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PBN CONCEPT
But How/Where/When/\What to use In real case?

o e e e i ey

Cruise

RNP RNP 4 RNP 1/RNAV 1 RNP APCH
1/RNAV1 RNP 2 STARS or
SIDs

RNP AR APCH @
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CHALLENGES

= Humanity

= Terrain Alert

« Communication Failure
x Nature

= Weather

=« Interception upon the GP
= Develop

« Capacity improving

= Airspace restriction

« Efficiency requirement Q
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Combination of
Communication
Failure procedure
and RNAV-1

make ATC like
PBN than RV(How?)

~

In case communication

failure, follow STAR till
AA217 then clear for

Q!WYIBR ILS/DME Approach.
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Case3:Capacity improving requirement ™
capacity/airspace/terrain/human factorsw<_ -

."‘l\‘s.%' - - ;- rur O LR U_'; -t 5..t~/{‘;:.:cj r(.r. )/ L'T.)_”."'.p&l , :




i Solution 3.1:Make balanéé'Both Traffic flow and
(% 54) ATS fit% STARIATS (IX %) ATS L%
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Make Plan parallel routes
according to traffic flow

= paralleled routes with opposite

A
-direction " i < =
] <> <>
= paralleled routes with uni-y
direction :
n“"> k'o @
4 o« | K
; <

*
*
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Solution 3.3: Convergence and
divergence of intersections
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Solution 3.4:immobilization of dynamic operation.in T
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Case 4:interception upon the GP due terrain

Terrain/procedure/human factor
Instrument separatior} ]
¢t L ¢

Visual separation




nd Visual APP

PBN a
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Comb

Solution 4
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: Combine PBN and Visual APP in Parallel Runhways

19KM (1ONM)

*Unless increased separation is
required due to Wake Turbulence.

In Accordance With DOC 9643




o 5:haze affects Visual APP sometimes in Winter

Gﬁﬂ"ﬁﬂ?c/()m Clmthm:nmnnal}ft‘wm

JLEAEME b, bendibao. com
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HUD operation(RVR 90m take off/RVR175 IIIA landing)
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Solutlon 5.2: Supplement Publlshed RNP AR (

A. Reduced visibility requurbrrlen
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Shorten the final to avoid the terrain

=g

Tailored RNP

Y

+*

RNAV |
+

| R —
“Radar Vectors
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:Draw lessons from the design and operation experience
of big airports

ZGSZ/SZX SHENZHEN, PR OF CHINA
BAOAN

GLS Y Rwy 34R

LAAS
Ch 34011|  Apchcrs
G-34D 335°

srmp

Minimum Alt
Szo85

1000957/

Apt Elov 13"
Rwy 34 13’

wssm APCH: Climb to 3000’ on RNAV RNP missed approach route to SZ850.
NOTE: Missed approach transition to missad approach RNP lateral guidance must be
Inhllfod prior to the along track position of D. 7

(H).

Alt Set: hPa
Rwy Elev: 0 hPa

1. AUTHORIZATION REQUIRED.

Trans level: 980 hPa or above - FL 108
979 hPa or less - FL 118

Trans alt: 8860" I

3. DUAL GNSS REQUIRED.

RWY 35L GLS CURVED PATH (RF) DEVELOPMENT

GLS Zvs GLS Y RWY 35L

CONCEPT. CHART 850
NOT TO BE USED \
POR NAVIGATION B
‘n5235l

. HAPE
) THR Ry 35L
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&
(FAF) o‘o
52003
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(Ch 34011 G-34D y e

52861
At 1200

7
o 52tz

\ 81
A V52873
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HICHES APRCEPACE CORPORKTIN PROPRIETARY
T

(IAF) W
$2062 e
At 4930 »
MAX IAS 205 KTS Ar
(RNP 0.20)

Yy CTIV NG T or alorats ppTelgodiaa
OCACH) A » [ " [ »m ]
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e o Do
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Eih-mm—ad RF Turns developed using ICAO Doc
8168, Vol I, Part l1l, Section 2, Chapter

2, Article 2.4, RF Turn Method.

HONEYWELL/HUGHES PROPRIETARY
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How

= Cleared, but do this
before the first
waypoint of RF leg,
and follow the MVA.

