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1 Background

With the use of state of art space technology services, Search and Rescue (SAR) is
receiving worldwide attention. Most of the space faring nations, including India, have
included this as one of their important programme elements. The Cospas-Sarsat
international satellite system for search and rescue provides distress alert and location
information for maritime, aviation and land users, and supports the search and rescue
objectives of the Internationa Civil Aviation Organization (ICAO) and the International
Maritime Organization (IMO). The system is available to any country on a non-
discriminatory basis and free of charge for the end-user in distress.

The system comprises.

i. a gpace segment operating in low-Earth orbit (LEO) and geostationary orbit
(GEO);

ii. a ground segment consisting of satellite receiving stations, known as local user
terminals (LUT), and data distribution centres, known as mission control centres
(MCC); and

iii. emergency radio beacons operating at 121.5 MHz, 243 MHz and/or 406 MHz, the
characteristics of which comply with provisons of the International
Telecommunication Union (ITU) and Cospas-Sarsat specifications.

Approximately 660,000 121.5 MHz emergency beacons and 285,000 406 MHz
emergency beacons are currently in use worldwide.

As a humanitarian search and rescue programme, the Cospas-Sarsat system has been in
place for 20 years. It has been providing critical assistance in terms of real/near real time
information support that helped in rescuing 12,747 persons in 3,747 SAR events from
September 1982 to December 2000.

Countries or organizations may participate in the management and the operation of the
system through their association with the Cospas-Sarsat programme. There are now 36
countries and organizations formally associated with Cospas-Sarsat programme,
including the 4 parties to the international Cospas-Sarsat programme agreement (Canada,
France, Russa and the USA), which provide and operate the space segment of the
system.

For the last 12 years, the Indian Space Research Organization (ISRO) has been providing
operational SAR alerting services to national and internationa users under the umbrella
of the Cospas-Sarsat programme. With the implementation of mandatory international
regulations for marine vessels and aircraft, the users of the system are growing rapidly.
Apart from the ground system support, ISRO aso provides a geostationary space
segment (INSAT-2B), which is one of the important components of the Cospas-Sarsat
system.
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In addition to India s national users, the Indian service area has a large base that includes
7 neighbouring countries (Nepal, Bhutan, Bangladesh, Srilanka, Maldives, Seychelles,
and Tanzania). These countries use ISRO's system for Search and Rescue (SAR)
alerting services with no financial commitment towards the operations and maintenance
of the system. To enable them to appropriately benefit from these services, there was an
urgent need for capacity building in terms of education, training and policymaking.

As part of this effort, the United Nations Office of Outer Space Affairs (UNOOSA) and
ISRO jointly organised a 5-day workshop on “ Satellite Aided Search and Rescue” for
the countries that are within the Indian Mission Control Centre (INMCC) service area,
and countries in the Asia-Pacific region sharing common SAR boundaries with India.

2. Objectives

The prime objective of the workshop was to promote awareness of the international
Cospas-Sarsat Search and Rescue system, and to establish a formal interface with user
countries in the Indian Mission Control Centre (INMCC) Service area, for better
understanding and coordination of the programme activities and operations.

3. Participation

The workshop was attended by 12 participants from 9 countries: Nepal, Bangladesh,
Srilanka, Maldives, Seychelles, Tanzania, Mauritius, Madagascar and Saudi Arabia, and
about 25 participants from Indian user agencies (Airports Authority of India, Coastguard,
Shipping, Defence), ISRO and other related organisations. About 125 delegates attended
the inaugural session from different R&D and Indian agencies related to this activity.

The participants were from senior manageria positions with decision making-authority at
national institutions, related to navigational security and Search and Rescue operations.
There were total 18 speakers who addressed the workshop on different topics (6 experts
from COSPAS-SARSAT Secretariat UK, NOAA USA, CNES France and Spain, 7 from
ISRO associated with SASAR operations, and 3 from Indian user agencies) The list of
Participants, speakers and organising committee members is enclosed in Annexur e-6.

4. Financial Support

Within the limited financia resources available to the co-sponsors (UN-OOSA and
ISRO), a number of selected participants from developing countries were offered
financial support to attend the Workshop. Funded participants were provided with a
round trip air ticket, room and board expenses for the duration of the Workshop by the
UN-OOSA. The ISRO provided organising and technical support, local hospitality and
logistic arrangements.

5. Conduct of the Workshop

A consolidated summary of the feedback provided by the participants at the end of the
workshop is enclosed in the Annexure-1. The workshop was divided into 13 sessions,
spread over 5 days, and was supported by 18 speakers both from India and abroad. The
details of each session of the workshop are given in Annexure-2.
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The workshop was inaugurated by Dr. V.K. Aatre, Scientific Adviser to Defence
Minister, Government of India. Dr. K.N. Shankara, Director, Satellite Communication
Programme Office, ISRO Headquarters, welcomed the dignitaries and the participants, on
behaf of ISRO and Government of India and briefed about the Satellite Aided Search
and Rescue (SASAR) activitiesin India

Mr. Viktor Kotelnikov, Politica Affairs Officer, Space Applications Programme,
representing the programme on Space Applications from UN-OOSA, welcomed all the
participants on behaf of the United Nations. In his inaugural speech, he highlighted
various activities supported and under taken by the United Nations, particularly in respect
of the use of space technology for humanitarian services.

Dr. P.S. Godl, Director ISRO Satellite Centre, in his presidential address focussed on the
affordability of the technology (radio beacons) to the common man and asked the media
to create awareness of this humanitarian programme among the user community. He also
expressed satisfaction over the kind of services SASAR system is providing to the globa
community in terms of saving precious human lives.

A message from the Chairman ISRO, Dr. K. Kasturirangan, highlighting the importance
of SASAR services and ISRO’s commitment towards this, and focus of Indian space
programme on humanitarian services, was read by Mr. SK. Shivakumar, Director,
ISTRAC.

Mr. Daniel Levesgque, Head of the Cospas-Sarsat Secretariat, presented the contribution
made by the Cospas-Sarsat in general, and India in particular, towards the development
of the programme. He underlined the importance of such workshops for imparting the
knowledge of the system to the user community, and complemented United Nations and
ISRO for taking thisinitiative.

Vice Admira O.P. Bansal, Director General, Indian Coast Guard, in his keynote address,
emphasised the importance of Search and Rescue services, and the role and responsibility
of the Indian Coast Guard towards maritime Search and Rescue. He recognised the
contribution made by the COSPAS-SARSAT and its global reach to the people in
distress, but cautioned users to eliminate false alarms in order to provide best possible
services through the system.

