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PBN — Inledning

» Vad — Varfor — Performance Based Navigation — PBN?
> Fran "datid” till " nutid”
> Fran " Special OPS” till ”Normal OPS”

> Fran konventionella markbaserade radio NAV hjalpmedel
(NDB/VOR) till Performance-based Navigation —
omradesnavigering
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PBN — Inledning

Problem med manga olika

begrepp och termer
»PBN
» APV
»RNP
»RNAV
»RNP APCH
»RNP AR APCH
»LNAV
»LNAV/VNAV
»LPV
> ....etc.

> Standardisering pagar!
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PBN — ICAO

» ICAO regler — PBN — for global harmonisering
» ICAO Annex 6 (Part I—III)
> ICAO Doc 8168 (PANS-OPS)

» ICAO Doc 9613 PBN Manual
» Fourth Edition — 2013

» ICAQO Doc 9997 PBN Ops Approval Manual
» Second Edition — 2015

2016-11-15
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PBN — RNAV — RNP ‘ ‘\\

> Tva typer av NAV Specifications

RNAV - No

requirement for on-
RNP — Requirement for board performance
on-board performance Navigation Specifications monitoring and

monitoring and alerting
alerting \

RMNAV Specifications
(o regquirement for on-board
performance monitoring and alerting)

RMNP Specifications
{includes a requirament for on-board
perfarmance monitoring and alanting)

r

| l

-
Ceslgnation Designation | Designaticn Designation ) Dgsp;g;stiﬁcn
il RNP 2 RNP with RNAV 10 =
RNP 2 BNP 1 additional Cceanic & Hemaoiy RMNAV 2
Sonmics A-RNP oaurements to | | ravsaer RNAVI
rravigation RNP APCH te determined Er mr-tjf ;a;g:mma
applcations HH';:"'E UAECH fe.g. 3D, 4D e1c) sopkeaens
- En-rouie & Terminal
naviganon
applications
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PBN — Applications

» PBN NAYV specifications published to date:

Flight Phase
En-route Approach
Navigation oceanic/ En-route
specification remote continental | Arrival Initial Intermediate Final Missed | Departure
RNAV 10 10
RNAV 52 5 5
RNAV 2° 2 2 2
RNAV 1° 1 1 1 1 1° 1
RNP 4 4
RNP 2 2 2
Advanced RNP® 2° 2or1 1 1 1 03 1° 1
RNP 1 1" 1 1 1° 1°
RNP 0.3° 0.3 0.3 0.3 0.3 — 0.3 0.3
RNP APCH 1 1 03" | 1°0r0.3
RNP AR APCH 1-0.1 1-0.1 0.3-01 1-0.1!
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PBN — Applications

» PBN Applications to support a particular airspace concept

RNAV 2 \\ RNP 4 %
\ Yay ,

Enroute ' Oceanic

) 4/";- ;

(&

Appr. Oach

Figure 1-1. Navigation specifications to support a particular airspace concept
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PBN — Applications —

» Aktuella PBN specifikationer | EUR
> ENR
» RNAV 5 (B-RNAV)
> SID/STAR
» RNAV 1 (P-RNAV) / RNP 1
> APCH (APV)

» RNP APCH (RNP 0,3 NM in final approach)

» RNP AR APCH (RNP less than or equal to 0.3 NM or fixed radius
turns (RF))

2016-11-15
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» Approach with Vertical Guidance (APV)

> ICAO har beslutat att paskynda inférandet av inflygningsprocedurer dar man
som pilot har ett glidbanestdd (Approach with Vertical Guidance — APV) aven
vid NPA.

> Varfor APV?...

> Brist pa "vertical situation awareness” under slutlig inflygning skapar olyckor
(Controlled Flight Into Terrain - CFIT)

» APV procedurer (vertikalt glidbanestod) hjalper till att férhindra dessa olyckor!

