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IAF Special

The IAF has comprehensive plans to not only regain but augment its force levels, 
but the slow pace at which these are fructifying is the biggest worry.

CorrECTIon

We regret that in the article “set to Take off” 
published in september issue of SP’s Aviation, 

the author wrongly mentioned about BaaI, 
which is no more in existence. BaaI has merged 

with a new body,  the Business aircraft operators 
association (Baoa),which is recognised by IBaC.  

Rohit Kapur is the President of Baoa. 
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A word from editor
IAF SPECIAL

it is of paramount 
importance to augment 

iaf’s entire range of capabilities 
– from rocketry to  combat   
and transport aircraft, to uaVs 
and heliborne  operations, 
besides ushering in an era of 
Vigorous r&d with actiVe  
priVate sector participation

Jayant Baranwal 

Publisher & Editor-in-Chief

A
S IT celebrATeS ITS 79th anniversary, the In-
dian Air Force (IAF) has just one wish to make be-
fore blowing out the candles on the birthday cake: 
modernise. Indeed, modernisation is the mantra 
for any air force in the world to develop full spec-
trum capabilities, and the IAF is no exception. 

The IAF has come a long way since 1932 when it began 
with half a dozen officers and a couple of Wapiti aircraft. To-
day, the men and women in blue of the world’s fourth largest 
air force can proudly look back on those years, having bravely 
faced challenges not only from the enemy but of operating over  
some of the most hostile terrain  in the world. Along with the 
heroics, there were the heartbreaks, too. The appalling series of 
crashes of its frontline fighters in recent years must be one of 
the worst chapters in IAF history. This would have been a seri-
ous blow for any air force, but the IAF has shown steely resolve 
in breaking out of the thunderclouds into bright sunshine. For 
things are looking up now, and the IAF is finally on the home 
stretch to acquiring the long-awaited medium multi-role com-
bat aircraft (MMRCA)—a contract  that will probably be sealed 
before the year is out.

The IAF of tomorrow should be ready to scramble to guard 
India’s enhanced strategic and security interests that extend 
from the Straits of Hormuz to the Straits of Malacca, and includes 
the Central Asian Region. For this, the importance of long-range 
precision strike, strategic surveillance, and other revolution in 
military affairs (RMA) technologies in maintaining air superior-
ity cannot be overstated. So it is of paramount importance to 
augment the Air Force’s entire range of capabilities—from rock-
etry to  combat  and transport aircraft, to UAVs and heliborne  
operations, besides ushering in an era of vigorous research and 
development (R&D) with active private sector participation. No 
wonder the acquisition of force multipliers like airborne warn-
ing and control system (AWACS), midair refuelling aircraft, and 
advanced radars—all crucial elements in force potency—top the 
IAF’s shopping list.

In this issue, we also look at the emerging unique partner-
ships between industry and air force that are key to energis-
ing the Indian aerospace sector. It is good to see New Delhi 
shaking hands with major international aerospace players like 
Honeywell over deals that augur well for India’s civil aviation 
scene, which is rapidly ascending to a 20 per cent growth level. 

A key element that fuels this remarkable progress is corporate 
aviation. This is a sector that is poised for phenomenal growth, 
but it needs more than a little help from the industry, which 
should be freed from the yoke of stifling tax regimes and regu-
lations. We take a closer look at all this and analyse trends in 
regional aviation in India that is witnessing the fastest air traffic 
growth—of nearly 10 per cent expected to be sustained over the 
next 20 years. That said, however, little can happen in the air 
without things changing on the ground. 

The need of the hour is for the government to do more to set 
up a modern aerospace industry and R&D establishment. Com-
bined with the significant strides India has already made in the 
regime of space technology, this will enable the country to take 
bolder steps not just in aerospace, but in defence research and 
development. That, perhaps, would be the best way to salute 
the IAF, which should ideally aim for a 50 combat-squadron 
force by, say, 2032, when it could happily put 100 candles on 
its birthday cake.

Jai Hind!

SP Guide PublicationS’ PubliSher and editor-in-chief Mr Jayant 
baranwal PreSentS SP’S Military yearbook 2011-2012 (an annual 
feature Since 1965) to Mr a.k. antony, defence MiniSter.
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Civil  Business AviAtion

i
SN’T AN execuTIVe jeT a 
good-looking, power-packed 
machine? But beauty and per-
formance come at a price—as 
any business aircraft owner 
will tell you. It is a price that 

many prosperous and up-and-coming 
Indian entrepreneurs are ready to pay.

According to JP Morgan North American Equity Re-
search’s business jet monthly report for September, global 
business jet deliveries are expected to remain flat this year 

at about 549 aircraft. This is a depress-
ing 47 per cent below the peak attained 
in 2008. But the good news is that sales 
could rise by 20 per cent to more than 
650 next year.

In India, too, the picture is rather 
rosy. Till a few years ago, only the coun-
try’s super-rich could afford to own an 

aircraft. In 2003, there were just 350 private aircraft of all 
kinds in the country. That figure has practically doubled, 
and could easily double again within the next 10 years. Al-

By joseph Noronha, 
Goa

It’s all Rosy
Although the number of corporate jets in the country is still 

relatively low, the major business aviation manufacturers that 
currently dominate the global scene, like Bombardier, Cessna, 

Dassault Aviation, Embraer, Gulfstream and Hawker Beechcraft, 
are all bullish about the Indian market
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though the number of corporate jets in the country is still 
relatively low, all the major business aviation manufactur-
ers that currently dominate the global scene, like Bombar-
dier Aerospace, Cessna Aircraft Company, Dassault Aviation, 
Embraer, Gulfstream Aerospace and Hawker Beechcraft, are 
bullish about the Indian market. According to the US-based 
consultancy Firestone Management Group, there were 136 
business jets registered in India as on March 15 this year, 
95 of which were less than 10 years old. This constitutes 
the largest business jet fleet in Asia. Hawker Beechcraft was 
ranked first with 35 private jets (26 per cent of the total). 
It was followed by Cessna, Bombardier, Dassault and Gulf-
stream in that order.

Purchase Procedures
Most corporations perceive business aircraft as an invaluable 
productivity-enhancing tool. However, many governments, in-
cluding that of India, appear to view private planes through 
the rich-versus-poor prism and seem to believe that these ma-
chines are essentially toys of the wealthy. Government officials 
see no compelling reason or urgency to simplify import licens-
ing procedures or to lower duties and taxes, or, to promote 
dedicated business aviation infrastructure. Anyone hoping to 
acquire a business jet, therefore, should be prepared to en-
counter hurdles at every stage, not least because a business 
aircraft represents a sizeable investment. For most individuals 
or company executives it is still a once-in-a-lifetime decision.

And the costs do add up. Besides the initial purchase price, 
insurance, fuel, maintenance, airport and navigation fees, cater-
ing, crew, and hidden items—all must be factored in before tak-
ing the plunge. Not everyone needs to own an aircraft to enjoy 
the benefits of business aviation. At the most basic level, jet card 
or block charter arrangements should ideally suit customers 
who envisage a requirement of 100 hours or less of flying per 
year. Then there’s fractional jet ownership—similar to the famil-
iar time sharing plans of tourist resorts—which offers mobility, 
convenience, flexibility and privacy without the high cost of full 
ownership, and without having to get too involved in mainte-
nance or operational issues. Leasing is an attractive alternative 
in case of lack of ready cash if annual utilisation is expected to 
be above 250 hours of flight time, preferably even 300 to 350 
hours. It enables the cost to be spread across many years and 
allows the operator to fly at a relatively economical price. At the 
end of the lease period, the lessee has the option either to return 
the aircraft, renew the lease or purchase the plane.

However, becoming the exclusive owner of a sleek and 
powerful new business jet obviously has its charm. But import-
ing an aircraft into India can take several months. The tedious 
process includes obtaining approvals and completing import 
licensing requirements with the Directorate General of Civil 
Aviation (DGCA), the Reserve Bank of India (RBI) and the Cus-
toms Department among other agencies. Private aviation com-
pliances are treated on par with those of scheduled airlines. So 
acquiring a small personal jet can be as complicated as buy-
ing a Boeing B747. Finance is accessible only if prior approval 
has been obtained from the RBI. When the aircraft does finally 
fly in, its anxious owner has to contend with hefty customs 
duty and other taxes, besides high sales tax on aviation fuel. 
Although non-scheduled operator permit (NSOP) holders are 
exempt from customs, aircraft imported for private use attract 
over 25 per cent duty. And since prices of imported aircraft are 

generally quoted in US dollars, the outlay goes up if the value of 
the rupee drops against the dollar. There’s anecdotal evidence 
that a few deals have fallen through due to the time and ten-
sion involved in the whole affair. 

However, manufacturers like Cessna, responsible for the 
iconic Citation series, are always ready to assist prospective 
customers via its finance captive Cessna Finance Company 
(CFC). Mahindra and Mahindra (M&M) may also use its non-
banking financial arm—Mahindra & Mahindra Financial 
Services (Mahindra Finance)—to back sales of its aircraft. 
Mahindra Aerospace is seeking to establish itself as a lead-
ing aircraft manufacturer globally like Embraer of Brazil. 
It plans to build general aviation and business turboprop 
aircraft of up to 18-seat capacity and sell 25-30 of them per 
month. The five-seat Mahindra-National Aerospace Labora-
tories (NAL) C-NM5 turboprop aircraft completed its maiden 
flight on September 1 and hopes to meet Federal Aviation 
Regulations (FAR) Part 23 norms in about six months. Inter-

national type certification is the ultimate goal for the light 
utility plane, expected to cost around $4,00,000 (`1.8 crore). 

No crisis iN Prices
According to Forbes’ 2011 list, India has 55 dollar billionaires, 
the fourth highest number in the world. A recent study by glob-
al consultant Deloitte Centre for Financial Services predicts 
that the number of millionaire households in India will grow 
from 2,86,000 to 6,94,000 between 2011 and 2020—a growth 
of 143 per cent. That means many more potential clients for 
private aircraft sales. Manufacturers point out that it is not too 
expensive to maintain a business jet. The monthly expenses on 
a super mid-size jet, for instance, may not exceed `8-10 lakh, 
including the pilot’s salary. But what about acquisition costs?