Mr. N.K. Shrivastava, Operations Coordinator INMCC, ISTRAC, and organising
Secretary proposed the vote of thanks.

The workshop was well covered by the media persons, and the coverage of the inaugura
function appeared in leading news papers and TV channels.

The speakers of the workshop, who are experts in their fields, aided the participants to
acquire rich knowledge of the Cospas-Sarsat system, its operations and interfaces. As per
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the reports received from the session’s chairmen, every session was interactive with rich
technical contents. The various sessions of the workshop covered the following topics:

- System Concept

- IMO and ICAO Regulations

- Ground system operations

- Beacon Specifications

- Beacon coding and registration policies and procedures
- DataDistribution procedures

- Understanding of the Cospas-Sarsat distress alert formats
- Guidelines for developing national regulatory policies

- System testing and exercising

- Fadsedarms and necessary preventive measures

- Phase out plan for 121.5/243 MHz beacons

- Future system developments

On the 4" day of the workshop, al the participants visited the ISRO facilities at
Bangalore and received actual fed of the space systems, technology and operations. The
participants were given elaborate explanation of the COSPAS-SARSAT systems and
operations in real operational environment. During the visit, a demonstration was
conducted by activating a 406 MHz beacon to simulate an end-to-end process of system
operations, and presented to the visitors. This gave an opportunity to the participants to
understand and get the fedl of the actual operations involved.

The technical materia as received from the speakers was compiled in a hardbound file as
well as on a CD, and distributed to individual participants, in addition to the promotional
materia provided by ISRO and the Cospas-Sarsat Secretariat.

A summary of the reports, as provided by the participants in their national report, is
enclosed in Annexure-3 (A, B and C).

To assess the overal outcome of the workshop, a feedback form, as given in
Annexure-4, was designed for submission by the individual participant. Each country
submitted its national report in a given format as enclosed in the Annexure-5, providing
highlights of SAR operations and activities in their country.

6. Observations and Results

The experts and participants made the following observations during the workshop:

The user countries understood the Cospas-Sarsat system well, with its interfaces,
requirements and protocols to use the SAR aerting information efficiently.

Appropriate contacts were established for information distribution and follow-up
coordination.

Every participating country presented a nationa report. This gave an opportunity to
know how SAR operations were organised in their country and what needed to be
done further to strengthen this activity.
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The workshop provided an opportunity to develop a stronger regional cooperation,
without which activity like SAR is not possible.

Direct exchange of information amongst user countries helped each other to organise
and restructure their operations and activities.

The three tiers structure of the workshop in terms of technical presentations as
adopted in the Bangalore workshop was adequate and should be maintained in future
events to include:

i. Genera presentations on the Cospas-Sarsat system and program, including basics
on satellites.

ii. Presentations on the practica aspects of using the system (Alert messages,
beacon registration, etc.).

iii. Presentation by participants on their own SAR Organisation and preparedness to
accept Cospas-Sarsat alert data.

The workshop provided an opportunity to develop a closer interaction among
representatives of ISRO and Cospas-Sarsat, which will assist in planning future
developments of the space system and will enhance the cooperation through greater
participation in the programme activities.

The interaction between UN-OOSA and Cospas-Sarsat representatives benefited both
in terms of understanding priorities and planning future course of action to promote
the programme activities in other parts of the world.

UN-OOQOSA, Cospas-Sarsat and participating countries complimented 1SRO for the
excellent organisation of the workshop and the hospitality.

7. Recommendations

1. The participants shall prepare a report on the outcome of the workshop incorporating
their viewpoints, and submit to ther respective Governmental organisations
responsible for SAR, in order to make them aware of the COSPAS-SARSAT
programme, its services offered by Indian MCC and minimum operational
requirements to be implemented, to get best possible services of the system.

2. Participants shall endeavour to advise their respective Governments to officialy
designate a well defined SAR point of contact at national level to coordinate with
Indian MCC to implement necessary policies, procedure and operational requirements
at nationa level, as per the provisons of International regulations mandated by
COSPAS-SARSAT, ICAO and IMO.

3. The follow-up of this activity should continue in the region to assess and further
improve upon the Cospas-Sarsat operations. The participants may consider hosting
such follow-up meetings in their countries.

Some of the participants requested UN-OOSA to organise national level awareness
programmes by coordinating with the local authorities. The UN-OOSA may consider
providing experts for such awareness programmes at nationa level as a part of the
follow-up activity.
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. Beacon registration is a very important aspect of the system, as USA pointed out,
70% of false alarms are resolved with the help of registration database information.
Hence it is necessary to implement registration of 406 MHz beacons at national level,
and this information should be made available to INMCC and SAR agencies when
needed. In addition, beacon carriage requirements should be developed nationaly,
and periodic monitoring and testing of the ELTS/EPIRBs for nomina performance
should be implemented in each country.

. One of the mgjor outcomes of the workshop was the recognition of an urgent need for
low cost beacons for users such as fishermen, who cannot afford 406 MHz beacons at
their current retail costs. It is recommended that Cospas-Sarsat should continue their
efforts towards lower cost 406 MHz beacons.

It appeared from the deliberations that awareness of the Cospas-Sarsat programme is
generdly insufficient. Therefore, an awareness and promotional programme should
be continued to allow more users worldwide to benefit from the Cospas-Sarsat
system, and to encourage countries to participate in this humanitarian programme.

. Nationa authorities should include COSPAS-SARSAT as one of the topics in local
training and exercise programmes on Search and Rescue for building awareness in the
user community.

. The Cospas-Sarsat representatives identified the following regions for possible future
workshops on satellite aided search and rescue, and requested that the UN consider
supporting these workshops:

i Centra Americaand Caribbean
ii. Middle East

iii. South East Asia

iv. Southern Africa

. The UN-OOSA invited ISRO’s cooperation and support for organising such
workshops in future.
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ANNEXURE-1

SUMMARY OF FEEDBACK (CONSOLIDATED)

Compiled from participants feedback

1. General Remarkson Technical and Operational Issues of SAR and Cospas-Sar sat
System:

1.1 Education /Awareness/ Training

- Ingtitutional training program on SAR & SASAR would help to improve the
knowledge of persons working for SAR.

- Awareness programs on safe operation of ELTs and EPIRBs should be arranged to
minimize false darms.

