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* Topics ....
— The Need
— C-ATFM Network
— C-ATFM Operations
— Current Status and Activities
— Challenges in Implementation
— Future Developments

8/27/2018 ATFM SWG 2018 2




AIRCRAFT MOVEMENTS - FORECAST

International Domestic Total
YEAR Alc Movements Alc Movements Alc Movements
(in ‘000) (in ‘000) (in ‘000)
2018-19 455.46 2007.80 2463.27
2019-20 482.79 2208.58 2691.37
2020-21 511.76 2429.44 2941.20
2021-22 542 .47 2672.38 3214.85
2022-23 569.59 2832.73 3402.32
CAGR 5.8% 9.2% 8.6%
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INTERNATIONAL TRAFFIC FLOW ( PER WEEK) Ak slapiatidy oty

Flights per wee

Approximately 70% of the
International Treffic operates
within FIVE Hour TNght time
from India

Chennai

Al
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Domestic Traffic Scenario

8 AIRPORTSAUTHORITY OF INDIA

ATM per day Traffic from/To other Metro Cities

790
590 570 520




Six Metro Air Traffic N

Airport No of Total ATM Per Peak Traffic Hours (UTC)
Runways Day

Delhi 1400 0200-0900, 1000-1100, 1200-
1600
Mumbai 2 950 0200-0300, 0400-0600, 1300-
1600
Bengaluru 1 790 0300-0500, 1200-1700
Chennai 2 590
Hyderabad 1 570 Traffic equally distributed
Kolkata 2 520
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ATS Route Traffic PNy o e

0200-0400, 1300-1500
Q2 76 0200-0400, 1200-1400
Q23 47 0400-0500, 1400-1500
Q24 45 0300-0500, 1300-1400
R460 38 0400-0500, 1300-1400
6 ey 26 0400-0500, 1100-1200
G450 48 0200-0300, 1200-1300
8 el 28 0100-0200, 1800-1900
B Qo9 25 1300-1400

W117 32 0300-0400
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C-ATFM SYSTEM
ARCHITECTURE
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AAl CENTRAL ATFM STRUCTURE A MIYCiTY faATeer e

8 AIRPORTSAUTHORITY OF INDIA

» Objective is to manage and optimize
traffic flows by actively collaborating

with airlines, airport, defense and other PORTAL

stakeholders on daily basis.

 The Central Command Center ( CCC)
will receive strategic and tactical FPL
Weather, Airspace ,Traffic, Airport
information for accurate Situational
Awareness and decide on needed
ATFM measures.

* Flow Management Positions (FMP) will
be the unit implementing ATFM
program at local ACCs, APP and TWR
units.

r//
. APP-FMP

l.
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C-ATFM SYSTEM IN INDIA WY i e s
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C-ATFM ORGANISATION Y e e s

8 AIRPORTSAUTHORITY OF INDIA

* Phase 1 C-ATFM operations ATFM operation in India started w.e.f. 27/04/2017.
— a CCC at Delhi and
— 6 FMPs at the major ACCs of

* Delhi, Mumbai, Chennali, Kolkata, Bangalore and Hyderabad

« These cities’ airports handle about 60% of Indian traffic

CCC
(Delhi)

|
| | | | | |
FMP FMP FMP FMP FMP FMP
(Delht) (Mumbai) (Chennai) (Kolkata) (Bangalore) (Hyderabad)
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C-ATFM Operations
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ATFM Measures

AIRPORTS AUTHORITY OF INDIA

* Pre-Flight
- Rerouting
- Ground Delay Program(GDP)
- Airport Stop Program (ASP)
- Minutes in Trall

* In-Flight
- Rerouting

> » 1 - Miles in Trall
° - Fix Balancing
~o®

o - Airborne Holding

- Level capping

- 8/27/2018 ATFM SWG 2018 15
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AIRPORTS AUTHORITY OF INDIA

ATFM Measures (cont’d)

« ATFM measures should:

- be kept to the minimum and, whenever possible, be applied
selectively only to that part of the system that is constrained

- be established and coordinated so as to avoid , If at all
possible, having cumulative or contradictory effects on the
same flights

8/27/2018 ATFM SWG 2018 16
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AIRPORTS AUTHORITY OF INDIA

Ground Delay Program (GDP

 The C-ATFM System applies regulations to arrivals to a
constrained airport in the form of GDP.

* The departures departing from Indian airports are given a
Calculated Take Off Time ( CTOT) .

 The CTOT Is the expected time of departure. The airline
accordingly adjusts the EOBT.

« The CTOT window is ( -5 to +10" ) .

« CATFM Phase | operations mainly concentrate on GDP
program.

