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Sector capacity project team

Project director




CAPAN,s

Capacity analyzer (CAPAN) 20 ATCO's

ATCO’s

ATCO'’S to be observed 20 ATCO'’s
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What Is sector capacity ?

The ATM sector capacity IS
the maximum number of
aircraft which a

single ATCO can handle
simultaneously in one sector.



ICAO audit finding

It is required to establish
sector capacity as stated in
the recent ICAO audit

Also it Is clearly

required as perc.
ICAO, doc. 9882, Manual on air traffic




Initial phase

Create projected
temporary
organization
structure, task matrix,
Risk register and
Daily log

22 April
31 May

Gathering all
stored data

Traffic data
near miss cases
study (safety
report).

Number of staff,
sectors.

Sector capacity
methodology.

Timeline

Gathering live
data

Analyzing and
comparing all
data

Collecting and
analyzing on site
live data and
comparing it with
stored data

Preparation for life
data collection
(briefing ops staff,
forms, plans, survey)

21 OCT

Simulating
data

Simulate heavy
traffic, abnormal
situations and
emergency in
simulator room.

-

Final

—  product

Adjustments &
DGCAR
approval

Dissemination
of the final
document and
ready to be
implemented
by November
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Departments involved

—

« DGCAR to provide final approval
* Quality and safety to provide safety statistics
 CNS to help retrieving requested data

 Training center to check the availability of the simulator and required staff
to operate it




What data are needed ?

Performance data Complexity data

Flight time , Flight details ,
Voice communications
ground to air or ground to

ground , in each sector. SECICED
© , ® ou
)V
: ©
Safety efficiency Economic efficiency
STCA , MTCD , MSAW Sector length ,queue , flow
frequency in each sector control and environmental
emissions.

Speed , vectoring , climb
decent headings in each




How to calculate the work load

Using a formula
ﬂn A special formula for each sector set depending on
mE the different data collected

5= Number of movements

] ; : lmx*m 711l Thenumber of traffic in each sector

Number of transmissions to air / ground

stations
< )>> mmmm* .‘I' Taking into consideration the complexity of each
\ sector and the required coordination tasks and

responsibility.

Calculating the normal / abnormal situations

and emergencies in that sector
‘ Retrieving the previous records and incidents
occurred in each sector and the normal flow of

traffic or abnormal situations like weather
deviations or special military exercise.



Positions settings

Q Cyclel e Cycle2 Q Cycle 3 Q Cycle 4

Live Observations
July 1 - August 23 2021
CYCLE 1 CYCLE 2 Eid break CYCLE 3 CYCLE 4
2 observers 2 observers
4 ATCOs 4 ATCOs

Central Central
South South
Middle Middle
10-12 Morning 10-12 Morning
21-23 Evening 21-23 Evening

3-5 night 3-5 night




pfglltfltoln A

D/1st cycle
D 1 1 1
E 1 1 1
E 1 1
N 1 1 1
N 1 1 1
D /2nd
cycle 1
D 1 1 1
E 1 1 1
E 1 1
N 1 1 1
N 1 1 1
o S T S

position

D/1st cycle

Total
Hours

1
1
1
1
1
1
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What is the Capacity analyzers
(CAPAN) role ?

To file the form once done In
the file for collection

Collecting data by filling wg
up the CAPAN list
. . Never hesitate in contacting
Making sure to be on time and the project work stream
to start the study in the correct@ leaders ( ANY TIME ) to
observation time clarify any doubts.
Reporting any matters or @ O Accuracy of data
Improving ideas to the project ‘ ‘

work stream leaders




Fl-__'
Capacity assessment equations

¢ (Brazilian methodology )

e
v .
ry

@ ATCO availability factor
T average flight time
n number of communications

N 7m mean duration of each message



Muscat ACC sector capacity project

e CAPAN observation form
e We made the list as simple as
. possible by filling few details and the
e L CAPAN is ready to go.
T Putting a strike in each box

Motes
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A uscat ACT sector capacity project
Date f2021 Tirme : LI TS Sector
:-:-ser =tion —l..rnI:E Conbrodler

.
Muscat ACC sector capacity project
Date: / /2021 Time : Until : uTC Sector:
observation number: Controller:
d ——————————————————————————————————————————————————————————————————————————————————————————————
Lewel requirement 2 I Task " Code I Count I Total |
- - SSR code 1 HH HH HH HE I 23
Time requirement s 1 11 N 0000 0.-n0nW AT -_g
bevel clearance ° Ident 2 HH T 29)
Re-routing K
Spesd instructions =] ATC clearance 3
Weoctoring a2
Routine Reqguest 10
Mon-Routine Reguest 11
Imnternal communications 12
Extermal commumnications 1=
Special military operations 1< C
entral
Handowver to a RADGR environment 15
it
Handowver to a non-RADAR 1E
environment wumit.
Receiving a flight plam 17
Traffic information 1=
Repeated transmissions 12

r\ Middle &

Chiith

Dvone by

Done by:

Notes:




uscat AT sector capacity project
Task Code Descripticn

55K code 1 Zall sign sgusnakc

ldent =2 ldent between RADAR-to-RADAR saectors/FIRsS.

