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We are proud to deliver the third issue of “Shared Horizons”. This edition covers 
our focus and progress in 2011 and also gives you a peak into the future. 

The U.S-India, Aviation Cooperation Program (ACP), a public-private partnership 
between the U.S. Trade Development Agency (USTDA), the U.S. Federal Aviation 
Administration (FAA) and U.S. aviation companies, has been established to provide 
a forum for unified communication between the Government of India and the U.S. 
public and private sector entities in India.  

ACP's projects and events cover a broad area of Air Traffic Management and its 
regulatory aspect, aerospace industry, particularly manufacturing of aircraft 
spares and its certification process and best practices for aviation cooperation 
between India and the US. The ACP mission is to further  support the growth of the 
Indian civil aerospace sector through projects that encourage collaboration 
between the US and the Indian industry. 

In the year 2010, ACP has completed Helicopter Aviation Safety Technical 
Assistance, and started Technical Training for the Aerospace Industry. Technical, 
Management, and Operational Development Training and AAI ATCO capacity 
assessment grant offer as well as contract agreement has been signed. GBAS Pilot 
project at the Chennai airport and other approved projects have also gained 
traction and are currently with USTDA for approval.  

The ACP is a working mechanism through which the Indian aviation sector officials 
can work with U.S. civil aviation representatives to highlight specific areas for 
technical cooperation.  The ACP executive committee consists of both U.S. 
Government and US industry (private sector) representatives, and its secretariat 
will function as the focal point for responding to Indian Government areas of 
interest, i.e. aerospace and aviation sector by identifying appropriate training 
programs, technology updates and other cooperative activities as well.  The ACP 
secretariat will be responsible for managing and organizing the identified training 
and technical cooperation activities.

ACP is built on the pillars of technical support from the US Federal Aviation 
Administration, financial backing of the US Trade and Development Agency and 
stakeholders, and the instrumental participation of over 30 companies from the US 
industry. But the ACP's anchor is its customers within the Government of India and 
the leadership within the Ministry of Civil Aviation, Director General of Civil 
Aviation, and Airports Authority of India. For their partnership, we are deeply 
grateful. 

We are encouraged by what lies ahead of us and are enthusiastic about our future 
as an association. The “Shared Horizons” ahead looks truly limitless. 
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HISTORY

2006

Groundwork
Meeting

2005

ACP announced by 
Secretary Mineta and

Minister Patel

2007

US-India ACP Inaugural
Session: ACP formed

MoU between: 
US Department of Transportation, 
US Trade & Development Agency, 

and Ministry of Civil Aviation

2008

Second Project completed

First Project completed

2009

Fourth Project completed

Third Project completed

• Air traffic management modernization

• Airspace and airport analysis, development and planning

• Aviation support  industry development

• Aviation human resources

• Aviation safety

• Aviation security

FOCUS AREAS
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• Promote greater engagement between the US and the Indian 
Government agencies and industry to enhance civil aviation in India 

• Undertake projects that advance cooperation in domain, such as aviation 
safety, security, regulatory oversight and management

• Provide training and technical assistance to accelerate excellence in 
aviation operations

• Within India, increase awareness of, and facilitate access to, US expertise, 
technology and best practices to assist India's aviation growth

OBJECTIVES

The US-India Aviation Cooperation Program (ACP) was established in 2007 as 
a public-private partnership between the U.S. Federal Aviation 
Administration (FAA), the U.S. Trade and Development Agency (USTDA), 
other U.S. Government agencies and the U.S. companies. 

The ACP supports growth of the Indian civil aerospace sector by working 
directly with the Government of India (GOI) to identify and execute projects 
that encourage partnerships between the U.S. and Indian stakeholders, in 
aerospace technology and best practices.

MISSION

2010

Sixth Project launched

Fifth Project launched

2011

Eighth Project launched

Seventh Project launched
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The aviation industry is 
entering a period of rapid 
technological advances 
that will challenge the 
capabilities of aviation 
manufacturers to 
innovate and growth of 
regulatory agencies to 
manage and oversee 

these developments for robust growth. So it 
is important that before we certify we must 
understand the technology 

Mr. A. K. Saran, 
Joint Director General, DGCA

Indo-US Aviation
Manufacters Meet - 2011

26 April, New Delhi

The Indo-US Aviation Manufacters Meet - 2011 

highlighted the need for the present infrastuture and 

aviation manufacturing industry, to collaborate with 

the US-India Aviation Cooperation Program (ACP) to 

harmonize the growing opportunities offered by the 

ever-growing Indian aviation market. As a part of this 

harmonization process, the ACP concept was given a 

shape in order to bring US Original Equipment 

Manufacturers (OEMs) and Indian suppliers to a 

common platform to facilitate Indian aviation 

manufacturing industry to come up to the same level of 

advancement. 

Aaron E. Wilkins III, Chairperson of Federal Aviation 

Administration (FAA)  in India and South-east Asia, 

came to honor the meet. Representatives of DGCA, 

Airports Authority of India (AAI), Indian aviation 

manufacturers, Hindustan Aeronautics Limited (HAL) 

and National Aeronautics Limited (NAL), along with 

members of the mushrooming aviation manufacturing 

subsidiaries, were among the participants. Apart from 

the above, independent researchers, scholars and 

members of the industry, keen to become a part of the 

aviation sector, also showed great interest and came 

to interact with the forum.