- Constant update and exchange of information on ongoing events and new
devel opments should be maintained.

- More workshops should be conducted in future for full utilization of space
technology for search and rescue.

- Workshops of this type should be held periodically for keeping al interested users
informed of latest activities and developments.

1.2 Technology

- SASAR isanew technology in some of the African countries, so, the proper use of
beacons requires training.

- Satellite technology should be more widely used, asit can greatly assist in solving
SAR problems.

- The system needs improvement in terms of cost effectiveness, interference and
jamming robustness, which should be considered in future technical
implementations.

- Incorporating re-generative transponders on the spacecraft could reduce RF Link
budget requirements.

- Waysto isolate false alarms should be investigated.

1.3 Policy and regulations
- All vessals and crafts should be made to carry beacons.

- Appropriate regulations should be developed and applied to beacon users with a
view to minimizing false aerts.

- A system should be developed for monitoring and licensing beacons.

- Efforts should be made to convince people of the need to purchase 406MHz
EPIRBYEL Tsinstead of 121.5 MHz beacons.
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1.4 Registration Database

Beacon registration databanks are required to provide SAR services with easy
access to beacon details.

Beacon database registration information should be made available to SAR services
on 24 hr basis.
A data bank of EPIRBs could be made available on COSPAS-SARSAT website

Online availability of database information for al registered beacons would be
helpful to SAR services and administrations.

1.5 Beacon Cost

The cost of EPIRBYEL Ts should be reduced without affecting the System
performance.

Administrations should consider the feasibility/advantages of subsidizing Cospas-
Sarsat beacons for needy fishermen in sub-continental coastal states.

Since the system is mainly intended for people in distress, the cost of the beacon
should be reduced by an order of 10.

The retall price of Cospas-Sarsat beacons vary widely between countries and this
matter should be addressed in parallel with the reduction of manufacturing costs, to
ensure an even access to the technology.

1.6 Communication/Coor dination

Improved coordination between INMCC & SPOCs, will help the system
immensely.

Good communication medium between MCC & RCCs are required for timely and
efficient aert data distribution.

Connectivity of MCC with MRCC is important to ensure quick reaction to a SAR
situation.

There should be interactions between MRCCs from time to time to discuss SAR
cases.

Establishment of VSAT terminals at Coast Guard MRCCYMRSCs for SAR
information exchange should be investigated.

1.7 Operational 1ssues

The number of lives saved is highly dependent upon quick reaction times.

Although 406 MHz beacons are more reliable than 121.5 MHz beacons, they should
be periodically tested/controlled to ensure reliability.

The processing of Cospas-Sarsat distress alert messages should be included in the
GMDSS course for Genera Operator Certificate

AMVER and other reporting systems could be made available to MRCC on Internet
by giving passwords.
The system iswell maintained and al the agencies involved are committed.

i




18-22 March 2002

UN — India Workshop on SASAR : 11 Bangdore, India

Annexure-1: Summary of Participants Feedback

2. General Remarksabout the Workshop

2.1 Assessment of the Workshop

The Cospas-Sarsat system isa“UNIQUE” system using technology that is adequate
for the new century. It isthe best distress derting and life saving system.

Information on number of lives saved indicates the benefits of SAR servicesto
humanity.

The workshop underlined the importance of the SAR mission and INSAT satellites
among SAARC (South Asian Association for Regional Cooperation) countriesin
achieving successful SAR operations.

The workshop brought out the operation and function of COSPAS-SARSAT
system.

The objective of the workshop was met, and it successfully created basic awareness
about SASAR.

It was informative and thought provoking.

Excellent informative and interactive workshop highlighted the importance of
SASAR.

Good Workshop for expansion of SAR activities.

2.2 Speaker s/Presentations/Technical Contents/Documentation

Presentations of COSPAS-SARSAT system were exhaustive and gave very good
insight of working of the system.

The documents provided were a useful support.

Selection of topics and sequence of presentation logic was excellent.
Information on how beacons should be used was very well explained.
Speakers were good with their presentation.

It was very informative and well explained by speakers.

Sessions gave good exposure to the technical aspects of COSPAS-SARSAT
system.

Awareness of ground and space segment, working knowledge of Beacons was
imparted to all participants.

Information on beacons, ground & space segments of satellite aided SAR was good.
Understanding of SAR and its utilization was good.
The three tier structure was adequate and should be maintained to include:

i.  presentations on the C-S system and program, including basics on satellites,

ii.  presentations on the practical aspects of using the system (aert messages,
beacon registration, etc.);

iii. presentations by participants on their own SAR organization and
preparedness to accept C-S alert data.

2.3 Logistics

Logistics and facilities were well planned.
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Good logistics arrangements.
Visitsto ISAC and INMCC were very exciting.

2.4 Interactivity

Interaction with foreign delegates gave fair idea of their SAR organization.
Interactive sessions demonstrated the interest and enthusiasm of the participants.
Active involvement of participants in the discussion of issues was noted. (e.g: false
alarms, phase-out of 121.5 MHz beacon, lowering the cost of 406 MHz beacons).
Participation of associated agencies provided useful interaction & information
exchange.

3. Suggestionsfor Future Workshops

Include audio-visual aids to improve knowledge of SAR.

Explanation of abbreviations/acronyms should have been given for better

understanding.

Decoding of SAR aert message to make sure it is fully understood.

Interactive sessions between INMCC Bangalore, LUT& SPOCSRCCs should have

been included.

Availability of E-mail & Fax facilities a the venue to keep track of our office
would be an added advantage.

Handouts should be more descriptive.

Include live smulation of SAR incidents.

Include a practical item by establishing small work group in future workshop.

More than one representative from each country should be included to represent

both Maritime & Aeronautical SAR components.

National reports of participants should be distributed prior to their presentation.

Workshop should be conducted once in ayear at different MCCs.

Conducting SAR operations at field level would give more exposure.

“Certificate of Participation” would be in order.

For future workshop the topics to be addressed should include:

i. The termination of 121.5 MHz satellite processng with an emphasis on
preparing for the transition to 406 MHz beacons, i.e. regulatory issues, low cost
beacons, registration & type approval, and prevention & processing of false
aerts.

ii. Practica use of C-S dert data by RCCs/SPOCs with live demonstration and real
incident analysisin interactive sessions.

Regions to be covered for future workshop:
a) Centra Americaand Caribbean

b) Middle East

¢) South-East Asia

d) Southern Africa
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ANNEXURE-2

Workshop Schedule

Session - |: Inauguration
Date & Time: - 18" March 2002, 09:00 — 10:45 hrs.

