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       A Word  from Editor

THE LEADING MANUFACTURERS OF COM-
MERCIAL aircraft, business jets and helicopters 
congregated at Begumpet airport at Hyderabad 
in the first week of March this year to participate 

in the second edition of the exclusive air show on civil avia-
tion entitled India Aviation 2010. The timing of the event was 
significant as unlike the first edition in 2008 that was held in 
October at a time when the civil aviation industry was in the 
throes of a crisis with its very survival in doubt, the second 
edition was held when there was considerable euphoria and 
optimism as the industry appears to be definitely beginning 
to emerge from the gloom. Predicting an optimistic future of 
the civil aviation Industry, Praful Patel, the Union Minister 
for Civil Aviation in his inaugural address to an impressive 
gathering of representatives of the global aerospace indus-
try and delegations from abroad, went on to affirm that the 
worst for the industry especially for the beleaguered airlines 
was over and that the outlook for the year ahead was full of 
hope. The cover story attempts to capture the spirit of the 
show that was reflected in the level of foreign participation 
as also patronage by a large number of small and medium 
enterprises both from India and abroad.

While India Aviation 2010 sent hopes of the industry 
soaring, the budget presented for the financial year 2010-11 
was somewhat of a dampener. In an in depth analysis of 
the budget, our special correspondent ruminates the year 
of missed opportunities that lies ahead for the industry, ow-
ing to the near total absence of the much needed support 
for the civil aviation industry from the government. Our 
special correspondent delves into the nagging problems of 
frequent and large-scale disruption of flights due to fog dur-
ing the winter months, especially in Delhi, and the various 

issues involved. Vasuki Prasad explains the working prin-
ciples and intricacies of the most widely employed ground 
based aircraft navigation system; the VOR and believes that 
despite the development of space based system, the VOR 
will remain the mainstay in the foreseeable future.

As for innovations, what is likely to revolutionise private 
aviation is the Flying Car from Terrafugia Aircraft Company 
that can be driven like any other car but in minutes can 
extend its lifting surfaces and fly like an aeroplane. It flew 
for the first time early March this year. The other machine 
that could be a game changer in private aviation is the Sport 
Copter II Gyroplane, a two seat, low cost machine that com-
bines the attributes of a helicopter  and a fixed wing aircraft. 
However, the machine is still under development.

While privatisation in the airline industry has been 
a boon for the air traveller, it has in its wake generated 
a new problem—absence of rationale and lack of stan-
dardisation in the charges levied for the various services 
provided on the ground by private operators at different 
airports. This problem brings into sharp focus the crucial 
role of the Airport Economic Regulatory Authority.

Wishing you many happy landings!

B.K. Pandey 

Editor



Earlier, Buffet had admitted it was 
one of his few indulgences. Subse-
quently, what elevated the business jet 
from a luxury toy to what is increas-
ingly seen as a vital corporate tool? In 
the US, hundreds of Fortune 500 com-
panies now flaunt their own aircraft, 
with companies arguing that this vital 
conveyance saves time and boosts pro-
ductivity. A recent CNN report quotedNewsBriefs
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: AIRLINE  
FINANCE

Restructuring of Air India
After a botched attempt to push 
through a proposal for a 50 per 
cent reduction in productivity 
linked incentive (PLI) across the 
board that would have enabled 
the carrier to save Rs 600 crore, 
AI has now mooted a proposal 
to slash salary packages by 
around 17 per cent. The affected 
items would include basic sal-
ary, dearness allowance, house 
rent allowance, and payments 
made under PLI scheme. The 
cut, however, would not be 
applicable to the 4,000 employ-
ees drawing a gross salary of 
less than Rs 20,000 a month. 
This watered down proposal 
designed to save around Rs 800 
crore will now be put up for 
approval by the government. 
Last year, the Cabinet had di-
rected the carrier to undertake 
comprehensive restructuring 
to qualify for further govern-
ment assistance. In 2008-09, 
the carrier’s losses touched 
the Rs 7,000 crore mark and is 
expected to increase by Rs 4,000 
crore in 2010-11. As part of the 
restructuring effort, AI saved Rs 
800 crore in 2009-10 as against 
the planned Rs 2,000 crore and 
received equity infusion of Rs 
800 crore. For the financial year 
2010-11, AI is due to receive an 
equity infusion of Rs 1,200 crore.

Kingfisher to raise $400
Kingfisher Airlines is planning 
to raise $400 million (Rs 1800 
crore) through global deposi-
tory receipts (GDR) in interna-
tional markets in the near future. 
Details regarding the size and 
price of the GDR issue would 
be finalised after meeting with  
global investors. This announce-
ment follows one made earlier 
about Kingfisher joining the 
British Airways-led one-world 
alliance which would provide a 
major boost to its profitability 
and domestic occupancy levels. 
As per Kingfisher Airlines Chair-
man Vijay Mallya, in the quarter 
ending December 2009, on ac-

count of better load factors, the 
airline made an operating profit. 
He further stated that the airline 
was breaking even on most 
domestic routes but not yet in 
the international segment. 

Kingfisher Airlines to 
enhance capacity 

Kingfisher Airlines currently has 
67 aircraft including 39 Airbus 
and 28 ATRs in its fleet. Com-
manding a market share of 22.2 
per cent, it operates 350 flights a 
day, connecting 70 cities, includ-
ing eight international destina-
tions. The airline now plans to 
substantially enhance capacity in 
the five year period from 2012 to 
16. Fresh inductions will include 
42 Airbus 320, 15 Airbus 330 and 
10 Airbus 350 and 380, raising 
fleet strength to 134 aircraft. 
The first batch consisting of six 
A320 and four A330 aircraft will 
arrive in 2012. The second lot 
consisting of nine A320 and three 
A330 would join the fleet in 2013. 
Induction of the balance of 45 
aircraft will be spread over the 
next three years. While SpiceJet 
and Jet Airways are now report-
ing profits, Kingfisher Airlines 
with a total debt of Rs 7,514 crore 
as on December 31, 2009, is yet 
to come out of the red. Hopefully, 
with a larger fleet, profitability for 
the airline will finally be a reality.

: INDUSTRY

Compensation for 
Dreamliner delays
As per sources in Air India, 
against a claim of $710 mil-
lion (Rs 3,200 crore), National 
Aviation Company Ltd (NACIL) 
will receive $145 million (Rs 655 
crore) from Boeing on account 
of compensation for delay in 
delivery of the Dreamliner B787-
800 aircraft. Though not clear 
whether this compensation 
is in full and final settlement 

or only a part, the payment is 
expected to be received next 
year. There is, however, no 
confirmation from Boeing as 
yet in this regard. Air India has 
placed orders with Boeing for 27 
Dreamliners deliveries of which 
were to have begun in 2008. 
However, for a variety of reasons, 
the programme has slipped by 
nearly three years. As per the 
revised schedule, 15 aircraft are 
expected to be delivered in 2011, 
two in 2012 and ten between July 
2013 and September 2014. Apart 
from the Dreamliner order, in 
2004, NACIL had placed orders 
for a total of 111 aircraft, 68 from 
Boeing and 43 from Airbus. 

Airbus 320 Assembly a 
success in China
Three years ago, Airbus estab-
lished a plant at Tianjin, 120 km 
southeast of Beijing in a joint 
venture with a Chinese consor-
tium with the former owning 
51 per cent to manufacture the 
A320 aircraft. Ordered by Dragon 
Aviation Leasing Company of 
China, the first A320 assembled 
at the new plant rolled out 
in June 2009. As per Thomas 
Enders, the Chief Executive of 
Airbus, in retrospect, the strategic 
decision to establish a plant in 
China was the right one. Despite 
the global recession, the market 
conditions there were healthy 
and there last year was a 20 per 
cent rise in domestic air traffic in 
China. He was also satisfied with 
the quality of the Chinese made 
A320 which in his assessment 
was in no way inferior to those 
produced in their factories in 
Toulouse or Hamburg. Enders 
also felt that China was poised 
to emerge as the largest global 
market in the world for air travel, 
challenging the preeminent posi-
tion of the US.

SABCA-QuEST global 
manufacturing MoU
On March 26, 2010, in the pres-
ence of H.H. Prince Philippe of 
Belgium, SABCA and QuEST 
Machining and Manufactur-
ing Private Limited signed a 
Memorandum of Understanding 

(MoU), validating and qualifying 
QuEST Manufacturing and its 
Joint Venture Aerospace Process 
India (API) based in QuEST 
Global SEZ, Belgaum for the 
manufacturing, assembly and 
special processes according to 
Airbus requirements. Through 
this MoU, SABCA has also con-
ferred a ‘Special Qualification 
Award’ to QuEST Global and its 
joint venture unit the API Pri-
vate Limited for manufacturing, 
assembly and special processes 
according to Airbus require-
ments. This reflects the deepen-
ing of relationships between 
QuEST and SABCA, and extends 
the already existing contracts 
between the two organisa-
tions signed during the launch 
of the QuEST Global SEZ, 
namely a long-term contract 
on the Airbus A380 programme 
consisting of the manufacturing 
of more than 400 references of 
machining parts and an MoU 
on the Airbus A350 programme 
giving to QuEST Manufacturing 
the status of preferred supplier 
for the outsourcing of metallic 
parts and sub-assemblies. Ac-
cording to Marcdudois, SABCA, 
“I am pleased to sign the MoU 
with Quest as one step further 
and forward in strengthen-
ing the collaboration between 
the two companies. This MoU 
allows after a phase of pure 
manufacturing activities, to go 
with more complex and turn-
key activities as the delivery 
of finished parts and more 
important the delivery of sub-
assemblies for which long-term 
contracts and MoU are already 
in place on the A380 and A350 
Airbus programme.”

: ENGINEERING 
AND TECHNOLOGY

Flight Tests on Boeing 747-8 
Freighter 
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Boeing has completed the initial 
airworthiness test on the 747-8 
Freighter. Since its first flight 
in early February, the 747-8F 
test plane has conducted 13 
flights totalling 33 flying hours 
with five pilots who have taken 
the airplane to an altitude of 
30,000 ft and a speed of Mach 
0.65. With three airplanes, the 
747-8 Freighter test programme 
will conduct about 3,700 hours 
of testing, allowing Boeing to 
meet its planned delivery goal 
of fourth quarter 2010. In the 
weeks ahead, Boeing will ex-
pand the flight envelope taking 
the 747-8 Freighter to altitudes 
above 43,000 ft and a speed 
of Mach 0.97, and then push 
the airplane beyond expected 
operational conditions. Of the 
108 orders Boeing has secured 
for the 747-8, 76 are for freighter 
version with a number of cus-
tomers globally.

Fourth 787 joins Boeing 
Flight test fleet
The fourth Boeing 787 Dream-

liner in the test flight fleet took 
to the skies on March 14, 2010 
from Paine Field in Everett, 
Washington and after a suc-
cessful flight lasting for over 
three hours, landed at Boeing 
Field in Seattle. Test pilots Cap-
tains Ray Craig and Mike Bryan 
were at the controls.

Powered by Rolls-Royce 
Trent 1000 engines the aircraft 
was test flown complete with 
elements of the passenger 
interior features including cabin 
and crew support systems. The 
787 is introducing new pas-
senger amenities and provisions 
for a more comfortable flying 
experience. Among the new 
features are improved lighting, 
bigger stowage bins and larger 
windows with electro-chromatic 
shades and redesigned toilets 
with easier access. In addition to 
demonstrating that the interior 
meets certification require-
ments, this aircraft is being used 
to conduct tests on systems, 
noise performance, flight-deck 
operations, avionics, electro-
magnetic effects, high-intensity 
radio frequency response and 
extended operations. 

: NEW  
ACQUISITIONS

China to order 218 airliners 
As per reports in the Chinese 
media, with annual passenger 
traffic estimated to increase 
from 230 million in 2009 to 700 
million by 2020 and to 1400 
million in a decade beyond, 
airlines in China are planning 
to place orders for as many as 
218 airliners in 2010 to meet the 
surge in demand for air travel 
over the next two decades. Flag 
carrier Air China and the carrier 
with the largest fleet size, China 
Southern Airlines, will be leading 
capacity expansion with each 
buying 20 airliners. With fresh 
inductions completed, the fleet 
strength of all airlines in China 
put together would reach 1500. 
Growth, though somewhat 
modest, is also expected in the 
air cargo sector with demand 
rising from 4.46 million tonnes 

last year to 4,48 million tonnes 
this year. China also plans to up-
grade and modernise 25 airports 
in 2010. 

Orders for C Series Aircraft 
for Bombardier

US Regional Carrier Republic 
Airways that has placed an 
order on Bombardier for 40 
138-seat CS300 aircraft, is the 
second customer, the first being 
Ireland’s Lease Corporation 
International Group that in 
March 2009 booked an order 
for 17 CS300 planes. The order 
provides Bombardier a foothold 
in the world’s largest domestic 
airline market as with advanced 
engines and aircraft design, the 
C Series offers significant cost 
advantage over aircraft from 
Boeing and Airbus of similar ca-
pacity. To be delivered beginning 
mid 2015, the order worth $3.1 
billion (Rs 14,000 crore) presents 
a challenge to the Boeing-Airbus 
domination of the 100-150 seat 
aircraft market.  Republic Air-
ways has the option for another 
40 aircraft which if exercised, 
would increase the value of the 
deal to $6.34 billion (Rs 29,000 
crore). Deutsche Lufthansa AG 
is the launch customer for the 
smaller CS100, having ordered a 
total of 30. The first of these will 
be delivered in 2013. 

Order for Boeing 787 
Dreamliners 

United Airlines, one of the 
world’s largest airline, placed 

a firm order for 25 Boeing 787 
Dreamliners with option for 
another 50 of these futuristic 
aircraft. The deal is worth $4.2 
billion (Rs 19,000 crore). United 
Airlines would take delivery 
of the 787s between 2016 and 
2019. With the confirmation of 
the order from United, Boeing 
now has firm orders for 876 
Dreamliners from 57 customers.

Boeing 737-800 in  
SpiceJet fleet 
SpiceJet took delivery of a 
brand new Boeing 737-800 
airplane today. This takes 
SpiceJet’s fleet size to 20 
airplanes with an average 
age of three years. With five 
more new airplane deliveries 
scheduled in the next year, the 
airline is set to grow its fleet 
size to 25. This new 737-800 
airplane with advanced cock-
pit technology and blended 
winglets improves safety and 
efficiency of the aircraft.