=« Intercept the
waypoint with

= At least 3NM Level
mantaining

= Angel Within 45°

ATMB,CAAC

/ =wJEPPESEN BURQIN, PR OF CHINA
ZWKN/KJI CONCEPT CHART
KANAS RNAV (RNP) Rwy 12
p fa o
XOOXX XOUXX XXXX
Final i A1 | @7 530 .
o el T % apt Eleu 3926 -
127°T 57001774 4525 a0 | w1z 39267 | TN
ssseo apch: Climb. to.8000" on RNAV. RNP. missed approach [ e )
route to KN433 or. as directed by, ATC \ /
1. AUTHORIZATION REQUIRED, 2, DUAL GHSS AND R REQUIED 5. RF REQURID, | .~
4. For. uncompensated, Baro-VNAY, =ynws p-mnw1cvwn.rmqbs\ow 30°C (+22°F) WA
or, above 41°C [105°F ). 5., missed sppraach RNP. for, lateral. guldance Z5NM ZWKN
must nod be |nltlated prlor. o 1 'mu\:rlpiu(kpu ltlon ol DA/H.
KN430 KN429
A ;.
T,
o KNS3O CONCEPT CHART
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1ok 5E AR 100
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@
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Ty
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\‘ (RNP. 100}
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oW

IHEVEO 335
©343 T0IINGD
38N14Yd30 403

CONCEPT CHART
NOT TO BE USED
FOR NAVIGATION

9268
4813 idy

= Speed adjustment Sugl

= Cleared , but don't
do this in RF leg >
and caution .

L0577,

= The speed limited,

N

NOT TO SCALE

SNITD TVILINI

KN653
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s o =
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307°T 57007 1795, [4427 522y | #wer 30 3908" | 7 \
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o KN532 and hold or.as directed by, ATC \ /
T. AUTHORIZATION REQUIRED. 2. DUAL GNSS AND RU REQUIRED 3. RF REQUIRED.
.. procadura not. authortxed balow: - o

= Not too many times
= Listen to the pilot
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Case 6:Airspace restriction(prohibited area)
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Solution6:RNP-AR for Sequencing/Airspace/Terrain
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Case 7:Efficiency requirement from Airlines

= Sequence and Capacity
during day time
(RNAV-1 for Horizontal )

= Fuel saving and Noise reduction
during night time
(CCO/CDO for Vertical )
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Solution 7:Implementation of CCO/CDO during the night
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ICAO Doc 9992/Doc 9613

ICAO Doc 9993

CDO PLAN CeZZZZZZZZZITT) |cco IMPLEMEN'@
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Theory

Conventional Step-down Continuous Descent Operations

Top of Descent Top of Descent

’Q
*
*
.‘
*

*
o o
..‘""" Approach Segment '.‘
L4
& \ Optimized Segment(s)

Kol - . “
o : I Level flight segments I
*
i S ———

= But in reality long and high-beginning CDOs are
VERY DIFFICULT to achieve (why and how?)

A



Effective 26-JUN-2014

Netherlands Amsterdam Schiphol

Schiphol Amsterdam Netherlands
19-JUN-2014 [ILS DME 06, ILS DME 18C> [ILS DME 06, ILS DME 18C>
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{ 7 7\ A When cleared for SOKSI APCH RWY 06: ) b /
! N AR % - Continue via the transition. 502" e /
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FL139/140
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FL139/140
FL164/140
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Real case
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CCO OPRATION

» CCO

e Optimum climb engine thrust.
* No altitude restriction till the cruising level.
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- Must follow the restriction of

s‘«,. CDO/CCO flight procedure. (Unless P
NV, ATC Cancel the restriction )
N 'S ACC - -
X R « CDO/CCO will be terminated when
e e, radar vector implemented
‘o .,.
.\. ...
S e ToD @
—“‘1"‘51‘* """""""""""""""""""""
Yo, o
ACC RO
L
L 4
, \,-t ------------------------ 2700m
9 §
APP '.*3/.» ¢ FOERREEE - [ 2400m
0.§$.
L4
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Fuel Saving and Workload Reduction

= Inbound Fuel saving : 1055kg/ac(Max:2274kg by
CA B777 435KM’s CDO)

= Outbound Fuel saving : 82.5kg/ac
= A/G Communication reduction 40%
= Times of Step Descend from 8 to 2
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Noise Reduction(theory)
“* Noise and flight

level > 15-25km from
touchdown, 1-7db
FAP noise reduction per
5,000 flight

> Minor benefit close in
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Noise Reduction(real case)

= Noise abatment o CCo CDO
- - ) 01s.e Reduction | Reduction
= Reduction of noise range intensity | o (%)

= Reduction of noise intensity

70 db above 10 50
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What to use for PBN ? Flexibility
w
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What to use for PBN ? Accuracy
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Airborne equipment

A

Grouund aids



North American
Central American
and Caribbean
(NACC) Office
Mexico City

UNITING AVIATION

) Asia-Pacific
Flight Procedure Programme

Western and European and Eastern and
South American ICAO Central African North Atlantic Middle East Southern African Asia and Pacific Asia and Pacific
(SAM] Office Headquarters  (WACAF) Office ~ (EUR/NAT) Office  (MID) Office (ESAF) Office (APAC) Sub-office  (APAC) Office
Lima Montréal Dakar Paris Cairo Nairobi Beijing Bangkok
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