation is defined as a type of area
navigation in which the navigation performance requirements are

prescribed in navigation specifications.
» The PBN concept specifies that aircraft RNAV and RNP system

performance requirements be defined in terms of the accuracy, integrity,
continuity and functionality, which are needed for the proposed

operation in the context of a particular airspace concept.
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PBN Basic Concepts

» Performance requirements are identified in navigation specifications,

which also identify the choice of navigation sensors and equipment that
may be used to meet the performance requirements.

> A navigation specification is defined as a set of aircraft and aircrew
requirements needed to support PBN operations within a defined

airspace.
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PBN Regulations
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PBN Regulations

Doc 8168
Doc 9613

Performance-based Navigation Aircraft O perationS

NJ Man
[PBN) Manual Volume Il - Construction of Visual and Instrument Flight Procedures
Seventh Edition, 2020

Fifth Edition, 2023

INTERNATIONAL CIVIL AVIATION ORGANIZATION

INTERNATIONAL CIVIL AVIATION ORGANIZATION
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PBN Navigation Facilities
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Navigation Specification

RNAV 1/2/5

ARNP/RNP 0.3
RNPAPCH

DME/DME . RNAV 1/2
— VOR/DME RNAV 5

Josuas uoljebineN
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PBN Basic Concepts

RNAV 1
APPLICATION

PERFORMANCE
ICAO RNAV 1 Functionalities
SPECIFICATION Navigation Sensors

Air crew requirementis

Navigation Sensors
(1) DME/DME/IRU
(2) DME/DME

(3) GNSS

NAVAID
INFRASTRUCTURE

(1) DME IRU
(2) DME
(3) GPS
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PBN Navigation Specifications
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Navigation Specification

Table ITI-1-1-1. Navigation specification per flight phase

Flight Phase
Approach
Oceanic/R
emote En-route | Arrival Initial Intermediate Final Missed' | Departure

RNAV 10 10
RNAV 5 5 52
RNP 4 4
RNP 2 2 2
RNAV 2 2 2 2
Advanced 2 2or1l 1-0.3 1-03 1-03 0.3 1-03 1-03
RNP?
RNP 1 1 1 1 1 1
RNAV 1 1 1 1 1 1 1
RNP 0.3 0.3 0.3 0.3 0.3 0.3 0.3
(Cat H)
RNP APCH 1 1 0.3 1
(Part A)*
RNP APCH 1 1 Angular lor0.3
(Part B)* (initial

straight

MISAP)
RNP AR 1-0.1 1-0.1 0.3-0.1 1-0.1
APCH
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Navigation Specification Application (RNAV)

RNAV10: used to support RNAV operations in the en-route phase of flight to

support longitudinal distance-based separation minima in oceanic or remote area
airspace. Procedure design criteria have not been developed.

RNAVS: used to support RNAV operations in the en-route phase of flight
continental airspace.

RNAV1 & 2: used to support RNAV operations in the en-route phase of flight,
on SIDs, on STARSs and on approaches up to FAF/FAP.
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Navigation Specification Application (RNP)

RNP4: used to support RNP operations in the en-route phase of flight to

support longitudinal distance-based separation minima in oceanic or remote area
airspace.

RNP2:; used to support RNNP operations in the en-route phase of flight
inoceanic, remote area and continental airspace.

RNP1 : used to support RNP operations on SIDs, on STARS and on

approaches up to the FAF/FAP with no or limited, ATS surveillance and with low
to medium density traffic.
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Navigation Specification Application (RNP)

Advanced RNP(ARNP): used to support RNP operations in the en-route
continental airspace and on SIDs, STARs and approach procedures.

RNP 0.3: used to support helicopter RNP operations in all phases of flight
except final approach.

RNPAPCH : used to support RNP approach to LNAV, LNAV/VNAV, LP and
LPV minima.