8/27/2018 ATFM SWG 2018 17




AIRPORTS AUTHORITY OF INDIA
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ATFM dally plan (ADP)- Issued at 1330 UTC for the Next day

AN YR fA9TeH ity

Tactical briefings and conferences:

— Provide overview of current ATFM
situation

— Discuss any issues

— Provide outlook on operations for
coming period

Output of these conferences - ATFM
Daily Plan (ADP

ATFM Dally Plan (ADP) is a set of tactical
ATFM measures that will be in force iIn
Indian airspace on the following day.

8/27/2018

The Daily plan will be
published/Disseminated by CCC on the
basis of following criteria. An ADP includes
the following items of information:

— Aerodrome or Airspace Sector identification;

— Description of constraints

— Time frame

— Proposed ATFM measures; and

— Remarks/other relevant information.

ADP will be distributed to stakeholders by
either Email or Fax or Web portal of
SKYFLOW

ATFM SWG 2018 19
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SAMPLE ADP PN e R ke

ATFM DAILY PLAN (ADP)
A711080000 to 1711082359 (.U‘rczz
CAPACITY AND CONSTRAINTS:
LOCATION: AD OR SECTOR APPLICABLE PERIOD CONSTRAINTS / REMARKS

0200 — O0SO00 LUTC
DEP0 = QTon LTS Expect conge=tion
0800 — 0900 UTC

1200 — 1700 UTC
0200 — O0OS00 UTC
VABB 0800 — 0900 UTC Expect congestion
1200 — 1400 UTC

vECcc | emm—_—— e

VIDP

vonmmmamam Y e——— Yy e

1200 — 1300 UTC
vVOBL 1400 — 1500 UTC Expect congestion
1600 — 1700 UTC

voHts === 2] 02 ewwwese. = =—wesswwe
ATFM MEASURES:
LOCATION: AD OR SECTOR APPLICABLE PERIOD MEASURES/ REMIARKS
0300 — 0600 UTC
VIDP 0600 — 0900 UTC Expeaect CTOTs for Arrivals at VIDP
1200 — 1S00 UTC (Departures fraom VIDP to be regulated by DA-CDM)
1500 — 1800 uUTC
DEVELOFPING ISSUES:
LOCATION: AD OR SECTOR APPLICABLE PERIOD MEASURES/ REMIARKS
ANY OTHER ISSUES:
VIDP RWY 11/29 closure till 0120 UTC 10" November 2017, videe NOTANM No. — A1092/17

NOTE: (T): “CDM BEGIN TIME”

— TUINITIAL COMNM SCENARIO FOR PREVIEW™ = CDM BEGIN TIME MINUS 6 HRS OR EARLIER (T-6 HRS)

— “WINDOW FOR UPDATION” = CDM BEGIN TIME MINUS S HOURS (T- 5 HRS; DURATION: 1 HR)

— “UINITIAL CTOT=s" = CDNM BEGIN TIME MINUS 3 HOURS (T-3 HRS)

- TWINDOW FOR URGENT CHANGE™ = CDM BEGIN TIME MINUS 2 HOURS (T-2 HRS; DURATION: 15 MIN)

FINAL CTOT TIME
sS. NO. SCENARIO NAME COM BEGIN TIME (T) COM END TIME (T — 02:30 HRS)
a1 COMIL1_VIDP_O=21117 0200 UTC 0600 UTC 0020 UTC
2 COMZ2_VIDP_OS1117 0600 UTC 0900 UTC 0330 UTC
3 COMS3_VIDP_OS81117 1200 UTC 1?—9.:?;.%3]% — 0930 UTC 20
2 g

_ cCOMAa_VIDP_0O=31117 1500 UTC 12dd” i 1230 UTC




CCC Assessment Process A Pl

Which airports are congested?
When and for how long? To what extent?

Can the situation be managed without
restrictions?

How many aircraft are impacted?
What time is the expected impacted?

Do we have the time for stakeholders’
collaboration?

What measures are to be used to
balance demand with capacity (i.e.,
GDP, GS)

8/27/2018 ATFM SWG 2018 21




Assessing DCB- Demand Chart BN e
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Applying GDP A e
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EXEMPTED FLIGHTS N AIRPORTS AUTHORITY OF INDIA

* The Flight Plan Operator is able to differentiate priority flights
(hospital, military, emergency, authorities) to be excluded or
treated in a special way in the application of restrictive flow
control.