: INFRASTRUCTURE

GVK Power to modernise 
BIAL 
In November 2009, GVK 
Airport Developers Pvt Ltd, a 
unit of GVK Power & Infra-
structure Ltd, a leading infra-
structure developer, acquired 
a 12 per cent stake in BIAL 
for Rs 485 crore. Thereafter, it 
acquired another 17 per cent 
stake for Rs 686 crore from 
L&T Infrastructure Develop-
ment Projects Ltd. The total 
stake held by GVK in BIAL 
now stands at 29 per cent. 
GVK also plans to acquire 
another 40 per cent stake held 
by Siemens. The company now 
plans to invest over Rs 4,000 
crore to expand and moder-
nise BIAL. As per Chairman 
G.V.K. Reddy, the company 
plans to build a new terminal 
building and runway as well 
as infuse new management to 
speed up the process. The ca-
pacity of the existing terminal 
is also to be expanded to cater 
for about 15 million passen-
gers annually.

Events Calendar 
EBACE 2010
May 4 - 6
Geneva International Airport, 
Geneva, Switzerland
www.ebace.aero

AIRCRAFT INTERIORS 
EXPO 2010
May 18 - 20
Hamburg Messe, Germany
www.aircraftinteriorsexpo.com

AEROEXPO EUROPE-
PRAGUE 2010
May 28 - 30 
Pribram Airfield, Prague, 
Czech Republic
www.expo.aero/prague

ILA BERLIN AIR  
SHOW 2010
June 8 - 13
Berlin-Schoenefeld Airport
www.ila-berlin.com

EUROSATORY 2010
14 June – 18 June 
Paris
www.eurosatory.com
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High global ranking for 
Indian airports

The Airport Council Interna-
tional (ACI), a world body that 
conducts surveys of airports to 
assess airport service quality 
(ASQ), ranked Rajiv Gandhi 
International Airport (RGIA) in 
Hyderabad as one of the top five 
airports in the world in the “5-15 
million passengers per year” 
category. The RGIA, Hyderabad 
has been built and is operated 
under public private partner-
ship of the GMR group, Malaysia 
Airport Holdings Berhad, the 
government of Andhra Pradesh 
and Airports Authority of India. 
The award will be presented 
on May 13, 2010, at the annual 
conference of ACI, Asia Pacific 
region in Hainan, China. Ten 
factors identified as essential for 
high customer service ratings 
are, by order of importance, 
ambience of the airport, cleanli-
ness of the terminal, comfort 
of the waiting areas, availability 
and cleanliness of washrooms, 
courtesy and helpfulness of the 
airport staff, business lounges, 
ease of making connections, 
passport/ID inspection experi-
ence and good shopping facili-
ties. The top four awards in this 
category went to Seoul Incheon 
International Airport, Singapore 
Changi Airport, Hong Kong 
International Airport, Beijing 
Capital International Airport. 
Indira Gandhi International Air-
port (IGIA) Delhi was adjudged 
as the fourth best airport in 
the world in the 15-25 million 
passenger traffic per annum 
category. It was also ranked 
as the Best Improved Airport 
in the Asia Pacific region. All 
these airports being in the 
Asia-Pacific region reflects the 
region’s strong customer service 
culture, airport management 

commitment to service delivery 
and the high quality of modern 
passenger facilities.

: MRO

India’s First FBO started by 
Shaurya Aeronautics 
As an ISO 9001: 2000 certified 
organisation approved by the 
Director General of Civil Aviation 
(DGCA) as CAR 145 mainte-
nance organisation and Ground 
Handling Organisation approved 
by Airport Authority of India and 
Bureau of Civil Aviation Security 
with our main base at Delhi and 
Kolkata and sub bases at Manali 
and Trivandrum. Shaurya Aero-
nautics Pvt Ltd (SAPL), right 
from the time of its existence has 
been nurtured and promoted by 
Air Marshal Denzil Keelor, VrC, 
who has tirelessly worked with 
the IAF for 30 years and brought 
India and Indians pride during 
its war time. He was later associ-
ated with DGCA in the capacity 
of an Advisor.

Air Works acquires stake in 
Air Livery 
Air Works Engineering Pvt Ltd, 
Mumbai has acquired an 85 per 
cent stake in leading European 
refurbishing firm, Air Livery, 
UK. Air Works would retain the 
key management of Air Livery 
and the two would function as 
separate entities offering the 
same level of service. As per 
Suresh Soni, Executive Director 
of Air Works, the acquisition 
would add significantly to both 
the revenue and profitability of 
the company. Air Works currently 
operates a unit at Hosur near 
Bangalore where it has serviced 
seven narrow-bodied aircraft 
since the hanger opened in 
November 2008. “We will have 
another hangar at Hosur by the 
end of this year, which will cater 
to wide-bodied aircraft and in the 
next two years, we will add three 
more hangars,” said Ravi Menon, 
Director, Air Works. Air Livery 
which has an annual revenue of 
Rs 135 crore and a net profit of Rs 
25 crore, has as its clientele Virgin 
Atlantic, British Airways, Swiss 

Appointments
Gulfstream names Product Support Programmes Director 
in Asia
Gulfstream Aerospace Corp. has named Mark Thibault Regional Di-
rector, Product Support Programs. He is based in Hong Kong. In this 
new position, Thibault is responsible for overseeing all product 
support efforts for Gulfstream aircraft fleet operators in Asia. 
Steve Kantor appointed Head of L-3 Services Group
L-3 Communications has announced that Steve Kantor has been 
appointed president of its Services Group effective June 1, 2010.  
Kantor succeeds Carl E. Vuono, who will retire and remain with L-3 
in a consultancy role. 
New Chief Executive at easyJet plc 
Carolyn McCall OBE will join the Board of easyJet plc as Chief 
Executive. Carolyn joins from Guardian Media Group where she has 
carried out a number of roles including, since 2006, the position of 
Group Chief Executive. 
Sid Ashworth to lead GE Aviation’s Washington operations
Effective March 22, Sid Ashworth will serve as Vice President of GE 
Aviation’s Washington, D.C. Operations.  
Mathis Shinnick appointed CEO Hong Kong Aviation
Hong Kong Aviation Company has announced that Mathis Shinnick 
has been appointed Chief Executive Officer. Shinnick will be based 
in Hong Kong and comes to HKAC from HSH-Nordbank AG where 
he held the position of Global Head of Transportation since 2004. 
Gulfstream names new Sales Division Vice President
Gulfstream Aerospace Corp. has named Scott Neal and Brian Miller 
Vice Presidents in the company’s North American Sales group. 
Neal is vice president, Central Division, and Miller is vice president, 
Western Division. 
Sid Ashworth to lead GE Aviation’s Washington operations
Sid Ashworth will serve as Vice President of GE Aviation’s Washing-
ton, D.C. Operations. Ashworth has more than 25 years experience 
in the legislative and executive government branches. 
Inderjit Sial appointed Country Head, India, Saab 
Defence and Security company Saab AB, has appointment Inderjit 
Sial as the Country Head of Saab International India AB. Sial takes 
on this position from Jan Widerstrom, who will be moving on to the 
role of Head-Asia Pacific Region, Saab AB. 
Captain Gustav Baldauf now COO Air India
On April 6, Air India announced the appointment of Captain Gustav 
Baldauf as its first Chief Operating Officer (COO). Air India has also 
appointed four independent directors, namely, former Indian Air 
Force Chief, Fali H. Major, Mahindra & Mahindra vice chairman 
Anand Mahindra, Ambuja Realty Group chairman Harsh Neotia 
and, Federation of Indian Chambers of Commerce and Industry 
secretary-general Amit Mitra, to advise on matters to turnaround 
the loss-making company.
Christian Gras named Executive VP, Eurocopter Group 
Christian Gras has been named within the Eurocopter Group as 
Executive Vice President, Customers and will be reporting directly to 
Eurocopter CEO Lutz Bertling. In this function, he will be a member 
of the Eurocopter Executive Committee.
Matthieu Louvot appointed VP, Eurocopter Group
Matthieu Louvot has been appointed Vice President, Head of 
Corporate Strategy & Company Development, Eurocopter Group. 
Louvot succeeds Andreas Loewenstein. Matthieu Louvot is a gradu-
ate of the Ecole Polytechnique Engineering School and the Ecole 
Nationale d’Administration. 



Earlier, Buffet had admitted it was 
one of his few indulgences. Subse-
quently, what elevated the business jet 
from a luxury toy to what is increas-
ingly seen as a vital corporate tool? In 
the US, hundreds of Fortune 500 com-
panies now flaunt their own aircraft, 
with companies arguing that this vital 
conveyance saves time and boosts pro-
ductivity. A recent CNN report quotedNewsBriefs
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Air and Britain’s Royal Air Force, 
besides some Middle East car-
riers like Qatar Airways, Etihad 
and Emirates. 

: OPERATIONS

5-Star Skytrax rating for 
Kingfisher Airlines

Kingfisher Airlines has been 
conferred the 5-Star Airline status 
for the third year in a row. It is 
the ultimate ranking awarded 
for achieving the highest quality 
standards in performance. King-
fisher is the only Indian carrier to 
enjoy a 5-Star rating. The ranking 
awarded by Skytrax, the world’s 
leading independent travel forum 
and air travel information or-
ganisation, recognises Kingfisher 
Airlines’ product and service 
quality excellence for both 
domestic and international travel 
in Kingfisher First and Kingfisher 
Class. Currently, Skytrax has con-
ferred its 5-Star rating to only five 
other airlines—Asiana Airlines, 
Cathay Pacific, Malaysia Airlines, 
Qatar Airways and Singapore 
Airlines. In comparison, rival Jet 
Airways has a 4-Star rating only 
for its international first class 
and 3-Star rating for domestic 
and international business and 
economy class. 

Deccan 360 battles 
competition 
Since its inception, Captain 
Gopinath’s cargo airline Deccan 
360 has been flying to 10 airports 
across the country, including 
non-metros. However, it is now 
shifting focus to smaller cities 
to deflect competition from the 
legacy carriers using available 
belly space for cargo. Deccan 360 
is extending operations to four 
new destinations with the aim 
of targeting the newly emerging 
manufacturing centers who are 
yet unorganised. Deccan 360 cur-

rently operates seven freighter 
aircraft, including four ATRs and 
three Airbus A310s. Instead of ac-
quiring more aircraft, the airline 
is now planning to add more 
surface transport including mo-
torcycles to its existing fleet of 
500 vehicles. Apart from vehicle 
fleet expansion, the cargo airline 
is seeking equity infusion and 
plans to raise $ 25 million (Rs 115 
crore) through private equity.

Air Services agreement 
between India and Nepal 
The government of India and 
Nepal have signed a new Air 
Services Agreement (ASA) under 
which both the countries will 
be entitled to designate any 
number of airlines for operation 
of mutually agreed services for 
which the respective country 
shall grant authorisation. The 
agreement states:
•  The designated airlines of 

each side shall be entitled to 
operate 30,000 seats per week 
to/from the points specified in 
route I of section I and section 
II of the route schedule with 
any type of aircraft.

•   Within their overall capacity 
entitlements, the designated 
airlines of Nepal shall be enti-
tled to operate not exceeding 
10,000 seats per week to/from 
Mumbai and Bangalore each 
and not exceeding 15,000 
seats per week to/from Delhi. 

•  The designated airlines of 
each side shall be entitled to 
operate any number of ser-
vices with any type of aircraft 
to/from points specified in 
route II of section I and sec-
tion II of the route schedule.

•  The airlines of each side may 
exercise unlimited intermedi-
ate or beyond fifth freedom 
traffic rights to/from any points 
within the SAARC region.

•  The airlines of each side shall 
be permitted to exercise 
beyond fifth freedom traffic 
rights to/from the three points, 
other than the points in the 
SAARC region, specified in the 
route I of section I and section 
II of the route schedule. 

•  The designated airlines of 

each party shall be entitled 
to operate any number of all-
cargo services between each 
other’s territory with any type 
of aircraft with full 3rd, 4th and 
5th freedom traffic rights. Such 
all-cargo services may also be 
operated under cooperative 
marketing arrangements.

British Airways and 
American Airlines alliance 

The US Department of Transpor-
tation (DOT) accorded tenta-
tive approval to grant antitrust 
immunity to British Airways (BA) 
and American Airlines to form 
a global alliance. “If the decision 
is made final, American and its 
one world alliance partners BA, 
Iberia Airlines, Finnair and Royal 
Jordanian Airlines would be able 
to more closely coordinate inter-
national operations in transat-
lantic markets,” the DOT said in a 
press release. This alliance would 
provide customers a variety of 
benefits, including lower fares on 
more routes, increased services, 
better schedules and reduced 
travel and connection times. It 
would enhance competition with 
Star Alliance and the SkyTeam 
alliance, which have already been 
granted immunity. However, the 
final approval depended upon 
the alliance renouncing four daily 
pairs of slots at Heathrow. The 
BA-American tie-up is their third 
attempt since the last decade. The 
previous two attempts in 1997 
and 2002 were abandoned by the 
alliance after regulators insisted 
they give up 16 daily take off and 
landing slots at Heathrow. 

British Airways hit by strike 
British Airways (BA) cabin crew 
launched a three-day strike on 
Saturday February 13 soon after 
talks with Britain’s biggest trade 
union, Unite, over pay and work 
conditions, collapsed leaving 
thousands of passengers in the 

lurch. This is only the first stage 
of a two-phase plan for strike 
when union members plan to 
walk out for four more days 
from March 27, coinciding with 
the busy Easter holidays. British 
Airways still managed to operate 
roughly half its flights during the 
first phase of the strike. BA chief 
executive Willie Walsh said that 
the airline would lease aircraft 
in an effort to operate at least 65 
per cent of its flights. It has also 
arranged the services of contract 
crews. Both sides have been 
sparring for more than a year 
over changes BA management 
wants to institute in pay and 
work practices of its cabin crew 
through which BA aims to save 
over $90 million (Rs 410 crore) 
annually. The union claims the 
plans which call for longer work-
ing hours and reduction in crew 
staffing levels, will only damage 
customer service and ultimately 
the brand itself. 

SpiceJet now on  
Kolkata-Agartala route
SpiceJet completed its first Kolka-
ta-Agartala-Kolkata flight on April 
15 thereby increasing its presence 
in the Northeast region. The 
first flights between Kolkata and 
Agartala marked the commence-
ment of SpiceJet‘s daily service 
on this route. Agartala is the 19th 
destination in SpiceJet’s route 
network and will be connected 
with a daily service to Guwahati 
on May 10. Announcing this latest 
destination, Samyukth Sridharan, 
Chief Commercial Officer, Spice-
Jet Limited commented, “Over 
the years, our endeavour has been 
to continually monitor traffic on 
all sectors and enhance services 
to our consumers by adding new 
flights and destinations. Keeping 
this in mind, we are happy to have 
added Agartala to our network.” 
In response to increasing demand 
from travellers, SpiceJet has also 
introduced two new direct sectors 
from Kolkata: Kolkata-Ahmed-
abad and Kolkata-Hyderabad. 
An additional Kolkata-Guwahati 
flight has also been introduced for 
passengers wanting to fly out of 
Kolkata in the evening. •
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First...