HAL has design and 
development 
capabilities, state-of-the-
art manufacturing 
technologies and 
industrial infrastructure. 
Establishment of design 
and manufacturing 
infrastructure has helped 
in taking up new design and development of 
aeronautical products.  Based on these 
available capabilities, HAL took up the design 
and development of indigenous Advanced 
Light Helicopter (Dhruv) for military and civil 
applications.

R.K. Mittal
Hindustan Aeronautics Limited 

The world needs new 
technology, for 
breakthrough 
performance, for 
affordability and to 
make things better - 
more efficient and 
requiring less service. 
Technology is needed 
also for environmental concerns – biosphere, 
endurance, sustenance to have things last as 
much as they can. In terms of global 
cooperation, the environment in India, today, 
is more conducive to growth than any part of 
the world – and that is not surprising. Then, 
we are also seeing the Public - Private 
Partnerships, as we have seen in Delhi, so 
also growth is expected in the secondary 
airports - this growth will continue to 
happen.

Dr. Dinesh Keskar 
ACP Co-chair (Industry) and President 
Boeing India 

I am glad that you with 
your network of people 
bring others into this 
program which is a major 
program of the country 
that we are going to 
launch and it is at a very 
initial stage , the 
feasibility study of which 

has been prepared and submitted and will 
shortly begin with design and manufacture.

Dr. M. R. Nayak 
National Aerospace Laboratories

L-R Dr. M R Nayak, NAL, Advisor, National Aerospace Laboratories; Dr. Dinesh Keskar, VP Boeing International & President, Boeing India; A. K. Saran, 
Joint Director General, DGCA; Aaron Wilkins, Senior Representative South-east Asia FAA;  Atul Sharma, Regional President. Indo-American Chamber of 

Commerce and Dr. Kalpana Jain, Vice President (Education and Training) Honeywell Aerospace India
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From the observations and highlights made by the 

distinguished speakers, particular attention was drawn 

to the following aspects / areas where steps need to be 

taken at the level of policy, required coordination 

between Indian institutions, initiatives required of the 

government, institutions and individual or industrial 

enterprises; as opportunities from possibilities and 

potential latent in India's environment being a natural 

and eventual destination for leading global enterprises:

1. Manpower development needs

2. Certification and high - end appraisal infrastructural 

needs

3. Data coordination and single sourcing the 

unification of knowledge to meet future needs

4. Industrial investments from existing infrastructure 

to create high - end capabilities and capacities

5. Changes required in policies or creation of 

institutions to meet the needs spelt out for transfer 

of technology and for generating export business

6. Determining the changing parameters required 
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Various speakers enlightened the participants by 

voicing their company's core competence and future 

plans in the light of the opportunities and challenges the 

Indian aviation industry offers. Some of the prominent 

speakers are Atul Sharma, Regional President. Indo-

American Chamber of Commerce; Aaron Wilkins, Senior 

Representative South-east Asia FAA; Dr. M. R. Nayak, 

NAL; Dr. Dinesh Keskar, VP, Boeing International & 

President, Boeing India; A. K. Saran, Joint Director 

General, DGCA;. Kanu Gohain, Former Director General 

of Civil Aviation; Pritam Bhavnani, President, Honeywell 

Aerospace India; Hilol Biswas, Deputy  Director, DGCA; 

Ajay Kumar, Civil Aviation Specialist, FAA; William Blair, 

President, Raytheon India and Raytheon International 

Inc. and R. K. Mittal, Consultant (Certification), Rotary 

Wing Research and Design Center, Hindustan 

Aeronautic Limited. 

H i - Te c  a n  A C P  m e m b e r , h a s b e e n a s s i g n e d t h e 

t a s k o f a s s e s s i n g t h e I n d i a n a v i a t i o n 

m a n u f a c t u r i n g  i n d u s t r y  w i t h  r e s p e c t t o

nH u m a n  C a p a c i t y  B u i l d i n g

nTe c h n o l o g y  Tr a n s f e r  a n d  P r o d u c t i v i t y  

Enhancement

nMarket-Oriented Reforms

nInfrastructure and Industry

nAny other developmental benefits of the project, 

including any spin-off or demonstration effects.

As to meet the above - stated objectives, Hi-Tec took 

the lead and approached the manufacturing industries 

in person, through correspondence and in order to 

provide an impetus to this drive, conducted an “Indo-

US Aviation Manufacturers Meet” which has received 

an overwhelming response from all corners of the 

Indian aviation industry.

L-R Thomas P.Trueman,Vice President,FAA Programme;  K P Srivastava,Director DGCA; Kanu Gohain, Former Director General of Civil Aviation; 
Pritam Bhavnani, President, Honeywell Aerospace India and Hillol Biswas, Deputy Director,DGCA.