* The following are excluded from ATFM measures
— Flights experiencing emergency including unlawful interference
— Flights on SAR
— Medical evacuation flights
— Flights with “head of State “ status
— Other flights identified by State

8/27/2018 ATFM SWG 2018 24
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Execution Report

AIRPORTS AUTHORITY OF INDIA
(A Public Sector Undertaking - Miniratna-Category-1)

A k Rajv Gandhi Bhawan, Safdarjung Airport
P &1 5 NN New Delhi - 110003
FONE: 91-11-24632950
FAX 91-11-24632950
Scenario situation
Scenario: SHOWCASE Period: 09/11/2017 - 0700 to 09/11/2017 - 13:00
Motive: tricaals
Advisory Valididy:
Amount plans delayed: 186 Sum plans delay: 78.09 Delay Average: 0025 Maximum delay min: 82 Total flights in the program:224
8 min: 19% 18 min: 30% 30 min: 64% 48 min: 84% 60 Min: 99%
Total:258
Indicative ADEP | ADES EOBT ETOT ETA cosT cror crAa Delay Flight Type Alrline Route Program
CPADA3 | VHHH | ViDP 0310 03:10 08:10 0311 0311 0811 00:01 Flight Schedule | CATHAY TEBID AZ201 LKN R694 ADP
VTIaB2 voct | vioe 04 30 04:33 07:20 04 30 04:33 07.20 0000 | Flight Schedule | VISTARA W118 CCHB W43 BIA Q22 CNL
vVTIB12 vOBL | viDP 04:25 04:44 07:00 04:25 04:44 0700 00:00 Flight Schedule | VISTARA WE7 HIA W20 BPL Q24 CNL
10943 vosBL | viDpP 04:50 05:03 07:20 04:50 05:03 07:20 00:00 | Flight Schedule IFLY W57 HIA W20 BPL Q24 CNL
VTI1994 vABB | viDP 04:55 05:14 07:00 04:55 05:14 07:00 00:00 | Flight Schedule | VISTARA (=1 CNL
1GOas7  |voMmm| vioDe 0510 05:32 07:55 0510 05:32 0765 00:00 | Flight Schedule IFLY Q24 CNL
1IGO6367 | VEPT | VIDP 0616 0542 0700 05 15 06542 07 00 0000 | Flight Schedule IFLY WAa5 LKN R594 CNL
AlICA86 vors | vibe 05:20 05:50 09:00 05:20 05:50 09:00 00:00 | Flight Schedule | AIRINDIA VATLA PE28 ASOPO WEG. . CNL
1IGO554 visr | vibp 05:25 05:53 07:00 05:25 05:53 07:00 00:00 Flight Schedule IFLY W331E CNL
SEJA74 VASU | VIDP 05:53 06:03 07:22 05:53 06:03 07:23 00:01 RPL SPICEJET APANO WI12N QQZ A347 .. ADP
LLRG14 vidu | vipbe 0600 06:08 0736 06,00 06:08 07 36 00:00 Flight Schedule ALLIED W34 PK Wa1E CNL
1Ico98s | vocs | vibe 0650 06:09 08:45 05.50 06:09 0B 46 00:00 | Flght Schedule IFLY W43 BIA W57 HIA DCT CNL
JLLAGAT VIiLK | VIDP 06:06 06:16 07:03 06:07 06:17 07:04 00:01 RPL LITE JET DCT LKN R594 ADP
SEJ2844 viax | vior 06:05 06:17 07:10 06:05 06:17 07:-10 00:00 | Flight Schedule | SPICEJET DCT IBANA W36 CHG W3 CNL

1T1/9/17 6:53 AM 1




ATEM Communication A Pl

Sample Request sent To ATFM  gample Request sent By ATEM to DIAL

message>
-TITLE AOI message>
-EVENT DEP/ARR -TITLE DPI
-ARCID ETH3739 -ORGNID VIDPACDM o
-ADEP VIDP -ARCID ETH3739 CToT Messages
-éggg F1I2~1A2I317 -ﬁggg \|—/|pr|3 < 2018-08-27 00:47:21 > ----—--
-EOBT 1030 -EOBD 141217 iﬁ/ﬁgsyrgg(\)/imzazx
-AOBD 141217 -EOBT 1030
_AOBT 1040 _CTA 1240 VILHZTZX
_ATOT 1045 _CTOT 1045 270047
-RWYDEP 27L -TIMESTAMP 141217104100 VIDPCTFM
-PKDEP 37 </message> (DLA-SEJ122-VILH0247-VIDP-
-TIMESTAMP 141217104500 </ns2:request> DOF/180827)
</message> </ns2:receiveDpi>

</ns2:request>
</ns2:receiveAoi>
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Role of FMP A Pl

* Role of Flow Management Positions in ACCs

* The role of the FMP is to provide the direct link between ATC and
the AOs in respect to ATFM measures and events
— Runway landing and departure rates
— Airport declared taxi times
— Runway configuration
— Sector configurations