RNPAR APCH: used to support RNP approach operations, including the
final approach segment, which consist of straight and/or fixed radius segments,
with navigation accuracies equal to or less then 0.3NM on final and 1NM on the
other approach segments.
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Navigation Specification Value

Table ITI-1-1-1. Navigation specification per flight phase

Flight Phase
Approach
Qceanic/R
emote En-route | Arrival Initial Intermediate Final Missed! Departure

RNAV O 10
RNAV 5 52
RNP 4 4
RNP 2 2 2
RNAV 2 2 2 2
Advanced 2 2orl 1-0.3 1-0.3 1-0.3 0.3 1-03 1-03
RNP?
RNP 1 1 1 1 1 1
RNAV 1 1 1 1 1 1 1
RNP 0.3 0.3 0.3 0.3 0.3 0.3 0.3
(Cat H)
RNP APCH ¢ 1 0.3 1
(Part A)*
RNP APCH 1 1 Angular 1 oro0.3
(Part B)* (initial

straight

MISAP)
RNP AR 1-0.1 1-0.1 0.3-0.1 1-0.1
APCH

The RNP value X NM means the lateral TSE and the along track error will
not exceed X for at least 95% of the total flight time.
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PBN Total System Errors

Errors always exist in navigation system both for PBN and ground-based navigation
stations. Only if the error is acceptable.

» For PBN navigation, the RNAV and RNP cross-track tolerance values are
derived from the following errors:

» NSE(navigational system error) ;
> FTE(flight technical error);
> PDE(path definition error);
TSE=NSE+FTE+PDE

NSE and FTE are both treated as though they are Gaussian and are determined by
the RSS(room sum square) of these two errors. PDE value is small, so the NSE
and FTE are the dominant component.
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PBN Total System Errors

RNAYV “Total System Error”

~1nm

Navigation system error (NSE)
Flight technical error (FTE) Total system error (TSE)
Path definition error (PDE)

TSE
A

N~

TSE
- 5

“ 1nm

RNAV: Aircraft remains within Total System Error
(ex: +/- 1 nm) for 95% of flight time

Idea is the same for RNAV 2, RNAV 5, efc. |
RNAV 1 What about for RNP?
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GAUSSIAN — |
Distribution -3¢ 26 -0 0 c 20 30

v

The RNP value X NM means the lateral TSE and the along track error will
not exceed X for at least 95% of the total flight time.
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Navigation Specification Value

Table ITI-1-1-1. XNavigation specification per flight phase

Flight Phase
Approach
Qceanic/R
emote En-route | Arrival Initial Intermediate Final Missed® Departure

RNAV 10 10
RNAV 5 L 52
RNP 4 4
RNP 2 2 2
RINAV 2 2 2 2
Advanced 2 2orl 1-03 1-03 1-03 0.3 1-03 1-03
RNP?
RNP 1 1 1 1 1 1
RNAV 1 1 1 1 1 1 1
RINNP 0.3 0.3 0.3 0.3 0.3 0.3 0.3
(Cat H)
RNP APCH 1 1 0.3 1
(Part A)*
RNP APCH 1 1 Angular 1oro0.3
(Part B)* (initial

straight

MISAP)
RNP AR 1-0.1 1-0.1 0.3-0.1 1-0.1
APCH

The RNP value X NM means the lateral TSE and the along track error will
not exceed X for at least 95% of the total flight time.
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RNAV & RN

Navigation specifications

RNP specifications include

a requirement for OPMA(on-
board performance

monitoring and alerting)

Designation
RNP X

RNAYV specifications do not

include a requirement for
OPMA(on-board performance

monitoring and alerting)

Designation
RNAV X
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RNAV & RNP

RNP=RNAYV + OPMA.

For RNAV procedures, it’s air traffic controllers’ responsibility to monitor whether
the aircrafts’ location meet the corresponding requirements;

For RNP procedures, it's the flight crew’s duty to surveil whether the aircrafts’
location meet the corresponding requirements through monitoring and alerting.
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OPMA Brief Introduction

«  OPMA is onboard facility to help pilots to detect whether the TSE could meet the
required navigation performance.

«  OPMA will monitor the TSE(NSE and FTE)(total system error), when the TSE
does not meet the requirement, the FMC will alert.

