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Introduction

Presentation of benefits and challenges of
PBN (RNP AR) and lessons learned of
implementing over 100 instrument
approach procedures in the United States
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Overview

 Benefits
— Reduced Obstacle Evaluation Area (OEA)
— No secondary areas
— Missed approach segment OEA
— Radius-to-Fix leg types

« Challenges
— Operator authorization and training
— Air traffic control procedures and training
— RNP criteria application
— Procedure benefit
— Flight inspection technique
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Benefits
e Reduced OEA
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Benefits
e Reduced OEA
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Benefits

* Reduced OEA

® VOR FINAL
® RNP 0.30 FINAL
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Benefits
 No secondary areas

PLAN VIEW
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Benefits

 Missed Approach OEA
— RNP Standard Missed

* No secondary areas
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Benefits

 Missed Approach OEA
— RNP Standard Missed

« Benefit over ground-based missed approach

® VOR MISSED
® RNP MISSED
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Benefits

 Missed Approach OEA
— RNP less than 1.00

 No secondary areas
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RNP 0.15
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Benefits
 Missed Approach OEA (TF application)
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Benefits
« Radius-to-Fix (RF) path terminators

STEP 1: Apply para 2.2.

- Evaluate + 1 RNP Segment
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Benefits

 Missed Approach OEA (RF application)
— RNP less than 1 OO RNAV (RNP) Z RWY 26 lele CO
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Benefits

 RF application in approach segments
— RNAV (RNP) Z RWY 13R, Palm Springs, CA

PALM SPRINGS, CALIFORNIA AL-545 (FAA)

PP CRS | Rwy Idg 6857
Ao |TOZE 451
Apt Elev 477

v RF and GPS required. Procedure NA when control tower closed.
A\ NA For uncompensated Baro-VNAV systems, procedure NA below
2°C (35°F) or above 48°C (119°F).
Missed approach requires RNP less than 1.0.

ATIS SOCAL APP CON*
118.05 | 126.7 370.95 (W
135.275 251.1 (NE

PALM SPRINGS TOWER*
119.7 (CTAF)@ 377.05

PSP VORTAC airway radials
329 Cw 088.

8002 1N €0 0} 8002 NN SO ‘€-MS

RNAV (RNP) Z RWY 13R

PALM SPRINGS INTL (PSP)

MISSED APPROACH: Climb to 4000 via 130° track
to PUVOC, left radius turn to KICEV, 110° track to
HUNOL, 110° track to TRM VORTAC and hold.

IQan:edure NA fo prrwcl on
TRMVORTAC airway sidials.
304 CW 021
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Q Adyvisory
Challenges e, Circular

Administration

e —— D Py
Subject: APPROVAL GUIDANCE FOR Date: 12/15/05 AC No: 90-101
RNP PROCEDURES WITH SAAAR Initiated by: AFS-400

1. PURPOSE.

a. This advisory circular (AC) provides airworthiness and operational approval guidance
material for aircraft operators conducting Title 14 of the Code of Federal Regulations (14 CFR)
part 97 Area Navigation (RNAV) Required Navigation Performance (RNP) instrument approach
procedures with Special Aircraft and Aircrew Authorization Required (SAAAR), charted as
“RNAV (RNP) RWY XX”. Hereafter, these procedures will be referred to as “RNP SAAAR”.

b. This AC provides a method of compliance with public RNP SAAAR instrument
o O e rato r approach procedure (IAP) requirements. In lieu of following this method without deviation,
operators may elect to follow an alternative method, provided the alternative method is also

found to be acceptable by the Federal Aviation Administration (FAA).

- - ¢. Mandatory terms used in this AC such as “must” are used only in the sense of ensuring
a u o rI Z a I o n a n applicability of these particular methods of compliance when the acceptable means of
compliance.described herein are used. This AC does not change, add, or delete regulatory
requirements or authorize deviations from regulatory requirements.

t - - . RELATED CODE OF FEDERAL REGULATIONS SECTIONS. 14 CFR
ra I n I n g a. Part 91, sections 91.175, 91.123, 91.205,

b. Part 97, section 97.20,

¢. Part 121, section 121.349,
d. Part 125, section 125.203,

e. Part 129, section 129.17, and
f. Part 135, section 135.165.