AIRCRAFT COMPANY TERRAFUGIA, Inc has an-
nounced the first flight of its flying car. Also called 
the Transition Street Legal Airplane and Roadable 
Aircraft, the flying car is a two-seat aircraft designed 
to take off and land at local airports and for drive on 

any road. According to the company, transforming from plane to 
car, takes the pilot less than 30 seconds. 

Terrafugia developed the Transition to provide pilots the conve-
nience of a dual-purpose vehicle. Its unique design allows the Tran-
sition to fold its wings and drive on any surface road with a modern 
personal airplane platform. As the wings extend, the aircraft is ready 
for take-off and both folding and extension of the wings is done from 
inside the cockpit. The Transition addresses head-on the issues pri-
vate and sports pilots face: cost, weather sensitivity, high overall 
door-to-door travel time and lack of mobility at destination.

The first flight of the Transition Proof of Concept—the first 
fullscale driving and flying vehicle built in the Transition® devel-
opment programme was conducted on March 5, 2009 at Platts-
burgh International Airport in Plattsburgh. It was followed by a 
successful flight test programme. Construction, testing and certi-

fication of the production prototype are under way. Details of this 
next generation design are scheduled to be unveiled in July 2010. 
The first delivery of the flying car is expected in the last quarter 
of 2011. Following this, the manufacturing volume will be steadily 
increased with 300-400 vehicles being delivered annually after 
five years. This will support in excess of 400 skilled manufactur-
ing and engineering jobs. To date, Terrafugia remains privately 
funded by a sophisticated group of accredited investors. 

 Terrafugia was founded in 2006 by award-winning MIT-
trained aeronautical engineers, who are also passionate private 
pilots. The company provides innovative solutions to the chal-
lenges facing personal aviation. SP

—SP’s Airbuz News Desk

 ...Now a reality. By the end of 2011, aircraft company Terrafugia will  
deliver the first roadable aircraft. 

Flying Car...
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E-mail your comments to:
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For more information and video, visit: 
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IT HAS A ROOMIER CABIN (49” interior width) which 
ensures better cockpit management, provides comfort 
to its occupants and has a very generous cargo room 

behind the seats. The cabin equipped with forced air 
ventilation and heat has an efficient and compact de-
signed instrument panel. Sport Copter has introduced 
the new Sportcopter II (SCII) and claims that it is the 
best in the market. According to the company, it has 
features like the fully-glassed pod which allows all 
wiring to be neatly tucked for complete protection. 
The panel can be as sophisticated as the customer’s 
demand and would have glass cockpit instrumentation. 
The cabin and engine of the SCII are completely enclosed. 
This gives the SCII added propeller efficiency, all weather ca-
pability, and effective protection of vital components. 

Owing to the SCII higher gross weight and the need for very 
rough-field capability, an incredible suspension system has been se-
lected for the main gear, furnishing maximum vertical undercar-
riage travel for absorbing extreme impact on landings. This system 
is also designed for slow speed, drop-in landings. The SCII will be 
equipped with an improved version of the original unique swing-
arm nose wheel configuration found in other Sport Copter models. 
In case of a cross configuration, touching down sideways, this self-
tracking nose wheel will help prevent any type of roll over.

A new Sport Copter render short take-offs. The triple verti-
cal stabiliser/rudder system provides stability in slow flight ma-
noeuvering and high-speed cruise, minimising pilot workload. 
This superior system is less sensitive in-flight giving more sta-
bility and better handling. A version of the SCII will conform to 
the new light sport aircraft (LSA) standards including the centre 
line thrust feature. SP

CategoryChanging  Solution
JEPPESEN HAS INTRODUCED THE FLITEDECK Pro 

electronic flight bag (EFB) application. It is a category-chang-
ing solution developed through operational testing and de-

sign coordination with pilots and flight operations staff in the 
commercial and military aviation industries. 

Jeppesen FliteDeck Pro innovations were achieved through 
a partnership with pilots and aviation industry experts who out-
lined preferred EFB functionality. The result of this crew-centered 
approach to research, design and development, FliteDeck Pro 
offers numerous operational advantages 
over previous EFB applications, including 
an easy-to-adopt, simple navigation sys-
tem. It has an open framework allowing 
simple integration of software and data 
across multiple aircraft types and hard-
ware platforms. It is easily managed in 
in-flight chart revisions and incorporates 
data from wireless or portable memory 
stick technology, simplifies electronic 
flight bag configuration management and 
data distribution and its enhanced touch-
screen highlighting allows crew members 

to share highlighted charts to reduce workload and improve 
communication. It also has the ability to easily record air traffic 
control instruction and integrate performance tools from Boe-
ing, Airbus and other airframe manufacturers. 

Featuring an innovative, optimised design, the FliteDeck Pro 
application is designed for commercial aviation use, while Flit-
eDeck military is offered to the global military aviation market.

The Jeppesen moving map applications that are integrated 
with FliteDeck include airport moving map (AMM), data distri-

bution management (DDM) and many oth-
ers. These solutions enhance flight deck ca-
pability and continue the pioneering legacy 
of the first paperless cockpit operations 
achieved in partnership with Jeppesen. 

FliteDeck Pro also provides overall 
value for an EFB investment, as it is easier 
to support and requires less training than 
previous applications.  The introduction 
of FliteDeck Pro is the result of the collab-
orative efforts of pilots, Jeppesen product 
managers, advanced research and human/
computer interaction experts. SP

Superb
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Superior system: 
Sportcopter II
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Y
EAR AFTER YEAR, 
WITH CERTI-
TUDE and regular-
ity, the monsoon and 
winter seasons give 
operational function-
aries of airlines flying in India some anxious and 

sleepless nights. Winter adversely affects the flying operations 
in North India for a period of around two months. Nominally, 
the “foggy period” is taken by the India Meteorological Depart-
ment (IMD) to commence on December 8 and end on February 
15 every year, whereas the Directorate General of Civil Aviation 
(DGCA) regards this period as between December 10 to February 
10. While flying at all North Indian airports is affected during the 
“fog season” to some extent or the other, disruption at the Indira 
Gandhi International Airport (IGIA), New Delhi has a cascading 
effect on flight operations at other airports as well. This is so be-

cause New Delhi is the aviation hub 
in the North and a major base for all 
airlines except Paramount Airways. 
Despite the preventive measures, 
flight schedules during the fog season 
continues to be frequently disrupted. 

However, in recent times, there has been a small but perceptible 
downward trend in the number of such episodes.

Statistically, during the fog season, visibility could be ex-
pected to drop to below 50 m for nearly up to 150 hours at IGIA. 
Flight operations are impossible under these conditions. The 
atmospheric visibility along the runway in use in the direction 
of arrival and departure of aircraft is referred to as the runway 
visual range (RVR), and it is electronically measured with a high 
degree of accuracy.  

Low RVR affects flight operations in two critical phases of 
flight—landing and take-off. While arrivals are regulated by land-

By Our Staff Correspondent
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ing minima, a stipulated minimum value of RVR based on the 
landing aids available at the airport, departures are dependent on 
the low visibility take off  (LVTO) procedures put into place by 
the DGCA. An essential requirement of these procedures is avail-
ability of another airport with visibility conditions permitting a 
landing, within about an hour of flying time from the aerodrome 
of departure. The two interrelated but distinctly different yard-
sticks that define the limitations for landing and take-off sepa-
rately, occasionally lead to confusion. The confusion is sometimes 
compounded because of the fact that the arrival and departure 
vary with the aircraft type. The existing criteria for precision ap-
proaches which were revised by the DGCA prior to the onset of 
the last fog season are as follows:
Category II Precision Approach Runway: An instrument run-
way served by ILS and/or MLS and visual aids intended for opera-
tions with a decision height lower than 60 m (200 ft) but not lower 
than 30 m (100 ft), and RVR not less than 300 m. 

Category III Precision Approach Runway: An instrument 
runway served by ILS and/or MLS to and along the surface of 
the runway and: 

• Intended for operations with a decision height lower than 
30 m (100 ft) or no decision height and a runway visual 
range not less than 175 m. 

• Intended for operations with a decision height lower than 
15 m (50 ft), or no decision height and a runway visual range 
less than 175 m but not less than 50 m. 

It would be evident from the above that arrival is not pos-
sible if the RVR is less than 50 m. The minimum RVR for depar-
ture under LVTO conditions is 150 m as stipulated by the DGCA. 
DGCA is in the process of revising the minima to 125 metres as a 
result of a recent consultation meeting with the airlines. In fact, 
New Delhi is the only Indian airport to have Cat III ILS installed 
on two of its three runways and so the impressively low minima 
outlined above under Cat III A and Cat III B, in fact, relate only 
to New Delhi. At other non-Cat III airports, minima in respect of 
RVR and decision height would be relatively higher.

The Meteorological (Met) Department, prior to the onset of 
the fog season, musters and reviews service plans to counter the 
difficult days of the season. Its contingency plan includes instruc-
tions on maintaining continuous serviceability of Met equipment 
and the availability of senior officials for decision-making during 
critical periods, and especially at night. The Met department has 
introduced a system of providing weather information through 
their website www.imd.gov.in as well as an online briefing system 
at the Met Office at IGIA which provides weather forecast for the 
next six hours as also updated information on current weather 
including visibility at IGIA, New Delhi and alternative airports. 
IMD provides Met forecast at 0600, 1200 and 1800 UTC in respect 
of  fog on its website along with instantaneous RVR for the instru-
ment runways. Prior to the onset of the fog season last year, the 
Met Office at IGIA, New Delhi put into place a special fog plan 
with four basic components as under:

• A fog climatological information system with statistically 
built-up data for analytical parameters based on the histori-
cal fog-related data for the years starting 1981

• A fog observation system which monitors fog formation, in-
tensification and dissipation around the three runways at 
IGIA on real time basis

• A fog forecasting system with a trend forecast in addition to 
the half-hourly METAR.

• A fog information dissemination system on the IMD web-
site http://www.imd.gov.in.

With these proactive steps, the IMD was able to provide 
timely warning and information to airlines operating to and 
from New Delhi for planning and conduct of flights during fog-
affected periods. For airlines, the planning and training for op-
erations during the fog season is a round-the-year exercise. The 
training department strives to ensure maximum availability of 
Cat III B qualified pilots for the airline to cope with the fog sea-
son. The training requirements for Cat III B rating are a ground 
refresher course, eight hours of simulator training, and five 
flights with specific exercises. The first and the last of these are 
flown with an examiner. The pilot is declared Cat III B qualified 
on successful completion of the last check flight. There must 
be adequate reserves of qualified cockpit crew, not only for the 
normal roster but also to meet with contingencies in the wake 
of large-scale disruptions, delays and diversions that are inevi-
table in the fog season.

FOGGED OUT
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It is neither possible to predict nor cater for every contingen-
cy. Although airlines would prefer their entire lot of cockpit crew 
to be Cat III B qualified as also position additional sets of Cat III 
B qualified crew at critical locations to obviate the remotest pos-
sibility of cancellation of flight for lack of qualified crew. However, 
the costs involved in providing the required resources to achieve 
high assurance levels in operations are indeed prohibitive.

Prior to the commencement of the fog season last year, the 
number of pilots qualified for Cat III operations were as in the 
table below.

In addition to possessing adequate number of Cat III B com-
pliant aircraft and sufficient number of appropriately qualified 
cockpit crew, another aspect that imposes heavy financial burden 
on airlines is the responsibility of providing facilities such as re-
freshments, hotel accommodation and fresh bookings to passen-
gers affected by delay, disruption and diversion. All in all, airlines 
at all airports, especially IGIA, have a harrowing time during the 
fog season. Handling diversions in the fog season can be a com-
plicated exercise. For example, if  IGIA is engulfed in fog, several 
flights would have to be diverted to Jaipur. As Jaipur airport is the 
nearest diversion for IGIA, it could get saturated quickly and sub-
sequent diversions would have to be accommodated at Lucknow 
or Ahmedabad. The situation could get further complicated if 
along with IGIA, the Jaipur airport is also similarly affected by fog 
leaving flights no option but to proceed  to their second alterna-
tive. Although there is no regulatory mandate for airlines to plan 
for a second alternative during the fog season in respect of flight 
plans and fuel carriage, given the ground realities, airlines gener-
ally find it prudent to be prepared for such contingencies.

At airports, the management devotes considerable time and 

effort preparing for the fog season by way of review and reiteration 
of standard operating procedures (SOPs), serviceability of radio 
navigational aids and inspection of lighting equipment. Lessons 
learnt from past experience and issues related to the forthcom-
ing fog season are reviewed and discussed at regular meetings. At 
IGIA New Delhi, the Airport Operations Control Centre (AOCC) 
takes on the critical role in the management of fog operations. It 

monitors fog warnings, 
briefs aircrew and up-
dates the media on pos-
sible disruptions so that 
air travelers can be kept 
informed and forewarned 
through the electronic 
media about the likely 
delays. During the fog 
season in 2009, new pro-
cedures were adopted to 
facilitate timely and safe 
departures during very 
low visibility conditions. 
Parking bays were ear-
marked for flights sched-
uled for departure during 
the anticipated fog con-
ditions, particularly in 
the early morning hours. 

Follow-me vehicles were provided for safe and easy movement of 
aircraft upto the runway for departure.

The DGCA has also played a vital role in the management of 
fog operations, especially at New Delhi. In April 2009, the DGCA 
directed airlines to factor in the fog season in their winter sched-
ules. Airlines without Cat III compliant aircraft were advised to 
schedule flights in and out of New Delhi only after 10 am. Further, 
airlines were advised to ensure availability of Cat III trained pilots 
in adequate numbers before the onset of the fog season. An aero-
nautical information circular (AIC) entitled ‘Guidelines for Aircraft 
Operations during Low Visibility Conditions at IGIA’ was promul-
gated on December 15, 2009. The AIC summarised the relevant fog 
related regulations and operations specific to IGIA, New Delhi. 

A great deal of attention and importance was given to the 
need for all flights scheduled to depart during periods affected 
by fog to do so in strict adherence to their time slots. With help of 
ATC logs and AOCC reports, events of days affected by fog were 
subjected to scrutiny and analysis at the end of each day. Wherev-
er necessary, airlines were cautioned about the failure to adhere 
to departure schedules. 