There’s a wide variety of business jets on offer, some 60 
models, intended to suit every need and pocket. In the personal 
jet category, the ultra-cheap Diamond D-Jet costs just $1.89 
million (`8.5 crore). Cessna recently announced a forthcoming 
addition to its Citation light jet family. Priced at $4.20 million 
(`19 crore) the Citation M2 neatly bridges the gap between its 

for the elite: 
gulfstrEam g550

in flight
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$3.1 million (`14 crore) Mustang 
and $6.7 million (`30.15 crore) 
Citation CJ2+. The M2 twinjet 
is slightly faster and larger than 
the popular very light category 
Embraer Phenom 100 (priced 
at around $3.9 million–`17.6 
crore) which it obviously seeks 
to challenge for market share. 
The light category Embraer 
Phenom 300 costs $8.5 million 
(`38.3 crore).

Moving up the ladder, the 
superlight Cessna Citation 
XLS+ is quoted at $12.3 million 
(`55.4 crore). While the midsize 
Hawker Beechcraft 950XP goes 
for $16 million (`72 crore), the 
Bombardier Challenger 300 
super-midsize jet costs $24.75 
million (`111.4 crore); the 
Hawker 4000 in the same cat-
egory is priced at $22.9 million 
(`103 crore). However, anyone 
hoping to acquire Embraer’s 
super-large Lineage 1000 would 
need to make an outlay of a little 
over $50 million (`225 crore). 
Bombardier’s ultra/long-range 
Global Express XRS sells at ap-
proximately $57.5 million (`259 
crore). Dassault Falcon claims 
to have over 60 per cent share 
of the Indian market for large 
cabin/long range business air-
craft and the Falcon 7X (Anil 
Ambani owns one) goes for 
$48.6 million (`219 crore). A 
Gulfstream G550, of the kind 
owned by Lakshmi Mittal, costs 
$59.8 million (`269 crore); and 
the Gulfstream G650 (due for service entry 
in 2012) could carry a price tag of $64.5 mil-
lion (`290 crore). Large corporate jetliners 
like the Boeing BBJ2 (preferred by Mukesh 
Ambani, India’s richest tycoon) cost $65.5 
million (`295 crore); while any industrialist bent on acquiring 
the top-of-the-line Airbus A320 Prestige should be prepared to 
shell out $85 million (`383 crore).

Several turboprop models are also available and they cost 
considerably less than business jets. Market leader Hawker 
Beechcraft’s Super King Air 350i, which claims to deliver un-
matched fuel efficiency and the lowest operating cost per seat 
mile, making it the greenest aircraft in its class, costs $6.5 mil-
lion (`29 crore). The Pilatus PC-12NG, another popular busi-
ness turboprop, costs a little over $4 million (`18 crore).

oPeratioNal exPectatioNs
Many Indian companies are beginning to realise the true 
worth of business aviation. Two factors account for its ap-
peal—utility and quality. With commercial aviation prone to 

delays, congestion and tire-
some security procedures, 
corporate executives yearn for 
a more satisfying travel ex-
perience. The time saved and 
greater reach of business air-
craft are seen as worth the ex-
tra expense. But expectations 
from business aviation opera-
tions are also rising. There’s 
growing demand for efficient 
handling services like private 
terminals, speedy customs 
and immigration clearances, 
executive amenities, concierge 
services—the works. However, 
most air charter companies are 
still forced to function like poor 
relatives of scheduled airlines. 
They operate from the same 
teeming terminals and the 
same chaotic airports and fly 
to the same destinations. There 
are no small airports or fixed-
base operators (FBOs) to cater 
exclusively to business aircraft. 
Though they are billed at com-
mercial rates, it is hard for pri-
vate jets to find parking space 
at most of the airports. Main-
tenance, repair and overhaul 
(MRO) facilities are woefully 
inadequate, meaning that busi-
ness jets periodically have to be 
flown overseas for servicing.

Still, according to the 2011 
edition of Bombardier’s “Busi-
ness Aircraft Market Fore-
cast”, India is projected to 
take delivery of 385 business 
jets between 2011 and 2020 

and another 945 jets between 2021 and 
2030. Does this sound like a realistic as-
sessment or the glowing projection of a 
business jet manufacturer?

The Airports Authority of India (AAI) 
recently revealed that general aviation movements went into 
the red in the first quarter of this financial year. The sec-
tor saw a fall of 12.9 per cent in April-June, compared to a 
growth of 36.6 per cent during the same period last year. 
Some aviation experts blame the recent corruption issues for 
the decline; apparently, business people do not wish to be 
suspected of conspicuous consumption. But the drop could 
also be a warning against complacency—the assumption that 
the business aviation growth story will be good, no matter 
what the operating environment. Indian business aviation is 
surely ready to bloom, but it would greatly help if the industry 
could be unshackled from regressive import taxes and com-
plex regulations, and infrastructure could keep pace with the 
fleet size. India would then account for an impressive share of 
new business aircraft, irrespective of the price. SP

with unique usps: 
(toP to bottom)

bombardiEr’s global 
ExPrEss xrs, dassault’s 

falcon 7x and hawkEr 900xP
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CeSSNA hAS lAuNched The Citation M2, a new 
light business jet that fills the gap between the Cita-
tion Mustang and the Citation CJ family. The Citation 
M2 features Garmin G3000 avionics, engines similar 

to those found in the Citation CJ series and an all-new cabin 
design. The aircraft is an aluminium airframe with a T-tail 
and a straight wing that includes LED lights. A cabin mock-
up of the Citation M2 will be on display at Cessna’s exhibit 
in the Las Vegas Convention Center during the 64th National 
Business Aviation Association (NBAA) annual meeting and 
Convention to be held from October 10 to 12, 2011.

With room for two crew members and up to six pas-
sengers, the $4.195 million Citation M2 has a maximum 
cruise speed of 400 knots true air speed (741 kilometres 
per hour) and a range of 1,300 nautical miles (2,408 kilo-
metres). The aircraft can operate at airports with runways 
as short as 3,250 feet (991 metres) and will climb to 41,000 
feet (12,497 metres) in 24 minutes.

“Operator feedback and owner insight have indicated a 
market for a Citation with the size, speed and range of the 
Citation M2. We expect to see customers new to the Citation 
family, Mustang owners looking for a logical next step or 
CJ1+ operators who want a new, more advanced Citation,” 
said Scott Ernest, President and CEO, Cessna.

The Citation M2 is powered by a pair of FADEC-con-
trolled Williams International FJ44-1AP-21 turbofan en-

gines, each producing 1,965 pounds of thrust. This new 
and improved version of Williams’ FJ44 engine incorpo-
rates improvements gleaned from more than six million 
hours of operation of the 4,000 FJ44 engines in service. 
The FJ44-1AP-21 produces 10-15 per cent more altitude 
thrust (depending on conditions) and consumes less fuel 
at long-range cruise than the previous version, enabling 
the M2 to climb quickly and cruise fast and far. The engine 
also provides significantly higher performance at hot and 
high conditions and an increase in the time between over-
haul (TBO) from 3,500 to 4,000 hours.

From the cockpit divider aft through the rear lavatory, 
the main passenger cabin of the Citation M2 is 58 inches 
wide (1.47 metres) and 11 feet (3.3 metres) long with a five-
inch dropped aisle providing a cabin height of 57 inches 
(1.45 metres). Eight large windows, roomy pedestal seats 
and intuitive cabin appointments highlight the all-new in-
terior, of which materials and colours can be hand selected 
by customers.

Cessna’s proprietary cabin management system that in-
cludes the latest interface options for greater in-flight pro-
ductivity and connectivity is optional.

First flight of the new Citation M2 will be in the first half 
of 2012, with Federal Aviation Administration certification 
(Part 23) expected in the first half of 2013, followed by deliv-
eries beginning in the second half of 2013. SP

The first flight of Cessna’s newly launched light 
business jet Citation M2 is likely to be in the 

first half of 2012
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By Joseph Noronha, 
Goa

The 30- to 50-seat regional jets prevalent in the past were overtaken by 
higher-capacity planes like the Bombardier CRJ700/900 and Embraer 
170/190. But even these aircraft are now being challenged for market 
share by newer models, some of which are faster, more comfortable 
and larger. 

Shifting 
DimenSionS

by 2013: BomBardier 
CS300 will have the Same 
engine aS CS100 rated at 
23,300 lb thrust
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t
hINk Of ‘reGIONAl AIrcrAfT’, and a small, 
slow-flying, Spartan plane, good only for short-
haul routes, probably comes to mind. But this 
may have been true till a decade or so back. The 
30- to 50-seat regional jets prevalent in the past 
are now in terminal decline. They were overtaken 

by higher-capacity planes like the Bombardier CRJ700/900 
and Embraer 170/190 which continue to taste some suc-
cess. However, even these aircraft are now being challenged 
for market share by newer models, some of which are faster, 
more comfortable and larger. And the lines separating re-
gional jets from regular narrow-body jets continue to blur. 

In the United States, the world’s foremost fan of regional 
aviation, more than 13,000 regional flights operate every 
day, constituting over 50 per cent of the nation’s commercial 
schedule. But its regional airlines seem stuck with too many 
50-seaters and are in critical need of larger planes. This ap-
plies to many other parts of the world as well. What better 
way to remedy the situation than to induct Bombardier’s 
largest regional jet, the CRJ1000 NextGen.

Generation next
The Bombardier CRJ1000 NextGen is the newest member of 
the distinguished aircraft family that pioneered regional jet 
services in 1992. The 100-seat aircraft made an impressive 
entry into service last December. With 13 CRJ1000s current-
ly being operated by Brit Air and Air Nostrum, the fleet has 
achieved a 99.4 per cent dispatch reliability rate and 99.9 
schedule completion rate. Introduced specifically to meet the 

needs of growing regional airlines for jets of up to 100 seats, 
the new model claims to offer improved cabin comfort and 
14 per cent reduction in operating costs as compared to its 
competition. It also features a new fly-by-wire rudder sys-
tem, new technology carbon brakes and larger forward and 
aft baggage compartments. Powered by twin General Electric 
CF34-8C5A1 engines, each producing a maximum thrust of 
64.5 kN (14,510 lb), this plane is the “greenest” member of 
the CRJ family. In a typical 500 nautical mile mission, it con-
sumes as little as 3.33 litres of fuel every 100 kilometres per 
seat—four per cent lower than initially projected. 