Chief Guest: - Dr. V.K. Aatre, Scientific Advisor to Defence Minister
Presided over by: - Dr. P.S. Goel, Director, ISRO Satellite Center (ISAC)
Keynote address by: - Vice Admira O.P. Bansa, AVSM, VSM
Director General Coast Guard and Chairman, National SAR Board.
Addressby: - Dr. K.N. Shankara, Director SCP, ISRO HQ.

Mr. Viktor Kotelnikov, Political Affairs Officer, UN-OOSA
Mr. Daniel Levesque Head Cospas-Sarsat Secretariat

M essage by: - From Chairman ISRO, Dr. K, Kasturirangan,
Read by Mr. S.K. Shivakumar, Director ISTRAC
Vote of thanksby: - Mr. N.K. Shrivastava, Ops. Coordinator, INMCC/ISTRAC

Session — | I: Cospas-Sarsat System Overview
Date & Time: 18th March 2002, 11:15 — 13:15 hrs.

Chaired by: - Mr. S.K. Shivakumar, Director, ISTRAC
Supported by: - Mr. C. Venkataiah
Speakers: - Mr. Daniel Levesgue, Head Cospas-Sarsat Secretariat, and

Mr. Bill Ruark , Dy. Head Cospas-Sarsat Secretariat

Subject material covered:

Background, Limitations of terrestrial system & need for satellite based system, System concept, International
policies Regulations (ICAO/IMO), Evolution of Cospas-Sarsat system (history), International cooperation on
SAR, Cospas-Sarsat Organization (including funding and participation in the programme), Current system
status/statistics, Cospas-Sarsat Documentation, Cospas-Sarsat and other mobile communication/navigation
systems, Future devel opments.

Session — | 11: Space Segment-|
Date & Time: - 18" March 2002, 14:15 — 15:15 hrs.

Chaired by: - Mr. Bill Ruark, Dy. Head Cospas-Sarsat Secretariat
Supported by: - Mr. K. Somasundaram, ISTRAC
Speaker: - Mr. P. Soma, INMCC/ISTRAC

Subject material covered: -
Brief introduction to space technology (different types of satellites and orbits, various applications), Concept
of GPS system, Future trends.
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Session — 1 V: Space Segment-| |
Date & Time: - 18" March 2002, 15:45 — 17:15 hrs,

Chaired by: - Capt. L.K. Panda, DG Shipping
Supported by: - Mr. P. Soma, INMCC/ISTRAC
Speakers: - Mr. M. Hucteau, Cospas-Sarsat representative, France

Mr. Ajay Mehta, SARSAT Programme Manager, USA
Mr. D. John, ISRO HQ

Subject material covered: -

LEOSAR System, Comparison of Cospas and Sarsat satellites, GEOSAR System, Visbility coverage of LEO
& GEO, Relative benefits of both the systems (complementarities), Onboard Processing of the signal, Future
satellites planed, INSAT SAR System.

Chairman’s Remarks: -

» The presentations of al the above speakers were excellent.

» Comparative analysis between two systems was very informative, which needs to be made available to all
the users of SASAR System.

Session —V: Ground Segment-|
Date & Time: -19" March 2002, 09:00 — 10:30 hrs.

Chaired by: - Mr. Mario Hucteau, France
Supported by: - Mr. L. Srinivasan, ISTRAC
Speakers: - Prof. Julio Melian, Former Head of Spanish MCC, and

Mr. Bill Ruark, Dy. Head Cospas-Sarsat Secretariat

Subject material covered: -

Brief introduction of Cospas-Sarsat Ground System, LUT/MCC functions/operations commissioning
standards, Working principle (Doppler principle, location estimation), Detection and ground processing of the
distress signals, Ambiguity Resolution, Local and global coverage, System wait time , MCC Service Area
(Geosort boundaries), Support MCCs and Nodal network, Data communication.

Session — VI: Ground Segment-| |
Date & Time: - 19" March 2002, 11:00 — 13:00 hrs.

Chaired by: - Mr. V.K. Shroff, Airports Authority of India

Supported by: - Mr. D. John, ISRO HQ

Speakers: - Mr. NK Shrivastava, Mr.K. Somasundaram, Mr. P. Guna Sekhar ,
INMCC/ISTRAC.

Subject material covered: -

Indian LUTs and MCC description, INMCC System Organization and Operations, INMCC datistics, Data
Didtribution Principle, Geosorting, SRR boundaries, Beacon registration at INMCC, Distress alert formats
(MCC to RCCs, MCC to , SPOCs and MCC to MCC), Assessment of Cospas-Sarsat aerts and guidelines for

alert follow-up, Responsibility of users.
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Chairman’s Remarks:

» The importance of Bangalore LUT & Lucknow LUT with Data Distribution procedures among various
regions of the world were neatly explained.

» Explanation of COSPAS-SARSAT aert message decoding was good.

Session — V11: Presentations by Indian RCCs and Regulatory Authorities
Date & Time: - 19th March 2002, 14:00 — 15:00 & 15:30 — 17:00 hrs.

Chaired by: - Prof. Julio Melian, Spain
Supported by: - Mr. N.K. Shrivastava, INMCC
Speakers: - DIG S.P. Sharma Director Operations, Indian Coast Guard

Mr. V. K. Shroff Addl. General Manager, ATM, Airports Authority of India
Capt. L.K. Panda, Dy. Nautical Advisor, Directorate General of Shipping

Subject material covered: -

Indian Coast Guard:
Coastguard operations in general and existing system, Application of Cospas-Sarsat alerts in SAR operations,
SAR statistics.

Airports Authority of India:

Indian SAR (RCC) network and interagency interfaces, Existing SAR systems, follow-up procedure and RCC
Operations, Sources of distress alerting, Existing aviation regulations (ICAO), monitoring and implementation,
Application of Cospas-Sarsat alertsin SAR operations, SAR statistics.

Directorate General of Shipping:
Existing maritime regulations (IMO, GMDSS & Cospas-Sarsat) monitoring and implementation, EPIRB
registration regulations & monitoring.

Chairman’s Remarks: -

» Information about loss of marine lives without SAR equipment’s will be useful to implement safety
regulations for fishermen and others

Need for computerized RCC initiated aert follow up procedures

Registration of EPIRB should be made compulsory and monitored strictly

Design of low cost beacons for fishermen and others

Online ship database is planned to be placed on DGS website

VVYVYY

Session —VIII: Radio Beacons-|
Date & Time: - 20™ March 2002, 09:00 — 10:30 hrs.