— Unusual events that will affect capacity (such as adverse w/x ,blocked
runways or military exercises)
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Process of Implementation A frssboioioan

P hase I * Airport ( Ground )Delay Program

« *Airport Arrival Constraints e.g. weather, runway outage
20 15_ 17 - Addressing constraints of Six Major Airports

« Ground Delay Program and Airspace Flow programs supporting
Airspace Congestion & DCB at most airports across Country

Phase Il
* Interconnectivity among ATFM —ACDM systems
20 1 7- 19 « Availability of WEB Services for all stakeholders

P hase I I I * Ability to exchange information with adjacent ATFM Systems-
communication Protocol?

2019 Onwards « Participation in Cross Border ATFM - ?
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CDM ( Collaborative Decision Making )
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AIRPORTS AUTHORITY OF INDIA

Decentralized Decision Making

CDM Partners share the data for “Common Situational
Awareness”

CDM Partners share a consultation process for decision
making

The ATFM Directorate of AAl is responsible for keeping
the Common Situational Awareness updated through
collecting and assimilation of data.

The CDM decision is binding on all CDM partners
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CDM PROCEDURES - ATFM PNy o e

« CDM Partners have access to C-
ATFM system

« Secure login
« Common Situational Awareness

* Request change for own flights to
TFM

« TFM approves changes

. Can CANCEL, CHG, SWAP own
flights

8/27/2018

AIP India Sup 25/2017 describes the
responsibilities and role of stakeholders

AAIl has also coordinated with stakeholders
to arrive at “ Common Business Rules “ for
efficient CDM process. Now under
consideration at highest level.

Military ( Indian Air Force , Indian Navy ) Is
an important stakeholder and CDM
Partner.

The CDM Process is evolving with more
participation and contribution from all
stakeholders.

ATFM SWG 2018 32
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POST OPS ANALYSIS

8/27/2018 ATFM SWG 2018 33
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8 AIRPORTSAUTHORITY OF INDIA

POST OPERATIONS ANALYSIS (1/3)

Collect and assess data
including comparison to
targets

Periodic operations Broad review and further
review meetings with infromation gathering at
partners involved daily briefing

Weekly operations
management meeting to
assess results and
recommendations

8/27/2018 ATFM SWG 2018 34
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8 AIRPORTSAUTHORITY OF INDIA

ATFM Parameters being monitored

ATFM Ground delay statistics ATFM Compliance
ATFM Program Impact (ATFM ground delay defined as Measurement
CTOT-ETOT)
ATFM Scenario ATFM Delay statistics Overall compliance rate
Affected Flight statistics ATFM Delay Distribution ATFM departure slot adherence
distribution

Month wise Average ATFM Delay Adherence rate of Airline
operators

Adherence rate of Regions

Adherence rate of Airports
within different Regions

8/27/2018 ATFM SWG 2018 35




ATFM Ground Delay i il D

8 AIRPORTSAUTHORITY OF INDIA

ATFM Ground Delay Distribution
June 2017 to March 2018
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Month wise Average ATFM Delay N et T e
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Monthwise Average ATFIM Delay per flight

June'l7 July'l7 Aug'l7 Sept'l7 Oct'l7 Nov'l7 Dec'l7 Jan'l8 Feb'l8 Mar'ls
Month

e
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Average ATFM delay (minutes)

Q M B O @

Hl Average delay
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ATFM Slot Adherence A Pl

ATFM slot adherence

0% (June 2017 - March 2018)
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ATFM Departure Slot Adherence (Month wise)

ATFM Departure Slot Adherence - Monthwise (2017-18)
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Concluding .....
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CHALLENGES

AN YR fA9TeH ity

8 AIRPORTSAUTHORITY OF INDIA

Data availablility for network-wide
demand projection — Eg., Flight
Plan Data, No Ops Data, delay,
change ....

Flexibility to adapt the plan

Capacity can change, the plan
must be able to change with it

Aircraft operators can modify
flight priorities and schedules

Non adherence to CTOTs and
Flight Schedule;

8/27/2018

Active Participation of
Stakeholders;

Reliable Met Forecast :
Evolution of C-ATFM System;

Integration of ACDM with
ATFM
Airspace Reorganization -
WIP;

Coordination with Military
FUA
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WAY FORWARD A el

* Implementation of ATFM measures in
Indian Airports -

e Phase I commenced on 27" April

2017 for 6 airports
* Phase II September 2018-Nation

wide application
* Cross Border ATFM - 2019 ?
* Integration with Global ATFM.
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Do you have any questions? BN e