. DEFINITIONS.

a. Area Navigation (RNAV). A method of navigation which permits aircraft operation on
any desired flight path within the coverage of station-referenced navigation aids or within the
limits of the capability of self-contained aids, or a combination of these.

b. Estimate of Position Uncertainty (EPU). A measure based on a defined scale in
nautical miles, which conveys the current position estimation performance, also known as Actual

‘http://www.airweb.faa.gov/ Regulatory_and_Guidance_Library/rgAdvisoryCircular.nsf/0/821ACA6A248D6AEA862570ED0053634070penDocument
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AL-469 (FAA)

APP CRs | Ry 1dg e RNAYV (RNP) RWY 2R

022° |\ oiEley 1003 ATLANTA/ DEKALB-PEACHTREE (PDK)
n v For uncompensated Baro-YNAYV systems, procedure NA below MISSED APPROACH: Climb to
-8°C (18°F) or above 34° C (98°F). RF and GPS Roqulred 4000 direct SUCGO and via
0

Procedure NA for wingspans greater than 136 . 329°track to BAPPY and hold.

ATIS TLANTA APP CON PEACHTREE TOWER* | GND CON 250-;(3'32%9_
128.4 126915 239.275 | 120.9(CTAF) 281.5 | 121.6 .2 120,

Air Traffic Control
procedures
and training
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“Direct” clearances and
vectoring involving e Yorrip
RF leg types

HUKAP
Max 200 KIAS

=mm=mm—l

— Adherence to published

RNP0.30 DA 1416-1% 420 (500-1‘/4) [ ~nA ] HIRL Rwy 9-
d restricti jicren ot
MIRL Rwys 16-34 and 2L-20R
S p e e re S rl C I O n S ATLANTA, GEORGIA ATLANTA/ DEKALB-PEACHTREE (PDK)

Orig 08157 33°53N-84°18'W RNAYV (RNP) RWY 2R

SE-4, 05 JUN 2008 to 03 JUL 2008
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WASHINGTON, DC AL-443 (FAA)

Rwy Idg 6869
A SS wze © 18 RNAV (RNP) RWY 19
Apt Elev 15 WASHINGTON/ RONALD REAGAN WASHINGTON NATIONAL (DCA)
and RADAR REQUIRED. For uncompensated Baro-VNAV systems :
Procedure NA below -11°C (12°F) or above 49°C (120°F). Inoperative

table does not apply. When East Side VGSI inop, Procedure NA.

5500
145° (2.6) —~— 260° —%——A
(8.8) (1AF)

X 240 KIAS
BELTS: BELTS

Procedure NA 6900
V265 N Bnd A 1052

u [ Vi Bnd ROg
T f f EAL vdom/:&
A NOTE: Prohibited Area (P-56) 1.5 NM rocedure
I r ra I c o n ro : Norh of DCA - Avord sﬂfﬁzie to )18,000 MsL. VA44-214 SE Bnd;
e V268 SE Bnd
35002500
(2.1)
and traini
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A (0.6)7<>= FIROP AP
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o
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°

vectoring involving |
RF leg types

— Adherence to published e e

475-1/, 462 (500-1%)
. .. s, S CRAFT & AIRCREW
S peed re St I Ctl ons MiRL Ry 22 AUTHORIZATION REQUIRED
WASHINGTON, DC WASHINGTON/ RONALD REAGAN WASHINGTON NATIONAL (DCA)

w77z w RNAV (RNP) RWY 19

NE-3, 05 JUN 2008 to 03 JUL 2008
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8260.52

Challenges

UNITED STATES STANDARD
FOR REQUIRED NAVIGATION
PERFORMANCE (RNP) APPROACH
PROCEDURES WITH SPECIAL AIRCRAFT
AND AIRCREW AUTHORIZATION
REQUIRED (SAAAR)

 RNP criteria
application

U. S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

Distribution: A-W(AS/ 'AF/FS)-3; AVN-100 (200 Cys); AMA-200 (80 Cys) Initiated By: AFS-420
A-X(FS/AF/AT/AS)-3; ZVS-827; Special Military and Public Addressees

http://www.faa.gov/about/office%5F org/headquarters%5F offices/avs/offices/ afs/afs400/afs420/policies % 5Fguidance/orders/media/8260.52. pdf
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Challenges

 RNP criteria
application

-

Fin Intermediate Segment Alk [a):
LTF MSL Elewation [b):

TCH:

Glidepath Angle [0]:

Llistance from LTP o PFAF [D):

LTPFTF Latitude:
LTRIFTF Longitude:
True B'wY Bearing True Course:

PFAF Latitude:
PFAF Longitude:

Latitude/Longitude valid for

FE_F_-H

1.500.00

2440

55.00

3.000

25.659.45

.22 WM

029 53’ 39.41"

035 18" 09.09”

26396

029" 58" 39.50"