ATC clearance 3 The full ATC clearamce omn initial contact.

Lewvel requiremnmemnt 4 Climnke FL 230 cross GEFOT.
Decent FZ40 cross TAPRA.

Time reguiremernt 5 Requirementis cros=s RASKI time 0140,

Lewvel clearance =] ClimbS Decent!’ re-cleared F Maintain.

Re-rowuting T Clearance amendment’ re-routing F diverding etc.

Speaed imstructicons a8 Increase /decrease maintain 1AS or MACTH.

Wecoctoring g Turn right / left heading due trafiic for spacing for
SEQUENCE.

Routine Reguest 10 Reqguest mads by either thae pilot or confroller: able
FL/ICireckt

Mon-Routime Reguest 11 FPermissions. message rely, Pilot requests weather
runway in use ) eto.

Internal communications 12 Sector to sector. Tech, Met ste. within Muscat ACC

Extermal communications 1= Al units outside Muscat ACC including neighbonng
ceEnters.

Special military cperations 14 Cue regard operaticns., IFR pick up from ships,
FaAFC and other military opersations.

Handowver to a RRADAR unit 15 Transfer to RADAR uniis "call =sign ABC contact
123457

Handowver to a non-RALNAR wnit. 1 Transfer to nomn-FADAR units “call sign ABC
comtact 123 45 FADAR services termimated™.

Receiving a flight plam 17 Traffic entering withowut flight plan.

Traffic informatiomn 1 Cistance, type, Directicon and speed.

Repeated transmissions 18 The repeat of transmission due frequencies (say
=gaind

Middle &
South

Central




SECTOR CAPACITY PROJECT

CAPACITY ADJUSTMENT FACTORS — SECTOR

Taxonomy levels

High Megative | Medium Megative | Low Megative Mo impact/ Low Positive | Medium Positive | High Positive
Impact Imipact Imipact Mot Applicable Impact Impact Impact
-3% -2% -1% 0% +1% + 295 +3%
Item Category Description Adjustment
MNo. =205 -1% 0% +1% +2%
1 Airways structure The amount of crossing/bidirectional airways
2 Sector aperations complexity The amount of crossing traffic
3 Sector size and valume Traffic volume because of the sector =zize fvolume w
4 Traffic structure Sequencing tasks,/Climb or descend requirements
Climbing/descending traffic
5 Coordination OLDI and telephone lines availability f Mumber of required x
e
& military operations and special use Tactical flights requesting IFR/Due regard/Military WFR transits w
of airspace
7 Quality of the voice Frequency coverage,/Quality of VHF frequencies/CPDLC availability X
communications
g Available controlled airspace Airspace classes) Active P/DSR zones w
=] Traffic planning tasks Oceanic & non-ROR separation planning f Paper strips x
10
TOTAL ADJUSTMEMNT PER CATEGORY IM % -4 -1 +1 +2
TOTAL ADJUSTMEMNT IMN %% -11

Date




ATCO’s Role

In order to insure the accuracy and the credibility of
the gathered data

p Always use intercom to pass messages to
J other sector although it is an operational

requirement please insure doing it.(gentle
reminder)

Use full ATC clearance when issuing one

. |!!| Try to use standard phraseologies in order to

be efficient and use minimum transmissions






Analyzing and comparing data

Live data History data

Simulated data Other non observed data

An accurate picture of the traffic with out the current low traffic situation (COVID-19)






What are
the

benefits off
sector y
capacity ? =

._N-'

different sectors configurations can be used depending on
expected traffic flow the sector can be divided horizontally or
vertically, split into three or more sectors

| 9 - Optimaluse of peréonnel (HR) v / \

sectors can be merged after traffic levels have decreased. This
gives the management options to handle the traffic with less
controllers as opposed to the strategy where all possible sectors
are manned at all times regardless of traffic levels.

Increlase of overall efficiency (Flow management ).

when looking at air traffic control from a global perspective, the
widespread use of ATM sector management helps to better
handle the “bottlenecks” of air traffic flow, thus reducing delays,
costs and emissions.

\'. \
Vi \ V.
appropriate sector configuration ensures optimal controller
workload preventing overload and distraction caused by too low
traffic levels.

FA
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The study can be used as a reference or guide line for future studies

or for future planning for more sectors

T ekl CHEERIE |

It will provrde essential mformatron for arr space restructure

- 1 IF

Adapt to changes in order to be ready for mcreased capacity -

NPT N N

Utrlrzrng human resources accordrngly and have better plans ~

i ndl

Escalade in the ICAO audit and addressthe frndrngs
| el AR /Mmoo e

Jtilizing the air space to reduce the overall work load and
accommodate more traffic to increase the revenue

. ' "
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