0.|1 R

RNP ANP
2.00 |1 0.03

NSE monitoring
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OPMA Brief Introduction

RTE DATA>
NA\! PERF-RNP

UNABLE REQOD NAV PERF -RNP

o

TERR POS

Once the ANP value exceeds the RNP value, the FMC will alert.
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OPMA Brief Introduction

RNP PRUGRESS

47NN *
,776/F

2. 00/0. 03NM 400/
XTK ERROR |
R 0.15NM

*  FTE monitoring
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PBN WAY POINTS

° Turn
- Fly by turn - Fly over turn

fly-by waypoint flyover waypoint
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Turn parameters

R = (6 355 tan a)/zV, where V is the TAS in km/h; and

r=V/(20 = R) where V is the TAS.

R represents the rate of turn;
r represents the radius of turn;

a represents the bank angle.
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PBN Application
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Navigation Specifications Application (Charts)

Correction: Page number.

51

8

10° Foo

|
T

RNP-1 REQUIRED.
FOR OPERATIONAL REGULATIONS REFER TO ENR 1.5
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§
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o0 T | I
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]
T

RADIO COMMUNICATION FAILURE:

SQUAWK MODE A 7600.
FLIGHTS SHALL FOLLOW THE CLEARED STAR LATERALLY AND COMPLY WITH
THE FOLLOWING INSTRUCTIONS:

IF ALREADY CLEARED TO FL130 OR BELOW CONTINUE IMMEDIATELY VIA
RESPECTIVE STAR, OTHERWISE ENTER HOLDING AT ROLIS DESCEND TO FL130
AND CONTINUE ON STAR THEREAFTER WITHOUT DELAY.

IF CLEARED "DIRECT TO (WAYPOINT)" OR "VIA (WAYPOINT)..." CONTINUE AS
CLEARED AND FOLLOW THE SUBSEQUENT PART OF THE RESPECTIVE STAR.
AFTER PASSING DF411 / DF611 (RWY25), CONTINUE DESCEND TO 4.000FT.

WHEN REACHING END OF STAR OR ALREADY BEYOND, TURN DIRECT TO IAF
DF626 (RWY25L) AND FOLLOW AN ADEQUATE INSTRUMENT APPROACH
PROCEDURE TO LAND ON RWY 25L.

TTTT

saadasiinis .......l......u.lu...un{un.u
1

o0

MSA 25 NM from
ARP

afs

BEARINGS AND TRACKS
ARE MAGNETIC
TRACKS IN BRACKETS ARE
TRUE
ALTITUDES IN FT MSL

b 4 BEYOND END POINT IF NO

LI B L LR R

MAINTAIN DOWNWIND TRACK

SUCEEDING INSTRUCTION
(VECTOR/CLEARANCE FOR
OACH) IS RECEIVED.

TTTTTTTTTrTTY

gLV OMNYL
USUIGTST MY
NIV LYNAINVS

£l-1-€ 40032 QY

ITRTETET] FRRPRTEUTY FERETETETI FRRERETTT FETTRTTET rUSURTRTT] FRRREREET FRRRTRTTT FNVUTRITE

|IF UNABLE TO COMPLY WITH LEVEL RESTRICTIONS ADVICE ATC|

e [ “(osasTm

IA CLEARANCE FOR A STAR WITH LEVEL AND/OR SPEED RESTRICTIONS CONSISTS

IOF A LATERAL AND VERTICAL PART LATERAL PART: "CLEARED (DESIGNATOR) ARRIVAL"

VERTICAL PART: "DESCEND VIA STAR FLIGHTLEVEL (FIGURES)"

IADHERENCE TO WAYPOINT RESTRICTIONS IS MANDATORY AFTER A "DESCEND VIA STAR
FLIGHTLEVEL (FIGURES)" CLEARANCE. NON-ADHERENCE MAY LEAD TO SEPARATION INFRINGEMENT.
1:1000 000 DO NOT DESCEND BELOW THE FLIGHTLEVEL CLEARED BY ATC.

