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Chopter 4 RNAV I ond 2

4.1 Generol

RNAV I ond 2 novigolion specificotions constitute hormonizotion between
Europeon Precision RNAV (P-RNAV) ond United Stotes RNAV (US-RNAV) criierio.

The RNAV I ond RNAV 2 novigotion specificotion opplies to:

. oll ATS routes, including ihose esioblished in the en+oute domoin;

o stondord instrument deportures ond orrivols (SlD/STAR); ond

. inslrument opprooch procedures up to the finol opprooch fix
(FAF)/finol opprooch point (FAP).

As RNAV I ond 2 operotions con be bosed on DME/DME or DME/DME lRU, the
novoid infrostructure must be ossessed to ensure odequoie DME coveroge. This is

the responsibiliiy of the ANSP ond is not port of the operotionol opprovol.

There is no difference in the operotionol opprovol for RNAV I ond RNAV 2, ond o
single RNAV 1 ond 2 opprovol only is issued. An operotor with on RNAV 1 ond 2
opprovol is quolified io operote on both RNAV I ond RNAV 2 roules. RNAV 2 routes
moy be promulgoted in coses where the novoid infroslructure is unoble to meet
the occurocy requirements for RNAV l.

4.2 OperoilonolApprovol

For operoiors holding either o P-RNAV opprovol or o US-RNAV opprovol or boih
the operotionol opprovol is reloiively simple ond minimol regulolory effori is

reouired.

However, os there ore some smoll differences between ihe existing Europeon ond
US specificotions, migrotion to RNAV I ond 2 opprovol is not outomotic unless the
operotor holds both US ond Europeon opprovols.

Operoiors holding both P-RNAV ond US-RNAV opprovols quolify for on ICAO RNAV

I ond 2 operotionol opprovol wilhout further exominoiion.

For operotors holding only o P-RNAV opprovol, or o US-RNAV opprovol, it is

necessory to ensure thot ony odditionol requiremenls for RNAV I ond 2 ore met.
The PBN Monuol provides tobles identifying these odditionol requirements. {Port B,

Chopter 3 poro 3.3.2.7)

Operotors nol holding o B-RNAV or US-RNAV opprovol need to be evoluoled to
deiermine ihot ihey meet The requirements for RNAV lond 2.

ll should be noied thot there is no obligoiion on on operotor to obtoin on RNAV I

ond 2 opprovol or to migrote on exiling opprovol to ICAO RNAV I ond 2 if their
existing opprovol is opplicoble to the oreo of operotion. Operotors thot operoie
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only in P-RNAV oirspoce or only in US-RNAV oirspoce con continue to do so in
occordonce with o P-RNAV or US-RNAV opprovol respectively.

4.3 Summory

For RNAV I ond 2 operotionol opprovol:

. A single RNAV system only is required.

r The RNAV system moy be bosed on:

o DME/DME

o DME/DME/lRti

o GNSS (including GNSS/lRU)

r A novigotion dotobose is required.

. Novigolion disploys in the piloi's forword view must be sufficient io
permit trock following ond monoeuvring.

o The moximum cross-trock error deviotion permitted is % novigolion
occurocy

. 0.5NM for RNAV I

o I .0 NM for RNAV 2

o An RNAV system foilure indicotion is required.

GNSS

GNSS opproved in occordonce with ETSO Cl29(A), FAA TSO Cl29 (A) or loter
meels ihe requirements of RNAV I ond 2,

Stond-olone receivers monufoctured to ETSO C129 or FAA TSO Cl29 ore olso
opplicqble provided they include pseudo-ronge step detection ond heolth word
checking funclions.

GNSS bosed operolions require prediction thot o service {with inTegrity) will be
ovoiloble for ihe route. Most GNSS ovoilobility prediction progroms ore computed
for o specific locotion (normolly the destinoiion oirport) ond ore unoble to provide
predictions over o route or lorge oreo. However for RNAV I ond 2 the probobility
of o loss of GNSS integrily is remote ond the prediction requiremeni con normolly
be met by determining thot sufficient sotelliles ore ovoiloble Io provide odequole
continuity of service.