January-June 2011 January-June 2011
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Metron Aviation: 
ATFM Pioneer bringing in Next - 
Generation Solutions for the 
Global Aviation Community

Metron Aviation: ATFM pioneer bringing in Next- 

Generation Solutions for the Global Aviation 

Community

Founded in 1995, Metron Aviation pioneered the 

advancement of Air Traffic Flow Management (ATFM), 

working with the FAA to develop the industry’s first 

Collaborative Decision - Making (CDM) platform for 

optimizing system-wide traffic flow, which offered 

significant economic and environmental benefits to the 

aviation community.  Metron Aviation provides concept 

e n g i n e e r i n g ,  a d v a n c e d  r e s e a r c h ,  s o f t w a r e  

development, traffic flow management, 

surface operations management, 

a i r s p a c e  d e s i g n  a n d  

e n v i r o n m e n t a l  a n a l y s i s  

solutions to the global 

aviation industry.  Metron 

H a r m o n y ,  M e t r o n  

Aviation’s commercial 

p r o d u c t ,  p r o v i d e s  

integrated ATFM and 

CDM capabilities for 

the world’s leading Air 

Navigation Service 

Providers (ANSPs),  

airlines and airports.  

Most recently, Metron 

Aviation has been selected 

b y  T h a l e s  t o  p e r f o r m  

a d v a n c e d  r e s e a r c h  a n d  

development work on the Single 

European Sky ATM Research program 

(SESAR).  SESAR is the European program for Air 

Tr a f f i c  M a n a g e m e n t  ( AT M )  i n f r a s t r u c t u r e  

modernization, which aims to develop Europe’s next - 

generation air traffic control system. As announced last 

year, Metron Aviation was also selected as the 

Federal Aviation Administration’s (FAA) 

prime contractor on the Systems 

Engineering 2020 (SE-2020) 

Research and Mission Analysis 

Set-Aside. SE-2020 is the 

FAA’s strategic program 

for implementing the 

Next - Generation Air 

Transportation System 

(NextGen).

M e t r o n  A v i a t i o n ’ s  

Integrated ATFM (I-

ATFM) solution, Metron 

H a r m o n y ,  p r o v i d e s  

A N S P s ,  a i r l i n e s  a n d   

airports with an automated 

A T F M  s y s t e m  w i t h  

Collaborative Decision - Making 

(CDM) capabilities for improving 

efficiency, reducing delays and 

enhancing predictability from gate-to-gate. 

Metron Harmony solutions are currently being 

deployed global ly,  to contribute in global  

harmonization. Metron Harmony stakeholder 

solutions include:

Metron Aviation’s Integrated ATFM (I-
ATFM) solution, Metron Harmony, 

provides ANSPs, airlines and  airports with 
an automated ATFM system with 

Collaborative Decision - Making (CDM) 
capabilities for improving efficiency, 

reducing delays and enhancing 
predictability from gate-to-gate. 

January-June 2011
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Tr a f f i c  M a n a g e m e n t  ( AT M )  i n f r a s t r u c t u r e  

modernization, which aims to develop Europe’s next - 

generation air traffic control system. As announced last 

year, Metron Aviation was also selected as the 

Federal Aviation Administration’s (FAA) 

prime contractor on the Systems 

Engineering 2020 (SE-2020) 

Research and Mission Analysis 

Set-Aside. SE-2020 is the 

FAA’s strategic program 

for implementing the 

Next - Generation Air 

Transportation System 

(NextGen).

M e t r o n  A v i a t i o n ’ s  

Integrated ATFM (I-

ATFM) solution, Metron 

H a r m o n y ,  p r o v i d e s  

A N S P s ,  a i r l i n e s  a n d   

airports with an automated 

A T F M  s y s t e m  w i t h  

Collaborative Decision - Making 

(CDM) capabilities for improving 

efficiency, reducing delays and 

enhancing predictability from gate-to-gate. 

Metron Harmony solutions are currently being 

deployed global ly,  to contribute in global  

harmonization. Metron Harmony stakeholder 

solutions include:

Metron Aviation’s Integrated ATFM (I-
ATFM) solution, Metron Harmony, 

provides ANSPs, airlines and  airports with 
an automated ATFM system with 

Collaborative Decision - Making (CDM) 
capabilities for improving efficiency, 

reducing delays and enhancing 
predictability from gate-to-gate. 
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management personnel, ANSP service professionals 

and airline operations personnel. 

Metron Harmony has been successfully deployed by 

South Africa’s ATNS and Australia’s Air Services. South 

Africa’s ATNS Central Airspace Management Unit 

(CAMU) looked for proven ATFM solutions that could 

dynamically balance capacity and demand, while 

providing a CDM capability to allow airlines to most 

effectively utilize available capacity for the maximum 

benefit of their business, operations and passengers. 

Metron Harmony provides the CAMU with 

comprehensive I-ATFM capabilities to model and 

implement all traffic flow initiatives for both 

aerodrome / airport and airspace volumes in South 

Africa. Traffic flow initiatives are used to dynamically 

balance air traffic demand with capacity to keep traffic 

flowing as smoothly and efficiently as possible.