> | avvaktan pa implementeringen av APV procedurer ar det
enligt CAT.OP.MPA.115 obligatoriskt att alla icke-
precisionsinflygningar ska flygas med CDFA teknik

2016-11-15
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_eerci o /R NNG

Vertical profile of some recent CFIT

accidents/incidents
3000 — .
Tn., 30 Outer marker, 5nm There was a
lack of vertical
SRR situation
Altitude
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RNP APCH — APV . ‘\\

» APV procedurer skall enligt ICAO vara publicerade senast 2016

TS har sedan 2010 foreskrifter som kraver publicering av APV
procedurer vid flygplats med instrumentbana (Transportstyrelsens
foreskrifter och allméanna rad om anvandning och utformning av
luftrum och flygprocedurer)

» En instrumentflygplats ska ha en APV procedur till varje banriktning
med instrumentinflygning senast 2016....

> Publicering pagar — viss fordrojning forutses...
» Inférande av APV i Sverige 2016-10-18.pdf

A\

» En utfasning av NDB/VOR som endast betjanar
inflygningsprocedurer kan paborjas efter 2016?!
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» Namngivning av procedurer
> Ref AIC A 3/2015

Current naming New naming

RNAV (GNSS) RWY 23 RNP RWY 23
RNAV (RNP) RWY 23 RNP RWY 23 (AR)

2016-11-15
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RNP APCH — APV — E

AIP SWEDEN 23 JUN 2016 _AD 2 ESGP 5-5
GOTEBORG/Sidve
INSTRUME! @ THR ELEV 58 ft, AD ELEV 59 ft [sAvE TOWER 110.050 | RNP RWY 01
APPROAC { OCH are related to THR.
CHART- cao ERZa=mAcine. EGMNOS Ch 45343 E 01 A
BARO-VNAV NOT BELOW -20° C
T T 1 T T T T 1 T T T T 1 T T T 1 T T T T T T T T
- ’ el hr ; \,r‘
|
N
] / \I
[ :ﬁ 7 2500
z /s
E E / \_/
B 2 g8 A /MBAZSNM ARP
£33 ¢
f=] A
- Ty3 /
. =
T KOSOT
s
ar
ES R104
2500 AMEL
aND
1250000 e
1012 34 5m ~
1 0 1 2 3NM
T ] 1z
R T T YT Y T e M i PR RSl T S MO N S W
TA 5000 ft AMSL RDH 50 ft Special COM Failure procedures see ESGP AD 222
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RNP APCH — APV — E

el 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2o 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1]

TA 5000 ft AMSL RDOH 50 ft Special COM Failure procedures see ESGP AD 222

AMAY
TR GPEDS

tenan, CLIMS STRAIGHT AHEAD
or radar '1\—\\ GPE03 TO GPSI3
wechor 500 TURN LEFT

-, (MAX IAS 230k1)
— TO KIDEOT CLIMBIMNG
—_ TO J000 AND JOIN KOS0T
HOLDING.
750(700)
I I l I I I I I I
3 10 b
OCA [H) Final approach FAF-MAPt distance 5.8 NM
Cat of ACFT A | B c D Dist bo WY 01 (NM) 5 4 3 2 1
I

LPY 320 (2TD0) 330 (280) M0 (220) 350 (300) | ALT 1780 1430 1100 770 440
LNAWIHAY 450 (410)
LaN G20 (570)
LFV CHAMGE Procedurs name, editorial AIRAC AMDT 42018
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PBN — R965 (R1199) \‘

» Fran specialtillampningar till standardtillampningar

> Andrade OPS och FCL regler

» Avsikten med de forandrade reglerna ar att minska den administrativa
bordan for operatorer och myndigheter — med bibehallen
sakerhetsniva

» FOr att mojliggora forandringen genomfors andringar i flera olika
EU/EASA regler

> Certifikatregler (FCL) R1178 — krav pa teoretisk och praktisk
kunskap om PBN for alla med en instrumentbehdrighet (IR)
> Andringsférordning R2016/539 till R1178/2011
> Baserat pa NPA 2013-25
> Flygdrift (OPS) — kraven pa specialtillstand (SPA) slopas for
merparten av de PBN specifikationer som finns tillgangliga i dag
> Andringsférordning R2016/1199 till R965/2012
» Baserat NPA 2013-25