The PBN Monuol mokes reference to the possibility of position erron cosed by the
integrotion of GNSS doto ond other posiiioning doio ond the polentiol need for
deselection of other novigotion sensors. This method of updoting is commonly
ossocioled with IRS/GNSS systems ond the weighTing given to rodio updoting is

4.4
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such thot it is unlikely thot ony potenliol reduclion in positioning occurocy will be
significont in proportion lo RNAV I ond 2 novigotion occurocy.

4.5 Funcllonolity

The PBN Monuol lists the functionol requirements for RNAV I ond 2.

For the moiorily of oir tronsport oircroft equipped with FMS, the required
f unctionoliTies, with the exception of the provision of o non-numeric loterol
deviotion disploy ore normolly ovoiloble. For this coiegory of oircroft loterol
deviotion is disployed on o mop disploy, usuolly wiih o numeric indicolion of cross-
lrock error in l/lOih NM. In some coses o numeric indicotion of cross-irock error
moy be provided outside the primory field of view (e.g. CDU). Acceptoble loterol
trocking occurocy for boih RNAV I ond RNAV 2 routes is odequote provided the
outopilol is engoged or flighi direcior is used.

Aircroft equipped with stond-olone GNSS novigotion systems, should be instolled
to provide trock guidonce vio o CDI or HSl. A lolerol devioiion disploy is often
incorporoied in the unit, but is commonly not of sufficienl size nor suiloble posilion
to ollow either pilot to monoeuvre ond odequoTely monitor cross-trock deviotion.

Coution should be exercised in regord to the limitotions of stond-olone GNSS

systems with respect to ARINC 424 poth terminotors. Polh terminotors involving on
ollitude terminoiion ore not normolly supported due io o lock of integrotion of lhe
loierol novigolion syslem ond the ollimetry system. For exomple, o deporture
procedure commonly specifies o course ofier tokeoff until reoching on specified
oltitude {CA poth terminotor). Using o bosic GNSS novigotion system ii is necessory
for the flight crew to monuolly terminoie ihe leg on reoching the specified oltitude
ond then novigote to the nexT woypoini, ensuring thot the flight poth is consistent
wil the deporture procedure. This type of limilotion does not preclude
operotionol opprovol {os stoted in the PBN Monuol functionol requirements)
provided the operotor's procedures ond crew troining ore odequote to ensure
thot ihe intended flight poih ond other requirements con be mei for oll SlDs ond
STAR orocedures.

4.6 Operofingprocedures

Operoiors with en+oute RNAV experience will generolly meel the bosic
requirements of RNAV 1 ond 2 ond lhe operoiionol opprovol should focus on
procedures ossocioted with SlDs ond STARS.

Porticulor ottention should be ploced on seleciion of the coneci procedure from
the dotobose, review of the procedures, conneciion with the en-route phose of
flight ond ihe monogement of discontinuities. Similorly on evoluotion should be
mode of procedures monoge selecTion of o new procedures, including chonge of
runwoy, ond ony crew omendmenls such os insertion or delelion of woypoints.
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As RNAV I ond 2 operotions ore typicolly conducied in oreos of odequote novoid
coveroge, coniingency procedures will normolly involve reversion to conventionol
ground-bosed rodio novigotion.

4.7 Pllol Knowledge ond Trolning

During ihe operotionol opprovol, poriiculor oitention should be ploced on lhe
opplicotion of the pilot knowledge ond troining to the conduct of RNAV I ond 2

SlDs ond STARs. Most crews will olreody hove some experience RNAV operolions,
ond mony of the knowledge ond troining items will hove previously been covered
in post troining.

Execution of SlDs ond STARS, connection wiih the enrouie struclure ond tronsition
to opprooch procedures require o ihorough understonding of lhe oirborne
equipment, qnd ils functionolily ond monogement.