Chaired by: - Gr.Capt. N. K . Upadhya, Indian Air Force.
Supported by: - Mr. A. Karuppaiyan, ISTRAC
Speakers: - Mr.G. Jagannath Das, ISTRAC

LCDR Paul Steward, US Coastguard

Subject material covered: -

Brief description of radio beacon (block diagram, and functioning) , Beacon types and their uses for different
applications, Beacon specifications, New generation GPS-based beacons, Problems with 121.5/243 MHz
beacons and phase out plan, Benefits of 406 MHz beacons, SAR incidents: case studies of interesting events.

i
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Session — | X: Radio Beacons-I |
Date & Time; - 20" March 2002, 11:00 — 12:30 hrs.

Chaired by: - Dr. K.N. Shankara, Director SCP, ISRO HQ
Supported by: - Mr. M.N. Rao, ISTRAC
Speakers: - Mr. D. Levesque, Head Cospas-Sarsat Secretariat

Mr. Ajay Mehta, SARSAT Programme Manager, NOAA/USA

Subject material covered: -

Beacon protocols, and Coding procedures, 406 MHz beacon Registration database, requirements/ and
registration procedures), Beacon exercise/qualification testing, Type approval, False alarms and RF
interference (causes, impact on the system and corrective measures), Genera guidelines to users (Dos and
don'ts).

Session: - X: Presentation of National Reports
Date & Time: - 20" March 2002, 13:30 — 16:30 hrs.

Chaired by: - Mr. Ajay Mehta, SARSAT Program Manager
Supported by: - Mr. N. Sengupta, ISTRAC
Speakers: - Representatives of Bangladesh, Maldives, Bhutan, Nepal, India, Saudi Arabia,

Madagascar, Seychelles, Mauritius, Sri Lanka and Tanzania.

Subject material covered: -
Representatives of the participating countries presented their National report on SAR status with specific
reference to Cospas-Sarsat.

Thereports covered following:

Existing structure of SAR organization, Rough estimate of Cospas-Sarsat beacons in use
(ELTYEPIRBS/PLBs) and proposed for future (approx. population growth by end of 2008), Current
policiedregulations followed, Single SAR contact point for distribution of distress aerts, National RCCs with
Contact details, Area map of each country’s SAR responsibility, Contact details of Maritime and Aviation
regulatory authorities. The contact details to include: telephone number (work & home), Fax no., telex no.,
AFTN (if applicable), email, 24h contact no. for RCCs, mobile, and the details of contact authority with
designation.

Session — X1: Visit to Aerospace Museum, Visit to | SAC (ISRO Satéllite Centre).
Date & Time: - 21 March 2002, 09:00 — 12:30 hrs.

Vist to Aerospace museum setup by Hindustan Aeronautics Limited and ISRO Satellite Center (Satellite
design and development center).

Session - XIl: Visit to INMCC/ISTRAC
Date & Time: - 21% March 2002 14:30 — 18:30 hrs.

Visit to INMCC and ISTRAC facility, System was demonstrated live through test beacon radiation from
INMCC, Bangalore.

i
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Session - XI11: Discussion and Feedback Session

Date & Time: - 22™ March 2002 ,09:00 — 10:30 & 11:00 — 12:30 hrs.

Chaired by: - Mr. Viktor Kotelnikov , Political Affairs Officer, UN-OOSA.
Supported by: - Mr. K. Somasundaram , ISTRAC.
Speakers: - Representatives of

Bangladesh, India, Maldives, Madagascar, Mauritius, Nepal, Saudi Arabia,
Seychelles, Sri Lanka, Tanzania

Participants covered following pointsin the feedback: -

- Each Participant provided an oral and written feedback on the overall assessment of the workshop.
- Whether the workshop could meet its objectives in terms of providing adequate knowledge and

understanding of the Cospas-Sarsat system

- Suggestions to be incorporated in future workshops

- Specific areas that need to be further strengthened

- How India/lUN/Cospas-Sarsat can help strengthen SAR system in their country
- Participants interacted with Indian counterparts (SAR agencies) to discuss specific proposals (if any) on

bilateral cooperation

- Guidelines for formulation of National regulatory policies by mutual discussion
- Observations and Recommendations
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ANNEXURE-3A

SAR Points of Contact (provided by the participantsin their national report)

COUNTRY NAME NAME OF  TELEPHONE  FASCIMILE AFTN E-Mail MAILING ADDRESE
MID SAR POINT
OF
CONTACT
405  Bangladesh
Chairman, +880-2-8911122 +880-2-8913322 -- -- ZiaInternational Airport
CAAB 632210CCAABBJ Dhaka-1229, Banglades!
(Telex)
Member +880-2-8914105  +880-2-8914709 - - R
(Ops & plan)
Director +880-2-8911125 - - - ~-=- do ----
(ATS &
Aerodromes)
Director +880-2-8911126 - - = do -
Flight Safety &
Regulations
-—--do ---
RCCIACC +880-2-8914137 - VGZRZQZX
Dhaka +880-2-8914870

to 74
Extn:3410,3465
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410 * Bhutan Dept. of +975-8-271909 +975-8-271911 -- -- Director
Civil Aviation 9758571010 Dept. of Civil Aviation
Paro, Bhutan
419 India
INMCC, Bangadlore ISTRAC/ISRO +91-80-8094546  +91-80-8094248 VOBGYCYS  Inmcc@istrac.vsnl.net.in  |SRO/ISTRAC,
Department of Space,
Govt. of India
A-1-6, Peenya Industrial
Estate,
Bangalore 560 058. Indi
RCC Chennai  Airports +91-44-2341740/  +91-44-2347079 VOMMYCY X Director, Chennai Airpo
Authority of 2342620 Airports Authority of
India India, Meenambakam
Chennai 600 029.
RCC Mumbai  Airports +91-22-6156305/  +91-22-6156007 VABBYCYX Director, Mumbai Airpo
Authority of 6156562 Airports Authority of
India +91-22-6156466 India,Sahar,Vile
(EPBAX) Parle(East),
Mumbai400 099
Rcc Kolkata  Airports +91-33-5119520/  +91-33-5119520 VECCYCYX Director, Netaji Subhast
Authority of 5502998 Chandra Bose Airport,
India +91-33-5119600 Airports Authority of
(EPBAX) India, Kolkata 700 028.
Rcc New Delhi Airpor‘gs +91-11-5653283/  +91-11-5653284 VIDPYCY X aai @Mons.com D?rector, IGl Ai_rport,
Authority of 5654367 Airports Authority of
India. +91-11-5653471-79 India, Palam,

(EPBAX)

New Delhi 110 037.