Air Services Australia uses Metron Harmony to execute 

its core CDM process with the airlines in Australia, in 

addition to regional coordination to enhance the 

capacity, efficiency and safety of the Australian 

airspace. Metron Harmony will be used to manage 

traffic flow and capacity for all controlled airspace, 

including those flights originating from outside of Air 

Services Australia’s area of responsibility and entering 

Australian airspace.  Metron Harmony provides CDM 

capabilities for Air Services Australia’s operations 

groups, airlines and regional stakeholders.  Metron 

Harmony is deployed at the National Operations 

Center (NOC) in Canberra, control towers, area control 

centers and airline operations centers as well as being 

used by Australian military units.

With the continued growth of domestic, regional and 

international traffic in India, the Airports Authority of 

India (AAI) made a long-term plan to deploy ATFM in its 

organization. Metron Aviation’s ATFM vision 

addresses strategic, pre-tactical and tactical phases of 

ATM performed by the ANSP, in collaboration with 

airlines and airports, recognize that the fundamental 

functions associated with I-ATFM apply to all 

authorities and phases. Metron Aviation is dedicated 

to supporting the successful adoption of an ATFM 

system in India.

For more information, please visit 

www.metronaviation.com.

nMetron Harmony for ANSPs: enables ANSPs to 

balance airspace and airport demand and capacity.

nMetron Harmony for Airlines: provides airlines 

with an integrated view of real-time and 

predicative air traffic conditions, along with airport 

surface operations.

nMetron Harmony for Airports: gives airports 

complete situational awareness of surface 

operations and provides predictive decision 

support tools.

Metron Aviation’s vision for Metron Harmony is 

consistent with the ICAO Procedures for Air Navigation 

Services – Air Traffic Management – Doc 4444 key 

terminology and concepts. From a CDM perspective, 

the solution covers both European Airport CDM and the 

FAA CDM process. Metron Harmony is a system-wide, 

full spectrum approach to addressing the complex 

operational issues facing air transportation service 

providers and users.  The most significant aspect of 

Metron Harmony is the realization of gate-to-gate I-

ATFM, including CDM functionalities, through the active 

engagement of system stakeholders across the aviation 

community. Specific displays, system interfaces and 

business rules encourage information sharing between 

active participants, including ATC facilities, airlines, 

airport operators and the flying public. Metron 

Harmony supports and optimizes decision-making by 

providing the right information to the right people at 

the right time.

In addition to the technology impacts, there are cultural 

and political implications to effective implementation 

of CDM-based I-ATFM. Metron Harmony supports not 

only the vision, but also recognizes that transition is 

necessary from current operations to an I-ATFM system. 

Transition from - and integration with - legacy systems 

can be accommodated by Metron Harmony. Also, 

determining operational concepts, participants and 

roles and responsibilities of the CDM stakeholders is 

also supported by Metron Aviation and a staff of 

experienced technologists, operational air traffic 

Changing the Way We Fly
Benefits for airlines, travelers, communities, 

the environment

NextGen & SESAR 

The FAA's NextGen is an umbrella term for the 

transformation of the USA's National Airspace System 

(NAS). It includes a shift from a ground-based system of 

ATC to a satellite-based system of ATM. This shift is 

made possible through the deployment of aviation-

specific applications for existing, widely-used 

technologies (such as GPS) and the latest innovations in 

areas such as weather forecasting, data networking 

and digital communications. 

In Europe, the SESAR program – cited as one of the 

most ambitious research and development projects 

ever launched by the European Community (EC) - has 

similar goals and plans for achieving them to provide a 

Single European Sky. 

In some respects, SESAR's challenges are a little greater 

than NextGen's as the formation of a single “European 

sky” clearly requires collaboration between several 

countries, each with its own airspace administrator. 

However, progress is being made, and at a pace. In 

March this year, at the ATC global exhibition in 

Amsterdam, the SESAR Joint Undertaking (JU) 

presented the first components of its future European 

ATM system. 

These components include a number of validation 

exercises that will cover: efficient and green terminal 

a i r s p a c e  o p e r a t i o n s ,  e n d - t o - e n d  t r a f f i c  

synchronization, and integrated and collaborative 

network management. 

Improving Performance 

A fundamental aspect of the modernization of airspace 

is a move toward Performance-based Navigation 

(PBN) - a broad term used to describe a number of 

technologies (with varying levels of benefit) that allow 

aircraft to fly more flexible and accurate three-

dimensional flight paths. 

By making greater use of equipment on-board large 

commercial aircraft, most notably the Flight 

Management System (FMS), PBN technologies free 

aircraft from their reliance on fixed, ground-based 

radio-navigation aids. 

For example, one form of PBN is Area Navigation 

(RNAV). On-board equipment calculates direct 

navigation paths between points without the aircraft 

having to overfly intermediate, ground-based 

navigation aids. While RNAV paths are typically limited 

to straight lines, they represent an improvement over 

conventional, ground-based navigation. 