Despite a variety of measures, domestic air travelers went 
through harrowing times when fog caught the operators un-
awares leaving passengers stranded. Over the years, with airlines, 
airports and the DGCA working in unison, there has been margin-
al improvement in the management of operations during the fog 
season. However, total elimination of delay, disruption and flight 
cancellation due to fog is possible only if flights are not sched-
uled to operate during periods affected by fog. However, given the 
fact that the actual number of hours that RVR drops below the 
critical 50 m level in the winter in New Delhi is only 150, airlines 
would be inclined to manage risk by combating the effects of fog 
through effective contingency planning. The needy passenger is 
always more than willing to travel to the airport as long as there is 
a reasonable chance of beating the fog. SP

 For 
airlines, the 
planning and 
training for 
operations 
during the fog 
season is a 
round-the-year 
exercise

Airline Aircraft for  
Domestic  
Operations

CAT III  
Compliant 
Aircraft  

No of CAT 
III Trained 
Pilots (Data 
just Prior 
to last Fog 
Season)

Type Total 2008 2009

Nacil (I) A 310/320 
/321

75 67 75 294

Alliance Air 04 CRJ/ 07 
ATR

11 0 0 0

Jet Airways (*) 52 B 
737/14 
ATR

66 36 40 437

Jet Lite (*) 17 B737/ 
07 CRJ

24 0 7 55

Kingfisher (*) 35 A 320  
Family/29 
ATR

64 35 35 277

Spicejet B 737 19 0 19 69

Goair A 320 8 5 8 36

Indigo A 320 22 19 22 155

Total - 289 162 206 1323

(*) CRJs / ATRs are CAT III non-compliant

Source: DGCA
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T
HE ECONOMIC SURVEY PRIOR TO the 
presentation of the Budget in February 2009 
observed that “profitability of the domestic air-
line industry is under tremendous pressure as 
almost all airline operators in the country are 
reported to be making losses.” There was also  
allusion by the President in her budget speech 

to “an unprecedented boom in the civil aviation sector and the 
speedy increase in passenger and cargo traffic”. However, Budget 
2009 was a big disappointment to the aviation industry in the year 
gone by. In the 187 long-winded paragraphs of the budget speech 
there was only one sentence about civil aviation, which also did 
not concern the air traveller, instead it referred to the import of 
helicopter simulators. Expectations of the aviation industry from 
Budget 2010 remained largely unfulfilled by the Finance Minister.

If Budget 2009 was a damp squib for the Civil Aviation indus-
try, Budget 2010 went a step further and introduced provisions 
that would traumatise an industry struggling to recover from the 
financial distress of the year gone by.

SERVICE TAX
The first blow for the industry after the fine print had been de-
ciphered was the imposition of service tax on air travel. Till date 
levied only on international travel in business and first class, appli-
cability of service tax of 10 per cent under Air Passenger Transport 
Service, Section 65 (105), has now been expanded to include both 
domestic and international travel in any class. The relevant text of 
the Finance Bill in effect states that such tax rate will be levied on 

services rendered to all passengers by an aircraft operator in rela-
tion to scheduled or non-scheduled air transport for both domestic 
and international travel. Thankfully, this expansion of the service 
tax regime is only applicable to the basic fare and not to surcharge. 
As the basic fare is on an average about 40 per cent of the total 
amount a passenger pays to fly, the additional burden would be 
roughly four per cent of the total fare. This figure is still substantial 
in proportion to the total air fare chargeable to the passenger and 
it is highly unlikely that airlines will absorb the newly introduced 
tax. If the iterations being made by the charioteers of the industry 
are to be paid attention to, the new service tax would be passed 
on the customer from the day it becomes effective. Airlines plan to 
charge even those customers who may have purchased their tick-
ets before the service tax was included in their fare structure but 
are actually traveling on or after the date the new levy is effective.

The budget also went on to broaden the base of services which 
would now fall under the ambit of service tax resulting in addi-
tional financial burden on airports. All services provided to pas-
sengers, importers/exporters and airlines at airports now have the 
service tax levied on them. However, the definition of the taxable 
services, namely the airport services under Section 65 (105), are be-
ing amended to state that all services provided within the airport 
premises would fall under this category and an authorisation from 
the airport authority would not be a precondition for taxing these 
services. Needless to say, the airports will find a way of passing the 
additional burden to the airlines which in turn will pass it on to the 
passenger. Saddled with heavy cumulative losses, no airline is cur-
rently in a position to absorb additional financial burden.

By Our Special Correspondent

 If Budget 2009 was a damp squib for the civil aviation industry,  
Budget 2010 introduced provisions that would traumatise an industry 

recovering from the financial distress of the year gone by 

Budget 2010: Depressing
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FUEL COST
Fuel costs account for about 45 per cent of an airline’s operating 
costs. One of the long standing demands of the aviation industry 
has been to bring aviation turbine fuel (ATF) under the declared 
goods category thus rationalising the sales tax figure across the 
country to a uniform four per cent. At present sales tax charged by 
states ranges from 4-32 per cent. The cost of ATF in India is around 
60 per cent higher than the average international level. Thus there 
is constant refrain of the industry to ease the burden on the airlines 
and in turn, on the air passengers. The other demand has been to 
reduce the excise duty on aviation fuel which again, is exorbitant. 
Instead of addressing these issues, the Finance Minister has pro-
posed a five per cent customs duty on crude oil rendering ATF even 
more expensive with consequent impact on air fares. It is pertinent 
to state that there was no such duty on crude so far.

Perhaps the worst affected will be the flying training segment 
of general aviation that employs piston engine aircraft. These 
operate on 100 LL Avgas which is more than twice as expen-
sive as ATF used by jet liners. The per barrel cost of crude itself 
has steadily risen from its lowest of around $40 (Rs 1,817) to the 
current level of around $80 (Rs 3,634). With a recovery in global 
economies on the way and a consequent rise in demand for oil 
products, crude prices may be expected to travel northwards, ex-
acerbating the woes of the airlines. 

AIRPORTS
The Budget has provided for a support of Rs 600.5 crore for develop-
ment of airports. Of this, Rs 120.5 crore is earmarked for airports in 
the Northeastern region and the rest is for development of airports 
at Leh, Ajmer, Agatti, Port Blair, Tirupati and Pudducherry as well as 
for the satellite-based navigation project GAGAN, and Rs 40 crore 
has been set aside for the development of a helipad at Rohini in the 
National Capital Region as well as a helicopter training institute and 
heliport in Pune by Pawan Hans Helicopters Ltd. For a correct per-
spective, the sum allocated for the development of airports needs to 
be viewed in the context of the total planned outlay for infrastruc-
ture development in the country which is a whopping Rs 1,73,000 
crore, about 46 per cent of the total plan allocation. It appears that 
airports, like other stakeholders in the aviation industry, have been 
given step-motherly treatment by the Finance Minister this year.

AIRLINES
While all airlines continue to struggle against the odds, they do face 
a precarious future. For financial restructuring of National Aviation 
Company of India Limited (NACIL), a sum of Rs 1,200 crore has been 
provided in the budget and included in the outlay of the Ministry of 
Civil Aviation, which totals to Rs 9,588.30 crore of which budgetary 
support is Rs 2,000 crore. This is over and above the Rs 800 crore eq-
uity infusion into Air India approved by the government in January 
2010. As per the Minister for Civil Aviation, this would help NACIL 
address cash flow issues and fulfil its fleet acquisition plans. Despite 
a warning by the Minister to NACIL about turning profitable soon, 
this fund infusion to a patently inefficient airline, will hit the rest of 
the pack where it hurts most. For them it is a painful admixture of 
insult and injury, especially as the combined losses of the airlines are 
expected to be over Rs 9,000 crore during the ongoing fiscal, quite 
similar to the losses during the last fiscal. Inflationary impetus will 
trigger demand for salary increments from the staff and price in-
crease from vendors, both remaining subdued during the economic 
downturn. The improving economy is also pushing up the cost for 
human resource. Suppliers too would have better market opportu-

nities and both airlines and airports will be hard pressed to retain 
them. The end result will be added financial pressures on the air-
lines.

So what will all this add up to for the airlines and passengers? 
The impending and inevitable increase in air fares once the service 
tax and fuel price increase are passed on to the passengers, would in 
all likelihood, adversely impact load factors and yields. However, a 
raise in the passenger fares at this stage has the potential of affecting 

volumes adversely as the pe-
riod April to May, is in any case 
characterised by low volumes. 
These pressures will in turn 
impact ticket pricing strategies 
of the airlines as unity amongst 
them, despite the formation of 
a Federation of Indian Airlines 
(FIA), continues to be a dis-
tant dream. It will also mean 
a slowing down of the capac-
ity increase, which the airlines 
have been contemplating. The 
real danger lies in a price war 
which could be detrimental 
to the financial well-being of 
airlines. Hopefully, the lessons 
from the recent past would ob-
viate repeat of such a scenario. 

Another factor to consider 
in this context is the fact that 
passenger fares remained un-
altered in the Railway Budget 

for 2010. Thus any increase in air fares has to take into account 
the increased differential between the cost of air and rail travel. 
Low cost airlines are likely to be affected more than full service 
carriers as their customer base is highly price sensitive. 

CONCLUSION
As a result of some vigorous lobbying by the FIA and the doyens 
of the aviation industry at Indian Aviation 2010 in Hyderabad, the 
Minister for Civil Aviation, Praful Patel promised that he would 
take up the issue of the newly introduced tax burdens with the 
finance ministry.  

The government could consider a lower service tax rate on in-
ternational and domestic air travel and is said to be in talks with 
the airlines on the issue. “We are having a dialogue on the issue 
of service tax with the carriers and other stakeholders. We should 
arrive at a rate which is not too excessive and should not pass un-
due burden to the passenger,” said V. Sridhar, Chairman, Central 
Board of Excise and Customs (CBEC) at a post-Budget seminar 
organised by industry chamber ASSOCHAM. Should the efforts 
of the aviation industry and the ministry not produce substantial 
results in the form of roll back in service tax and customs duty 
on crude, the air fares are headed upwards for certain. And that 
would spell tough times ahead for the industry and the passenger. 
The budget may have put more spending power into the hands of 
the tax payer, but the way the new provisions of the budget are go-
ing to impinge on air fares, air travel would not become any easier. 
Indeed, the underlying but harsh message in the budget appears 
to be that air travel is still a luxury and the aviation industry in the 
private sector ought not to expect any help from the government 
in its battle for survival. SP

 The real 
danger lies 
in a price 
war which 
could be 
detrimental 
to the 
financial 
well-being 
of airlines
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T
HE CIVIL AIRPORT 
AT BEGUMPET, Hy-
derabad was the venue of 
Indian Aviation 2010, the 
second edition of the civ-
il aviation extravaganza. 
Hosted from March 3 to 

7, 2010, the India Aviation Air Show that can more appropriately 
be described as a ‘Trade Show’ was organised by the Ministry of 
Civil Aviation (MoCA) and the Federation of Indian Chambers 
of Commerce and Industry (FICCI) in the ominous shadow of 
an uncertain security situation in Hyderabad. In spite of the fact 
that the state of Andhra Pradesh, and particularly the capital 
city of Hyderabad, had been torn apart by civil strife and vio-

lence in recent months on account of the 
ongoing agitation for the formation of the 
separate state of Telangana, India Aviation 
2010 passed off peacefully.

INDIA AVIATION 2008
In the wake of the unprecedented boom 

in the civil aviation industry in India from 2004 to 2007, arose 
the need for an international event to project the attributes, 
strengths, growth potential and the opportunities that the In-
dian civil aviation industry had to offer. As Aero India, the bien-
nial international air show at Yelahanka, Bangalore, was domi-
nated by military aviation, the MoCA rightly decided to de-link 
and organise a parallel exercise at a location other than the one 

 India Aviation 2010 helped place in perspective the status of the  
Indian aviation industry, the opportunities on offer and the tremendous 

potential for growth 

AIR SHOW  
EXTRAVAGANZA

By B.K. Pandey,  
Hyderabad

WHAT’S NEW: 
Air India’s new A320 
winglets and tailfin
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used for Aero India. Hyderabad was indeed the obvious and the 
right choice. Thus the first edition of India Aviation was held at 
Begumpet in October 2008. Unfortunately, it was at a time when 
on account of skyrocketing oil prices and the global economic 
meltdown, the Indian civil aviation industry, in tandem with the 
global aviation industry, was in the depths of despair. 

INDIA AVIATION 2010
However, the scenario in 2010 is quite different. While the lead-
ing economies of the world continue their struggle against re-
cession, sizeable presence at the air show of the US, the ‘focus 
country’ and France, the ‘partner country’ to the air show re-
flected the fact that the Indian civil aviation industry had ar-
rived on the world stage. With signs that the Indian economy 
had successfully negotiated the global economic turmoil and 
was now poised for a healthy rate of growth, the target for which 
has been pegged at nine per cent by Dr. Manmohan Singh, the 
Prime Minister of India and a renowned economist. It was only 
logical for Praful Patel, the Union Minister for Civil Aviation, to 

state in his inaugural address that for the civil aviation industry 
in India, the worst was over. He further stated that the industry 
was on the road to recovery albeit at a pace somewhat slower 
than what was forecast earlier, as it carries an enormous bur-
den of cumulative losses. He was confident that with improv-
ing load factors and yields witnessed over the last few months, 
the airlines would become sustainable and would be in a posi-
tion to enhance capacity with due caution in conformity with 
ground realities. On the subject of infrastructure, the minister 
stated that upgrade programmes of the four metro airports, the 
35 non-metro airports as well as of a few other selected airports 
were on track. He went on to add that the bidding process for a 
greenfield international airport at Mumbai was expected to be 
completed within a year. The aviation sector required stagger-
ing levels of investment and while the Airport Authority of India 
was the major player steering infrastructure growth, there was 
imperative need for an participation by the private sector. While 

highlighting the enormous growth potential and opportunities 
in the sector, he sounded a note of caution about the volatility in 
the price of aviation fuel that could prove to be a major impedi-
ment to the growth of the industry.

Reinforcing the optimistic mood, Chief Minister of Andhra 
Pradesh Dr. K. Rosaiah, who was the chief guest at the inaugu-
ration ceremony, defined the priority accorded by his govern-
ment to the development of civil aviation infrastructure and the 
various incentives available to the private sector for participa-
tion in the new airport development projects in the state. He 
catalogued the achievements of Andhra Pradesh in respect 
of aviation-related infrastructure development by way of the 
Greenfield Rajiv Gandhi International Airport at Shamshabad 
built under the public-private partnership (PPP) arrangement 
with the GMR group as the major investor. He took obvious 
pride in the fact that the Rajiv Gandhi International Airport at 
Shamshabad has been ranked as the best airport in the world in 
the 5-15 million passenger segment. This is no mean achieve-
ment as this is the second airport in the country under the PPP 

model. Apart from the airport, the state government has also 
approved a Special Economic Zone (SEZ) dedicated to the aero-
space industry in which the first major venture is a helicopter 
manufacturing facility that is being established through a joint 
venture between Tata Advanced Systems and Sikorsky Aircraft 
Corporation of the US. In addition to this, the GMR Group has 
set up an Aerospace Park in the SEZ for aerospace related fa-
cilities thereby generating employment potential for technically 
qualified youth. Dr Rosaiah also spoke of the establishment of 
Lepakshi Aerospace and Defence Cluster, a private aerospace 
venture consisting of a variety of aerospace related activities.