Porticulor oitention should be ploced on:

o The obiliiy of the oirborne equipmeni 1o fly the designed flight poth. This

moy involve pilot intervention where the equipment functionolity is limited

. Monogemenf of chonges (procedure, runwoy, irock)

o Turn monogemeni (turn indicotions, oirspeed & bonk ongle, lock of
guidonce in turns)

o Route modificotion (insertion/deleiion of woypoinis, direct io woypoint)

. Intercepling route, rodor vectors

Where GNSS is used, flight crews musl be iroined in GNSS principles reloted to en-
route novigotion.

Flighi troining for RNAV I ond 2 is nol normolly required, ond the required level of
competence con normolly be ochieved by clossroom briefing, computer bosed
troining , desklop simulor troining, or o combinotion of these methods. Computer
bosed simulolor progroms ore ovoiloble from o number of GPS monufocturers
which provide o convenienl method for fomiliority with progromming ond
operotion of stond-olone GNSS systems.

Although not specificolly mentioned in the PBN Monuol RNAV I ond 2 novigotion
specificotion, where VNAV is used for SlDs ond STARs ottention should be given to
the monogement of VNAV ond specificolly the poieniiol for oltitude consfroints 10

be compromised in coses where the loterol flight poth is chonged or intercepied.
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Chopter 5 RNP 4

5.1 Generol

RNP 4 is o novigotion specificotion opplicoble to oceonic ond remoie oirspoce,
ond supporis 30NM loterol ond 30NM longitudinol seporoiion.

5.2 OperoilonolApprovol

Operotors holding on existing RNP 4 operotionol opprovol do not need to be re-

exomined os the PBN Monuol requirements ore essentiolly unchonged.

5.3 ATS communicollons ond survelllonce

The PBN Monuol does not oddress communicotion or oir troffic services {ATS)

surveillonce requirements thot moy be specified for operotion on o porïiculor
route or oreo. These requirements ore specified in other documents, such os ihe
oeronouticol informotion publicotions (AlP) ond ICAO Regionol Supplementory
Procedures (Doc 7030). An operotionol opprovol conducted in occordonce wiih
the requirements of the PBN Monuol ossumes thot operotors ond flight crews Toke

into occount oll the communicotion ond surveillonce requirements reloied to RNP

4 rouTes.

5.4 Summory

For RNP 4 operotionol opprovol:

o Two long ronge novigotion systems ore required

e At leost one GNSS receiver is reouired

o A novigotion dotobose is required.

o Novigotion disploys in the piloi's forword view musi be sufficieni to
permil trock following ond monoeuvring

r The moximum cross-trock enor deviotion oermitted is 2NM

GNSS

GNSS is fundomentol io the RNP 4 novigotion specificoiion, ond corrioge ovoids
ony need to impose o time limit on operotions. The consequences of o loss of
GNSS novigotion need to be considered ond there ore o number of requirements
in the novigotion specificolion to oddress this situotion.

Inespective of lhe number of GNSS receivers conied, os there is o remote
probobility thot o foult moy be detected en-route, o foulT deTection ond exclusion
(FDE) function needs be instolled. This function is not stondord on TSO Cl29o
receivers ond for oceonic ooerotions o modificotion is reouired.

5.5
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With FDE fitted. integrity monitoring is ovoiloble provided there ore sufficieni
sotellites of o suiioble configurotion in view. Some reduction in ovoilobility of o
posiiioning service with integrity results, os odditionol sotellites ore required,
olihough for RNP 4 os the oleriing requirements ore lorge, it is highly improboble
lhot service will not be ovoiloble.

The RNP 4 novigotion specificotion does not require o dispotch prediction of the
ovoilobility of integrity monitoring (wiih FDE) in ihe cose of o mulii-sensor syslem. In

this conlext o system integroting GNSS ond IRS is o suitoble multi-sensor sysTem. A
prediclion of GNSS ovoilobility is therefore not considered necessory the multi-
sensor system will revert to IRS in ihe remote possibiliiy thot GNSS is unovoiloble.