Air traffic is expected to nearly double during the next two decades, raising public concern 
over not only the environmental impact but also how airspace capacity around airports will 
need to increase. This latter aspect also raises concerns over increased noise pollution and 

emissions around airports. In addition, industry has its concerns too in that the current 
ATC systems will not be able to accommodate the projected increase, in air traffic. 

Thankfully, all of the above issues are being addressed by two programs that are in the 
process of revamping ATM (or “modernizing the skies”). These programs are, in the U.S., 
the FAA's Next Generation (“NextGen”) Air Transport System and, in Europe, the Single 

European Sky ATM Research' (SESAR) program. 

By Steve Fulton

January-June 2011 January-June 2011
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management personnel, ANSP service professionals 

and airline operations personnel. 

Metron Harmony has been successfully deployed by 

South Africa’s ATNS and Australia’s Air Services. South 

Africa’s ATNS Central Airspace Management Unit 

(CAMU) looked for proven ATFM solutions that could 

dynamically balance capacity and demand, while 

providing a CDM capability to allow airlines to most 

effectively utilize available capacity for the maximum 

benefit of their business, operations and passengers. 

Metron Harmony provides the CAMU with 

comprehensive I-ATFM capabilities to model and 

implement all traffic flow initiatives for both 

aerodrome / airport and airspace volumes in South 

Africa. Traffic flow initiatives are used to dynamically 

balance air traffic demand with capacity to keep traffic 

flowing as smoothly and efficiently as possible.

Air Services Australia uses Metron Harmony to execute 

its core CDM process with the airlines in Australia, in 

addition to regional coordination to enhance the 

capacity, efficiency and safety of the Australian 

airspace. Metron Harmony will be used to manage 

traffic flow and capacity for all controlled airspace, 

including those flights originating from outside of Air 

Services Australia’s area of responsibility and entering 

Australian airspace.  Metron Harmony provides CDM 

capabilities for Air Services Australia’s operations 

groups, airlines and regional stakeholders.  Metron 

Harmony is deployed at the National Operations 

Center (NOC) in Canberra, control towers, area control 

centers and airline operations centers as well as being 

used by Australian military units.

With the continued growth of domestic, regional and 

international traffic in India, the Airports Authority of 

India (AAI) made a long-term plan to deploy ATFM in its 

organization. Metron Aviation’s ATFM vision 

addresses strategic, pre-tactical and tactical phases of 

ATM performed by the ANSP, in collaboration with 

airlines and airports, recognize that the fundamental 

functions associated with I-ATFM apply to all 

authorities and phases. Metron Aviation is dedicated 

to supporting the successful adoption of an ATFM 

system in India.

For more information, please visit 

www.metronaviation.com.

nMetron Harmony for ANSPs: enables ANSPs to 

balance airspace and airport demand and capacity.

nMetron Harmony for Airlines: provides airlines 

with an integrated view of real-time and 

predicative air traffic conditions, along with airport 

surface operations.

nMetron Harmony for Airports: gives airports 

complete situational awareness of surface 

operations and provides predictive decision 

support tools.

Metron Aviation’s vision for Metron Harmony is 

consistent with the ICAO Procedures for Air Navigation 

Services – Air Traffic Management – Doc 4444 key 

terminology and concepts. From a CDM perspective, 

the solution covers both European Airport CDM and the 

FAA CDM process. Metron Harmony is a system-wide, 

full spectrum approach to addressing the complex 

operational issues facing air transportation service 

providers and users.  The most significant aspect of 

Metron Harmony is the realization of gate-to-gate I-

ATFM, including CDM functionalities, through the active 

engagement of system stakeholders across the aviation 

community. Specific displays, system interfaces and 

business rules encourage information sharing between 

active participants, including ATC facilities, airlines, 

airport operators and the flying public. Metron 

Harmony supports and optimizes decision-making by 

providing the right information to the right people at 

the right time.

In addition to the technology impacts, there are cultural 

and political implications to effective implementation 

of CDM-based I-ATFM. Metron Harmony supports not 

only the vision, but also recognizes that transition is 

necessary from current operations to an I-ATFM system. 

Transition from - and integration with - legacy systems 

can be accommodated by Metron Harmony. Also, 

determining operational concepts, participants and 

roles and responsibilities of the CDM stakeholders is 

also supported by Metron Aviation and a staff of 

experienced technologists, operational air traffic 

Changing the Way We Fly
Benefits for airlines, travelers, communities, 

the environment

NextGen & SESAR 

The FAA's NextGen is an umbrella term for the 

transformation of the USA's National Airspace System 

(NAS). It includes a shift from a ground-based system of 

ATC to a satellite-based system of ATM. This shift is 

made possible through the deployment of aviation-

specific applications for existing, widely-used 

technologies (such as GPS) and the latest innovations in 

areas such as weather forecasting, data networking 

and digital communications. 

In Europe, the SESAR program – cited as one of the 

most ambitious research and development projects 

ever launched by the European Community (EC) - has 

similar goals and plans for achieving them to provide a 

Single European Sky. 

In some respects, SESAR's challenges are a little greater 

than NextGen's as the formation of a single “European 

sky” clearly requires collaboration between several 

countries, each with its own airspace administrator. 