(—
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Coast Guard Headquarters
New Ddhi

MRCC Mumbai

MRCC Chennai

Indian Coast
Guard

Indian Coast
Guard

Indain Coast
Guard

+91-11-3386700/
3384934

+91-22-4376133/
4370491

+91-44-5366206/
5362639

+91-11-3385443/ -
3383196

+91-11-4933727
+91-11-4379201
(TELEFAX)

+91-44-5365437/ ---
5363442

vprotect@nda.vsnl.net.in

Cg_mumbai @bom3.vsnl.

net.in

Director, Coast Guard
Headquarters, National
Stadium Complex,
Purana Quila Road,
New Delhi 110 001.

Coast Guard Region(Wes
Golfadevi Temple Road,
Prabhdevi (P.O.),

Near Worli Village,
Mumbai 400025.

Coast Guard Region(East
Fort Street George,

Coast Guard Regional
Headquarters,

Chennai 600 009
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455 Maldives
RCC Mae/SAR Maldives
Mr. Mohamed Solih ~ Airports
Chief ATS Authority

MRCC NSS Coast
Guard

Aviation Regulation  Civil Aviation
Department

Maritime Regulation Maritime
Section

+960-322071

+960-325981,
322607/325797/
325981

+960-324992

+960-323993

+960-313258

+960-310054

+960-323039

+960-323994

VRMMYCYX  atcc@airport.com.mv RCC Male
www.maldiviesairports.com. Rescue Co-ordination
mv Center,
Male' International
Airport
Republic of Maldives

Coast Gaurd Building
Boaduthakurufannu
Magu

Male' , Rep. of Maldive

VRMMYAYX Cvav@info.gov.mv Ministry of Transport
And Civil Avation
2" floor,Huravee
Building

Ameer Ahmed Magu,
Mae

Rep. Of Maldives

www.aviainfo.gov.mv

Ministry of Transport
And Civil Avation

1% floor,Huravee
Building

Ameer Ahmed Magu,
Male

Rep. of Maldives

admin@transport.gov.mv
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647  Madagascar

Aviation Regulation/SAR  Aviation

Civilede
M adagascar

Maritime Registration  Ministry of
Transportation
Maritime
Department

RCC
Antananarivo

645 Mauritius

Director of
Civil Aviation

Director of
Shipping

+261-20-2222162,
+261-32-0774416

(Mobile)

+261-20-2233653

+261-20-2244410,
+261-20-2245909

+230-6032000
(Telex)

4896 DCAMAU

+230-2011067

+261-20-2224726

+261-20-2225860

+261-20-2245909

+230-2117699

FMMIYCY X

FIMPYAYX
(AFS)

acm@acm.mg

Dcamru@intnet.mu

Immeuble Galaxy Plaza
Andraharo-BP 4414-
Antananarivo-101

M adagascar

Anosy B.P 8253
Antananarivo
M adagascar

Representation ACM
Ivato aeroport,
105 Antannarivo,

M adagascar

Department of Civil
Aviation

Sir Seewoosagur

Ramgoolam

International Airport

Plaine Magnien

Rep. Of Mauritius

Ministry of Public
Infrastructure , Land
Transport& Shipping
(Land Transport Divisio
),4™ Floor,Government
House, Port Louis,

Rep. Of Mauritius
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459  Nepal
Head Quarter (SAR) Civil Aviation
Mr. Libendra Man Shakya Authority of
General Manager Nepal.

RCC Kathmandu -do-

Flight Operations Dept. -do-

664  Seychelles

Directorate of
Civil Aviation
Operation
&Aviation
Section .

Aviation regulation SAR

Mr.David Labrosse/Chief ATS, RCC
Ms.Linda Samson,SATCO-Opn  Seychelles
Mr. Marlon Orr, Operation
I nspector
Lieutenant Colone
Andre Ciseau, Commanding
Officer

+977-1262387

+977-1477166

+977-1498775

+248-384049
384036

+248-384053

384054/373513

+977-1262516

+977-1471411

+248-384009

+248-384032

VNKTYCYX

FSSSZQZX

chsatm@mos.com.up Director Generdl ,

Dept of Civil Aviation,
Babar Mahal,
Kathmandu,Nepal .

tiao@mos.com.up
www.tiairport.com

Tribhuvan Int’l. Airpor
Civil Aviation Office
Kathmandu,

Nepal

- S p—

D.CA.

P.o Box 181
VictoriaMahe,
Seychelles.

dcaops@seychelles.net

--do- --do--
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MRCC +248-224411 +248-323288 - seycoast@Seychelles.net Seychelles Coast Guarc
Seychelles 711131 P.O.Box 257, Victoria,
Mahe, Seychelles.
Maritime Regulation
Ministry of +248-224701 +248-226063 P.O.Box 47,
Tourism & ports@seychelles.net VictoriaMahe,
Transport & Seychelles.
Marine -
Services Div.
417  SriLanka
RCC +94-1-635105-6 +94-1-635106/ VCCCYCYX RCC Colombo Airport,
Colombo 625555/611572 431448 Ratmalana,
Sri Lanka.
674  Tanzania
677
RCC +255-22-2843309  +255-22-2844290 HTDAZQZX  tcaadia@twiga.com Tanzania Civil Aviatior
DaresSdem  +255-22- Authority,P.O.Box
2844292/294/ 215 18001, Dar es Salaam,
Tanzania
Aviation Regulation The Director +255-22-2113178 +255-22-2118905 teaacivilaviation@wigacom  Tgnzania Civil Aviatior
Generd +255-22-2115080 Authority,P.O.Box
+255-22-2115079 2819, Dar es Salaam,
+255-22-2111951 Tanzania
Maritime Regulation Tanzania +255-22-2820015  +255-22-2113642 Tanzania Harbours
Harbours +255-22-2223938 Authority
Authority Dar es Salaam,

* Not participated in the workshop
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ANNEXURE-3B

Estimate of COSPAS-SARSAT Radio Beacons

(as provided by the participants in their national reports)