2016-11-15
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PBN — R965 (R1199)

> Andringsforordning R1199 till R965
> Gallande fran den 25 augusti 2016

» Nya/andrade IR till Part DEF, ARO, CAT, SPA, NCC, NCO
och SPO

» EASA har publicerat AMC/GM till R1199
» ED Decision 2016/014/R—2016/021/R

» Nya/andrade AMC/GM till Part DEF, ARO, ORO, CAT, SPA,
NCC, NCO och SPO

» Motsvarande forandringar i ICAO Annex 6, Part |
> Gallande fran den 10 november 2016

2016-11-15
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PBN — R965 (R1199)

> Endast krav pa tillstand (Part SPA) for Complex
navigation specifications PBN operations

» Complex navigation specifications PBN operations
» SPA.PBN.100 PBN operations

» (a) An approval is required for each of the following PBN
specifications:
> (1) RNP AR APCH; and
» (2) RNP 0.3 for helicopter operation

2016-11-15
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PBN — R965 (R1199)

> Tillstand till Complex navigation specifications PBN
operations ska framga av Ops. Spec.

Specific Approvals Yes Mo Specification (%) Remarks
Cangerous Goods a O
Low Visibility Operations CAT (") ...,
Take-off FWR (") m
Approach and Landing O O DAH: ft RVRE: m
RVSM (%) O ra 0
[ PR fazimum Diversson
ETOPS (™ = m O Time ('4): min.
Complex navigation specifications far FEM }
operations (%) O O ]
Minifmersadaation perlormance
specification u O

2016-11-15
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PBN — ICAO Annex 6 —

» Motsvarande krav 1 ICAO Annex 6 Part | —
> AR NAV spec. for PBN OPS ska framga av Ops. Spec.

for PEM operations

SPECIFIC APPROVAL YES NO DESCRIPTION ® REMARKS
Dangerous goods O O
Low visibility operations

Approach and landing O O CAT™ _  RBVR:___ m DH:

Take-off O u| RVR™- m

Operational credit(s) O O =
RVSM® O N/A O O
EDTO" ONA O O | Threshold time™: ____ minutes

Maximum diversion time™__ minutes

AR navigation specifications O O s

}‘ TRANSPORT
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PBN — Attachment

» PBN kompetenser | Attachment

Flight Crew
ATOPs ] [ | ORO.FC.A.245

Flight Crew
Procedures for fliaht crew to operate on more B4 [] | ORD.FC.140
than_ene iype orvanant.

Flight Crew 5 | [ | oroFc.145

Training and checking programmes, general

Flight Crew

Training and checking
programmes/competences, PBN Type: RNAY X [1 [OROFC.145

5. AIC type
Flight Crew
Training and checking = [] | oRO.FC. 145

programmes/competences, PBN Type: RNAY
1: A/C type

2016-11-15
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PBN — R965 (R1199) —

> Part DEF

» PBN relaterade definitioner till
» IR (Annexes Il to VIII)
» AMC/GM (Definitions for terms used in AMC and GM)

» Forklaringar till nya PBN relaterade forkortningar och
akronymer (Abbreviations and acronyms)

» Part ARO
» New IR - ARO.OPS.240 Specific approval of RNP AR APCH

» (a) When compliance with the requirements in SPA.PBN.105 has
been demonstrated by the applicant, the competent authority shall
grant a generic specific approval or a procedure-specific
approval for RNP AR APCH.

2016-11-15
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PBN — R965 (R1199) — QO

» Part ORO

» New AMC — AMC2 ORO.GEN.160 Occurrence reporting
REPORTABLE EVENTS OF PBN OPERATIONS

» (a) A reportable event should be an event that adversely
affects the safety of the operation.......

» (b) Technical defects and the exceedance of technical
limitations.....

» (c) The operator should have in place a system for
iInvestigating a reportable event......

2016-11-15
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PBN — R965 (R1199) — Q@fC

» Part ORO forts.