Oiher methods of integrity monitoring, discussed under the heoding Aircroft
Aulonomous lntegrily Monitoring (AAIM) in Pori l, utilise hybrid cNSS/IRS monitoring
systems which provide increosed ovoilobility sufficienl io not require o dispotch
prediction to be conducted. Exomples of these syslems ore Honeyvvell HIGH ond
Litton AIME.

A difficulty is thot mosi ovoilobility progroms ore bosed on o specific locotion
(normolly the destinotion oirport) ond ore unoble to provide predictions over o
route or lorge oreo. For RNP 4, os the olerting limits ore lorge, provided o minimum
number of sotelliies ore ovoiloble, ovoilobility con be ossured withoul the need to
corry out o prediction for eoch flight.

5.6 Funclionolily

For the mojority of oir tronspori oircroft equipped with FMS, the required
funciionoliiies, wîth the exceplion of fhe provision of o non-numeric lolerol
deviotion disp/oy ore normolly ovoiloble. For this coiegory loterol deviotion is not
normolly disployed on o CDI or HSl, but is commonly ovoiloble on o mop disploy,
usuolly with o numeric indicotion of cross-trock error in l/lOrh NM. In some coses o
numeric indicotion of cross-trock error moy be provided outside the primory field
of view (e.9. CDU).

Aircrofi equipped with stond-olone GNSS novigoiion systems, should be instolled
to provide lrock guidonce vio o CDI or HSl. The CDI/HSI must be coupled to the
RNAV route providing o direct indicolion of loierol posiiion reference the flight
plonned trock. This type of unit in en+ouie mode {normol ouiside 30NM from
deporture ond destinofion oirports) defoults to o CDI/HSI full-scole disploy of 5NM,
which is odequole for RNP 4. A loterol deviotion disploy is often incorporoted in

the unii, ond moy be suitoble if of sufficient size ond position lo ollow either pilot to
monoeuvre ond monitor cross-trock deviotion.

The novigotion specificotion includes some requirements for fly-by tronsition
crilerio. ïhe defoult method for RNAV systems 1o monoge turns oi the intersection

@
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of "stroight" rouie segments (TFITF), is to compute, bosed on groundspeed ond
ossumed ongle of bonk, o posiiion ot which the turn should commence so thot the
resulting rodius will turn inside the ongle creoled by the two consecutive segments
ond "fly-by" ihe iniermediote woypoint. For oircroft fitied with o stond-olone GNSS

system or on FMS fly-by tronsitions ore o stondord function ond should not require
specific evoluotion. However q stond-olone GNSS receiver moy require o pilot
oction to initiote the iurn. All lurns ore limiied by ihe physicol copobility of the
oircroft execute o turn of suitoble rodius. In normol coses where the ongle
between trock is smoll there is seldom o problem, but operotors need to be owore
thol lorge ongle turns, porticulorly ot high oltitude where TAS is high ond bonk
ongle is commonly limiied con be outside ihe oircrofi copobility. While this

condition is rore, flight crews need to be owore of the oircroft ond ovionics
limilotions.

5.7 OperofingProcedures

The stondord operoling procedures odopted by operotors flying on oceonic ond
remote roules should normolly be generolly consistent with RNP 4 operotions,
except thot some odditionol provisions moy need to be included to specificolly
oddress NP 4 ooerotions.

A review of the operolor's procedure documentotion ogoinst the requirements of
the PBN Monuol ond the [Stote] regulotory requirements should be sufficient to
ensure complionce.