The CRJ1000 NextGen should appeal to the regional air-
line industry as an ideal solution for medium-haul require-
ments. It might even serve as a replacement for older-gen-
eration, narrow-body jets, where demand is not too strong. 
Bombardier currently has orders for 49 CRJ1000s with 36 
more on backlog. And it already faces competition from a 
new source—Russia. 

In an industry dominated by Western aviation firms, a 
Russian airliner rarely makes a splash, but Sukhoi hopes to 
change all that. The Sukhoi Superjet SSJ100-95 is a modern, 
fly-by-wire, regional twin-jet capable of carrying 75 to 98 
passengers up to a range of 4,400 kilometres. It is the first all-
new airliner Russia has built since the fall of the Soviet Union, 
and designed to meet stringent Western standards. Is it as 
quiet, calm and comfortable as regional aircraft produced by 
market leaders like Bombardier of Canada and Embraer of 
Brazil? The Russians say it is. It also aims to substantially 
lower the operating costs. With over 300 orders secured by 

Super efficient: Sukhoi 
SuPerJet iS a modern, 
fly-By-wire regional 

twin-Jet
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early 2011, this is being described as the most important civil 
aircraft programme of the Russian aerospace industry. It has 
international pedigree too, since it has been developed with 
the assistance of Boeing and Ilyushin and is powered by the 
SaM146 turbofan produced by Powerjet, a Franco-Russian 
joint venture set up by NPO Saturn and Snecma. The Power-
Jet SaM146 engine produces 60 to 78 kN (13,500 to 17,500 
lb) thrust. The airliner may eventually get a larger sibling, 
possibly with up to 130 seats, but not until its current slightly 
heavy version loses some weight.

The Sukhoi Superjet 100, incidentally, is the first of the 
four all-new regional twinjets heralding a bright age of super-
efficient aircraft which cut fuel consumption and maintenance 
costs significantly, compared to the existing types. Unsurpris-
ingly, they also signal an impending eastward shift in aircraft 
manufacture. The other offerings are, firstly, the Chinese 
Comac ARJ21 powered by the specially developed GE CF34-
10A engine, with thrust of 17,057 lb. The baseline ARJ21, with 
a capacity of 70 to 95 passengers, is expected to make a de-
layed entry into service, a few months from now. Then there’s 
the Bombardier C Series regional jet, expected to enter service 
in 2013. Its CS100 version with 110 to 125 seats will use the 
PW15000G producing 21,000 lb thrust while the CS300 that 
will take 130 to 145 passengers will have the same engine 
rated at 23,300 lb thrust. Bringing up the rear is the Japanese 
Mitsubishi Regional Jet (MRJ), scheduled for entry into service 
in 2014. The 70- to 80-seat MRJ 70 has chosen Pratt & Whit-
ney’s new fuel-efficient PW1200G geared turbofan (GTF) en-
gine rated at 15,600 lb thrust, while its larger sibling, the 86- to 
96-seat MRJ 90, will have the same engine rated at 17,600 lb. 

turbocharGed treats
There was a time when jets were threatening to banish tur-
boprop aircraft from the commercial market, but not any lon-
ger. Turboprops’ share of the total regional aircraft market 
in 2000 was just 15 per cent. As their fuel efficiency, speed 
and range improved, their share hit 40 per cent in 2010. And 
further increases of market share are widely anticipated. In 
general, turboprop aircraft have 30-50 per cent lower fuel 
consumption and can operate from shorter runways than re-
gional jets. The introduction of active noise-reduction systems 
(which lessen cabin noise to levels comparable to regional 
jets) also serve to improve their attractiveness. On the flip 
side, however, they generally have higher engine mainte-
nance costs, shorter ranges and lower cruising speeds.

A prominent example is the new ATR 72–600, a twin-
turboprop short-haul regional airliner built by the French-
Italian manufacturer ATR. This plane features the latest 
technological enhancements while building upon the well-
known advantages of its predecessors, like high efficiency, 
proven dispatch reliability, low fuel burn and reduced op-
erating cost. It is equipped with a new ‘glass cockpit’ avi-
onics suite. The new ‘Armonia’ cabin has 68 to 74 thinner 
and lighter seats and larger overhead bins. The powerful 
PW127M engines give the aircraft improved capability to 
take off from short runways, even in hot-and-high condi-
tions. This permits operations from even the most restrictive 
airports in emerging economies like India and Brazil.

ATR, indeed, is on a roll having finished 2010 with an 
order of 80 aircraft and a backlog of 159. This, coupled with 
a projected global demand for some 3,000 turboprops over 

the next 20 years, has encouraged the company to raise an-
nual production from just over 50 aircraft currently to 70 
by 2012.

Bombardier, the world’s third-largest aircraft manufac-
turer, is also targeting emerging markets for regional or-
ders. Company officials say the speed of their turboprops 
can be compared to regional jets, enabling airlines to get 
more flying hours per day out of their fleet. The Bombardier 
Q400 NextGen aircraft has up to 78 seats and is best suited 
for short-haul routes. It boasts 30 per cent better econom-
ics and costs than a typical 70-seat regional jet. Its tried-
and-tested PW150A engines and systems also require less 
frequent maintenance, thus reducing any perceived disad-
vantages when pitted against jets. 

Bombardier recently broke into the Indian market for 
the first time, selling 15 Q400 aircraft (plus 15 options) to 
low-cost carrier SpiceJet. This gave it an opportunity to 
make a good impression, since other Indian carriers are 
also expressing interest in the manufacturer’s regional jets 
and turboprops. In September, SpiceJet began operating the 
new planes on regional routes in South India and expects to 
receive all its aircraft by next July. 

Bombardier is also mulling development of a 90-seat 
stretch version of the Q400, currently called the Q400X project, 
for possible introduction in 2013-14. In response to this move, 
ATR is also reportedly studying a 90-seat stretch option. Deci-
sions on both programme launches are expected next year.

reGional aspirations
Regional carriers are facing hard times in many countries. 
Sometimes just to survive in a dog-eat-dog world becomes 
a challenge. They need to be quick-witted, jumping in and 
grabbing opportunities as they arise. And it greatly helps to 
have a fleet of reliable and fuel-efficient aircraft with low op-
erating costs. 

According to the Airbus “Global Market Forecast 2011-
30”, the fastest air traffic growth over the next 20 years will be 
9.8 per cent in India. But this country has severe infrastruc-
ture constraints that may persist for several years. Where an 
airline might have preferred to operate a Boeing B737 or an 
Airbus A320, it is forced to fly a smaller plane because appro-
priate runways just aren’t available. The national carriers are 
likely to acquire regional aircraft in growing numbers as they 
try to diversify from the overcrowded mainline routes and fill 
the glaring gaps in regional services. Practically, half of Air 
India’s total capacity may be deployed on Tier-2 and Tier-3 
routes by 2015.While turboprops will do nicely for short- and 
medium-haul flights, small single-aisle jets are the best bet 
for larger capacity and longer routes.

According to Bombardier’s “Commercial Aircraft Market 
Forecast 2011-30”, aircraft with optimised economics, opera-
tional efficiency and environment-friendly technology will be 
the leading force of a sustainable aviation industry. It expects 
the 20- to 59-seat global regional fleet to shrink by more than 
60 per cent. But the larger sizes should see a strong revival of 
demand as the benefits of aviation touch new areas. While the 
60- to 99-seat segment will increase more than 300 per cent, 
the 100- to 149-seat segment (which strangely has not seen a 
single successful offering so far) is expected to grow by 77 per 
cent. If these predictions come true, there are exciting times 
ahead for regional aircraft manufacturers. SP
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Timing may be everything in determining who supplies 
India’s airlines with smaller capacity jets.  And now that five 

manufacturers are vying for a piece of the huge Indian market, 
Embraer faces new competition in an airplane category it is 

credited with creating.

Competing for 
Middle Ground

By SP’s Special Correspondent
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t
he freNzy Of New aircraft orders for Airbus 
at this year’s Paris Air Show confirmed an indus-
try on the rebound. The European manufactur-
er’s order book swelled by more than a thousand 
units in less than a week, thanks to airlines that 
were quick to sign up for its re-engined A320 

family that promises better fuel burn to help keep costs in 
check. Yet there was another one thousand order milestone 
that didn’t capture quite the same attention but was, in 
some ways, probably more significant. Embraer, in its often 
understated way, announced that it had reached the land-
mark sales figure for its family of 70- to 120-seat E-Jets.

In a segment that is often misunderstood and frequently 
overlooked amid the publicity generated by mega-capacity 
airplanes and the rivalry between the world’s two biggest 
air framers, Brazil’s Embraer owns a commanding share of 
the market between 50-seat regional jets and larger single 
aisle jets. What is particularly remarkable is that aircraft 
for that capacity segment didn’t really exist a decade ago. 
As Embraer claims, it “tapped the gap.” And it did it in a 
very short time, just seven years after its first new airplane 
entered revenue service with LOT Polish Airlines.

Educating to changE PErcEPtions
The 70 to 120-seat category falls in the middle of two well-
defined groups of airplanes. When Embraer began market-
ing its new aircraft, it knew their performance and cabin at-

tributes were in a class above the traditional small regional 
jet standards. Since the letter R reinforced the association 
with all things regional, it quickly distanced itself from the 
pack by boldly dropping the original ERJ designation and 
creating the E-Jets moniker.