» Subpart FC — Flight crew — SECTION Il — ADDITIONAL
REQUIREMENTS FOR CAT OPERATIONS

» Amended — AMC1 ORO.FC.230 Recurrent training and checking

» (1) OPC — (i) Aeroplanes — Where applicable, operator proficiency
checks should include the following manoeuvres as pilot flying:

» (A) rejected take-off....
» (B) take-off with engine failure between V1 and V2....

» (C) precision-instrument-3D approach operation to minima with, in
the case of multi-engine aeroplanes, one-engine-inoperative;

> (D) nen-preeision-2D approach operation to minima;

» (E) at least one of the 3D or 2D approach operations should be an
RNP APCH or RNP AR APCH operation;

» (F) missed approach on instruments from minima with.....
» (G) landing with one-engine-inoperative.....

2016-11-15
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PBN — R965 (R1199) —

» Part CAT (OP)
> New IR

» CAT.OP.MPA.126 Performance-based navigation

» The operator shall ensure that, when performance-based
navigation (PBN) is required for the route or procedure to be
flown:

» (a) the relevant PBN navigation specification is stated in the
AFM or other document that has been approved by the
certifying authority as part of an airworthiness assessment or
Is based on such approval; and

» (b) the aircraft is operated in conformance with the relevant
navigation specification and limitations in the AFM or other
document referred above.

2016-11-15
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PBN — R965 (R1199) —

» Part CAT (OP) forts.
> New AMC

» AMC1—7 CAT.OP.MPA.126 Performance-based
navigation

» PBN OPERATIONS

» MONITORING AND VERIFICATION

» MANAGEMENT OF THE NAVIGATION DATABASE
» DISPLAYS AND AUTOMATION

» VECTORING AND POSITIONING

» ALERTING AND ABORT

» CONTINGENCY PROCEDURES

2016-11-15
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PBN — R965 (R1199) —

» Part CAT (OP) forts.

» Amended IR
» CAT.OP.MPA.135 Routes and areas of operation — general
» CAT.OP.MPA.175 Flight preparation

» New AMC

» AMC1 CAT.OP.MPA.135 Routes and areas of operation —
general
> RNAV 10

> AMC1-2 CAT.OP.MPA.175 Flight preparation
» FLIGHT PREPARATION FOR PBN OPERATIONS
» DATABASE SUITABILITY

2016-11-15
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PBN — R965 (R1199) —

» Part CAT (OP) forts.

» New IR — CAT.OP.MPA.182 Destination aerodromes — instrument
approach operations

» The operator shall ensure that sufficient means are available to navigate
and land at the destination aerodrome or at any destination alternate
aerodrome in the case of loss of capability for the intended approach and
landing operation.

» New AMC — AMC1 CAT.OP.MPA.182 Destination aerodromes —
iInstrument approach operations

PBN OPERATIONS

» The pilot-in-command should only select an aerodrome as a destination
alternate aerodrome if an instrument approach procedure that does not
rely on GNSS is available either at that aerodrome or at the destination
aerodrome.

» New GM — GM1 CAT.OP.MPA.182 Destination aerodromes — instrument
approach operations

INTENT OF AMC1

2016-11-15
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PBN — R965 (R1199) —

> Part CAT (IDE)
» Amended IR

» CAT.IDE.A.345 Communication and navigation equipment
for operations under IFR or under VFR over routes not
navigated by reference to visual landmarks

» CAT.IDE.A.345 — Point (f) is added:

» (f) For PBN operations the aircraft shall meet the airworthiness certification
requirements for the appropriate navigation specification.

» New GM

» GM2—3 CAT.IDE.A.345

» AIRCRAFT ELIGIBILITY FOR PBN SPECIFICATION NOT
REQUIRING SPECIFIC APPROVAL

» Det ar har man finner vagledning om/nur NAV
utrustningen uppfyller kraven for en viss PBN NAV Spec.

2016-11-15
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PBN — R965 (R1199) —

» GM2 CAT.IDE.A.345

» EX. AIRCRAFT ELIGIBILITY FOR PBN SPECIFICATION NOT
REQUIRING SPECIFIC APPROVAL:

> (J)) RNP APCH — LNAV minima

» (1) If a statement of compliance with any of the following
specifications or standards is found in the acceptable documentation
as listed above, the aircraft is eligible for RNP APCH — LNAV
operations.