095 13° 17.35"

skraight seqment anly

Glidepath Angle:
Max Glidepath Angle:
FFAF Elewvation:

e —

Intermediate Segment Altitude:
LTP Elewation:

Glidepath &ngle:

TCH:

FMNF Yalue:

A |SA

Straight In Segment
[ Wagspaa =262 ) LTP to Origin:
[ Wagspas =cf56 ) LTP to Origin:
OCS5 Slope Ratio:

RF Turn Segment | Bank angle:

[ Wagspaa =262 ) LTP to Origin:
[ Wiagspas =cf¥# ) LTP to Origin:
0OCS Slope Ratio:

Intermediate

280017

3.584 45"

2167 -1

17.67"

4. 121.10°

3.706.69°

2167 -1

Glidepath Angle .00

LTP MSL Elewation &4.40

TCH () EE.00

— Application
of VEB

Min Glidepath Angle

OCS Slope 2167

OCS Qrigin Distance [ft)
Smoarared along-track from LTEF

3E0LIF

Obstacle Distance [fr)]

fmoasured wowg-track from £ TEF 81023668

NA Below 5.00°F

MNA Above

T VEE ROC 752

St edataalef

Glidepath MEL altitude at 454793
Obstacle

OCE MSL alkiude at Obstacle 3,790,868

http://www.faa.gov/about/office_org/headquarters_offices/avs/offices/afs/afs400/afs420/media/RNP%20SAAAR%20v2.0%20Spreadsheet.xls
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C h a I I e n g es STEP 1: Apply para 2.2.

Evaluate + 1 RNP —egment
- Terminating Tannant Dminte
Fix - — angent Points

distance from
fix as both segments __

£ Ml

* RNP criteria
a p p I i Cati 0 n ) _ . ;_::EH:E:#.F:NF‘:.

c=R-(2xRENF)
Segment
Initial .
— R F | e g ty p e Locate Turn Center
CO n n e Ctl O n S Tangent Points
to new and

exisiting fixes
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i

Min Intermediate Segment Alk [ a): 1,500.00 LTP Elewation:
LTF MSL Elewation [b): 440 Glidepath Angle:

TCH: 5&.00 TCH:

Glidepath Angle [@]: .00 FRMF ¥ alue:

L ISA

e —

Intermediate Segment Altitude:

Challenges

Liistance from LTP to PFAF [D]: 25,659 45

4.22 MM Straight In Segment
[ Wiagspas =c262 ) LTP vo Origin:| 380017
[ Wiagspas =ci56 ) LTP to Origin:| 3,584 45°

OCS Slope Ratio: 2167 -1

LTR{FTF Latitude: 029 53 39.41"
LTPFTF Longitude: 035 13 09.09"
True R Bearing! True Course: 269.96

 RNP criteria
application

RF Turn Segment | Bank angle: 1767
[ Fragspas =262 ) LTP to Origin: 4120100
[ Wiagspas =cf5& ) LTP to Origin:|  3.706.63"
0OCS Slope Ratio: 2167 :1

PFAF Latitude: | 029" 58" 39 50"
PFAF Longitude: | 095 13" 17.35"

Latitude/Longitude valid for
straight seqment anly

Intermediate

— Obtaining

Glidepath Angle:
Fax Glidepath Angle:
FFAF Elewation:
LTF Elewation:

Glidepath Angle .00

LTF MSL Elevation a4.40

TCH i) BE.00

OCS Slope 2167

Average Cold
Temperature
(ACT)

ACT: OCS Origin Distance [ft]

fmessarad slsng-track from  TE} 280117

Obstacle Distance [Fr)

Min Glidepath Angle fmeesired slong-fraok from L TE}

8102366

NA Below 5.00F

NA Abouve 19.36F VEE ROC 752

ot absdvoioh
Glidepath ML altitude at 454293
Obstacle

QS MEL altitude at Obstacle 3,790,286
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Challenges

RNP criteria application

— Achieving benefit
» Operator certification
ATC integration
RNP levels
ARINC leg types
Missed approach climb gradients
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Challenges

Flight inspection technique
— ILS vs. RNP

® GPA 3.00°
FAF

® RNP VEB 21.70:1 (2.64° ) CROSS

LTP 3.1 NM 6 NM
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Summary

 Benefits
— Reduced Obstacle Evaluation Area (OEA)
— No secondary areas
— Missed approach segment OEA
— Radius-to-Fix Leg

« Challenges
— Operator authorization and training
— Air traffic control procedures and training
— RNP criteria application
— Procedure benefit
— Flight inspection technique
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Questions ?
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