Country /Usage ELTson EPIRBson Ships PLBs by
Aircraft PilotgIndividuals

1215 406 1215 406 1215 406 MHz
MHz Mhz MHz Mhz MHz

In Use 30 20

Bangaladesh | By 2005

By 2008 | 36 30

In Use - 29 - 20 - -

Maldives By 2005 | - 38 - 24 i i

By 2008 | - 53 - 28 - -

In Use 56 15 74 15 - -

Madagascar | By 2005 | 65 70 110 60 - 15

By 2008 | 45 115 125 120 - 25

In Use

Mauritius By 2005

By 2008

In Use

Nepal By 2005

By 2008

In Use 30 6 20 3

(oe]
o

Seychelles By 2005 | 30 21 15 75 10

o

By 2008 | 20 30 0 300 0 12

In Use

Sri Lanka By 2005

By 2008

In Use

Tanzania By 2005

By 2008

In Use

Bhutan (not | By 2005

participated) | By 2008
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ANNEXURE-3C

Status of SAR Facilities available at SPOCs

SAR Point SAR Use of Beacon .
Country of C.ontact Eadilities Cospas- Registry Regulations | Problems
Available Sarast
Bangladesh Y Y N N N Y
M adagascar Y Y Y Y Y -
Maldives Y Y Y Y Y --
Mauritius Y Y Y Y Y --
Nepal Y Y N Y N Y
Seychelles Y Y Y Y Y -
Sri Lanka Y Y N N Y Y
Tanzania Y Y Y Y Y Y
Y 2 YES
N => NO
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ANNEXURE-4

UN-INDIA WORKSHOP ON SASAR
BANGALORE, INDIA
18-22 MARCH 2002

FORMAT OF FEEDBACK FORM

1. Country:
2. Agency:

3. Participant’sname & Designation:

4. Contact details: Phone: Fax:
E-mail:

5. Signature:

6. Date:

7. Provide your comments on the technical aspect of the workshop, such as contents,
presentations, language, speakers, handouts/workshop materia etc.

8. Provide any comments you may have on the genera logistic arrangements.

9. Are there any additional technical details that you would like to have, which were
not covered in this workshop?

10. What additiona support you would like to have from the United Nations, Cospas-
Sarsat, or Indiato further assist SAR organisation/operations in your country?

11. In your view, was the workshop able to meet its objective? What was your opinion
of the overall outcome of the workshop?

12. What changes/inclusions would you suggest to be incorporated in any future
workshops?

13. Are you in position to spread the message of this workshop in your country by
organising promotional/training programmes?

14. After the workshop, how do you feel about the Cospas-Sarsat International Satellite
System as a Distress Alerting system?

15. What kind of difficulties do you face or anticipate while working with the Cospas-
Sarsat system?

16. Arethere any specific issues that you have with regard to operation of this system?
17. Do you have any additional suggestions or recommendations not covered above?

(—
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ANNEXURE-5

UN-INDIA WORKSHOP ON SASAR
BANGALORE, INDIA
18-22 MARCH 2002

FORMAT OF THE NATIONAL REPORT TO BE PRESENTED BY THE

10.

11.

12.

13.

14.

15.

PARTICIPATING COUNTRIES
National Report for the Country:
Submitted by:
Signature:
Date:
Existing structure of SAR organization in the country:

Current policies/regulations being followed for carriage requirements of radio
beacons by Aviation users:

Current policies/regulations being followed for carriage requirements of radio
beacons by Maritime users:

If above is not applicable, any plan to implement radio beacon carriage
requirements for maritime and aviation users:

Contact agency for implementation of aviation regulations:
(Name, mailing address, phone, fax, Email)

Contact agency for implementation of maritime regulations:
(Name, mailing address, phone, fax, Email)

Name of the agency currently maintaining EL Ts and EPIRBS record/database:
Does your country receive Cospas-Sarsat distress alerts?

If yes, from which agencies:

Provide your area of SAR responsibility (SAR boundaries)

Please attach area boundaries of your country’s SAR responsibility:

(—
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16. Provide single contact point/agency for coordinating Cospas-Sarsat (SAR)
related mattersincluding policy matters and oper ations:

Name of the agency

Mailing address

Phone

Fax

Mobile

E-mail

Any other contacts

Name of Contact
person

Designation

Contact details (phone,
FAX, E-mail)

Y ou may include any
additional information
if you wish

17. Nominate an agency to control, monitor and coordinate 406 MHz radio

beacon coding, registration and database:

Name of the agency

Mailing address

Phone

Fax

Mobile

E-mail

Any other contacts

Name of Contact
person and designation

Contact details (phone,
FAX, E-mail)
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18. Details of National Rescue Coordination Centres (Identify prime RCC, which
would serve asnodal RCC for receiving Cospas-Sar sat alerts:

Note: Please include separate table for each RCC

Name of the RCC

Agency and Mailing
address

Phone

Fax

AFTN

X.25

Mobile

E-mail

Avalilability/Access to
Internet

Capability to receive
aert data through FTP-
I nternet

Web-site address
(if available)

Any other contacts

Isthe RCC is prime for
receiving Cospas-Sarsat
alert?

Name of Contact
person

Designation

Contact details (phone,
FAX, E-mail)

Y ou may include any
additional information
if you wish

Detailed description of
RCC (facilities and
mode of operations)

19. Rough estimate of the Cospas-Sar sat radio beacons:

ELTson aircraft

EPIRBson ships PLBsused by
individual/ pilots

121.5MHz | 406 MHz

121.5MHz | 406 MHz | 121.5MHz | 406 MHz

In use

By 2005

By 2008
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Guests Of Honour

1. Dr.V.K.Aatre
Scientific Advisor to Defence Minister,
Govt Of India,
New Ddhi
India

2. Mr. Viktor Kotelnikov
Political Affairs Officer
Space Applications Programme
Office for Outer Space Affairs
Vienna International Centre
Rm. F-0842
P.O. BOX 500,
A-1400 Vienna, Austria

3. ViceAdmiral O.P. Bansal
AVSM, SVM
Director General Coast Guard
Coast Guard Headquarters
National Stadium Complex
New Dehi-110 001
India

4. Dr.P.S God
Director, ISRO Satellite Center (ISAC),
Govt. Of India-Dept Of Space
P.B.N0.1795, Airport Road
Bangalore-560 017
India