However, progress is being made, and at a pace. In 

March this year, at the ATC global exhibition in 

Amsterdam, the SESAR Joint Undertaking (JU) 

presented the first components of its future European 

ATM system. 

These components include a number of validation 

exercises that will cover: efficient and green terminal 

a i r s p a c e  o p e r a t i o n s ,  e n d - t o - e n d  t r a f f i c  

synchronization, and integrated and collaborative 

network management. 

Improving Performance 

A fundamental aspect of the modernization of airspace 

is a move toward Performance-based Navigation 

(PBN) - a broad term used to describe a number of 

technologies (with varying levels of benefit) that allow 

aircraft to fly more flexible and accurate three-

dimensional flight paths. 

By making greater use of equipment on-board large 

commercial aircraft, most notably the Flight 

Management System (FMS), PBN technologies free 

aircraft from their reliance on fixed, ground-based 

radio-navigation aids. 

For example, one form of PBN is Area Navigation 

(RNAV). On-board equipment calculates direct 

navigation paths between points without the aircraft 

having to overfly intermediate, ground-based 

navigation aids. While RNAV paths are typically limited 

to straight lines, they represent an improvement over 

conventional, ground-based navigation. 

Air traffic is expected to nearly double during the next two decades, raising public concern 
over not only the environmental impact but also how airspace capacity around airports will 
need to increase. This latter aspect also raises concerns over increased noise pollution and 

emissions around airports. In addition, industry has its concerns too in that the current 
ATC systems will not be able to accommodate the projected increase, in air traffic. 

Thankfully, all of the above issues are being addressed by two programs that are in the 
process of revamping ATM (or “modernizing the skies”). These programs are, in the U.S., 
the FAA's Next Generation (“NextGen”) Air Transport System and, in Europe, the Single 

European Sky ATM Research' (SESAR) program. 

By Steve Fulton
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Another form of PBN is Required Navigation 

Performance (RNP) in which the aircraft's on-board 

navigation system provides performance monitoring 

and alerting, allowing the aircraft to fly precise, three-

dimensional trajectories. There are different types of 

RNP and one of the simplest (known as RNP APCH) 

provides instrument approaches to runways that do 

not currently have adequate ground-based navigation 

facilities. Or, they can be used to back up existing 

ground-based navigation procedures. 

The highest performing type of PBN is the RNP AR (also 

known as RNP SAAAR, which stands for Special Aircraft 

and Aircrew Authorization Required). An RNP AR path 

is typically crafted to reduce track miles, conserve fuel, 

preserve the environment, and increase airspace 

capacity. 

RNP AR procedures require specific aircraft 

functionality and pilot crew training in order to be used. 

They are extremely accurate, though. For example, in a 

trial in Brisbane, Australia aircraft flying optimized RNP 

AR paths demonstrated that they can adhere to a 

lateral path of plus or minus 70 feet, i.e. less than the 

wingspan of most aircraft. 

This kind of navigation accuracy and performance will, 

ultimately, allow air traffic controllers to safely reduce 

spacing between aircraft and will help reduce air traffic 

congestion and delays. In addition, because RNP 

delivers precise, yet flexible guidance to a runway, 

independent of ground-based navigation systems 

(such as ILS) operation airport operation becomes 

almost “all weather”. 

In fact, RNP's complete independence of ILS was 

demonstrated clearly late last year when RNP flight 

paths at Lijiang, China, prepared by GE Aviation's PBN 

Services, enabled Sichuan Airlines and Air China to 

maintain reliable commercial air service at the airport 

during an ILS outage. Were it not for the RNP paths, the 

loss of the ILS would have prevented aircraft from 

landing at Lijiang during periods of low visibility and 

when the cloud ceiling was below 1,200 feet. 

Decisions Ahead 

One result of RNP implementation is that the approach 

path flown by aircraft will need to change in order to 

improve efficiency and environmental performance. In 

the U.S. to date, many of the new RNP procedures 

deployed have been “overlays” of existing ILS 

approaches, including the long, straight final approach 

segments that characterize those procedures. But 

these overlays, or “mirrored approaches”, don't 

access the full potential of RNP to reduce emissions 

and noise while improving airport efficiency. 

RNP is not limited to straight-line paths, and many of 

RNP's benefits derive from the ability to design curving 

paths along a shorter route or to tailor the path to 

overfly less noise-sensitive areas, such as motorways, 

rivers and industrial areas. 

This is in sharp contrast to the traditional way of 

managing air traffic, which is through instrument 

arrival procedures under which airplanes are vectored 

by ATC through a series of straight-line, vertical step-

downs. Much of the step-down approach is conducted 

at sub-optimal altitudes, with flaps extended and 

engines revving to overcome aerodynamic drag. As 

such, noise is exacerbated by the required engine 

thrust and also greater aerodynamic noise from the 

airframe. 

Also worthy of note is that the aforementioned trials in 

Brisbane results were conducted in a mixed equipage 

traffic environment. Air traffic controllers were able to 

clear an RNP-capable Qantas fleet for the optimized 

RNP procedures without disrupting traffic flying the 

older, conventional instrument procedures. In other 

words, the experience in Brisbane shows that it is 

possible to derive benefit from RNP today, without 

having to wait for 100 percent participation. 