The manufacturer then embarked on a marketing cam-
paign that put greater emphasis on the opportunities in the 
capacity segment rather than the four airplanes themselves. 
“Because there was no airplane family ever optimised for 
the category before, prospective customers needed to know 
where and how they could deploy our E-Jets,” according to 
Alex Glock, Embraer’s Airline Market Vice President for Asia 
Pacific. “It wasn’t simply a case of build it and they will come. 
This was new territory for a lot of companies, including us.”

oftEn MisundErstood
New territory, indeed. While carriers in the more developed 
markets of North America and Europe recognised the capac-
ity gap, airlines in most other parts of the world had trouble 
figuring out where 70 and 100-seat jets could work. The re-
gional jet revolution never touched them and the absence 
of large fleets of small airplanes never generated a capacity 
gap. Long accustomed to operating only large single-aisle or 
wide-body transports, a 150-seat jet was considered a small 
aircraft by most of those airlines.

Filling the gap: embraer’s 
alex glock says timing may be 
everything in determining who 
suPPlies india’s airlines with 
smaller caPacity jets
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Things changed quickly after the drastic global market 
contraction and rising fuel prices in 2001. Embraer started 
booking orders for its new E-Jets from North American and 
European carriers who were suddenly faced with empty seats. 
Initially intended to replace their newly uneconomical small 
regional jets and over-capacity Boeing and Airbus single-aisle 
aircraft, a decision to right-size fleets as it is widely called, the 
new Embraer aircraft took on some remarkably different roles.

Instead of flying traditional short-haul routes, carriers 
like Air Canada integrated the airplanes in their mainline 
schedules. They added audio and video on demand enter-
tainment systems with TV screens at every seat, installed 
dedicated premium cabins, offered a variety of seat pitch to 
make configurations compatible with their larger airplanes, 
and they started flying them on some very long sectors. To-
day, the 100-seat Embraer E190s routinely fly five-hour legs. 
Between Perth and the Keeling Islands, just off the coast of 
Java, Virgin Australia is flying its E190s non-stop four hours 
and forty minutes, a sector flown entirely over water.

Any lingering perceptions of regional jets and their nar-
row business applications came to an abrupt end six years 
ago when a scrappy little American airline named Jet Blue 
Airways broke with traditional thinking and added 100-seat 
airplanes to its fleet of 156-seat A320s. Until then, low-cost 
carriers had followed the gospel of a single aircraft type as 
the only formula for success, touting efficiencies of scale and 
unit cost advantages.  Since then, low-cost carriers (LCC) 
in Austria, Brazil, the UK and Saudi Arabia have adopted 
the two-aircraft type strategy. Large jets work well for high-
demand LCC markets. Smaller jets have proven that they 
can work where their bigger siblings cannot.

ovErlookEd no MorE
Success breeds competition. Embraer’s vision for the market 
segment and its subsequent large international portfolio of E-
Jet customers (now 60 airlines from 40 countries) was bound 
to attract competitors. Bombardier of Canada stretched its 
venerable CRJ platform yet again to capture untapped inter-
est in the 100-seat category while the Russians and Japanese 
have both launched their own from-scratch programmes to 
challenge Embraer’s E-Jets. Earlier this year, the Sukhoi Su-
per Jet entered revenue service and Mitsubishi cut the first 
metal for its regional jet.

Even the Chinese, with a somewhat adapted ARJ21 de-
sign, are competing for a piece of the 70 to 120-seat pie. It re-
mains to be seen if the newcomers can duplicate the bench-
mark of mission versatility that E-Jets has set. Time will tell 
if operators of the SSJ and MRJ will deploy their airplanes on 
five-hour sectors or fly them in a LCC business model.

If there were any doubts as to the viability of the 70- to 
120-seat aircraft category, leasing companies have dispelled 
them. Traditionally preferring the security of proven Boeing 
and Airbus jets, lessors have finally embraced the 100-seat 
aircraft segment. Embraer E-Jets are the preferred small jet 
for Air Lease Corporation, a Los Angeles-based lessor run by 
Steven Udvar-Hazy, the former CEO of International Lease 
Finance Corporation.

Waking asia’s slEEPing dragon
An aircraft concept that took off in the US and Canada has 
since spread to Western Europe, Australia, Latin America 

and the Middle East. Now, airlines in East Africa, Eastern 
Europe, the Ukraine and Central Asia are discovering the 
potential of the capacity segment and are taking delivery of 
smaller jets. So why haven’t carriers in India or South East 
Asia embraced the movement? Is this to be another revolu-
tion that will bypass this part of the world, just like the 50-
seat regional phenomenon?

Embraer’s Alex Glock believes, “When they don’t have 
experience in our segment, it just takes future customers a 
little longer to understand the magnitude of the opportuni-
ties. But when they do, they move. Just look at what’s hap-
pening in China.”  

He is referring to the recent introduction of the first of the 
thirty 100-seat E-Jets by China Southern Airlines on a route 
network that will increase non-stop connectivity in the coun-
try’s eastern Xinjiang province. The airplanes will fly from 
Urumqi and link key cities in a region that is home to vast oil 
and gas reserves as well as a burgeoning tourism industry. 
After Tianjin Airlines and Henan Airlines, China Southern is 
the latest airline from that country to acquire 100-seat jets. 
When Hebei Airlines takes its first Embraer airplane later 
this year, Chinese carriers, collectively, will have ordered in 
excess of one hundred E-Jets. “These are agents of change,” 
according to Glock.  “It’s a new breed of workhorse.”

The capacity segment is gaining traction around Asia for 
Embraer and its competitors. In Japan, J-AIR, a subsidiary 
of Japan Airlines, and Fuji Dream Airlines, a start-up carrier, 
have been flying E-Jets for three years. Mandarin Airlines of 
Taiwan is using its fleet of E-Jets to fly to secondary points in 
mainland China, now that a new bilateral air service agree-
ment has opened up more links between the countries.  

In Central Asia, Kazakhstan’s Air Astana is building an 
impressive network from Almaty and Astana as it replaces 
older-generation airplanes and supplements A320 frequen-
cies with the dual class E190s it has added to its fleet. “This is 
precisely how we envisioned the 100-seat jet role,” explains 
Glock “and the momentum is gaining in South East Asia.”

Indonesia, too, has discovered the potential of 100 seat-
ers. Starting next year, Sriwijaya Airlines is planning to 
schedule the first of the twenty E190s on secondary routes 
that its competitors, including LCCs, cannot serve with their 
larger jets. National carrier Garuda is also shopping for new, 
smaller-capacity airplanes, and is being courted by the Ca-
nadians, Brazilians, Russians and Japanese.

coMing to india?
Glock has gone on record saying that all elements to making 
70 to 120-seat jets work in India are there but domestic air 
fares are still low compared to the rest of Asia. So why hasn’t 
the sector taken off like the rest of the world? Is India fun-
damentally different or is it an undiscovered treasure chest 
of opportunity? “All in due time,” says Glock. “I’m sure that 
when one major carrier embraces the smaller jet category, it 
will find a lot of untapped local and regional markets.”

If Glock is right, timing may be everything in determin-
ing who supplies India’s airlines with smaller capacity jets. 
Now that five manufacturers are vying for a piece of the 
huge Indian market, Embraer faces new competition in an 
airplane category it is credited with creating.  

The race for re-fleeting India is on. And the winner will 
certainly make headlines that everyone will notice. SP
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Honeywell has offered India 
its latest engine technology to 
support the next generation 

of the Indian Air Force 
(IAF) aircraft. Powering 

IAF’s Jaguar fighters with 
the F125IN engine is hailed 
as another building block in 
the remarkable partnership 

between Honeywell  
and India.

a Unique 

PartnershIP

By Prakash Chandra

Bob Smith
Vice President & 
Chief  Technology Officer 
(Engineering & Technology) 



Industry  Honeywell

18  SP’S AVIATION  Issue 10  • 2011  www.spsaviation.net

I
mAgINe AN AIrlINer ShuTTINg down its main 
engines and taxiing down the runway, powered just 
by its auxiliary power unit (APU)! Or an airliner built 
with super alloys that enable its bionic structure to 
mimic that of a bird, and equipped with seats that 
morph to adjust to your body shape. Or a jetliner 

with intelligent cabin wall membranes that not only con-
trol its cabin temperature, but magically turn transparent to 
give passengers breathtaking views of the wide blue yonder. 
Welcome to the world of futuristic features that aerospace 
companies are developing to make flying an entirely new 
experience. Leading the charge is Honeywell, which has 
been a leading partner of choice for Indian companies as the 
country vigorously bids to energise its aerospace industry. 
In a freewheeling chat with media persons recently in New 
Delhi, Honeywell’s Vice President and Chief Technology Of-
ficer (Engineering & Technology) Bob Smith, explained why 
his company is throttling up to strengthen “this unique part-
nership” and play a larger role in this effort.

“Modern aircraft do use a lot of space shuttle technology,” 
says Smith. Look at the glass cockpit design, for instance. 
Pioneered by the National Aeronautics and Space Adminis-
tration (NASA) and the aerospace industry, the glass cockpit 
was introduced in 1982 and is now widely considered as 
the industry standard. State-of-the-art monitors show flight, 
engine and aircraft performance data in simple and easily 
understood displays. Flight crews no longer have to scan 
hundreds of gauges and switches. Instead, a handful of com-
puter monitors provides them all the flight data they need.

“Similarly, fly-by-wire technology (FBW) is a spinoff from 
NASA’s space programme of the 1970s,” Smith recalls. It was 
put to spectacular use in Apollo 11’s lunar lander, Eagle. 
FBW translates the pilot’s actions into electronic signals that 
computers use to operate flight controls. A bank of comput-
ers constantly monitors pilot input and prevents the aircraft 
from exceeding its flight envelope, thereby increasing safety. 
And because FBW replaces heavy, complex mechanical link-
ages with lighter electrical wires, it is more efficient. Although 
it was initially used by fighter aircraft, digital fly-by-wire 
technology became hugely popular in commercial aviation 
when it debuted on the Airbus A320. The unique side-stick 
controller housed in the A320’s glass cockpit raised the bar 
on safety and efficiency higher than any technology in recent 
memory. In fact, all airliners designed since then have ab-
sorbed the glass cockpit and FBW technology.