With the background of compounded annual growth rate 
(CAGR) of 18 per cent in civil aviation in 2009, the global slow-
down notwithstanding, Madhavan Nambiar, Secretary, Ministry 
of Civil Aviation, highlighted the efforts of the government to 
make India a regional hub as also to provide the necessary im-
petus to the growth of the air cargo sector. He stressed on the 



Issue 2 • 2010 • SP’S             • 17

SHOW REPORT / INDIA AVIATION

need to adopt the Cargo Village concept at select international 
gateways that would enable India to compete with major inter-
national airport hubs like Dubai, Singapore and Bangkok. 

Timothy Roemer, US Ambassador to India, who was head-
ing a delegation from the aerospace industry, traced the history 
of the growth of Indo-US cooperation in civil aviation, which 
included the various bilateral agreements and the assistance 
programmes in different disciplines to enhance efficiency and 
air safety particularly in the civil helicopter segment. As per 
the Ambassador, participation by 35 US aerospace companies 
reflected the perception of capability of and opportunities in 
the Indian aerospace industry. France was represented by Am-
bassador Jerome Bonnafont who recounted the long history 
of strategic partnership and collaboration between the two 
nation’s civil aviation. There were 13 small and medium French 
enterprises participating in the show. Addressing the gathering 
as the President, FICCI, Rajan Bharti Mittal, pitched the need of 
the country in a few years at around 2,500 airliners up from the 
current level of under 400. 

GLOBAL PARTICIPATION
India Aviation 2010, the larg-
est civil aviation exposition 
in the country, provided ex-
cellent opportunity for ex-
change between vendors and 
potential customers in the 
different segments of the in-
dustry. Present at the venue 
to savour the Indian growth 

story and sporting the latest from their stables were the leading 
players representing the who’s who of the aviation industry such 
as Boeing, Bell Helicopter, Cessna Aircraft Company, GE Aviation, 
Gulfstream Aerospace, Hawker Beechcraft Corporation, Honey-
well and Rathyeon from the US, Airbus, AgustaWestland, CFM 
International, Dassault Aviation, EADS, Eurocopter, Selex Sistemi 
Integrati and Thales from Europe, Rolls Royce from the UK and 

Bombardier from Canada. Spread over an area of 15,000 sq m, 
there were around 200 participants this year (as opposed to 170 
in 2008) of which 75 per cent were from abroad in anticipation of 
grabbing a slice of the pie the Indian market has to offer. There 
was a 15 per cent increase over 2008 in the number of aircraft 
on static display. Canada, the Czech Republic, Germany, Russia 
and the Netherlands had country pavilions. However, what was 
particularly noteworthy was the presence of United Aircraft Cor-
poration (UAC) of Russia, which in collaboration with an Indian 
company Hindavia Aeronautical Services, had on display the 85-
seat AN 148 twin engine high wing regional jet liner for civilian 
application. As per Yuri Grudinin, Director, UAC, in its very first 
attempt ever to sell a civil transport aircraft, the company has 
signed a memorandum of understanding with three domestic 
carriers in India for supply of 18 of its latest AN-148 series aircraft, 
eight in the passenger version and 10 modified for cargo. In a deal 
worth approximately $400 million (Rs 1,800 crore), the delivery 
is expected to commence in October this year. The company is 
negotiating for another 11 aircraft and sees a potential market 

for 200. UAC plans to set up facilities as joint ventures for training 
and MRO in India to support its fleet. Certification by the Indian 
Directorate General of Civil Aviation (DGCA), however, may be a 
major hurdle and milestone to celebrate as and when crossed. 

The optimism of the MoCA was endorsed by the two global 
aerospace majors Boeing and Airbus. As per Dinesh Keskar, Presi-
dent Boeing India, the assessments made in 2008 indicated that 
within the Asia-Pacific region that has a potential for nearly 9,000 
airliners up to 2028, India, the fastest growing market had a poten-
tial demand for at least a thousand aircraft valued at $100 billion (Rs 
450,000 crore). Majority of these would be single-aisle aircraft of the 
A 320 and Boeing 737 class. Demand estimates for the same period 
by Airbus are marginally higher at 1,032 aircraft worth $138 billion 
(Rs 621,000 crore). Airbus availed of the opportunity at India Avia-
tion 2010 to make an impact by formally handing over two of the 
latest A 320 aircraft, one to Air India and the other to IndiGo in the 
presence of the Minister for Civil Aviation and other dignitaries.

VISITORS: (Left to Right) 
Andhra Pradesh CM K. Rosaiah  
at the inaugural meet, Civil 
Aviation Minister Praful Patel 
having a look at the static display 
of airplanes, US Ambassador 
Timothy J. Roemer addressing a 
conference, airliners on display
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Both the leading OEMs are confident that the Indian economy 
is on a growth trajectory and the outlook for the aviation indus-
try as a whole in the years ahead is encouraging. With nearly 400 
airliners operated by domestic carriers and nearly 300 aircraft on 
order and expected to be delivered by 2013, India has a respectable 
standing on the global scene. At a press briefing, Boeing confirmed 
its plans to establish a $100 million (Rs 450 crore) MRO facility at 
Nagpur which would be functional by 2013. Boeing’s latest offering, 
the 787 Dreamliner, will also source its floor beams from a manu-
facturer in Nagpur. Encouraged by the lucrative market potential, 
Canadian aerospace major Bombardier marked its presence at the 
air show by fielding its CRJ 700, 900 and 1000 as also the Q 400 
turboprop. The company was also advertising the futuristic single 
aisle CS 100 and CS 300, scheduled to be launched in 2013, with 
capacity ranging from 110 to 145 seats.

Presenting a counterview, Qatar Airways CEO Akbar Al Bak-
er drew attention to the continuing global economic difficulties 
especially in Europe and sounded a note of caution. He felt that 
the current upturn could only be a mirage and that there would 
be a few difficulties at least till mid 2011. In his assessment, 
there could be a second economic slowdown globally after the 
middle of this year with adverse impact on the global aviation 
industry. The Indian aviation industry is an integral part of the 
system and may not be immune. 

BUSINESS AVIATION
According to David Dixon, Regional Vice President, Sales, Asia-
Pacific, Bombardier Business Aircraft, India offered a tremen-
dous opportunity for business aviation and this was clearly rein-
forced by the presence of the leading manufacturers of business 
jets showcasing their latest innovations. 

Dassault, which has the highest market share in the large cab-
in business jet segment in India, presented the Falcon large cabin 
business jets including the best selling Falcon 7X, six of which are 
on order from India. The Falcon 7X was type certified by the Direc-
tor General of Civil Aviation (DGCA) in November 2009 and the 
first aircraft was delivered at India Aviation 2010 to Religare Voy-
ages Limited, a Delhi-based air charter company. Religare also an-
nounced plans to launch an air ambulance service in the country.

Hawker Beechcraft, Cessna Aircraft and Bombardier Learjet 
the three manufacturers of business jets from Wichita, US were 
present at the show chasing a market with “incredible potential” 
as described by Justin Firestone, Hawker Beechcraft President, 
Asia-Pacific region. Bombardier demonstrated its commitment 
to the growing Indian aviation market by displaying three of its 
market leading business jets at the air show, the Learjet 60 XR, 
Challenger 850 and the super large Global 5000.

Encouraged by the growth of the aviation industry in India, 
Cessna had on display the Mustang Very Light Jet. Equipped with 
TCAS II, the company is hopeful of a breakthrough in the Indian 
market. In the past several months, the company has experienced 
increased interest in Citation business jets, particularly the Cita-
tion family, the CJ2+ and Citation XLS+. Indian charter operator 
Taj Air showcased the two aircraft at Indian Aviation 2010 — a 
Dassault Falcon 2000LX business jet and a Piaggio P180 Avanti II 
twin turboprop that it has added to its fleet. 

ROTARY WING SEGMENT 
If the fixed wing segment of the aircraft manufacturing industry 
was buoyant, the manufacturers of rotary wing aircraft were equal-
ly enthused by market prospects in India. The market for helicop-

ters in India has been growing 
by 20 per cent annually and 
with fresh opportunities in 
oil exploration, heli-charters, 
tourism, emergency medical services and corporate aviation, the 
helicopter fleet is expected to sustain a healthy growth rate in the 
years to come. Paucity of infrastructure dedicated to helicopter 
operations, however, could subdue growth to some extent

AgustaWestland of Italy, which has pegged the requirement 
of helicopters in India at around 800 over a decade, has recently 
established a joint venture company with Tata Motors for as-
sembling the AW119. With the capacity to produce 30 machines 
annually, the  unit is to be located in the aerospace SEZ near 
the international airport at Shamshabad, Hyderabad. The first 
helicopter is scheduled to be rolled out by the end of 2011. The 
facility will meet the requirements for both the civilian and mili-
tary sectors as well as exploit the markets abroad. 

Indocopters, a Vectra Group company authorised to repre-
sent Eurocopter in India, during India Aviation 2010, booked 
orders for the supply of three AS 350 B3 helicopters, two to 
Summit Aviation and one to Morey Group. The company also 
signed an agreement for supply of EC135 Eurocopter to an un-
named Mumbai-based corporate house. Eurocopter estimates 
the demand for helicopters in the country to grow substantially 
with the fleet strength doubling in the next five years from the 
existing 250 aircraft. However, this growth would be contingent 
on the required infrastructural growth which would have to be 

ON DISPLAY: 
Air India’s new A320 and Jet 

Aiways Boeing 777 at the show  
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addressed by the government. 
Eurocopter announced plans to 
strengthen its position in India 
through investment in support 
facilities such as an MRO as joint venture with Pawan Hans as 
also a pilot training facility with a full-flight simulator.

Bell Helicopter showcased the company’s latest offering, the 
light twin Bell 429 that was certified in July 2009. This machine was 
a major attraction at the show. As per Max E Wiley, Vice President, 
Sales, Asia-Pacific, at India Aviation 2010, Bell Helicopter has initi-
ated a dialogue with customers among oil companies and the cor-
porate segment in India for the sale of as many as five machines. 
The company expects this initiative to materialise into firm orders 
within a month. Should this happen, it would go down as one of the 
major success stories of India Aviation 2010. 

IN THE FINAL  ANALYSIS...
The aviation industry of a nation in intimately linked with its 
economy and serves as a catalyst of growth. India Aviation 
2010 helped place in perspective the status of the Indian avia-
tion industry, the opportunities on offer and the tremendous 
potential for growth. Despite the tragic accident soon after the 
inaugural ceremony involving a Kiran Jet Trainer aircraft of the 
Indian Navy in which two pilots perished and a few civilians 
suffered injuries on the ground, India Aviation 2010 rekindled 
hopes amongst the global aerospace majors assembled at Hy-
derabad to engage fruitfully with the Indian civil aviation in-

dustry. However, the government on its part must come for-
ward and replace the rhetoric with speedy action in respect of 
infrastructure development and usher in an era of deregulation, 
level playing field for the private sector, liberalised tax regimes, 
proactive policy making, corruption free environment, mi-
nimised red tape, transparency, and efficiency. Then and only 
then, can the nation hope to fulfill its aspirations to become a 
major player on the global aviation scene. SP

BRAND NEW: 
Cabin crew of Indigo receiving 
their 25th Airbus 320 aircraft  

   

For more information and related videos, visit: 
www.spsairbuz.net
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C
FM INTERNATIONAL (CFMI), A 50:50 joint 
venture between France’s Snecma (Safran Group) 
and the General Electric Company of the United 
States is the world’s leading manufacturer of 
commercial aircraft engines. Fulfilling its com-
mitments to its clientele in 2007, the company 
on March 2, 2010, inaugurated a training centre 

at the Aerospace Park of the Special Economic Zone being devel-
oped by the GMR group near the Rajiv Gandhi International Air-
port at Hyderabad. Including initial start-up costs, investment in 
the centre is slated to be to the tune of $15 million (Rs 68 crore) in 
the next decade.

Preceded by three similar facilities established earlier in the 
US, France and China, the facility in Hyderabad is equipped to 
train 500 aeronautical engineers annually. It will provide hands-
on training specifically for the maintenance of CFM56-5B and 
CFM56-7B engines that power the Airbus 320 and the Boeing 737 
Next Generation airliners. As training aids, the centre has two 
dedicated engines, the CFM56-5B and the CFM56-7B and other 
tools necessary for both theoretical and hands-on training. The 
centre will also offer courses in general familiarisation, line main-
tenance, borescope inspection, and trend monitoring.

There are about 320 CFM56 engines flying in the country, and 
more than 360 are on order. In the region, there are more then 500 
CFM56 engines in service and an impressive list of clientele includ-
ing Air India and its subsidiary Air India Express, Jet Airways, GoAir, 
SpiceJet, as well as airlines in Bangladesh, Bhutan and Sri Lanka. As 
per Eric Bachelet, President and CEO, CFM International, the com-
pany is committed to providing a free training package to the cus-
tomer along with the new engines supplied. The cost of such training 
in India will be significantly lower than that in France and the US.

Confined to the civil aviation sector so far, CFM has supplied 
the CFM56-7B engines to power the Boeing Business Jets acquired 

for the VVIP Squadron of the Indian Air Force (IAF). In 2012, the 
company will also supply engines to power the fleet of P8I Mari-
time Surveillance Aircraft purchased by the Indian government for 
its navy. With these contracts, CFM has successfully forayed into 
the Indian defence sector.

“The Rajiv Gandhi International Airport in Hyderabad is the 
logical location for this new facility. The training offered here will 
be unparalleled in the region,” said Eric Bachelet, President and 
CEO, CFM International. According to Paul Andre Chevrin, Vice 
President (India), CFM International, plans for the future include 
the establishment of a logistics and engine spare parts services 
facility at the Aerospace Park SEZ to cater to customers in South 
Asia. However, he went on to clarify that the plan is yet to be fi-
nalised and no clear timeframe could be declared at this stage.

The first batch of students, which consisted of officers from 
the IAF, commenced training at the newly-inaugurated facility on  
March 8, 2010.  Apart from customers in India, the facility also 
plans to provide training to students from the Middle East and 
the Asia Pacific region including countries such as Singapore, Ma-
laysia and the Philippines.

This new training centre established by CFM will motivate 
other aerospace majors across the world to gravitate towards 
India to exploit the immense potential the country has to offer 
in the regime of aerospace engineering and MRO services. It will 
enable the local expertise in this sector to develop and boost Hy-
derabad’s drive to become a major hub for the aviation industry. 
Ultimately, it would also propel India to a world class status in the 
field of engineering and maintenance hub. 