Airports have a role to play 

In summary, an RNP procedure is a clearly defined path 

through three-dimensional space. The successful 

deployment of PBN procedures though involves 

complex airspace integration with careful  

consideration of all stakeholders, including ATM 

organizations, operators, regulatory authorities, 

airports and communities. 

Regarding the last of these, airport managers know 

their communities better than anyone. Once they have 

become familiar with RNP, and what it has to offer, they 

can work with the communities they serve, the aviation 

authorities and third-party RNP procedure designers. 

Regarding the third-parties, in the past, public-use, 

instrument flight procedures in the U.S. (for example) 

were designed and deployed exclusively by the FAA. 

Today, with an increasing demand for more efficient, 

environmentally sensitive airspace procedures, the 

agency is straining to keep pace with the demands to 

build new paths while maintaining old ones. 

Fortunately, the FAA has authorized a few commercial 

third-parties, such as GE Aviation, to work with air traffic 

controllers, airports, airlines and communities to deploy 

public RNP paths in the U.S. 

Indeed, GE's PBN Services group has designed and 

deployed 340 high-performance RNP procedures that 

are currently in active use in six other countries around 

the world, making it the largest and most experienced 

T h i s d i a g r a m i l l u s t r a t e s t h e k e y d i f f e r e n c e s b e t w e e n c o n v e n t i o n a l n a v i g a t i o n a p p r o a c h p a t h s ( r e p r e s e n t e d b y t h e R a d a r 

Ve c t o r s l i n e s ) , a n R N AV a p p r o a c h p a t h , a n d R N P a n d O p t i m i z e d R N P p a t h s .

View from above

RNP services provider. And, as mentioned, RNP flight 

paths can provide immediate benefits and be 

introduced into a mixed-equipage environment. 

RNP in action 

In Brisbane, Australia, a medium-density international 

airport, new RNP flight paths enabled the Qantas fleet 

of 737s to significantly reduce noise impact on the 

community by altering the course of the aircraft so 

they overflew rivers and industrialized areas of town, 

away from more densely - populated residential areas. 

The procedures also reduce carbon dioxide emissions 

by an estimated 1.1 million kilograms during the first 18 

months of operations, according to Airservices 

Australia, the air navigation service provider there. 
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Another form of PBN is Required Navigation 

Performance (RNP) in which the aircraft's on-board 

navigation system provides performance monitoring 

and alerting, allowing the aircraft to fly precise, three-

dimensional trajectories. There are different types of 

RNP and one of the simplest (known as RNP APCH) 

provides instrument approaches to runways that do 

not currently have adequate ground-based navigation 

facilities. Or, they can be used to back up existing 

ground-based navigation procedures. 

The highest performing type of PBN is the RNP AR (also 

known as RNP SAAAR, which stands for Special Aircraft 

and Aircrew Authorization Required). An RNP AR path 

is typically crafted to reduce track miles, conserve fuel, 

preserve the environment, and increase airspace 

capacity. 

RNP AR procedures require specific aircraft 

functionality and pilot crew training in order to be used. 

They are extremely accurate, though. For example, in a 

trial in Brisbane, Australia aircraft flying optimized RNP 

AR paths demonstrated that they can adhere to a 

lateral path of plus or minus 70 feet, i.e. less than the 

wingspan of most aircraft. 

This kind of navigation accuracy and performance will, 

ultimately, allow air traffic controllers to safely reduce 

spacing between aircraft and will help reduce air traffic 

congestion and delays. In addition, because RNP 

delivers precise, yet flexible guidance to a runway, 

independent of ground-based navigation systems 

(such as ILS) operation airport operation becomes 

almost “all weather”. 

In fact, RNP's complete independence of ILS was 

demonstrated clearly late last year when RNP flight 

paths at Lijiang, China, prepared by GE Aviation's PBN 

Services, enabled Sichuan Airlines and Air China to 

maintain reliable commercial air service at the airport 

during an ILS outage. Were it not for the RNP paths, the 

loss of the ILS would have prevented aircraft from 

landing at Lijiang during periods of low visibility and 

when the cloud ceiling was below 1,200 feet. 

Decisions Ahead 

One result of RNP implementation is that the approach 

path flown by aircraft will need to change in order to 

improve efficiency and environmental performance. In 

the U.S. to date, many of the new RNP procedures 

deployed have been “overlays” of existing ILS 

approaches, including the long, straight final approach 

segments that characterize those procedures. But 

these overlays, or “mirrored approaches”, don't 

access the full potential of RNP to reduce emissions 

and noise while improving airport efficiency. 

RNP is not limited to straight-line paths, and many of 

RNP's benefits derive from the ability to design curving 

paths along a shorter route or to tailor the path to 

overfly less noise-sensitive areas, such as motorways, 

rivers and industrial areas. 

