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Example of CCO and CDO Implementation for Red
Sea Airport — KSA, During Conceptual Design Phase

Reda E. ElImadbouly, Flight Procedures Chief Designer — United ATS KSA
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References for CCO and CDO Implementation

Primary Reference Documents Secondary Reference Documents

= |CAO DOC 9931 (CDO) = GACAR PART 172 (IFP Design Local Regulations)
= |CAO DOC 9993 (CCO) = |CAO DOC 8168 (IFP Design Criteria)

= |CAO DOC 9992 (PBN Airspace Design) = ARINC 424 (Navigation Data base Coding)

= Red Sea Airport Master Plan
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Implementation
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CCO implementation

IMPLEMENTED (Minimum Crossing Altitudes) S0
MCAs <\\ wos__
£
= No MCAs implemented along REDO3 and REDO5 (free ‘°"’\ /q,/
climb profile based on «Basic CCO» concept) %, 6/
N
= MCA (-12000 ft) implemented for REDO8 because of b/ Rs200 T%S

‘@‘“038‘- 9A= ()

MAX TAS 210 kt

Arrival interaction is anyway compliant with ICAO Doc.
9993 Figure 1.1

(as the upper limitation is Still higher than
after RS200 and 9.4 NM * 1000 ft/NM)

| «—Take-off roll —
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SPEED RESTRICTIONs O IMplementation

= Speed restriction compliant with Average Flight & s 0___,@/_
Path criteria (ICAO Doc. 8168 Vol. Il) \ //"’f?"“’
= Speed limit (at 900 ft) does not penalize the \ /
flight profile and do not increase the cockpit \ /
workload e .
\‘3\ e MAX A4S 210kt \
TURNS CONSIDERATIONS :
= Number of turns is reduced as much as possible \‘3
to lower the number of required waypoints and \
the cockpit workload
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CCO implementation

REDO3 FL150
FL150 13000
13000 —

INTERSECTIONS WITH ARRIVALS \\ st:g;_wu,__@f‘iﬁ*

= Avoided, except for REDO8 (minor gate) where \ 4/
we have only a single intersection 2, &6/
MILEAGE CONSIDERATIONS ><<_ﬂ_0333_m

53]
i) MAX (45 210

= Mileage reduced as much as possible because
of RNAV design criteria flexibility, REDO5 and “ \
REDO3 (main gates) is almost a direct >
connection without any restriction in terms of \
MCAs
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Example of CDO

Implementation
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CDO implementation == s

TROMBONE SOLUTION ﬁ /@“
» Trombone solution has been used to better ez \{ “s",’{)//
absorb/manage traffic Poc's — \C\
x Rs200 ./ 0
. "\ [Axmszo] PR REDOS
*= REDO1 and REDOS are the main gates and they \/) -~ \K Rsara e
«di » ' 7
have almost a «direct» routing R /)/\\ R oo
. ) 10000 QKA | RS308 “’o
" Fuel burn is predictable because of closed path By R (A T
. RS303 - i {") RS309 4000
(known distance from IAF) ,@\ 'z@h -
HaSS L, RS310 6‘3 A‘/
«5&@ J\ 7
HORIZONTAL PROFILE e - Q} g\% Rs7
\\\sto" &) mxEsTE
= S-shape allow for shorter routes when the \
traffic amount is low >
REDO1
FL160
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CDO implementation =z e

SPEED RESTRICTIONS . \Y s

RS311 \T.‘\ MAXIAS 230 | <)

: 3 - hem ~0
= Used to keep sequencing - {X repoe
A RS306 = v!__\.Rsan -
A3 |
= Used to have the same segment length along Rea0s (\ \\ ks o
s Y \°‘\l Jab. )"\ijnsas
the trombone proposal. Rs303 i\ (" RS309 4000
]Q Rs310 1RS316
RS302 "‘G\ é"
= ATCo Can Clear the Traffic with no Speed R

gv\‘ 0

Rsso1 \
9
DX _RS400 f' 7’» 'MAX IAS 210
\_n

Restriction when traffic is Less Dense.