> (i) A-RNP;

> (i) AMC 20-27;

> (i) AMC 20-28;

» (iv) FAA AC 20-138 for the appropriate navigation specification; and
» (v) FAA AC 90-105 for the appropriate navigation specification.

» (2) Alternatively, if .....

2016-11-15
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PBN — R965 (R1199) —

> Part SPA

» Replacement of IR — SPA.PBN.100 PBN is replaced by the
following:
» (a) An approval is required for each of the following PBN specifications:
» (1) RNP AR APCH; and
> (2) RNP 0.3 for helicopter operation.

2016-11-15
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» New GM - GM1 SPA.PBN.100 PBN operations

RNP AR APCH

RNP 0.3 (H)

Numbers specify the accuracy level

no specific approval required

specific approval required

FLIGHT PHASE
Navigation specification En route Arrival Approach Departure
Oceanic Continental Initial Interrged'lat Final Missed
RNAV 10 10
RNAV 5 5 5
RNAV 2 2 2 2
RNAV 1 1 1 1 1 1 1
RNP 4 4
RNP 2 2 2
RNP 1 1 1 1 1 1
A-RNP 2 2orl 1-0.3 1-0.3 1-0.3 0.3 1-0.3 1-0.3
RNP APCH (LNAV) 1 1 0.3 1
RNP APCH (LNAV/VNAV) 1 1 0.3 1
RNP APCH (LP) 1 1 1
RNP APCH (LPV) 1 1 1

TRANSPORT
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PBN — R965 (R1199) —

> Part SPA forts.

» Replacement of IR

» SPA.PBN.105 PBN is replaced by the following:

» To obtain a PBN specific approval from the competent authority,
the operator shall provide evidence that:

» (a) the relevant airworthiness approval.....

» (b) a training programme.....

» (c) a safety assessment......

» (d) operating procedures have been established .....
» (e) a list of reportable events has been specified.....

» (f) a management RNP monitoring programme has been
established .....

2016-11-15
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PBN — R965 (R1199) — S

> Part SPA forts.
> New AMC — SPA.PBN.105

» FLIGHT CREW TRAINING AND QUALIFICATIONS — GENERAL
PROVISIONS

FLIGHT OPERATIONAL SAFETY ASSESSMENT (FOSA)
OPERATIONAL CONSIDERATIONS FOR RNP AR APCH
FLIGHT CONSIDERATIONS

NAVIGATION DATABASE MANAGEMENT
REPORTABLE EVENTS

RNP MONITORING PROGRAMME

V VV YV VY V

2016-11-15
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PBN — R965 (R1199) — S

» Sammanfattning — PBN regler

» CAT OP - IR/IAMC/GM

» CAT.OP.MPA.126 Performance-based navigation
CAT.OP.MPA.135 Routes and areas of operation — general
CAT.OP.MPA.175 Flight preparation

CAT.OP.MPA.182 Destination aerodromes — instrument approach
operations

» CAT IDE - IRIAMC/GM

» CAT.IDE.A.345 Communication and navigation equipment for operations under IFR
or under VFR over routes not navigated by reference to visual landmarks

» SPA PBN - IR/AMC/GM
> RNP AR APCH

Y V V

2016-11-15
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PBN — R965 (R1199) — S

> Utrusta flygplanen med nagot av systemen for RNP
APCH!

» GNSS + Baro-VNAV (LNAV/VNAV minima)
» GNSS + SBAS (LPV minima)
» GNSS (LNAV minima)
» Beskriv forutsattningarna for aktuella PBN
kompetenser | handbokssystemet (OM)
» Allmanna forutsattningar OM-A (kapitel 8)
» Typspecifika forutsattningar OM-B
» Navigering och procedurer OM-C
» Utbildning/traning OM-D

2016-11-15
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Fragor ?

Jan Thell
jan.thell@transportstyrelsen.se
+46 767 21 11 44
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