As per G. Mallikarjuna Rao, Chairman, GMR Group, plans are 
afoot to bring to the Aerospace Park SEZ all aviation, avionics 
and related activities, which are currently outsourced. The aim 
is to exploit opportunities arising out of offsets emanating from 
defence projects. SP

By B.K. Pandey, Hyderabad

 The new CFM Training Centre 
is equipped to train 500  

aeronautical engineers annually 
and will motivate other  

aerospace majors across the 
world to gravitate towards India 
to exploit the immense potential 

the country has to offer in  
aerospace engineering 
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G.M. Rao, Chairman of GMR Industries (Left) 
and Eric Bachelet, President and CEO, CFM 

International (Right) inaugurating the centre
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SP’s Airbuz (SP’s): Can you brief us about the history of 
CFM International?
Eric Bachelet (EB): Driven by the need to develop the 10-tonne 
engine, which was foreseen as a requirement for the airline in-
dustry in the seventies, Snecma, France and GE Aviation, USA 
formed a 50:50 Joint Venture company named CFM International 
(CFMI) in 1974. The primary responsibilities of CFMI were to 
manage the programme between GE and Snecma and to market 
and provide support for the product at a single point of contact 
for the customer. Both GE and Snecma are responsible for pro-
ducing various components and each has its own final assembly 
line. GE is responsible for the high pressure compressor, combus-
tor and high pressure turbine. Snecma is responsible for the fan, 
low pressure turbine, the gearbox and the exhaust. The engines 
are assembled by GE in Evendale, Ohio, USA and by Snecma in 
Villaroche, France. The name of the JV and the CFM56 product 
line are derived from the two parent companies’ commercial en-
gine designations; GE’s CF6 and Snecma’s M56. The company is 
now acknowledged as the world’s largest aircraft engine manu-
facturer and supplier with more than 20,250 delivered to over 500 

operators globally. CFMI engines powered 55 per cent of all airlin-
ers ordered from 1996 to 2009. Being unique in more ways than 
one, this transatlantic partnership has stood the test of time and 
is regarded as the most successful JV. 

SP’s: Please elaborate on CFMI’s association with the In-
dian market. How do you assess the future prospects?
EB: The first lot of CFM56 engines entered service with Jet Airways 
in 1994. Since then, CFMI’s presence in India and South Asia has 
steadily grown. Today, there are more than 500 CFM56 engines in 
service or on order in the region powering Airbus and Boeing air-
craft for Air India, Air India Express, GoAir, and SpiceJet, as well as 
airlines in Bangladesh, Bhutan, and Sri Lanka. Indian customers 
are supported by seven in-country field service engineers. India 
is one of the most dynamic economies in the world and the long-
term potential is virtually limitless. At CFMI, we are very pleased 
and proud to be a part of the aviation infrastructure in India and 
in being a support in the continuous growth of the industry in the 
region. Both the parent companies of CFM—Snecma and Gen-
eral Electric have also invested heavily in India. In 2007, Snecma’s 

‘The company has reinforced  
its commitments towards India’

 At the backdrop of India Aviation 2010, Eric Bachelet, President  
and CEO, CFM International, spoke at length to B.K. Pandey, Editor 

of SP’s AirBuz about the company’s varied initiatives in India 

Continued on Page 23...
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SP’s AirBuz (SP’s): Could you please briefly outline the his-
tory of Bombardier and its area of focus ? 
Trung Ngo (TN): Founded in 1942 by Joseph Armand Bom-
bardier, the inventor of the Snowmobile, Bombardier is now a 
global transportation company with presence in more than 60 
countries in five continents. With its headquarters in Montréal, 
Canada, Bombardier has 66,900 employees and operates two in-
dustry-leading businesses of aerospace and rail transportation. 
The company has world-wide leadership and provides ingenious 
and sustainable solutions to mobility challenges and opportuni-
ties. Bombardier Aerospace has over 32,500 employees and is 
well-positioned in global markets ranking as the world’s third 
largest civil aircraft manufacturer. Its high-performance aircraft 
and services have set a high standard of excellence in several 
markets, including a range of commercial and business jets. 

SP’s: How do you see commercial 
aviation evolving in the region 
with specific reference to India? 
Please briefly outline Bombardier’s 
marketing strategy for airliners in 
the Asia Pacific Region.
TN: With economies in the Asia-Pacific 
Region emerging from recession, the 
market for commercial aircraft is once 
again beginning to gain momentum. 
Also, the marketing focus is shifting 
from the US to the Asia Pacific region 
with India and China emerging as ma-
jor buyers. At present, there are only 
11 CRJs flying in India—seven CRJ 200 
with JetLite and four CRJ 700 with Air 

India. The commercial aircraft market forecast for the period 2009 
to 2028, is driven by strong economic growth, excluding China. In-
dia will account for 36 per cent of the deliveries in the Asia-Pacific 
region. The fleet of Bombardier commercial aircraft in service and 
on order in the Asia-Pacific region includes 201 Q Series and 60 
CRJ Series of aircraft.  We therefore view the Asia Pacific Region, 
and particularly India, as a key market for Bombardier that offers 
tremendous opportunities.  Bombardier has the right product 
mix for the market. Our fast, fuel efficient, lower emission Q400 
Next Generation Turboprop airliner is ideally suited for short haul 
operations while the CRJ NextGen Jetliner, the world’s most suc-
cessful regional aircraft programme, is a model of efficiency on 
medium-haul routes. For longer routes, Bombardier’s C Series of 
commercial airliners will be entering service in 2013. However, an 
important pillar of our strategy is to “invest ahead of business”, 

which implies putting in place a network 
of support services before delivering the 
aircraft. We are doing just that. 

SP’s: What is the current level of 
product support Bombardier pro-
vides in India and what are the plans 
for the future?
TN : Bombardier  has an efficient service 
and support structure in India and has 
been active in the region since 2007 to 
support its fleet of commercial aircraft. 
The company has embarked on a plan 
to expand its customer support services 
further this year. As a part of its drive to 
establish support facilities in strategic 
locations, the company is planning to es-

‘Commercial aircraft  
is gaining momentum’

 Upbeat about the prospects  
for both commercial and  
business aircraft, Trung 

Ngo, Vice-President (VP) - 
Sales, Asia-Pacific Region,  
Bombardier Commercial  
Aircraft, spoke to B. K.  
Pandey, Editor of SP’s  

AirBuz about the company’s 
marketing strategy 

 Bombardier 
Aerospace has 
over 32,500 
employees and 
is the world’s 
third largest 
civil aircraft 
manufacturer 
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tablish a new regional support office (RSO) in Mumbai, the 
company’s fifth new Support Office to be commissioned in 
the last three years globally would be operational by middle 
2010. The new RSO will coordinate support services located 
in New Delhi, Mumbai and Bangalore and provide com-
prehensive support including aircraft technical expertise, 
flight operations support, and customer account manage-
ment functions. The new RSO will help improve response 
time and strengthen their relationships with customers. 

SP’s: With the introduction of the C Series of airliners 
in 2013, does the company intend to shed its ‘Regional 
Jet Manufacturer’ image?
TN: Launched in mid-2008, the C Series airliners, the CS 100 
and CS 300 are scheduled to enter service in 2013. This class of 
aircraft is designed to meet with the demands of 100 to 149 seat 
commercial market segment. The C Series will offer high reli-
ability and unparalleled economy in operations. Although lower 
in capacity as compared with the Airbus 320 or Boeing 737 
class, the C Series would have higher range compared with the CRJs, 
and hence will have the flexibility to operate both as a regional and 
transcontinental routes giving airlines a wider range of options. 

SP’s: What are Bombardier’s plans to cope with the chal-
lenges of climate change and the need to reduce emission?
TN: Bombardier is fully conscious of the challenges of climate 
change. The C Series of airplanes will be the greenest single-aisle 
aircraft in its class and will be a game changer. Having a large per-
centage of composites, it will emit 20 per cent less carbon dioxide 
and 50 per cent less nitrogen oxide besides being four times more 

silent. It will offer substantial savings in 
energy with 15 per cent less fuel burn and 
15 per cent lower operating costs when 
compared with other airliners of the same 
class and generation under production. The fuel consumption is 
estimated to be only two litres per passenger per kilometre. SP

50:50 JV with HAL reached full production capability supplying 
tubes and pipes for CFM56 engines. GE has had large commercial 
engines, such as the CF6 and the GE90, operating in India since 
1982. Additionally, both the companies have extensive research 
and development capabilities in the country, located in Banga-
lore. In the recent past, the company has entered the defence seg-
ment in India by way of CFM56-7B engines for the Boeing Busi-
ness Jets and P8I Long Range Maritime Surveillance aircraft. The 
company has reinforced its commitments through investment in 
a training centre that was inaugurated on March 2, 2010. 

SP’s: What are CFMI’s plans to meet the challenges of 
climate change?
EB: The company has constantly been striving to upgrade pro-
duction standards of the CFM56 engine to achieve reduced fuel 
consumption, lower noise levels and emissions, enhanced life 
and reduced maintenance costs. Some hardware changes such 
as reduction in the number of high pressure low-pressure tur-
bine blades have been introduced for better performance of the 
CFM 7BE, but revolutionary changes are in the offing with the 
advanced turbofan engine based on composite technology that 
would contribute to reduction in all-up weight of the aircraft by 
nearly 500 kg. This engine will offer 10-15 per cent reduction in 
fuel consumption and is designated as the LEAP-X programme. 
Elevating engine performance to an entirely new level, the 
LEAP-X is expected to enter service in or after 2015. However, 
beyond the LEAP-X is the engine based on Open Rotor Tech-

nology with expected service entry in 2025 or later. Employ-
ing LEAP-X technology and beyond, the open rotor engine will 
carry an external contra-rotating set of fans at the rear and of-
fer up to 30 per cent reduction in fuel consumption. There are a 
number of technical and regulatory issues to be resolved before 
the engine is ready to power airliners. However, the Open Rotor 
technology holds great promise.

SP’s: What in your view is the real strength of CFMI?
EB: Apart from the fact that CFMI synergises the capabilities of 
two of the world’s most renowned manufacturer of aero engines 
located in two distant continents, the organisation itself is simple 
and responsive to the needs of its customers. The company as-
sesses and predicts the future needs of customers, strives to deliv-
er the right product that is world class  provides the best possible 
product support to stay ahead in the race.  

SP’s: What is your observation of the global market poten-
tial in the next decade or two?
EB: Apart from the fact that CFMI has another 5,700 engines to 
be delivered, it is expected that both Airbus and Boeing would 
look for new generation engines by the end of the decade. This 
will generate a sizeable demand for our products. Besides, both 
Airbus and Boeing estimate that around 1,000 airliners are ex-
pected to be inducted into service over the next 20 years. We 
therefore see an ever growing demand for engines in the next 
two decades. SP

Close view:  
 Bombardier  

Challenger 850
   

...Continued from Page 21

For more information and related videos, visit: 
www.spsairbuz.net
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THE FIRST EVER INDIAN 
BUSINESS Aviation Expo 2010 
was organised from February 24 
to 26, 2010, in New Delhi. Hosted 
by MIU events, a UK-based or-

ganisation specialising in aviation conferenc-
es and exhibitions and the Exhibitions India 
Group, a leading trade promotion organisa-
tion, the three day forum hosted a variety of national and inter-
national speakers to shed light on business aviation and matters 
related to it. “Corporate aviation is a significant business tool to 
enable quicker access to corporate customers,” said Prem Behl, 
Chairman, Exhibitions India Group during his opening remarks. 
The importance of business aviation and its lack of proper growth 
despite India’s economy 
growing rapidly drew 
the attention of the 
panel speakers and the 
audience. “Without the 
cooperation of the gov-
erning bodies, India’s 
business aviation and to 
some extent civil avia-
tion will not be able to 
reach its true potential 
or can even be com-
pared with other leading 
economies,” they said. 

The panelist felt 
that while the civil 
aviation industry is ex-
pected to grow in India 
over the next decade, 
business aviation also 
has its own growth po-

tential. “Business aviation gets a stepchild 
treatment as compared to civil aviation,” 
said Captain Karan Singh, Vice President, 
Business Aviation Association of India 
(BAAI). From basic issues such as policy 
changes and fuel tax to infrastructure and 
regulations, business aviation in India is 
demanding the attention of the Indian gov-

ernment. With several expositions and trade fairs being organ-
ised to educate the public on business aviation, a movement 
seems to have started. “The sector needs more coordination 
from all the stakeholders to take advantage of the enormous 
growth potential that the Indian market has,” said Kapil Kaul, 
CEO, Centre for Asia Pacific Aviation (CAPA).  

The three-day 
event ended with 
a call for unity as 
well as a fresh start 
strived upon from 
BAAI to drive the 
government’s at-
tention to business 
aviation. Express-
ing his support for 
the sector, Prasant 
Sukul, Joint Sec-
retary, Ministry of 
Civil Aviation ad-
vised that the BAAI 
should list out the 
issues impacting 
the services provid-
ed by the operators 
for discussions with 
the ministry. SP

By Our Staff  
Correspondent

 The three-day Indian Business Aviation Expo 2010 organised in  
New Delhi called for unity and a fresh start to drive the government’s  

attention towards the business aviation sector 

Call for Unity

Speakers: (Left to Right)  
Captain Karan Singh, VP, 

Business Aviation Association 
of India, Nigel Harwood, CEO, 
Inter Globe General Aviation, 

Alan Perry, Head, MIU Events
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Aircraft GUIDANCE

I
N THE LATE 1940S, AIR navigation was revolution-
ised when the Civil Aeronautics Administration of the 
US (now Federal Aviation Administration) introduced 
a new and precise radio air navigation aid known 
as very high frequency (VHF) omni range (VOR). By 
mid-1952, 45,000 nautical Miles (NM) of VOR air-
ways, referred to as Victor airways, supplemented the 

70,000NM of federally maintained low frequency airways. The 
VOR facilitated accurate navigation within 200NM of its loca-
tion on 360 equally spaced tracks one degree apart, radiating 
from the beacon. 

VOR NAVIGATION  
With a VOR, a pilot can simply, accurately and without am-
biguity navigate from point A to point B, provided point B is 
within reception range of the signals transmitted by the VOR 
beacon. Unlike previous systems, the VOR provides directional 
information to the aircraft at all points within the reception 
range of the radio signal.

The concept is similar to a lighthouse which employs two 
beams of light. One beam sweeps at a uniform rate through 360 
degrees of the azimuth and the other when triggered, emits light 
rays in all directions at the same instant. When the sweeping 
beam passes north, the lighthouse flashes a white light visible in 
all directions at the same time. This serves as a reference signal. 
The second sweeping beam passes the observer, providing one 
with directional information. With the observed time difference 
between the omni directional flash and the sweeping beacon, 
the observer may determine one’s bearing to the lighthouse. 
For example, consider the sweeping beam to complete one ro-
tation every sixty seconds. When the beam passes north, an 

omni-directional flash 
of light provides the 
observer a cue to start 
one’s stopwatch. If he 
were to see the sweep-
ing beam 38 seconds 
after the white flash, 
the bearing relative to 
the lighthouse is deter-
mined as bearing from 
the  lighthouse = [Time 
elapsed/beam sweep 
period] x 360 = [38/60] 
x 360 = 228 degrees.