“From writing databases into civil airliners and pilot data 
link communications, to tribology (the science and engineer-
ing of interacting surfaces in relative motion), Honeywell’s 
engineers are constantly innovating to touch the future,” says 
Smith. Take, for example, the 3-D primary flight display (PFD) 
Honeywell has developed. It is basically like a tunnel, which 
veers towards the direction of the flight plan while linked to 
the flight management system (FMS). The pilot of an aircraft 
flying along this tunnel would be able to see any turns ahead 
and decide on how the aircraft should bank by looking at the 
3D PFD seen down the tunnel. “The idea is to ensure that an 
aircraft has the best possible avionics, using which the pilot 
can always go back to mom in an emergency!” quips Smith. 
“In an emergency, the system takes over and presents a sim-
plistic picture as the reference point, so the pilot can take the 
best decision and in the minimum time frame.”

Using APUs for propulsion is another revolutionary con-
cept that Honeywell has developed. “The electric motor-gear 
doubles as an electric taxi system,” says Smith. “Using this, an 
aircraft, say, a Boeing 737 can just shut off the main engines 
and taxi. A highly efficient surface management system could 
be developed using this as a model.” Although these are early 
days yet, he believes the technology could be as near as a 
couple of years away. “We just have to decide on whether it 
should be done for retrofit or forward fit movement.”

Considering the fact that the Airports Authority of India 
(AAI) wants to use performance based navigation system 
(PBNS) in the country, would Honeywell consider chipping in 
to help the effort? “Definitely,” says Smith. “PBNS is a great 
idea and we’ll be happy to help augment India’s air traffic 
management (ATM) system. For example, at certain points, 
you could have required navigation performance (RNP)—a 
type of PBN that allows you to fly a specific path between 
two three-dimensionally defined points in space.” An RNP of 
say 12, means a navigation system that is able to calculate 
its position to within a circle with a radius of 12 nautical 
miles. The level of RNP an aircraft is capable of determines 
the separation required between aircraft. RNP approaches 
with RNP values (currently down to 0.1) allow aircraft to 
follow precise 3-D curved flight paths through congested 
airspace, observe effective noise abatement procedures, or 
through difficult terrain.

Honeywell has offered India its latest engine technology 
to support the next generation of the Indian Air Force (IAF) 
aircraft. Powering IAF’s Jaguar fighters with the F125IN en-
gine is hailed as another building block in the remarkable 
partnership between Honeywell and India. Responding to a 
question from Jayant Baranwal, Editor-in-Chief, SP’s Avia-
tion, whether the engine deal would be based on foreign 
military sales (FMS) or direct commercial sales (DCS), Smith 
said, “The key factor here is reliability and the need to en-
sure it (the deal) is of great value to the IAF.” The F125IN is 
a high performance, low bypass-ratio turbofan engine that 
meets the most rigorous requirements of modern light com-
bat and advanced trainer aircraft. “While I wouldn’t like to 
comment on the FMS/DCS aspect, what I do know is that the 
acquisition will happen sooner rather than later. As I said 
earlier, what is important is that you are getting a capabil-
ity that is very necessary for the IAF, and as always we look 
forward to provide better value to our customers.”

Highlighting the fact that Honeywell and Hindustan Aero-
nautics Limited (HAL) have had a quarter-century-old collab-
oration, Smith points out the contract for production and sup-
port between the two companies to manufacture more than 
600 TPE331-12 turboprop engines for the global market over 
the next ten years. This has made HAL a global aerospace 
engine exporter for the first time. “As Honeywell’s partner in 
India, HAL has built more than 225 TPE331-5 engines for the 
Indian military services, including the Coast Guard, Navy and 
Air Force. HAL provides full maintenance and service on the 
aircraft engines at their facilities in Bangalore.”

“At the end of the day,” beams Smith, “all aircraft mod-
ernisation efforts are a win-win-win situation. Passengers 
reach their destination better, the airlines save money, and 
it is a better business model as a whole, and original equip-
ment manufacturers (OEMs) like Honeywell of course will 
also be happy.” SP
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Chiefs till Now
IAF SPECIAL

Commanders-in-Chief - Air Marshals
1. Sir Thomas W. Elmhirst (15 August 1947–21 February 1950)
2. Sir R. Ivelaw-Chapman (22 February 1950–9 December 1951)
3. Sir Gerald Gibbs (10 December 1951–31 March 1954)

Chiefs of the Air Staff - Air Marshals
4. S. Mukerjee (1 April 1954–8 November 1960)
5. A.M. Engineer (1 December 1960–31 July 1964)

Chiefs of the Air Staff - Air Chief Marshals
6.  Arjan Singh (1 August 1964–15 July 1969, was CAS in the rank  

of Air Marshal and  Air Chief Marshal)
7. P.C. Lal (16 July 1969–15 January 1973)
8. O.P. Mehra (16 January 1973–31 January 1976)
9. H. Moolgavkar (1 February 1976–31 August 1978)

10. I.H. Latif (1 September 1978–31 August 1981)
11. Dilbagh Singh (1 September 1981–3 September 1984)
12. L.M. Katre (4 September 1984–1 July 1985)
13. Denis La Fontaine (3 July 1985–31 July 1988)
14. S.K. Mehra (1 August 1988–31 July 1991)
15. N.C. Suri (1 August 1991–31 July 1993)
16. S.K. Kaul (1 August 1993–31 December 1995)
17. S.K. Sareen (1 January 1996–31 December 1998)
18. A.Y. Tipnis (1 January 1999–31 December 2001)
19. S. Krishnaswamy (1 January 2002–31 December 2004)
20. S.P. Tyagi (1 January 2005–31 March 2007)
21. F.H. Major (1 April 2007–31 May 2009)
22. P.V. Naik (1 June 2009–31 July 2011)
23. N.A.K. Browne (Since 1 August 2011)
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Message  froM Defence Minister
IAF SPECIAL

I am glad to know that SP Guide Publications, New Delhi is 
bringing out special editions separately for Indian Air Force, Indian 
Navy and Indian Army.

Since Shri Sukhdeo Prasad Baranwal founded SP Guide Publica-
tions in 1964, it has come a long way in publishing monthly journals 
and magazines of repute on defence and strategic matters. In this 
context, its flagship publication SP’s Military Yearbook deserves a 
special mention.

I send my best wishes for the successful publication of these 
special editions on Indian Armed Forces.

A.K. ANtoNy

 • 
Minister of Defence

inDia
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Message  froM iaf cHief
IAF SPECIAL

T his year the Indian Air Force completes 79 years of unparalleled service to the nation. our journey 
so far has been paved with the sacrifices, sweat and toil of our predecessors. Facing challenges is nothing 
new to our men and women in blue; indeed, we see them as unique opportunities to grow and to prove our-
selves. the proud men and women in blue have always risen to meet the challenges facing our Nation. this 
glorious AF tradition beginning with the air operations in 1948 to save Srinagar valley from the marauding 
intruders continues to this very day. the near impossible recovery of a Mi-17 IV helicopter from the freez-
ing heights of Chungtash at 15,600 ft in June 2010 as well as the recent conquest of Mt Everest by three 
of our brave women officers, are glowing tributes to the indomitable spirit of the Indian Air Force. In the 
recent earthquake tragedy which shook  the north-east region in Sikkim, we responded at short notice and 
activated for the first time our C-130J Special operations aircraft, thus spearheading the relief effort to be 
the first aircraft to arrive on the scene with relief material and personnel. I am indeed extremely proud of 
you. the rich heritage of unmatched professionalism and service mindedness shines as our guiding beacon 
as we move forward on this challenging path.

IAF is in the midst of an unprecedented phase of modernisation and accelerated capability enhancement. 
this is indeed a defining phase in our glorious history where we move into the strategic realm. We believe that 
inducting advanced technology can only increase our operational potential, but to translate this potential into 
actual ‘capabilities’ we require trained, committed and motivated people. our focus therefore, as defined in our 
vision statement “People First – Mission Always”, will always remain on our “people”. their morale and profes-
sional calibre would prove to be the real force multipliers as we move towards acquiring full spectrum strategic 
capability. on this Air Force Day, I take this opportunity to assure our countrymen of our resolve and commit-
ment and thank the country’s leadership for its support to our modernisation efforts. 

My compliments to SP’s Aviation team for their insightful publication and carving a niche for themselves 
in the aerospace fraternity. My compliments and best wishes to the Editorial Board and staff of SP’s Aviation 
for their reporting on the IAF and the excellent work that it is doing in the service of the Nation. 

Jai Hind!

AIr ChIEF MArShAl
ChIEF oF thE AIr StAFF

INDIAN AIr ForCE

AIr ChIEF MArShAl N.A.K. BroWNE
pvsm avsm vm adc • 
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IAF SPECIAL

INdIAN AerOSPAce hAS A 
unique opportunity to soar to 
new heights on the wings of 
public-private partnerships. 

This was the buzzword at the Sixth 
International Conference on Ener-
gising Indian Aerospace, held at the 
Manekshaw Centre in New Delhi on 
September 22-23, 2011. A joint ef-
fort of the Indian Air Force (IAF), the 
Centre for Air Power Studies (CAPS) 
and the Confederation of Indian In-
dustry (CII), the event was attended 
by senior officers of the IAF, CAPS, 
CII, strategic analysts, captains of 
industry, and media representatives 
from India and abroad. 