REDO1
FL160
’-\; UI I I D l \IS i é ?TRAINAIR P e sco1:=zo01s
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CDO implementation s

FL‘I@O

P
, P
UPPER LIMIT *’*\ /,7/
4 Rs7o1“\
No upper limit implemented to leave the maximum i ""k,,\{ S— /@’f\"\@\
flexibility for the TOD calculation wat, RS *~0
. MAX IAS 230 | 0 A REDOS
\/ o~ "c«%_ — FL160
Example: >
REDO2 should have a window of approximately Res0s (\X — “Qa:g-“““
+FL160/-FL260 (350 ft/NM). ) T
RS303 (\ p qrzs:sos 4000 ‘Q
¥ RS316
(3 R8310 P\ ;
No upper limit has been implemented to allow e 1\ e
. . . R8301 ) @‘3 g 5000
different configurations. \\ kO,
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REDO3
FL180

CDO implementation * :
IMPLEMENTED MCAs (RS200) 3 W

= The restriction +13000 ft is placed at
48 NM from FAF (38 NM from IAF),

REDO2 ./
FL160 ™7

|

A | /
. . . s MAXIAS 230 o 287
where the minimum altitude should be > Remo . =
~ v MA)V(V!ASV 230 - e REDO6&
+10860 ft : \ FL160

\
A
o RS313
LY
,Q
. RS314

160 ft/NM * 10 NM from FAF = 3600 ft
220 ft/NM * 38 NM from +13000ft

deceleration phase (5 nm) =
3600 ft + 7260 ft = +10860 ft

UNITED ATS
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7260 ft

10 000" MSL s

2 RS306

10000 \
%\ ;
ER &
) )’fg
o Ve
Q

FAF at2 500" MSL 36@

5 nm level deceleration segment
at 10 000 ft MSL

RS303
P\

N \

RS301

(example) \ H
! fHinm K 10 nm deceleration segment
/./’ ft/nm beginning at FAF.
P IF/IAF
Runway ;" :AE 10 nm 80 nm -
T (5nm) : 90 nm from FAF -

95 nm from runway end
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CDO implementation = oy
\ i
. A

IMCA CONSIDERATIONS (RS305) Non Compliant Case §< v
= The restriction -10000 ft is placed at 55 NM from FAF (45 NM from - <4 haxusznl o \C\\

|AF), where the minimum altitude should be +12400 ft : V"\ sz T ‘\\ . REPes
= 160 ft/NM * 10 NM from FAF = 3600 ft et F R R

220 ft/NM * 40 NM from 10000ft deceleration phase = 8800 ft \0\ L{gm e '&\]ms

3600 ft + 8800 ft = +12400 ft o (\ \{“ o N
= Despite of the calculated lower limit of 12400 ft, the value to be RSS \5 %N

use is 10000 ft because of an existing ATS Route (direct to OEW]J). \\\ &) s 20

= With the given distance from 10000 ft layer, the lower limit of the
entry gates is OUTSIDE the margin of CDO criteria.

Xq U N ITE D ATS ﬁ www.unitedats.com

COMMITTED TO AVIATION EXCELLENCE —

INEENASORAL




CCO-CDO Workshop

i
“.% ICAO MID Workshaop on the Confinuous Climb Operations (CCO) / EMRRAL G AT RUTHORITY
Continuous Descent Operations (CDO) Implementation

CDO implementation = /—
\, #

IMPLEMENTED MCAs ﬂ’i‘ /Q,/
= The two MCAs at -10000 ft and +13000 ft are needed % k‘{ /dé‘f"j!'\@\

because of procedure separation (mainly with “s"'"’”:\;): MAX'ggg‘Q_S e

departure trajectories and Traffic to OEW)) L 4““”‘1:; G‘% . REpos
" The restriction -10000 ft is placed at 55 NM from FAF Rs306 /7\\ Qnsm

(45 NM from IAF) and it’s given because of an existing \Q o 20, R e

Lower ATS Route — (\‘ ) < v{m e q

(MAX gradient shall be lower than 350 ft/NM and non- S\ ﬁsm N

Compliant with minimum Altitude for CDO) Action will e - \\ LK

be taken During the Stakeholders Meeting. NGl
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CCO and CDO future implementation
IMPLEMENTED MCAs

= A future implementation for red Sea might be based on a SIDs and STARs duplication, based on a
CCO/CDO profile and a no-CCO/CDO profile

= This will leave the same horizontal trajectory, with different altitude restrictions to allow CCO/CDO
operations outside peak time

= Asimilar case is already used in Qatar (Hamad and Doha Departures) and Switzerland (Zurich)
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Thank you !!
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