The VOR employs a 
similar principle. Here, 
instead of beams of 
light, radio waves ema-
nate from the trans-
mitter located on the 
ground. The radio waves are sensed by instruments onboard the 
aircraft and displayed as simplified and easily comprehensible in-
formation to the pilot.

The VOR provides directional information through phase 

By Vasuki Prasad, 
Bangalore

 The Very High Frequency Omni Range is a radio beacon par 
excellence for navigation. The VOR has been and continues to be 

the most popular primary navigational aid. 

Observer 38 seconds ~ 228º

Lighthouse

N

Moon over Pigeon  
Point Lighthouse: The 
sweeping beam  
of a lighthouse
   

PH
O

TO
G

R
AP

H
S

: 
W

W
W

.T
R

EV
O

R
D

.C
O

M
, R

O
YA

L 
S

 K
IN

G
, J

EP
PE

S
EN

 A
N

D
 T

YL
ER

 W
ES

TC
O

TT

A VOR set amidst the 
lush greenery of the 

United Kingdom
   

The use of a lighthouse to 
determine the observer’s 

bearing
   



• SP’S             • Issue 2 • 2010 Gwww.spsairbuz.net26

TECHNOLOGY / AIR TRAFFIC MANAGEMENT

comparison between two signals transmitted from the same 
facility, one reference and the other, variable. Both signals are 
30 Hz sine waves, the difference lying in the phase relationship 
between the two as a function of direction in azimuth. For ex-
ample, an aircraft located due east on a bearing of 090 degrees 
from the VOR, will see the variable signal lagging in phase by 90 
degrees with respect to the reference signal. The aircraft, when 
on a bearing of 175 degrees from the VOR, will receive the vari-
able signal lagging in phase by 175 degrees from the reference 
signal. Onboard electronic circuitry displays the phase differ-
ence to the pilot.  

Older VORs, also known as Classical VORs, now few in ser-
vice, used two sets of antennae—a fixed antenna which transmit-
ted the 30 Hz reference signal in all directions and a sweeping 
directional antenna which created the 30 Hz variable phase sig-
nal. The sweeping antenna rotates at 30 revolutions per second, 
serving as the backbone of the VOR’s operation. 

FREQUENCY ALLOCATION
VORs are generally assigned radio frequencies between 108.0 
MHz (Megahertz) and 117.95 MHz, with 50 KHz spacing. This 
9.95 MHz bandwidth assigned to VORs falls into the VHF range, 
above the FM broadcast band. Every VOR is assigned a unique 
frequency so that two VORs do not overlap their service volumes, 
that is, the volume of airspace within which the VOR signals may 
be received. 

As is evidenced in the table on Page 28, no two VORs in the 
vicinity of Bangalore have the same frequency. Rajkot in Gujarat 
has a VOR operating on 115.4 Mhz, which is the same as the 
Kancheepuram VOR, but the geographical distance between the 
two stations makes it impossible for an aircraft to receive trans-
mission from both the VOR beacons simultaneously. Despite com-
monality in frequency, there is no possibility of signal overlap and 
erroneous directional information. Similarly, Jaipur VOR operates 
at 112.9 MHz, same as Coimbatore’s CCB. The pilot can select the 
desired unique frequency to determine his bearing from 
the selected VOR station and navigate accurately.

INFORMATION IN THE CARRIER
The VHF waves serve only as carriers into which infor-
mation is injected for transmission. When there are two 
waves with the same frequency (30 Hz reference and 30 
Hz variable), there is a need to selectively code the two in 

such a way such that the onboard 
equipment is able to differentiate 
and  compare the two signals.

REFERENCE PHASE 
SIGNAL
The reference signal, which 
is transmitted omni-di-
rectionally, is frequency 
modulated on a 9,960 Hz 
sub-carrier. The sub-car-
rier is modulated with a 
deviation ratio of 16 +/- 1 
(tolerance of 1 unit). This 
means that the sub-carrier 
frequency varies with the 
instantaneous amplitude of the refer-
ence 30 Hz, the maximum deviation be-
ing (16+/- 1) X 30 = 480 Hz +/- 30 Hz. 
After modulation, the sub-carrier frequency varies from 9,480 Hz 
(9,960 Hz – 480 Hz) to 10,440 Hz (9,960 Hz + 480 Hz), the frequen-
cy deviation representative of the 30 Hz reference signal phase. 
Thus, the sub-carrier’s modulation as a function of time is fSUB = 
9,960 Hz + 480sin(t) Hz.

This frequency modulated sub-carrier amplitude modulates 
the VHF carrier, successfully placing the 30 Hz reference informa-
tion on the carrier as a distinguishable signal.

VARIABLE PHASE SIGNAL
A radio frequency pattern can be created by 
super-imposing the transmission pattern of 
one antenna over the other. The resultant 
pattern is an algebraic sum of the two pat-
terns. The variable phase antenna trans-
mits a pattern 
in the figure of 
eight in the hor-
izontal plane. 
The resultant 
pattern is that 
of a limacon, 
which rotates 
continuously in 
the horizontal 

Peak Intensity
(Equal in all directions)

Peak Intensity
(Highest at Lobes, Zero at Null)

Peak Intensity
(Highest at lobe due to REF and VAR 
addition)

I
REF

I
VAR

I
REF

- I
VAR

sin(θ) I(θ)

θ θ

I
VOR

Reference

90º lag

Variable

090º
VOR

N

175º
Reference

Variable

175º lag

Determination of the  
observer’s bearing by the phase  
comparison of the transmitted 

signals from a VOR
   Amplitude 9960Hz modulation of the 30Hz reference

Time

Amplitude converted to frequency

9960 10440 9960 9480 9960
10300 10300 9620 9620 Frequency

Time independent  
omnidirectional transmission  

of the reference signa
   

Frequency modulation of  
the 30Hz Reference signal
   

Sweeping  
directional  

transmission of  
the carrier  resulting  

in variable phase signal
   

Variable phase signal  
created by the interaction  

between the omnidirectional 
transmission of the reference,  
and the sweeping directional 

transmission of the carrier
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plane due to the 
rotation of the vari-
able phase anten-
na. To the airborne 

receiver, this rotating limacon pattern appears as a 30 Hz amplitude 
modulated wave, with an equation I(θ) = IREF - IVAR sin(θ) where θ is 
the azimuthal angle measured from the instantaneous direction of 
the variable phase antenna.

This pattern, when rotated clockwise in the azimuthal plane 
at 30 Hz, effectively amplitude modulates the carrier at 30 Hz 
by the fluctuation of signal strength due to the rotating inten-
sity distribution in the azimuth. The observer perceives a phase 
difference between the reference and variable phase signals of 

value equal to the bearing of the 
observer referenced to the mag-
netic North. The north or the 
bearing from the VOR, where the 
difference between the two signals 

is observed as zero, is aligned to the magnetic North as observed 
at that particular VOR site.

VOR IDENTIFIER
The ID of the VOR is transmitted in Morse code at a frequency of 
1,020 Hz, amplitude modulated over the VHF carrier frequency. 
This is to enable the pilot to listen to the ID and ensure that the 
equipment is tuned into the right VOR station.

CONE OF CONFUSION
There exists an inverted ‘cone of confusion’ over the VOR, which 
must be limited in angle to 50° from the vertical. In this cone of 
confusion, which has a radius of as much as 7NM at 36,000ft, sig-
nals from the VOR confuse the airborne receiver preventing it 
from deciding whether the aircraft is headed to the VOR station 

or away from it. This is due to the optimisation of the VOR signals 
for horizontal coverage and not vertical coverage.

VOR CLASSIFICATION
VOR stations are classified according to their intended use and reli-
able service is available only within the defined service volumes.

SSV Class Designator Altitude and Range Boundaries

T (Terminal) From 1000ft AGL to 12,000ft AGL at 
radial distances out to 25NM

L (Low Altitude) From 1,000ft AGL to 18,000ft AGL at 
radial distances out to 40 NM

H (High Altitude) From 1,000ft AGL to 14,500ft AGL at 
radial distance out to 40NM. From 
14,500ft AGL to 60,000ft AGL, at ra-
dial distances out to 100NM. From 
18,000ft to 45,000ft AGL, at radial 
distances out to 130NM

VORs which 
are intended for 
terminal use only 
such as for ap-
proach and de-
parture, have a T 
prefixed in Jeppe-
sen charts and 
are designated 
as TVOR. One example of a TVOR in India is 
Kancheepuram (KKP) used for departure/ar-
rival procedures for aircraft operating into/ 
out of Chennai.

VOR ACCURACY
The accuracy of a VOR depends on errors on account of reflec-
tions and multi-path propagation at the site, the airborne equip-
ment, cockpit instruments and piloting. With all these, the root 
sum square turns out to be 4.5 degrees with 95 per cent probabil-
ity or that the error must not exceed 4.5 degrees for 95 per cent of 
the operational time. The error contribution of the VOR alone is a 
maximum of 1.4 degrees.

Conventional VORs suffer from reflections from objects in 
the vicinity of the VOR site. This can be reduced by increasing 
the dimensions of the antenna. Besides, earlier with the use of 
a mechanically rotating antenna, the reliability of the VOR was 
low. The answer to both these problems was the Doppler VOR 
(DVOR), which is a physically larger VOR without a mechanically 
rotating antenna. DVORs are widely used today.

THE DVOR
The DVOR functions 
on the Doppler Effect 
principle. Signals are 
created in a man-
ner that an airborne 
receiver cannot dif-
ferentiate between a 
CVOR and a DVOR, 
while still providing 
reliable directional 
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information. Eliminating a rotating anten-
na improved the reliability of the system 
making it less prone to failure.

Doing away with a rotating antenna 
came at a sweet price: 48 antennae placed 
around a circle of approximately 13m diameter and one antenna 
placed in the centre. The whole arrangement is placed on a cir-
cular mesh approximately 24m in diameter. The VOR got bigger 
and the accuracy better, more immune to reflections from ob-
jects around its location. Test data indicate that 99.94 per cent 
of the time a DVOR system has less than ±0.35 degree of error. 
The internal monitoring system shuts down if the station if error 
exceeds one degree.

A little mathematics will help understand the operation of a 
DVOR. The 48 variable phase antennae are placed around a circle 
of 13.5m. Each antenna is turned on sequentially such that in one 
complete ‘rotation’ all 48 have been turned on. There are 30 such 
rotations per second and only two antennae located diametrically 
opposite are on at any given point of time.

The effective tangential speed of this circular antenna system 
can be calculated. With a radius of 6.75m, and a rotational speed 
of 30 revolutions per second, the instantaneous linear speed of 
the array is 30 rev/sec *2  radians per revolution * 6.75 m radius 
= 1272.35 m/s.

According to the Doppler Theory, the frequency shift of a slow 
moving source as compared to the speed of light is observed as 

∆f = (VREL-SOURCE/VLIGHT) X fTRANSMITTED     
Or 
∆f = (1272.35/299792458) X 113,400,000 Hz = 481.28 Hz
Where VREL-SOURCE  is the speed of the antenna relative to the 

observer
VLIGHT  is the speed of light in air 
fTRANSMITTED is the frequency of the wave transmitted from the 

antenna.
The figure of approximately 480 Hz is important. The Doppler 

shift is observed only when there is a relative velocity towards or 
away from the observer. For a fixed observer and a source travers-
ing a circular path, the relative velocity between the source and 
the observer reaches the maximum when the instantaneous lin-
ear velocity is directed towards the observer. In other words, the 
relative velocity varies as a function of the angular position of the 
source, as VREL-SOURCE = VLINEAR * - sin(θ)  

Positive angles are always measured 
in the anticlockwise direction. The 
above equation with a negative sign is 
indicative of an anticlockwise circular 
trajectory. For θ = 270° the switched an-
tenna is rotating towards the observer. 
This makes the relative velocity positive and for an observer very 
far from the VOR, this velocity is the maximum. However, sin(270) 
= -1, for an anticlockwise measurement of angle. Thus, negative of 
sin(270) makes it positive, maximising the velocity of the switched 
antenna array towards the observer aircraft. If the angle subtended 
at the VOR centre by the aircraft and the antenna was clockwise, the 
equation accordingly becomes 

VREL-SOURCE = VLINEAR X sin(θ) 
This figure of 481.28 Hz is just 1.28 Hz higher than the 480 Hz 

used for the reference signal in a CVOR (well within the tolerance 
of +/- 30 Hz). In other words, there is a possibility of transmitting 

VOR Name VOR Location VOR Frequency 
(Mhz)

VOR 
Identifier

Bangalore Bangalore  
International Airport

116.8 BIA

Bangalore Bangalore HAL airport 115.5 BBG
Silgat 16 NM North East  

of BIA
114.5 BIB

Chennai Chennai 112.5 MMV
Kancheepuram Kancheepuram 115.4 KKP
Tiruchirappalli Tiruchirappalli 113.1 TTR
Madurai Madurai 1161 MDI
Thiruvananthapuram Thiruvananthapuram 115.1 TVM
Cochin Cochin 113.5 CIA
Calicut Calicut 116.5 CLC
Coimbatore Coimbatore 112.9 CCB
Mangalore Mangalore 114.2 MML
Goa Goa 113.6 GGO
Belgaum Belgaum 112.1 BBM
Bellary Bellary 112.8 BBI
Tirupati Tirupati 115.2 TTP

Mathematical view of  
how the Doppler VOR,  

by its antenna switching,  
creates the variable signal.

   

A basic diagram showing the parts  
of a Doppler VOR
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a wave similar to the CVOR’s reference signal from the rotating 
switched circular antenna array. Thus, transmitting a VHF car-
rier from the switched circular antenna array, amplitude modu-
lated by a 9,960 Hz carrier, will make the airborne receiver de-
tect a frequency modulation of 480 Hz deviation. The frequency 
of the sub-carrier will be fSUB = 9,960 Hz - 480 sin(θ) Hz, where  
θ = angle subtended at the VOR by the aircraft and the switched 
on antenna This signal from the VOR is observer position de-
pendant and hence can no longer be called the reference phase 
signal. In a DVOR, this component of the VOR signal is termed 
the variable phase.

REFERENCE PHASE
If the 9,960 Hz sub-carrier modulated VHF carrier component be-
comes the variable phase, it is natural for a 30 Hz amplitude modu-
lated VHF carrier to be transmitted omni-directionally as the ref-
erence phase. Thus, in the DVOR, the reference and variable phase 
signals are interchanged. The equation of the signal intensity of 
the reference carrier, as a function of time is: 

I(t) = IREF sin(t)  where IREF  is the peak signal intensity of the 
transmitted VHF carrier.