—

T

54
B4
TTTTT

09°

10° |00

ONVIHOSLNIA HONBANYHLYHYALINT

INIWNYLSNI - LYVHO
IWAYYY QUVONVLS

ANVINY3O dIV

dNY
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Navigation Specifications Application (Charts)

AD 2 EDDF 3-1-116 LUFTFAHRTHANDBUCH DEUTSCHLAND
Effective: 02 NOV 2023 AIP GERMANY
FRANKFURT MAIN STANDARD INSTRUMENT ARRIVAL ROUTES
RNP RWY 25L/25C/25R (STAR)
Designator TANJO 1A
TANJO ONE ALPHA
Procedure Remark -
Route Path Waypoint | Coordinates Fly- |(True Track)| Distance Turn Altitude Speed Vertical NAV Remark
Type Termina | ldentifier over | MAG Track (NM) Direction (ft) Limit Path Angle | Specificati
tor ©) Flight | (kt1AS) ©) on
Level
Common IF TANJO |NS50562500E0072634.00] N - - - FL240- - - RNP 1 -
FL220+
Common ™ EDHIP NS0512229E007302543| N [(T154.2) 151 56 - FL220- - - RNP 1 -
FL180+
Common TF OXPAC |IN5041 16 40E 007380587 N |(T154.2) 151 11.2 - @FL180 - - RNP 1 -
Common TF MIVCA |NS03341.56 E0074349.10) N [(T154.3) 151 84 - FL160- - - RNP 1 -
FL150+
Common TF ROLIS NS5026 0637 E007 493055 N [(T154.4) 151 84 - @FL120 - - RNP 1 -
Common TF ETARU N 50 17 08.00 E 008 06 44.00 N (T129.0) 126 142 - @FL100 - - RNP 1 -
Common TF DF403 N 50 05 48.13 E 008 22 30.06 N (T138.1) 135 15.2 - - - - RNP 1 -
Common TF DF409 N S50 10 1328 E 008 4059.94| N |[(T069.5) 066 12.7 - - - - RNP 1 -
Common TF DF410 NS0 11 33.83E0084639.57| N [(T069.7) 066 39 - - - - RNP 1 -
Common T DFa11 N S50 125653 E0085230.83| N |[(T069.8) 066 40 - - - - RNP 1 -
Common TF DF412 N 50 14 18.94 E 008 58 22.44 N (T069.9) 067 40 - - - - RNP 1 -
Common TF DF413 NS0O154104 E00904 1439| N [(TO70.0) 067 40 - - - - RNP 1 -
Common TF DFa4a14 NS017 0283 E009 100668 N [(T0O70.0) 067 40 - - - - RNP 1 -
Common TF DF415 N 50 18 24.33 E 009 15 59.31 N |(T0O70.1) 067 40 - - - - RNP 1 -
Common ¥ ] a2 DF416 N 50 19 45.52 E 009 21 52.29 N (T070.2) 067 40 - - - - RNP 1 -
Runway IF DF416 |N 50194552 E 009215229 N - - - - - - RNP 1 -
Runway FM DF416 NS0 194552 E 009215229 N |[(T070.2) 067 - - - - - RNP 1 -
Runway CF DF426 NS0 1503.04 E00924 30.17| N |[(T250.3) 247 - - - - - RNP 1 IAFZISRANY
Runway IF DFa16 NS0 194552 E 009215229 N - - - - - - RNP 1 -
Runway FM DF416 NS0 194552 E009215229| N [(T0O70.2) 067 - - - - - RNP 1 -
Runway CF DF526 N50142168E0092453.24| N |[(T250.3) 247 - - - - - RNP 1 1AF RéVY
25
Runway IF DF416 N 50 19 45.52 E 009 21 52.29 N - - - - - - RNP 1 -
Runway FM DF416 NS0 194552 E009215229| N [(TO70.2) 067 - - - - - RNP 1 -
Runway CF DF626 NS014 0423 E009250297| N [(T250.3) 247 - - - - - RNP 1 IAFzgl\:VY
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Navigation Specification Application (Charts)