5. Dr. K.N. Shankara
Director, SCP/SCPO
ISRO HQ.
Antariksh Bhavan,
New BEL Road,
Bangal ore-560 094

6. Mr. Daniel Levesque
Head Cospas-Sarsat Secretariat
141 Sutherland Grove,
London SW18 5QU
United Kingdom

ANNEXURE-6

List of Participants

Tel: +431-26060-4955
Fax: +431-26060-5830
E-mail: vkotelnikov@unov.un.or.at

Tel: +91-11-338-5185
Fax: +91-11-338-5849
E-mail: vprotect@nda.vsnl.net.in

Tel: +91-80-527-4770
Fax: +91-80-526-9490
E-mail: goel @isac.ernet.in

Tel: +91-80-3072314 / 3415301
Fax: +91-80-3412141
E-mail: knshankara@hotmail.com

Tel: +44-20-7728-1375
Fax: +44-20-7728-1170
E-mail: daniel |evesgque@imso.org
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I nter national Participants

1

Mr. Shaikh Abul Basher

Deputy Director/Deputy Airport Manager,
ZiaInternational Airport,

Dhaka.

Bangladesh

Mr. Mohammed Firoz Ali

Deputy Director (Aero/ATS),

Civil Aviation Authority, Headquarters,
Kurmitola, Dhaka-1229,

Bangladesh

Mr. Alian Jean-Louis

AV SEC Section Head

Aviation Civile De Madagascar (ACM)
Immeuble Galaxy Plaza, Andraharo,
B.P.4414, Antananarivo 101

M adagascar

Mr. Sarupanand Kinnoo

Acting Director of Civil Aviation,
Department of Civil Aviation,
SSR International Airport,
Plaine Magnien

Republic Of Mauritius

Mr. [brahim Hilmy

Trianing Officer, N.S.S. Coast Guard
Coast Guard Building,
Boduthakurufaanu Magu, Male
Republic Of Maldives

Mr. Amar Bahadur Shakya

Chief Manager, ATS

Civil Aviation Authority OF Nepal (CAAN)
Tribhuvan International Airport Civil Aviation Office,
Guachar, Kathmandu

Nepal

Mr. Salem A. Al-Jahdli
Head of SAMCC
Presidency of Civil Aviation
Air Traffic Services

P.O. Box 929, Jeddah 21421
Saudi Arabia

Mr. David Labrosse

Chief Air Traffic Services

Directorate of Civil Aviation, P.O. Box 181,
Victoria, Mahe

Seychelles

Tel: +880-2-891-4356 (O)
+880-2-891-8824 (R)
Fax: +880-2-891-2322

Tel: +880-2-891-4715 (O)
+880-2-891-8059 (R)

Fax: +880-2-891-4709

E-mail: ais caab@accesstel.net

Tel: +261- 20-222-2162
+261-32-04-5043

Fax: +261-20-222-4726
+261-20-224-5909

E-mail: acm@acm.mg

Tel: +230-603-2000
Fax: +230-637-3164
E-mail: dcamru@intnet.mu

Tel: +960-32-5134
+960-77-6478
Fax: +960-310054
E-mail: Defence@dhivehinet.net.mv
admin@defence.gov.mv

Tel: +977-1-472259
+977-1-350304

Fax: +977-1-474180

E-mail: tiao@mos.com.np

Tel: +966-2-6404839
Fax: +966-2-6401005
E-mail: salemjahdli @hotmail.com

Tel: +248-384042
+248-571324

Fax: +248-384032
+248-384009

E-mail: dcaops@seychelles.net
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10.

11.

12.

Mr. Jean Attala

Officer In-Charge MRCC

Seychelles Coast Guard Headquarters,
P.O. Box 257, Bios De Rose Avenue,
Victoria, Mahe,

Seychelles

Mr. Nihal Keppetipola

Harbour Master

Sri Lanka Ports Authority,

No0.19, Church Street, Colombo 01,
Sri Lanka

Mr. AnuraLaksiri Tillekeratne

Senior Radio Officer, MCS division,

Ministry Of Fisheries & Ocean Resources

New Secretariate building, Maligawatta, Colombo-10
Sri Lanka

Mr. Alexander Moses Mgemela
Manager ATS & SMC,

Dar Es Salaam International Airport,
Tanzania Civil Aviation Authority,
P.O. Box 2819, Dar Es Salaam,
Tanzania

National Participants

Indian Coast Guard

1

Dy. Comdt B.S. Kothari

Officer In Charge MRCC(Chennai)
Coast Guard Region (East)

Near Nappier Bridge

Chennai-600 009

Dy. Comdt D.R. Trivedi

Officer In Charge MRCC (Port Blair)
Coast Guard Region (A&N),

P.B. No. 716,

Port Blair-744 102

Comdt A.K.S. Panwar

Officer In Charge MRCC (Mumbai)
Coast Guard HeadQuarters,
Goalfadevi Temple Road

Prabha Devi (P.O.)

Near Worli Village

Mumbai-400 025.

Dy. Comdt A.A. Hebbar
Coast Guard Headquarters
National Stadium Complex
New Delhi-110 001

Tel: +248-224411
Fax: +248-224665
E-mail: seycoast@seychelles.net

Tel: +941-422674
Fax: +941-421079

E-mail: nihalk@slpa.lk

Tel: +941-431448
+941-472529

Fax: +941-431448

E-mail: vt143@yahoo.com

Tel: +255-222-844292
+255-222-844294

Fax: +255-222-844290

E-mail: tcaa.dia@twiga.com

Tel: +91-44-536-6206
+91-44-536-5360
Fax: +91-44-536-5437
E-mail: kotharibhim@rediffmail.com
cgpoorav@md?2.vsnl.net.in

Tel: +91-3192-32681/32424 (O)
+91-3192-35309 (R)
Fax: +91-3192-30257
E-mail: dtdtpt@hotmail.com
pblcgrhgan@sancharnet.in

Tel: +91-22-430-1028 (O)
+91-22-570-0470 (R)

Fax: +91-22-493-3727

E-mail: cgmumbai @bom3.vsnl.net.in

Tel: +91-11-338-4934
Fax: +91-11-338-3196
E-mail: indiasar@vsnl.net.in
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Airports Authority of India

5. Mr. V.K. Shroff
Addl. General Manager (AlS)
Airports Authority of India
Safdarjung Airport
New Delhi-220 003

6. Mr. N.Ganesh
Dy Gen.Manager (ATC)
Airports Authority Of India
Chennai Airport
Chennai-27

Indian Airforce

7. Gp Capt N.K. Upadhya
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