The esseniiol elements to be evoluoted ore thol the operotor's orocedures ensure
lhol:

o The oircroft is serviceoble for RNP 4 ops

. RNP 4 copobility is indicoted on the flight plon

o En-route loss of copobility is identified ond reported

. Procedures for olternotive novigotion ore described

GNSS bosed operotions olso require the prediction of FDE ovoilobility. Mosi GNSS

service prediction progroms ore bosed on o prediction ol o destinotion ond do
not generolly provide predictions over o route or lorge oreo. However for RNP 4

operotions the probobility thot the conslellotion connot support FDE is remote ond
this requirement con be met by either o generol route onolysis or o dispolch
prediction of soielliie ovoilobilily. For exomple q specified minimum sotellite
conslellotion moy be sufficient io support oll RNP 4 operotions wilhout specific
reol-iime roule prediction being required.

N



GtrIn00r Glnl lumt0r TUIIaI|IT - rlntcl||t 0I lunilar stltry

ItaNuat REt DSA.AOC.l,lA N.002

ED 0r DU 0r/r r/20r4
REV 00 DU Ot /l I /20t4

PERf ORIAANCE BASED NAVIGATION
O P ENATIO 1{ A I. APPROVAT HAN BOOK

5.8 Pllol Knowledge ond Trolning

Unless the operotor is inexperienced in lhe use of RNAV, flight crews should possess

the necessory skills to conduct RNAV 4 operotions with minimol odditionol troining.

Where GNSS is used, flight crews must be fomilior wiTh GNSS principles reloled io
en-route novigolion.

Where odditionol troining is required, this con normolly be ochieved by bulletin,
computer bosed troining or clossroom briefing. Flight Troining is not normolly
required.
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Chopler 6 RNP 2 Resewed
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Chopler 7 Bosic RNP I

7.1 Generol

Bosic RNP I is bosed on GNSS posiiioning. The novigolion specificoiion is intended
lo support orrivol ond deporture procedures withoul the dependence on o
DME/DME infrostructure.

Other thon the requirement for GNSS ihere is no significont difference between the
RNAV I ond 2 novigotion specificotion ond bosic RNP l.

7.2 OperolionolApprovol

Operotors of GNSS equipped oircroft holding on RNAV I ond 2 operotionol
opprovols quolify for Bosic RNP I subject to the following conditions:

o Monuol entry of SID/STAR woypoints is not permitied

o Pilois of oircroft with RNP inpui selection copobility (typicolly
equipped FMS oircroft) should selecl RNP I or lower for Bosic RNP I

SlDs ond STARS

. lf o Bosic RNP I SID or STAR extends beyond 30NM from the ARP in
some coses the CDI scole moy need to be sel monuolly 1o mointoin
FTE within limits (see belowl

o lf o MAP disploy is used, scoling musl be suitoble for Bosic RNP I ond
o FD or AP used.

Operotors of GNSS equipped oircroft holding both P-RNAV ond US RNAv
opprovols olso meet ihe requiremenis for RNAV 1 and 2 ond therefore olso quolify
for Bosic RN P I subject to the oddiiionol conditions listed in the previous
porogroph.

Appliconts without previous relevont opprovols will need to be ossessed ogoinsi
the requirements of the Bosic RNP 1 novigolion specificoTion.

7.3 Summory

. A single RNAV system only is required.

o GNSS is reouired

o A novigotion dotobose is required.

. Novigotion disploys in the pilot's forword view musi be sufficient io
permit trock following qnd monoeuvring

r MAP disploy (without CDI) is occeptoble provided FD or AP is used

o The moximum cross-trock enor deviotion permitted is 0.5NM

90 s)
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7.4 Sfond-olone GNSS sysfems

The most bosic quolifying system is o stond-olone GNSS receiver (TSO Cl29{o))
which should coupled 1o o CDI or HSI disploy providing course guidonce ond
cross-trock deviotion indicotions. This type of sysiem moy olso be integroted wilh o
mop disploy, however primory guidonce is provided by the CDI/HSI. The receiver
normolly incorporotes o self-contoined control ond disploy unit bul ihe inierfoce
moy olso be provided by o seporote CDU.

ln ihis orrongement Bosic RNP I copobility is provided when in lermînol mode. In

terminol mode:

CDI scoling is ouiomoiicolly set ot +/- INM full scole deflection

HAL is ouTomoticolly set to 1 NM (RAIM olert limit)

In lhe defoult mode (en+oute) CDI scoling increoses to +/- 5NM ond HAL increoses
to 2NM. Terminol mode connol be monuolly selected bui will be system selecled
provided certoin conditions exist.