Correction: Vartation, procedure.

or 48 0890 087 15" 08730' 2nalBE
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s}
L [ I i 333 o
zzz m
| (D WARNING ! 35| 2
WIND SHEARS AND 535 2
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| WHEN STRONG WINDS. b 2|l 3
| 3 g
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Navigation Specification Application (Charts)

FRANKFURT MAIN STANDARD DEPARTURE
RWY 18 ROUTES - INSTRUMENT (SID)
UNIFORM RNP (GPS)
After Take-Off
Designator Route Remarks Text Page
Climb to Contact
SOBRA 2U |SOBRA TWO UNIFORM 4000 ft Langen Radar 1. If unable to pass DF201 at or above FL90,
To DF975 on course 174°. Turn right with 4.15 NM 136.130 advise EDDF DELIVERY prior to start-up and
radius to DF976, at or above 3100, maximum speed Contact Langen Radar |expect routing via SID ULKIG L.
220 kts. To DF198, at or above 4580. To DF201 at when advisedby |2 For flights intending to proceed at or above FL
or above FL90. To DONAB. To SOBRA. Tower! 250 via Y180/Y181. Flights have to be able to
cross RUDOT at or above FL 240. If unable to
(Departure frequency |comply, flight plan shall read RUDOT FL 220 -
;nay deviate f;?m hg;e Y180 - NISIV - UY180 - DIK RFL.
requency published.
Check ATIS for current 3. Do not turn before DER.
departure frequency.)
Recommen- Turn Speed
Waypoint Fly | (True Track®) | Distance Altitude (ft) / NAV-
ded Path Coordinates o Direc- Limit Remarks
Terminator Identifier Over | Mag Track (NM) tion Flight Level (ktIAS) Specification
CF DF975 | N 4953 14.87 E 008 32 02.38 - (T177.4) 174 6.7 - - - -
ARC Center: DF977
RF DF976 | N495139.29 E0083139.92 | - ’ 16 R A3100+ | 220- e
RNP-1 ARC Radius: 4.15 NM
TF DF198 | N494503.68 E0082757.13 | - | (T200.1) 197 7.0 - A4580+ - RF required -
TF DF201 N 49 47 15.18 E 008 14 22.30 - (T284.1) 281 9.1 - FL90+ - -
TF DONAB | N 49 49 15.89 E 008 01 44.83 - (T283.9) 281 84 - - - -
TF SOBRA | N 49 51 39.00 E 007 46 32.00 - (T283.7) 280 101 - - - -
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LUFTFAHRTHANDBUCH DEUTSCHLAND AD 2 EDDF 4-7-12
AIP GERMANY Effective: 13 JUL 2023
INSTRUMENT L ELEVI [re st i L ) FRANKFURT MAIN
APPROACH I TV [P AR ron 1 P oDy D18 GLSYCATIEN
I 1 121756
CHART - ICAO FRANKFURT TOWER __ 136.500 RWY 25R
TI' 1 | A Icl‘.l zfol LIl | LI ﬂlﬂ'l Im_f LI | UL L I LILIL VLU ‘ LI Ii":g..l I:Iﬂ'l LI ' LI IOIQ' 1l(’,l I’quisr:; LI Dlg'l 2Iu‘l LI | I Iml‘_