This is in sharp contrast to the traditional way of 

managing air traffic, which is through instrument 

arrival procedures under which airplanes are vectored 

by ATC through a series of straight-line, vertical step-

downs. Much of the step-down approach is conducted 

at sub-optimal altitudes, with flaps extended and 

engines revving to overcome aerodynamic drag. As 

such, noise is exacerbated by the required engine 

thrust and also greater aerodynamic noise from the 

airframe. 

Also worthy of note is that the aforementioned trials in 

Brisbane results were conducted in a mixed equipage 

traffic environment. Air traffic controllers were able to 

clear an RNP-capable Qantas fleet for the optimized 

RNP procedures without disrupting traffic flying the 

older, conventional instrument procedures. In other 

words, the experience in Brisbane shows that it is 

possible to derive benefit from RNP today, without 

having to wait for 100 percent participation. 

Airports have a role to play 

In summary, an RNP procedure is a clearly defined path 

through three-dimensional space. The successful 

deployment of PBN procedures though involves 

complex airspace integration with careful  

consideration of all stakeholders, including ATM 

organizations, operators, regulatory authorities, 

airports and communities. 

Regarding the last of these, airport managers know 

their communities better than anyone. Once they have 

become familiar with RNP, and what it has to offer, they 

can work with the communities they serve, the aviation 

authorities and third-party RNP procedure designers. 

Regarding the third-parties, in the past, public-use, 

instrument flight procedures in the U.S. (for example) 

were designed and deployed exclusively by the FAA. 

Today, with an increasing demand for more efficient, 

environmentally sensitive airspace procedures, the 

agency is straining to keep pace with the demands to 

build new paths while maintaining old ones. 

Fortunately, the FAA has authorized a few commercial 

third-parties, such as GE Aviation, to work with air traffic 

controllers, airports, airlines and communities to deploy 

public RNP paths in the U.S. 

Indeed, GE's PBN Services group has designed and 

deployed 340 high-performance RNP procedures that 

are currently in active use in six other countries around 

the world, making it the largest and most experienced 
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View from above

RNP services provider. And, as mentioned, RNP flight 

paths can provide immediate benefits and be 

introduced into a mixed-equipage environment. 

RNP in action 

In Brisbane, Australia, a medium-density international 

airport, new RNP flight paths enabled the Qantas fleet 

of 737s to significantly reduce noise impact on the 

community by altering the course of the aircraft so 

they overflew rivers and industrialized areas of town, 

away from more densely - populated residential areas. 

The procedures also reduce carbon dioxide emissions 

by an estimated 1.1 million kilograms during the first 18 

months of operations, according to Airservices 

Australia, the air navigation service provider there. 
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The Green Approach 

A traditional approach to a destination airport (shown in 

blue) is stepped, with each leveling-off requiring thrust, 

is wasteful of fuel and noisy. Also, viewed from above, a 

traditional approach is far from straight. 

RNP paths can be described so as to define a 

continuous-descent arrival (CDA, also known as the 

“Green Approach”) which is extremely fuel-efficient as 

most of the descent is done with engines at idle. Indeed, 

thrust need only be applied in order to deploy flaps and 

the landing gear near the runway. 

Optimization on the Ground 

The revamping of ATM will enable fundamental 

improvements to airport infrastructure and procedures 

to be made. For example, under current ATM practices, 

a destination ATC has only an approximate idea of any 

aircraft's ETA. The coincidental arrival of expected and 

delayed flights results in a peak throughput of 

passengers; and many ground-based activities (such as 

baggage handling) therefore, tend to be “sized” to 

cope accordingly. 

Under the revamped ATM, arrival time conflicts can be 

detected much earlier, and aircraft can be issued (at any 

point of their flight) with a Required Time of Arrival 

(RTA). 

Rising to the Challenge 

In recent news, a Brazilian airline has selected GE 

Aviation's PBN Services to assist them in obtaining 

regulatory authorization to fly RNP flight procedures in 

Brazil. Once approved, the airline will be allowed to fly 

RNP paths in its fleet of Boeing 737s, reducing fuel 

consumption and emissions while increasing airspace 

capacity. 

One pressing reason for the switch to RNPs is that 

Brazil's air traffic is expected to double, from its 

current four million passengers per month to eight 

million by 2014, according to a 2009 KPMG estimate, 

UK trade commission report. The country is hosting 

the World Cup in 2014 and the Olympics in 2016, which 

could place major challenges on Brazil's capacity-

limited air traffic management system. 

Where, When & Why 

While in the U.S. and Europe, legacy navigation 

architecture presents some challenges to the 

unfettered deployment of PBN, nations that are 

currently building new navigation infrastructure or 

rapidly - expanding an existing one, have the 

advantage of starting with a clean sheet of paper. 

Over the next few years, regions of the world such as 

China, India, Africa, South America and the Middle 

East, which anticipate rapid aviation growth, have the 

ability to deploy efficient, environmentally-sound PBN-

based navigation architecture to accommodate that 

growth. 

The roll - out of PBN and associated construction of 

RNP paths, in these areas can, in theory, be much 

easier and quicker than is the case in regions where a 

mature, legacy navigation infrastructure is already in 

place. Moreover, RNP's flexibility means it can be 

adapted as air traffic requirements change. 
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