For deporture, provided the cunent flight plon includes the deporture oirport
(usuolly the ARP) terminol mode will be ociive ond onnuncioted. (An onnunciotor
ponel should be insiolled in occordonce with the monufociurer's
recommendotions ond Siote oirworthiness regulotions). In the generol cose
ierminol mode will ouiomolicolly swilch io en-route mode ot 30NM from the
deporture ARP. lf the Bosic RNP I SID extends post 30NM, the CDI scoling will no
longer be odequoie fo supporl ihe required FTE limit (+/- 0.5NM), ond flight crew
oction is necessory to monuolly seleci +/-1NM CDI scoling.

On onivol, provided the currenl flight plon route includes the destinotion oirport
(ARP) the receiver will ouiomolicolly switch from en-route to terminol mode ot
30NM from the ARP. lf the STAR commences ot o distonce greoter ihon 30NM
rodius from the destinotion. then en-route CDI scoling of +/-sNM is inodequole for
Bosic RNP 1 ond must be monuolly selecied to +/-1NM.

Note: Monuol selection of +/- INM CDI scole (terminol scolingJ does noi chonge
the mode, ond en-route RAIM olert limits opply.

7.5 RNP Syslems

AircrofT equipped with o flight monogement system, normolly integrote positioning
from o number of sources (rodio novoids, GNSS) ofTen using o multi-mode receiver
(MMR) with lRS.

In such systems the novigotion copobility, olerting ond oiher functions ore bosed
upon on RNP copobility, ond the RNP for o porticulor operotion moy be o defoull
volue, o pilot selected volue or o volue extrocted from the novigotion dotobose.

91 w
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There is normolly no outomotic mode switching {os in lhe cose of o stond-olone
receiver), olihough the defoult RNP moy vory with the phose of flight.

For this type of operoiion iT is necessory for the flight crew io seleci either RNP I or
occept o lesser defoull volue before commencement of o Bosic RNP I SID or
STAR,

7.6 Integrltyovoilobilily

GNSS bosed operoiions require prediction ihot o service (wiih inlegrity) will be
ovoiloble for the route. Most GNSS ovoilobility prediction progroms ore computed
for o specific locotion {normolly the destinotion oirport) ond ore unoble to provide
prediciions over o rouie or lorge oreo. However for Bosic RNP I the probobility of o
loss of GNSS iniegrily is remote ond the prediction requirement con normolly be
mel by determining thot sufficient sotellites ore ovoiloble to provide odequote
continuity of service.

7.7 Deselectlon of rodio updollng

The PBN Monuol mokes reference to the possibility of position enors cosed by ihe
integrotion of GNSS doto ond other positioning doto ond the poientiol need for
deselection of other novigotion sensors. This method of updoting is commonly
ossocioted with IRS/GNSS systems ond the weighting given to rodio updoting is

such thot it is unlikely thot ony potentiol reduction in positioning occurocy will be
significont in proporlion to Bosic RNP I novigotion occurocy.

7 .8 Funclionoliiy

The PBN MANUAL lists the functionol reouirements for Bosic RNP I which ore
identicol To RNAV I ond 2.

For the mojority of oir tronsport oircroft equipped with FMS, the required
f unctionolities, with the exception of the provision of o non-numeric loterol
deviotion disploy ore normolly ovoiloble. For lhis cotegory of oircroft loterol
deviotion is disployed on o mop disploy, usuolly with o numeric indicotion of cross-
trock error in 'lTigit' NM. In some coses o numeric indicotion of cross-trock error
moy be provided outside the primory field of view (e.9. CDU). Acceptoble lolerol
trocking occurocy for Bosic RNP I routes is odequoie provided the outopiloi is

engoged or flighi direcior is used.