The conference had four ses-
sions, besides the inaugural and 
closing forums. At the inaugural 
session, Air Commodore Jasjit 
Singh, Director, CAPS, observed, 
“This is a historic opportunity for industry and technology to 
play their part in energising Indian aerospace.” Delivering the 
keynote address, Air Chief Marshal N.A.K. Browne, Chief of the 
Air Staff, IAF, outlined a roadmap for the IAF to develop full 
spectrum capabilities. “The keywords are partnerships and op-
portunities,” he said, referring to the need for better synergy 
between the IAF and industry. Other speakers in the session in-
cluded Sunil Munjal, Managing Director, Hero Corporation, Ajay 
Prasad, former Defence Secretary and Secretary, Civil Aviation, 
and M.M. Pallam Raju, Minister of State for Defence, who gave 
the inaugural address. 
Session I: “Trends in Aerospace Power” was chaired by Air 
Chief Marshal S.P. Tyagi, former Chief of the Air Staff, IAF 
and the speakers included Air Commodore Jasjit Singh, Air 
Vice Marshal Simon Bollom, Director, Combat Air, Royal Air 
Force, who outlined “Transformational Trends in Aerospace 
Power,” and Alexander Mueller, Managing Director, RUAG 
Aerospace GmbH. 
Session II: “Vision for Indian Aerospace Industry” was chaired 
by Air Marshal R.K. Sharma, Deputy Chief of the Air Staff. Air 
Vice Marshal Arjun Subramaniam, ACAS (Ops) Space, Air 
Headquarters, spoke on “Space, the New High Ground: Build-
ing Capabilities”.  Peter Hoffman, Director, Global Develop-
ment Strategy, Boeing, said the need of the hour is, “to take 
the great technologies developed in industry, universities and 
institutes, and bring them together so that the armed forces 
could be equipped adequately.” Other speakers were Wing 
Commander Vishal Nigam, Research Fellow at CAPS, and Pa-
van Kaula, Managing Director, Zephyr.
Session III: “Aerospace Industry: Strategies for the Decades 

Ahead” was chaired by Air Mar-
shal V.K. Bhatia, former AOC-in-C 
WAC, South Western Air Com-
mand and Central Air Command. 
He said there was “no option 
(for the IAF) but to modernise 
and augment to face the growing 
challenges”, both internal and ex-
ternal. “We need to energise our 
aerospace industry if we are to 
achieve that goal,” he observed. 
Air Marshal T.M. Asthana, former 
Deputy Chief of Air Staff, outlined 
a roadmap on “Strategic Direction 
for Defence R&D”, describing “op-
erational pull scoring over tech-
nological push.” Peter Gutsmiedl, 
CEO, Cassidian India, explored 
“What the Industry Wants: A For-
eign Industry Perspective”. Rajen-
dra Velagapudi, Senior VP, Infotech 
Enterprises, spoke on “Strategies: 

Indian Engineering Service Providers Perspective,” while Air 
Marshal S.S. Ramdas, former Chairman and Managing Direc-
tor, Indian Airlines, illustrated the “Challenges and Prospects” 
before maintenance repair and overhaul (MROs). 
Session IV: “Leveraging Offsets for Energising Indian Aero-
space Industry”, chaired by Air Marshal A.K. Nagalia, former 
Deputy Chief of Air Staff, had Air Marshal N.V. Tyagi, anoth-
er former Deputy Chief of Air Staff, speaking on “Defence 
Offsets: Principles, Prospects, and Creation of Effective Pro-
grammes,” while Satish Kaura, Co-Chairman, CII National 
Defence Council and Chairman Managing Director, Samtel 
Group, dwelt on “Building Partnerships Between Offset Part-
ners and OEMs.” Eva Sodestrom, General Manager, SAAB, 
described “Direct Offsets Deliveries: Foreign Industry Per-
spective,” and Roger Rose, Chief Executive, Lockheed Martin 
India Pvt. Ltd, spoke on “Offset & Industry Perspective.”

The closing session was chaired by Air Chief Marshal P.V. 
Naik, former Chief of the Air Staff. Delivering the keynote ad-
dress, Air Marshal K.K. Nohwar, Vice Chief of the Air Staff, said 
that “offsets are being considered very, very closely,” and as-
sured the private industry that “the outcome would be to their 
advantage.” V.K. Mathur, Chairman & MD, INAPEX Ltd, and for-
mer Chairman, AAI, gave a special address and Air Vice Mar-
shal Kapil Kak, Additional Director CAPS, echoed what earlier 
speakers said about the need to address all dimensions of aero-
space power, “including cyber,” to energise Indian aerospace. 
Gurpal Singh, DDG, CII proposed the vote of thanks.

For a detailed report and analysis of the conference, turn 
to Forum. SP

—Prakash Chandra

The Sixth International Conference on Energising Indian Aerospace  
was attended by senior officers of the IAF, CAPS, CII, strategic analysts,  
captains of industry, and media representatives from India and abroad
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IAF SPECIAL
Fo
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The SemINAr (SePTember 22-23) at the Manekshaw 
Centre organised by the Centre for Air Power Studies 
together with Confederation of Indian Industry and Air 
HQ not only lived up to but surpassed expectations of 

content. But did it achieve all the desired objectives?
The Indian aerospace industry is on the threshold of a quan-

tum ‘leap’ as its largest client the Indian Air Force (IAF) is in the 
midst of a metamorphic transformation. Emphasising the point in 
his keynote address, Air Chief Marshal N.A.K. Browne, Chief of the 
Air Staff (CAS), said, “Modernisation in the IAF is the critical factor 
that will raise industry by its jockstraps.” He added that in India’s 
ongoing Eleventh Five Year Plan, `97,000 crore ($20 billion) have 
been allotted of which 70 per cent had been consumed and the 
rest would be spent by March 2012. Contracts signed in the last 
five years totalled a healthy `1,12,000 crore ($22.5 billion). 

But does the pace of modernisation conform to the aspira-
tions of the IAF? Contrary to the general belief that the IAF 
will have what it needs by 2017, the process will actually have 
to continue through to 2022 at a higher pace to restore force 
levels. But if it has to build the necessary capabilities to deter a 
possible two-front war, it would require much greater resources 
with time frames spilling into the Fourteenth Five Year Plan 
period. It is assessed that the IAF would in the next 15 years 
need nearly $150 billion (`6,75,000 crore) for capital acquisi-
tions alone to fulfill its strategic vision. Further, the figure could 
touch $200 billion (`9,00,000 crore) by the end of the Fifteenth 
Plan i.e. 2032 – the IAF’s centennial year.

This brings to the fore the ‘offset’ obligations of 30 to 50 per 
cent on contracts of ̀ 300 crore or higher under the Defence Pro-
curement Procedure (DPP). This would ensure that vast sums of 
money are ploughed back into the Indian 
aerospace industry. The medium multi-
role combat aircraft (MMRCA) contract to 
be signed hopefully by end 2011 would 
by itself generate offsets in excess of 
`20,000 crore. This would provide win-
dows of opportunity to both public and 
private sector companies to create endur-
ing partnerships with the concerned orig-
inal equipment manufacturers (OEMs). 
The CAS went on to say that the IAF was 
not only looking at the capital acquisition 
but life-cycle support as well. The indus-
try would need to imbibe the technology 
to indigenously produce major compo-
nents, systems and sub-systems to not 
only be in a position to provide spares but 
also support midlife upgrades. 

The IAF cannot rely on the foreign 
OEMs alone and a robust indigenous in-
dustry is imperative for life-cycle support 
based on a ‘cradle-to-grave’ concept — 

covering a period of at least 40 years. However, to build such 
capabilities, a lot more research and development (R&D) effort 
has to go into the industry. In India’s context, unfortunately the 
R&D effort has been inadequate. The DRDO is expected to un-
dertake applied research, develop technologies and pass it on to 
industry. But the industrial base itself has not been very strong. 
This disconnect would have to be corrected by all aspiring play-
ers, public and private, through higher allocation to R&D. 

It is clear that the IAF is extremely serious about creating in-
digenous capabilities to achieve self-reliance to ensure desired 
operational readiness at all times. Also, it is equally interested 
in the public-private participation to support its endeavours. 
The CAS suggested that production of the aircraft to replace 
the Avro fleet be entrusted to the private sector in collabora-
tion with a foreign OEM. This would be similar to the practice 
followed so far by HAL. In due course, the private sector could 
develop the capability to design and manufacture complete air-
craft. This would eventually lead to a competitive environment 
in the Indian aerospace industry.

Perhaps the time has come for the IAF to play a proac-
tive role on lines similar to the Indian Navy—to manage its 
design, development and production-cum-life-cycle support 
programmes. With the current ‘offsets’ policy in place, the IAF 
subsidises the industry to a large extent by creating huge op-
portunities for offset businesses. This could be leveraged to de-
termine the type of support it needs from the industry, both 
public and private. At the inaugural session of the seminar, Air 
Commodore (Retd) Jasjit Singh, Director CAPS, said that the 
purpose of the seminar was to bring together the stakehold-
ers and decision-makers. Unfortunately, representatives of the 

public sector and the bureaucracy were 
conspicuous by their absence.

Stressing the need to modernise the 
IAF, Minister of State for Defence Dr 
M.M. Pallam Raju said, “Our major fo-
cus in defence is to develop substantial 
industry ready to meet the requirements 
of our armed forces. The government pe-
riodically reviews the DPP to bring about 
greater transparency and speed on the 
acquisition process.” However, the pri-
vate sector continues to feel the Minis-
try’s bias towards the DPSUs with frus-
tration writ large on the faces.

 Ending the keynote address the Air 
Chief said, “The IAF is moving towards 
full spectrum capabilities. These semi-
nars have been on for six years. Now it 
is time to stop talking and start doing.” 
Let us hope that the IAF would be able to 
provide the necessary impetus. SP

—Air Marshal (Retd) V.K. Bhatia

‘The IAF is moving towards full spectrum capabilities. These seminars have been on  
for six years. Now it is time to stop talking and start doing.’

effective solutions

The time has 
come for the 
IAF to play a 
more proactive 
role to manage 
its design, 
development and 
production-cum-
life-cycle support 
programmes
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N
udged by The fIrST 
ever formal doctrine in 
the mid-1990s, winds 
of change had started to 
blow away dogmatic cob-
webs from the minds of 

most of the Indian Air Force (IAF) lead-
ership—of the IAF being merely a sub-
continental tactical air force. The dawn 
of the new millennium began to witness the IAF eagerly aspir-
ing to transform itself into a true strategic, intercontinental and 
dominant aerospace power with regional and extra-regional 
capabilities, in sync with India’s changing geopolitical and geo-
strategic scenarios.