- BEARINGS AND TRACKS ARE MAGNETIC RNP-APCH REQUIRED. PARALLEL INDEPENDENT 08 30_'_
ot = RNP-1 REQUIRED. OPERATION MAY BE IN 2 7| AD2EDDF 4-7-24 LUFTFAHRTHANDBUCH DEUTSCHLAND
[ AND HEIGHTS IN 1t RADAR REQUIRED. FORCE! 1 Effective: 13 JUL 2023 AIP GERMANY
- 2 FOR OPERATIONAL T
— g0 el , ::‘{:JIL;“‘)NS REFER TO - FRANKFURT MAIN INSTRUMENT APPROACH PROCEDURE
| v case oF isseD ‘- - o  J L ..] GLsvcATI&RAWY25R TABULAR DESCRIPTION
INFORM ATC IMMEDIATELY " 'm‘mi 1
- 1685 -1
- - REICHELSHEIM T g - :
(20 8 D482 1% 50 Approac aypoint Track’) | Distance
- mn' z e & y © ® . 207 Dt | Torminator | Coordinates Ouke | g Trace) | ity )/ FL Remarks
i an t 1 i IF | DF426 |N50150304 E0002430.17| N : : 5000+
B 1684 _ Initial TF DF425 |[N50134198E0091837.71| N |(T250.3) 247 4.0 A5000+
B e ———————————— T we | [ATSHom—F DF424 |N50122062E 009 124559| N |(12502)247| 4.0 "AS000+
— 7 m@] A2 w_ TF DF423 |N50105896E 009065381 N |(12502)247| 4.0 A5000+
B 2 2% 'm:u - TF DF480 [N 50085034 E0Q085744.06| N |(T250.0) 247 6.3 AS5000+
rss2 ] - 3 MTR |N50 163458 E 00B505605| N - - ‘AB000+
1 |apiiha T DF482 |N501839.81 E 008504289 N | (T069.6)066| 6.0 AS000+
_50- ] MTR TF DF481 |[N501253.75E0090301.97| N |(T159.7) 156 6.2 A5000+
10" 50_' TF DF480 |[N50085034E0Q0B5744.06| N |(T220.0)217 53 A5000+ =
- 10" FAF for
| . APCH TF DF430 |N500725B5E008514459| N |(T250.0) 247 a1 AS5000+ coding
- -1 TF RW25R |[N50024497E0083201.38| Y (T249.9) 246 135 - -
= - DF DF393 |[N50015638E0082838.44| Y - A920+
\2 - Missed DF DF483 |[N50023335E008232248| Y A1850+
[0 — APCH OF DF484 |N50 100065E 00B 1650.49| Y A4130+
- -1 DF MTR |N501634.59 E 008 5055.05| N - - @A5000
| 7% -4 RNAV HOLDING IDENTIFICATION
T ™ Time (MIN)7 ARitude
:_H)_' 644 T — panT Fix Wm?“'o outbound 7 FL
_io |FRATIKFUR'I- Pad ll - 052— HM MTR |N50 163459 E 008 50 55.05|  (1209.0) 206 1 AS000+ 230-
- EGELSBACH 1 1 .
B . ') BABENHAUSEN L3 |
B * g -
[ ASCHAFFENBURG i
o0 R
[ =|5!D 1:500 000 N
- Km 6 4 2 0 L ] 10 15 2 -
- o i 1
‘_53'_  DARMSTADTIGRIESHEIM . (SRS 0 M = T w“ R e
lII Ll 2|0-I ||iIJlI| Ll IIJ Lil Ll lal II Llnlsllw'I IIlIIJ%‘I*II L II‘F”I?‘I‘IUI[IIIII Ilimvllllllﬂ
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PBN Benefits
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PBN Benefits