Aircroft equipped with stond-olone GNSS novigotion systems, should be instolled
to provide lrock guidonce vio o CDI or HSl. An loierol deviotion disploy is often
incorporoted in the unii, ond moy be suitoble if of sufficient size ond posiÎion io
ollow eiiher pilot io monoeuvre ond monitor cross-irock deviolion.

Coution should be exercised in regord to the limitotions of stond-olone GNSS

systems with respect to ARINC 424 polh terminotors. Poth terminotors involving on

ry
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ollitude terminotion ore not normolly supporied due to o lock of iniegrotion of The

lolerol novigolion system ond the oltimetry system. For exomple, o deporiure
procedure commonly specifies o course ofter iokeoff until reoching on specified
oltitude (CA poih terminotor). Using o bosic GNSS novigotion system il is necessory
for the flighi crew to monuolly terminote the leg on reoching ihe specified oltitude
ond then novigote to ihe nexT woypoint, ensuring thot the flight poth is consistent
wit the deporture procedure. This type of limilotion does not preclude
operotionol opprovol (os stoted in the PBN MANUAL functionol requirements)
provided the operoTor's procedures ond crew iroining ore odequoie io ensure
thot the intended flighT poth ond other requirements con be met for oll SID ond
STAR procedures.

7.9 Operollngprocedures

Operolors with en+oute RNAV experience will generolly meet the bosic
requirements of Bosic RNP I ond the operotionol opprovol should focus on
procedures ossocioted with SlDs ond STARS.

Porticulor ottention should be ploced on selection of the conect procedure from
the dotobose, review of the procedures, connection with the en-route phose of
flight ond the monogement of discontinuities. Similorly on evoluotion should be
mode of procedures monoge selection of o new procedures, including chonge of
runwoy. ond ony crew omendments such os inseriion or deletion of woypoinis.

7,10 Pllot Knowledge ond Troining

During ihe operotionol opprovol, porticulor oitention should be ploced on the
opplicolion of the pilot knowledge ond troining to the conduct of Bosic RNP I SlDs

ond STARS. Most crews will olreody hove some experience RNAV operotions, ond
mony of the knowledge ond troining items will hove previously been covered in
post iroining.

Execuiion of SlDs ond STARS, conneciion wiih the enroute slrucTure ond tronsition
to opprooch procedures require o thorough understonding of ihe oirborne
equipment, ond its functionolity ond monogemeni.

Poriiculor ottention should be oloced on:

o The obility of lhe oirborne equipmeni io fly Ihe designed flight poth. This

moy involve piloi intervention where the equipment functionolity is limited

. Monogement of chonges (procedure, runwoy, trock)

. Turn monogement (turn indicofions, oirspeed & bonk ongle, lock of
guidonce in turns)

. Route modificotion {insertion/delelion of woypoinls, direci io woypoini)
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. Intercepting route, rodor veciors

Where GNSS is used, flighl crews must be troined in GNSS principles reloied 1o en-
route novigotion.

Flight troining for Bosic RNP I is not normolly required, ond the required level of
compeience con normolly be ochieved by clossroom briefing, computer bosed
troining, desktop simulor troining, or o combinotion of these methods. Computer
bosed simulotor progroms ore ovoiloble from o number of GPS monufocturers
which provide o convenient method for fomiliority with progromming ond
ooerotion of stond-olone svstems.

Although nol specificolly mentioned in the PBN MANUAL Bosic RNP I novigolion
specificoTion, where VNAV is used for SlDs ond STARS ottention should be given to
the monogement of VNAV ond specificolly the potentiol for oltitude conslroinis io
be compromised in coses where the loterol flight poth is chonged or intercepted.
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