The IAF celebrated its platinum jubilee in 2007. On the 
occasion of the Air Force Day parade, IAF’s evolving thought 
process was eloquently iterated by the then Chief of the Air 
Staff, Air Chief Marshal F.H. Major who said, “The emerg-
ing geopolitical and security scenario requires our nation to 
possess comprehensive military capability, characterised by 
flexibility and speed of response, the mobility and transport-

ability of all forms of national power, 
long-reach, precision targeting, mini-
mum fuss, collateral damage and re-
duced visibility. Aerospace power fits 
the bill perfectly. And the 21st century 
promises to belong to it for its ready 
applicability in all situations. Given 
the Indian situation, our concerns and 
aspirations, a strong and comprehen-

sive aerospace capability is inescapable. India requires it in all 
its capabilities.” A year later, speaking from the same podium 
about the new challenges and opportunities, he reaffirmed 
that the IAF passing through a state of transformation was 
heading for exciting times with a variety of aircraft, sensors, 
weapons and communication systems and infrastructural im-
provements in the pipeline. But was Air Chief Marshal Major 
being too optimistic in his statements/predictions? Since the 
IAF’s platinum jubilee in 2007, four years have elapsed. While 
some inductions of aerial platforms and infrastructural im-
provements have indeed taken place during this period, these 
can at best be described as the tip of the proverbial iceberg, as 

By Air Marshal (retd) 
V.K. bhatia

Modernisation
IAF SPECIAL

What the IAF needs to ask itself is whether the pace of transformation is fast enough  
for it to not only catch up with the existing and emerging challenges, but also to keep  

its tryst to be a world class aerospace power in the foreseeable future

Making Haste, slowly
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Modernisation
IAF SPECIAL

in almost all areas of its combat capabilities, IAF continues to 
battle with obsolescence.

A few days from now, on October 8, the IAF would be cel-
ebrating its 79th anniversary; where it would be taking stock of 
its achievements—probably even indulge in back-patting itself. 
Conceding that the IAF is in the midst of a profound transfor-
mation, a little self-praise on its part is not only acceptable but 
may even be desirable as it has a salutary effect on the rank 
and file of the service. But what the IAF needs to ask of itself is 
whether the pace of transformation is fast enough for it to not 
only catch up with the existing and emerging challenges, but 
also to keep its tryst of being a world class aerospace power in 
the foreseeable future?

Any appreciation of the direction to be taken to create future 
capabilities for the IAF must rest on its role in the overall national 
defence, including likely capabilities of countries whose air/aero-
space powers could impinge on Indian security—most important-
ly—China and Pakistan. China’s military modernisation progress-
ing purposefully for more than two decades now is steadily shifting 
the military balance in its favour. It is not only the Soviet/Russian 
military technology which provided the leap forward; the Chinese 
aerospace scientists themselves are carving big successes in in-
digenous design and development. The J-10 and the latest J-20 
fifth generation stealth combat jet fighters amply prove the point. 
The People’s Liberation Army Air Force (PLAAF) of China is rap-
idly progressing to be essentially a fourth generation plus combat 
force, fielding as many as 1,500 frontline 
fighter aircraft, supported by a plethora of 
force-multipliers such as airborne warn-
ing and control systems (AWACS), aerial 
refuelling systems, modern air defence 
systems, space-based command, control, 
communications, computers, intelligence, 
surveillance and reconnaissance (C4ISR) 
infrastructure and a large variety of bal-
listic and cruise missiles in offensive roles. 
Riding on the status of a ‘frontline state’ 
and a partner in the global war on terror 
(GWOT), the Pakistan Air Force (PAF) has 
continued to reap a rich harvest in terms 
of military grants from the US. Pakistan 
has also made copious use of its ‘special’ 
relationship with China to procure the 
state-of-the-art fourth generation fighters 
for the PAF in large numbers. Out of these, 
JF-17 Thunder is being produced indig-
enously, with the PAF already having re-
ceived around 34 aircraft. Eventually, the 
PAF is looking at inducting 250-300 air-
craft into service. In addition, it has placed 
an initial order for 36 J-10 (FC-20) out of a 
total order of estimated 150 aircraft to be 
acquired from China. Its present holding 
of around 65 F-16 upgraded and new air-
craft could finally swell up to 100 aircraft, 
if it continues to receive the US military 
largesse. By 2020, the PAF is estimated 
to have 500-550 modern fighters alone. 
On the other hand, its ballistic and cruise 
missiles programmes are also moving for-
ward with added momentum, once again 
thanks to its all-weather friend China, and 
North Korea.

It is against such formidable threats the IAF has to moder-
nise and augment its forces to provide the necessary deterrence 
and if required, war winning capabilities. While some defence 
analysts in India feel that the possibility of a full-fledged two-front 
war against it by China and Pakistan is remote; the deep strate-
gic nexus between the two—both at the nuclear and conventional 
levels— cannot be ignored and must be factored into our thinking 
and consequent operational preparedness. To achieve the neces-
sary capabilities, the IAF would have to greatly improve to become 
not only the prime repository of India’s credible conventional ca-
pabilities but also for providing critical components of credible 
and survivable nuclear deterrence. It would have to change from a 
subcontinental, geographically limited force to one with true conti-
nental reach and effect, and it would have to create the necessary 
capabilities to fully respond, when called upon to serve a variety 
of national interests in contingencies and unpredictable challenges 
and tasks, not only within the country but also on a global scale.

The big question is: while the IAF may have set clear goals 
for its transformation; is enough being done to achieve the nec-
essary capabilities? It is common knowledge that the IAF has 
just been able to arrest its deep decline in the number of combat 
squadrons which at around 30 had sunk to a record low from 
the earlier strength of 39½. Undoubtedly, the IAF has compre-
hensive plans to not only regain but augment its force levels, but 
the slow pace at which these are fructifying is the biggest worry. 
In February 2009, Defence Minister A.K. Antony had stated that 

by the end of India’s Thirteenth Five Year 
Plan (2017-22), the combat fleet of the 
IAF would be increased to 42 squadrons. 
While a lot would have to be done to 
achieve this, the IAF would have to con-
tinue to strive for a combat force level 
in excess of 1,000 aircraft in a judicious 
mix of fourth and fifth generation air-
craft to effectively meet the challenges 
from its adversaries.

But fighter fleets alone do not create 
comprehensive capabilities for a mod-
ern air force to carry out its multifarious 
tasks. Other combat and support systems 
such as transport and helicopter fleets, 
air defence systems including surface-
to-air missiles (SAMs), unmanned aerial 
systems, force-multipliers such as the 
AWACs, flight refueller aircraft, space-
based and networking systems, bases 
and infrastructure, et al—all are required 
in equal measures to build the required 
capabilities of a modern air force. To top 
it up, there is the all important human re-
source—men and women in blue— that 
make any air force for what it is worth. 
This aspect is aptly enshrined in the IAF’s 
vision of ‘Mission First, People Always’.

On how it is coping with its multifac-
eted transformational challenges, turn 
the pages of this edition, especially dedi-
cated to the IAF on its 79th anniversary. 
In all its endeavours—present and fu-
ture—what stands out clearly is that the 
IAF cannot afford to make haste, slowly. 
It would indeed have to rev up to create 
the necessary capabilities. SP

The IAF would 
have to change 
from a sub-
continental, 
geographically 
limited force to 
one with true 
continental 
reach and effect
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Capability analysis
IAF SPECIAL

T
he INdIAN AIr FOrce 
(IAF) and the People’s Lib-
eration Army Air Force 
(PLAAF) of China are the 
two dominant regional air 
forces in Asia, each with 

its own strategic imperatives and tacti-
cal objectives. The IAF has been battle 
tested many times in the past 60 years 
while the PLAAF has not been involved directly in any conflict 
since the Korean War. Numerically, the PLAAF overwhelms the 
IAF, but its inventory consists mainly of aircraft of an earlier gen-
eration. No meaningful comparison can be carried out of these 
two air forces at this juncture as they are both in the course of a 
major upgradation programme.

The turn of the century saw the IAF with its fighter squad-
rons depleted way below the government authorised strength, 
the transport squadrons valiantly carrying out their routine air 
maintenance tasks with an ageing fleet and the helicopter fleet 
in urgent need of replacement with modern helicopters. The 
flying training establishments were beset with their problems 
of insufficient trainer aircraft for the advanced stage of flying 
training and a basic trainer plagued with an insurmountable 
engine problem. Many of the IAF’s bases lacked the infrastruc-
ture worthy of the fourth largest air force in the world. The 
Indian Air Force recognised its limitations and the Government 
of India approved a massive modernisation plan, which will 
transform the IAF into a formidable force.

In the next decade, the modernisation of the fighter fleet will 

see either the Eurofighter consortium 
Typhoon or Dassault Rafale equip the 
frontline squadrons with 126 new air-
craft, the veteran MiG-21s will be gone, 
the IAF has contracted for 272 Su-30 
MKI and the Mirage 2000 upgrade would 
have been completed. After the midlife 
upgrade, the improved MiG-29 fighters 
would be available to the squadrons, the 

Jaguar force would have been fitted with better engines and new 
avionics and the light combat aircraft (LCA) Tejas in squadrons. 
Hopefully, the fifth generation fighter aircraft (FGFA) jointly devel-
oped by Russia and India would be entering service. 

The transport aircraft fleet would have got its full comple-
ment of C-17 Globemaster III and the C-130J aircraft. The An-
32 fleet would have undergone life extension upgradation and 
fitted with a new avionics suite that would comply with Interna-
tional Civil Aviation Organisation (ICAO) standards. If the Indo-
Russian development of the multi-role transport aircraft meets 
the stipulated timelines, these would also be entering service.  

The helicopter fleet is to get a complete makeover with 
the induction of the Hindustan Aeronautics Limited (HAL) ad-
vanced light helicopter (ALH), light combat helicopter (LCH) and 
the light utility helicopter (LUH). The Mi-35 attack helicopter 
would be replaced either by the Boeing AH-64 Apache or Mi-28 
and the heavy lift Mi-26 replaced by the CH-47 Chinook or the 
new improved Mi-26. The workhorse of the IAF, the old Mi-17 
would have made way for the new Mi-17 IV.  