DIRECTION OF ROTATION
The direction of rotation adopted by a DVOR may be explained 
with the help of a simple analogous example.  In a helicopter at 
hover, the fuselage remains stationary while the rotor blades ro-
tate in the horizontal plane. Now, if by some means, we are able to 
grasp the blades of this helicopter and prevent its rotation, the fu-
selage would begin to rotate in the opposite direction. In a DVOR, 
the 30 Hz amplitude modulated signal is ‘held’ as the reference 
signal. It is but natural now for the CVOR’s reference phase to ro-
tate about in an anticlockwise direction as the variable phase. 

AIRBORNE EQUIPMENT
Airborne equipment for VOR reception and display of meaningful 
information consist of an antenna, VOR radio receiver and cock-
pit display. The airborne receiver is blind to the types of VOR—

CVOR or DVOR—as the signals from the two 
types convey similar information. Hence, for 
brevity, only the term VOR will be used in the 
following sections.

The antenna for the VOR receiver is usu-
ally located in the tail of the aircraft. The antenna must exhibit a 
polarisation similar to the polarisation of the wave—horizontal. 
Radio signals picked up by the antenna are filtered to allow only 
signals in the VOR frequency band to pass through. These signals 
are converted to a lower frequency, amplified and the information 
in the carrier extracted. The information in the carrier consists 
of the 9960 Hz frequency modulated reference sub-carrier, the 30 
Hz amplitude modulated variable signal, Morse tone and voice, if 
any. These three primary bits of information must be separated. 

A 30 Hz filter extracts the 30 Hz variable phase sine wave. A 9,960 
Hz filter extracts the sub-carrier, which in turn is frequency de-
modulated to extract the 30 Hz reference phase sine wave. A 1,020 
Hz filter extracts the Morse tone. The phase of the reference sig-
nal is compared with the phase of the variable signal. A voltage 
proportional to the phase difference of the two signals is sent to 
cockpit displays.

Electronic informa-
tion needs to be pre-
sented visually to a pi-
lot to be of operational 
use.

The most basic of 
VOR displays is known 
as an Omni Bearing 
Indicator (OBI) which 
allows the pilot to se-
lect a radial of the VOR 
through the Omni Bear-
ing Selector (OBS) knob 
on the lower left. By 
means of a bar known 
as the Course Deviation 
Indicator (CDI), the OBI 
indicates whether or not 
the aircraft is on the desired bearing to the VOR. Through mark-
ings on the OBI over which the CDI slides, the extent of deviation 
from selected radial is determined. It also displays the position of 
the aircraft relative to the VOR by means of a flag TO or FROM. 
This flag turns into a red-and-white striped flag when either the 
positional information is ‘confusing’ to the receiver or there is no 
signal from the VOR selected.

Supposing the aircraft is to the West of the VOR, that is, on 
radial 270 from the VOR. If the pilot sets the course on the OBI to 
090 or East, the needle would centre on the instrument indicating 
that the aircraft is either on the radial 090 or 270, as either radial 
can be flown by the aircraft with the same OBI setting of 090. In 
order to eliminate the anomaly between diametrically opposite 
radials, the To/From flag displays ‘TO’, to indicate that the pilot 
needs to fly on course 090 to reach the VOR.

If the plane was on radial 270 and was flown 
towards the VOR with OBS set to 090, the flag 
would indicate TO. Eventually, the aircraft would 

fly directly over the VOR after which the flag would indicate   ‘FROM’. 
The aircraft is now on radial 090 and flying a course of 090.

If winds blew from the South, the aircraft would drift towards 
the North. The aircraft would no longer be on radial 090 but on 

VOR radio receiver  
antenna located  
in the vertical  
tail of most airlines
   

Description of the OBI
   

To / From flags  
on the OBI
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a radial such as 089 or 088. The difference 
between the set course 090 in this case and 
the actual bearing from the VOR (088) would 
make the needle on the OBI drift slightly to 

the right, indicating drift  to the left of desired track. To regain 
track, the aircraft has to be steered toward the right till the needle 
centers again.

The needle on the OBI deflects to the extremes when the differ-
ence between the selected course and the actual bearing exceeds 
10 degrees on either side. For example, if the aircraft had drifted off 
course to radial 080 while the course set was 090, the needle would 
deflect fully to the right. Had it drifted to 085, the deflection would be 
midway between the centre and maximum deflection. 

EVOLUTION OF DISPLAY
The Horizontal Situation Indicator (HSI) evolved from the need 
for a pilot-friendly VOR display. While the OBS just indicates 

deflection, the HSI automatically 
rotates the whole VOR display to 
align it with the aircraft’s direction. 
When the aircraft is flying a head-

ing that is the same as the selected course, the HSI resembles an 
OBS. The working shall be explained by the display available on 
the Airbus A320.

The A320 cockpit has multiple modes of display in the cockpit. 
The wealth of information keeps the pilot situationally aware at all 
times. This navigation display mode shows only VOR navigational 
information. The upper right corner provides information of the 
VOR station that has been tuned to. In this example it is Bangalore’s 
BBG on 115.5 MHz. The VOR course selected by the pilot is 090.
The blue inverted triangle shows the aircraft heading as 040°. The 
display resolution on the circular compass is 10 degrees, and the 
aircraft’s nose is pointed to the gradation just after 3 (3 X 10° =30°).

The course selection pointer continues to point to the se-
lected course 090 ( Jesus Cross). The CDI, seen as a blue arrow, 
is on the right outer dot indicating that the aircraft needs to 

turn right to get back on track 090 and that the aircraft is either 
10 degrees or more deviated from the selected track. The VOR 
pointer appears as the white Radio Magnetic Direction Indica-
tor (RDMI) needle. This is a unit integrated into the Electronic 
HSI (EHSI). The tail of this RDMI needle shows the actual radial 
the aircraft is on. In the example, it is approximately on radial 
075 from BBG.

Information is very intuitive even if the RDMI is not consid-
ered. The bearing of the aircraft, relative to the VOR is supple-
mented by the relative angle between the aircraft and the selected 
course. To regain track, the procedure is clear—turn right such 
that the aircraft’s heading is towards the selected course pointer. 
As long as the aircraft’s heading and the course pointer converge, 
the aircraft will get back on track. Operating manuals stipulate 
how the track must be ‘captured’. 

At the bottom left of the display, the selected VOR (VOR1 is 
for the commander, VOR2 is for the first officer) is shown, along 
with an identifier and a distance information. This identifier is 
that of the selected VOR. Also shown is the distance of the aircraft 
to the VOR from a device which supplements directional infor-
mation with distance.

DISTANCE MEASURING EQUIPMENT (DME)
The DME is a device which operates in the microwave range. 
Pulses from the aircraft are transmitted on a frequency recog-
nisable by a specific DME transceiver located on the ground. 
The pulses are received by the ground based DME unit, ampli-
fied and transmitted. These transmitted pulses are received by 
the aircraft’s DME unit after a delay. The measured delay indi-
cates the distance between the aircraft and the ground unit.

The position of the aircraft can be determined by 
specifying its bearing and distance. Bearing speci-
fies the direction from the VOR to the aircraft. Dis-
tance specifies where along that bearing the aircraft 
is located. But for this method to work, the ground 
based DME unit must be ‘collocated’ with the VOR. 
The VOR and DME antenna are usually located on 
the same vertical axis, which is the usual configura-
tion. The separation of the VOR and DME antenna 
must not exceed 2000ft. For VOR used for approach, 
this distance must not exceed 100ft for CVOR and 
260 ft for the DVOR. This is due to the higher accu-

racy required for terminal and approach/landing.

AREA NAVIGATION 
The VOR revolutionised air navigation. The VOR–DME lent ex-
treme flexibility to navigation allowing for Area Navigation in which 
the aircraft is not constrained to fly along a ra-
dial. It has the freedom to follow a path which 
may not be coincident with any radial while 
still using the VOR and DME for navigation.

Sophisticated, information  
packed VOR display on the  
A320 Navigation Display Unit.
   

VOR at Surabaya,  
Indonesia
   

Course Deviation  
as shown by the  
vertical CDI bar
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The domestic Air Traffic 
System (ATS) in India is made 
up primarily of VOR airways. 
A VOR airway utilises a VOR 
radial which continues as the 
radial of another VOR. For ex-

ample, W56N is an airway which originates at Bangalore and 
terminates at Mumbai. Before Bangalore International Airport 
was operational, the route started at BBG, continued to BBI, and 
then heading to BBB. The route can be described as BBG radial 
343, until radial 163 of BBI is intercepted. Over BBI, turn left to 
fly on radial 318 for 73 NM area navigate on a track of 320 for 

45M, turn left to a track of 317 to 
area navigate before receiving sig-
nals from BBB at around 190NM 
from BBB. Then proceed towards 
BBB. Since the airway involves 
huge distances between VORs, 
especially in the BBI-BBB leg, the 
minimum altitude of the aircraft 
has to be 25,000ft above sea level. 

An example of an airway that 
is not a straight line between two 
VORs is W15S from Mumbai’s BBB 
to Goa’s GGO. It involves flying on 
Radial 183 of BBB, till the aircraft 
crosses GGO’s radial 333, where 
course 153 is tracked. The point 
where these two radials BBB’s 183 
and GGO’s 333 intersect, forms a 
waypoint KABSO. Waypoints are 
five lettered and are mostly the 
result of the intersection of two 
non-linear radials of a VOR. 

CONCLUSION
The VOR is a radio beacon par ex-
cellence for navigation.  Aircraft 
flying with the inertial navigation 
system depend on VORs for   posi-
tion updates.  The VOR has been 
and continues to be the most 
popular primary navigational aid. 
However, this technology is tend-
ing to obsolescence and is   being 
replaced by more accurate devices 
such as the Global Positioning Sys-
tem (GPS) which, compared to the 
VOR, is immune to the problems 
such as   limited range, expensive 
installation and maintenance, 
scalloping, reflections and errors 
inherent to a VHF radio wave. Al-
though GPS is used by many air-
craft in the Indian airspace, it is 
controlled by the US and can be 

jammed or degraded at will. Hence it would be unsafe and unwise 
to depend on it as a primary navigation aid, not till GAGAN or 
an Indian government operated satellite navigation system is in 
place. It appears therefore that VORs will continue to serve as the 
mainstay of the ATS in India for a long time to come. SP

(With inputs from M. Ali Said, a technician with the VOR and ATC 
systems at Surabaya International Airport, Juanda)

The writer is a design engineer with a major North American 
aerospace and avionics company

Concept of Area  
Navigation (RNAV)  
using the VOR
   

Section of a Jeppesen  
Chart showing VORs,  
airways and waypoints  
in and around Mumbai
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A
S THE INDIAN ECONOMY EMERGES 
from recession, business aviation is beginning to 
show initial signs of a rebound. Revival of interest 
amongst corporate houses in the latest business 
jets was visible at the recent exposition India Avia-
tion 2010 held at Hyderabad in the first week of 
March. However, the following week, both the ex-

isting and prospective owners of business jets received a minor jolt. 
Corporate heads and senior executives who undertake journeys in 
company owned  jets, can no longer access their aircraft in their 
company-owned vehicles. At the entry gate, they will compulsorily 
have to switch over along with their baggage to chauffer driven ve-
hicles provided by the airport operator.

At the Chhatrapati Shivaji International Airport, Mumbai, such 
a passenger will have to shell out Rs 10,000 for a ride in a Mercedes 
Benz or Rs 8,000 in a  Toyota Camry over a distance of 150 metres 
from the entry gate of the airport to the aircraft and back. For an ac-
companying assistant, an additional Rs 1,250 would be levied. For  
the VIP  lounge if used, he/she would have to part with another Rs 
5,000 for two hours and Rs 2,500 per hour beyond that. The manage-
ment of Mumbai International Airport Ltd (MIAL) justified the new 
procedure for accessing the company owned aircraft and the charges 
levied as measures necessary to enhance security. Ostensibly, these 
measures have been introduced in the general aviation area “to  ad-
dress some non-compliances, to ensure standardisation and en-
hance airside safety in line with Directorate General of Civil Aviation 
guidelines as there were no checks and balances in the procedure  to 
access the aircraft.”  Corporate houses are not convinced as their own 
vehicles and drivers are also security cleared and equally safe. They 
feel  that the  new measures are meant just to raise easy money. It is 
only a matter of time before similar measures are adopted at other 
privately-operated airports.

Apart from business aviation, there are dichotomies in the vari-
ous charges levied on air travellers and users of airports primarily on 
account of lack of clarity and regulation. On the one hand, private 
investors have made colossal investments in the world class inter-
national airports at Bangalore and Hyderabad as also in the exten-
sive upgradation/modernisation of Indira Gandhi International Air-
port (IGIA), Delhi and the Chhatrapati Shivaji International Airport, 
Mumbai. While entrepreneurs  are undoubtedly entitled to harvest 
returns proportionate to their investments, it  appears that there are 
serious impediments in the process impinging on the credibility and 
future of the public-private partnership concept itself. An immediate 
problem plaguing the investors is default by the major airport users 
in payment of dues. For example, the domestic  and international air-
lines together owe MIAL around Rs 200 crore. One particular airline 
of repute in the private sector owes Rs 60 crore to GMR Infrastruc-
ture Ltd for operations at IGIA, Delhi and Rajiv Gandhi International 
Airport, Hyderabad. Given the fragile nature of the airline industry 
globally, airport operators are understandably concerned as these 
dues have the potential to turn into bad debts. Airport operators 
have therefore tightened schedules for payment by airlines and are 
demanding bank guarantees to cover charges for aeronautical ser-
vices for two months and non-aeronautical services for six months.

Then there is the question of airport development fee and user 
development fee charged by the airport operators to close the funding 

gap. This burden is finally passed on to the passenger who can in no 
way assess whether or not the fees charged are reasonable. Revenue 
to the airport operator accrues from both aeronautical and commer-
cial segments. However, the quantum of revenue generated from the 
latter is extremely low and by itself, is unlikely to be attractive to the 
investor. As such in the commercial segment, there is an imperative 
need for less of regulation and more of incentives to encourage the 
investor to build a strong revenue base and render their investments 
reasonably attractive. Of course, investors would prefer involvement 
both in aeronautical and commercial segments to obtain the best 
returns on investments. However, a free hand to the investor in the 
drive to maximise returns could make air travel less affordable, ulti-
mately impacting the finances of airlines.  

The issues are undoubtedly complex and while airport operators 
and airline managements continue to debate the propriety of charg-
es, it would finally devolve on the Airports Economic Regulatory 
Authority to reconcile  the conflicting paradigms and find a balance 
among the interests of private players building world-class airports, 
the government’s responsibility to make their investments attractive 
and the need to preserve the interests of the passenger. SP

—By B.K. Pandey, Bangalore
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