VORDME

Conventional procedures: Aircrafts

receive signals from ground navigation
stations. Aircrafts usually fly towards
or away from the stations. The routes
planning and terminal flight

procedures would be limited by the

layout and types of ground navigation
stations.

VORDME

Aircrafts could fly any desired paths AP
with PBN procedures. The path are

defined by waypoints. Comparing to Y

conventional procedures, PBN AP

procedures are more flexible and
accurate.
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PBN Benefits

|

Conventional Routes

Ground Navaids

-

Limited Design
Flexibility

RNAV

Waypoints

RNP (with on-board
performance
monitoring and
alerting capability)

Seamless
Vertical
Path

“curved
paths”

Narrow Obstacle
Clearance Areas

Highly Optimized
Use of Airspace

Increased Airspace
Efficiency

2 February 2026
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PBN Benefits

- PBN offers a number of advantages over the of ground-based navigation flight
procedure on obstacle clearance criteria. For instance, PBN:

» 1.Reduces the need to maintain sensor-specific routes and procedures, and their
associated costs.

» 2. Avoids the need to develop sensor-specific operations with each evolution of
navigation systems, which would be cost-prohibitive.

» 3. Allows for more efficient use of airspace;
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Case Study B

(source: BEA)

The crew of the Airbus A320, performing flight NSZ4311 (call sign Red Nose 4311), took
off on 23 May at around 09:30 from Stockholm Arlanda airport (Sweden) bound for
Paris-Charles de Gaulle airport (CDG).

Before the descent, the flight crew prepared for a satellite approach procedure with
barometric vertical guidance, in this case a RNP APCH operation down to LNAV/VNAV
minima, to runway 27R at CDG because the ILS was out of service.
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Case Study B

(source: BEA)

The meteorological information indicated in the ATIS Q (Automatic Terminal Information
Service) used by the flight crew to prepare the approach was the following:

Transition level 70, wind 280/10 kt, visibility 10 km, broken clouds at 1,500 ft,
temperature 19°C, dew point 14°C, QNH 1001 hPa.

The crew indicated in their statements that they remained in clouds, without visual
references, for all of the approach. They experienced moderate turbulence and flew
through heavy rain, which led them to use the windshield wipers at high speed.
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Case Study

(source: BEA)

At 11:32:24, when the aeroplane was on approach to CDG, the intermediate controller
cleared the crew to descend to 6,000 ft and gave them an incorrect QNH value of 1011
hPa instead of 1001 hPa in force at the time3: “Red Nose 4 3 1 1 descend ... descend ...
6,000 feet 1 0 1 1.” The PM read back the QNH provided: “6,000 feet1011...1...01 1
... Red Nose 4311

At 11:34:28, she cleared the crew to descend to 5,000 ft, repeating the incorrect QNH, and
clearing them for the RNP approach. “Red Nose 4 3 1 1 descend 5,000 feet 1 0 1 1
cleared full R N P 2 7 right.” The PM read back the information and the incorrect QNH:
“Descend 5,000 feet Q NH 10 1 1 cleared full R N P approach 2 7 right Red Nose 4 3 1
1.

At 11:35:37, the ITM controller cleared an easyJet crew to descend to 5,000 ft and gave
them the same incorrect QNH: “Easy 7 5 Mike Alpha direct Papa Golf6 50 ... and
descend 5,000 ft 1 0 1 1 cleared RNP approach 2 7 right.” The easyJet crew did not
correctly read back the message as they read back the valid QNH of 1001 hPa: “Direct to
Papa Golf 6 5 0 descend 5,000 ft QNH 1 0 0 1 Easy 7 5 Victor Alpha.” This was not picked
up by the controller.
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11:41:41
Altitude (QNH 1001) = 537 ft
Radio altitude = 122 ft
Passing of decision altitude on PFD of 802 ft (QNH 1011)
Controller’s MSAW message to crew
11:42:15 “Red Nose 4 31 1 | just had a ground proximity alert
Altitude (QNH 1001) = 1,443 ft are you okay? do you see the runway?”
Radio altitude = 1,050 ft
Crew read back climbing to 5,000 ft, QNH 1011
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11:42:02 MSAW alert

Altitude (QNH 1001) = 778 ft .
Radio altitude = 378 ft 11:41:47
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Figure 2: horizontal profile of first approach (source: BEA)
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The main decision is the following :

On aerodromes open to public air traffic:

- the decision heights (DH) of the LNAV/VNAYV operational minima associated with the
RNP APCH procedures determined in accordance are increased by 100 feet, but not
more than the minimum descent height (MDH) value of the LNAV minima associated
with the same RNP APCH procedure;

- the minimum value of the DHs associated with the RNP AR APCH procedures is not
less than 350 feet;

- the runway visual range (RVR) values of the LNAV/VNAV minima associated with the
RNP APCH procedures and the RNP AR APCH procedures shall be increased by
applying the rules in ...
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Q&A?

liilu@icao.int
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