Force multipliers like aerial refuellers and airborne warn-

In the coming decade, the IAF has to acquire the capability to deter the PLAAF from 
contemplating ‘active defence’ in the skies over India or challenge the freedom of  

the IAF to patrol India’s area of interest in the Indian Ocean

a Credible balanCe

By Air commodore (retd) 
K.B. Menon, Bengaluru
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ing and control system (AWACS) would give the IAF greater legs 
and better command and control of the battle zone. The IAF has 
also embarked on an ambitious programme to upgrade the in-
frastructure to support the new inductions and in the first phase 
upgrade 30 major airfields. 

The modernisation of IAF’s aircraft and helicopter fleets, 
the upgradation of airfield infrastructure, modern logistics 
management and networked command, control, communica-
tion and intelligence systems will make the IAF a potent force 
capable of meeting its strategic objectives of protecting Indian 
airspace and deterring its neighbours from any adventurism or 
conventional warfare. The IAF would have also developed ad-
equate stature to protect its vast exclusive economic zone (EEZ) 
and island territories while working in coordination with the 
Indian Navy and the Indian Coast Guard.

Despite the modernisation of the IAF in the next decade, the 
PLAAF would however still have the potential and capability to 
challenge the IAF. During the last two decades, the PLAAF has 
undergone modernisation of its fleet in conjunction with that of 
the aviation resources of the PLA Navy and with the planned up-
gradation in the next decade, it will be the most potent air force 
in Asia by 2020. The modernisation of the Chinese armed forces 
has been largely driven by its strategic priorities of reaching a 
critical economic and military mass by 2020 and becoming a 
world class economic and military superpower by the year 2050. 
China’s military strategy in the past was centred on its Taiwan 
policy but this changed in recent times. President Hu Jintao ar-
ticulated a new mission statement for the “Armed Forces for the 
New Period of the New Century” in 2004, which was codified in 
the Chinese Communist Party Constitution of 2007. 

These missions called upon the PLA to provide a strong se-
curity guarantee for safeguarding the period of strategic oppor-
tunity for national development; and provide a powerful strate-
gic support for safeguarding national interest.

President Hu Jintao’s policy guidelines require the PLA to 
secure China’s strategic interests even outside its national terri-
torial boundaries. ‘Active defence’ is the operational component 
of China’s national strategic guidelines for the new period. The 
tenets of this policy state, “Overall, our military strategy is de-
fensive. We will attack only after being attacked, but our opera-
tions are offensive. Space and time will not limit our counter-of-
fensive. We will not put boundaries on the limits of our offense. 
We will focus on the opposing force’s weaknesses.”

Active defence is not defensive in nature and the PLA Academy 
of Military Sciences expounds that an enemy strike is not limited to 
military action and can encompass even political action, to which 
the PLA will retaliate. Thus, PLA forces could be used preemptively 
in defence. The PLAAF has a leading role in China’s Active Defence 
Strategy and this would bring much of India under this concept. All 
the elements of China’s air power, whether they belong to the air 
force, navy, civil aviation, aviation industry including space assets 
can be seamlessly brought to bear against an adversary due to the 
unique Chinese High Command structure where the military lead-
ers are members of the Central Military Commission, the apex body 
headed by President Hu Jintao and the Vice President Xi Jinping. 
This stands in stark comparison to the recent headlines in one of 
the leading English newspapers, which reported that the Defence 
Minister A.K. Antony had to step in to douse a turf battle between 
the Indian Army and the Air Force. Inter-Service and intra-Service 
turf battles are the order of the day.

China’s operational strategy is based on long-range strike and 
anti-access, and area denial capabilities, which are intended to 
prevent external interference or intervention in China’s Territory 

and also in territories claimed by them. A recent example of this 
is the harassment of an Indian Naval ship off the Vietnam coast. 
The INS Airavat was asked to leave international waters because 
China claimed a part of the South China Sea as their own. There 
have been many such incidents in the recent past and these are 
manifestations of the changes in Chinese strategic posturing.

The PLAAF has embarked on a modernisation plan which 
will convert it from a force meant for the defence of China to 
one capable of force projection in offensive and defensive roles 
outside the Chinese mainland. The emphasis is on enhancing 
strike capability by aircraft and long-range missiles with con-
ventional munitions. The other focus areas are defence against 
aircraft and missile attacks, improved early warning and recon-
naissance capability and strategic airlift.

Operationally, the PLAAF is building on its capacity for con-
ventional precision strike using short-range ballistic missiles (up 
to 1,000 km), medium-range ballistic missiles (1,000 to 3,000 
km) and land-attack cruise missiles for stand-off precision at-
tacks at short-ranges up to 300 km. The PLAAF is improving 
its anti-radiation weapons and integrating it into the fighter/
bomber force. Acquisition of air-to-surface munitions with GPS/
laser guidance will also improve mission capability. The full-
scale introduction of the Su-30 MKK and the J-20 stealth fighter 
will give a much needed boost to the fighter force. 

The PLAAF’s global aspirations require an increase in its 
long haul capability and logistics management. In September 
2010, it deployed its Su-27 fighter aircraft to Turkey in order to 
participate in a joint exercise with the Turkish Air Force. PLAAF 
also did an exercise that involved launching air operations from 
the Chinese base Urumqi in Western China, to fly long-range 
bombing missions over Kazakhstan. The Air Force also car-
ried out evacuation of Chinese citizens from Libya as a part of 
its new roles in missions other than war. In addition to the 14 
IL-76 MD transport aircraft in service since the 1990s, China 
has ordered another 30 IL-76s plus four IL-78 tankers in 2005. 
China is also developing an indigenous four-engine turboprop 
transport aircraft of the C-130 class to replace its Y-8 (An-12 
Cub) transport. China’s power projection capabilities to regions 
beyond its border would be extended significantly.

By the year 2020, the PLAAF will field a combination of 
extremely accurate conventionally armed ballistic missiles, 
modern generation aircraft and UAVs, and air launched cruise 
missiles, all of which coupled with China’s cyber warfare ca-
pabilities will put military and logistics targets in the countries 
around China at risk. In the next decade, the IAF and the PLAAF 
would have modernised their fleets and infrastructure and a 
comparison between the two air forces may show both to be 
evenly matched in terms of capability, but the PLAAF would still 
retain numerical superiority and long-range strike capability.

The main cause for concern is the change in the PLAAF’s 
strategic outlook. By the year 2020, it would have operationally 
transformed itself into an outward looking air force tasked to up-
hold China’s strategy of active defence. To counter this, the IAF 
may have to re-consider its present strategy and not be merely 
bound to defending India’s airspace. The chances of a full-scale 
conflict with China are very remote but the PLAAF may launch 
probing missions over the so-called “disputed territories” to test 
the waters. This will pit the IAF against the PLAAF. In the coming 
decade, the IAF has to acquire the capability to deter the PLAAF 
from contemplating ‘active defence’ in the skies over India or 
challenge the freedom of the IAF to patrol India’s area of interest 
in the Indian Ocean. Only then, can a credible balance be main-
tained between the IAF and the PLAAF. SP
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A
S IT celebrATeS ITS 
79th anniversary, the In-
dian Air Force (IAF) is 
expected to do far more 
than its traditional tasks 
of defending national air 

space and supporting operations of the 
Indian Army and the Navy. Whether or 
not India aspires to be a regional power is a moot question but 
it is clear that India’s size, population, rising economic profile 
and above all her strategically important location at the head of 
the Indian Ocean, would not allow her the luxury of a benign 
environment. In fact India’s security challenges might become 
even more daunting as its economy marches on.

India’s former President Dr A.P.J. Abdul Kalam and the 
father of the country’s missile programme, had articulated a 
vision of India as a developed country by 2020; an ambitious 
but benign goal for a country like India. Another visionary, de-
fence and security analyst, Late K. Subramanian, saw India as  
the ‘knowledge power’ of the 21st century. Prime Minister  
Dr Manmohan Singh has once again demanded the restructur-
ing of the UN Security Council and often said that there was 
enough space in Asia for both China and India to grow.

The National Security Advisor (NSA) 
Shiv Shankar Menon while delivering 
the Shyam Bhatia Memorial Lecture 
on August 11, 2011, said, “Our primary 
task now and for the foreseeable future 
is to transform and improve the life of 
the unacceptably large number of our 
compatriots who live in poverty, disease 

and illiteracy. This is our overriding priority, and must be the 
goal of our internal and external security policies. Our quest is 
the transformation of India, nothing less and nothing more.” He 
went on to add, “Our goal must be defence, not offense, unless 
offense is necessary for deterrence or to protect India’s ability 
to continue its own transformation.” While this is undoubtedly 
a laudable aim and however peaceful our intentions, the moot 
point is whether the world would leave India alone to pursue 
its agenda of economic and social development. Given our col-
lective inhibitions and reluctance, India would never declare its 
national ambitions and remain a reluctant debutante but that 
would still not reduce its security challenges. The NSA has also 
cautioned the media and the strategic community to refrain 
from hyping and sensationalising military threats from China 
lest these became self-fulfilling prophecies. We cannot however 

India’s transformation into a prosperous and developed country would depend  
largely on how well the IAF defends its national interests through effective  

deterrence and rapid response if and when needed

on the rise

By Air commodore (retd) 
ramesh V. Phadke
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forget that India has al-
ways been an important 
country and hence will 
remain forever under the 
watchful eye of its friends 
and adversaries.

In a record of sorts, all 
heads of state of the P-5 
countries visited India in 
2009-10. Some observers 
saw this as evidence of 
India’s rising importance 
in international affairs 
while others felt that such 
an interest was primarily 
driven by economic op-
portunities to invest in and 
trade with India. Whatev-
er the truth, India can no 
longer ignore the variety 
of security challenges.

With the US planning 
a pull out from Afghan-
istan by 2014, it is likely that the South Asian security envi-
ronment would get even more uncertain if not dangerous. The 
present uncertain conditions in India’s Northwest may further 
enhance the threat of Pakistani nuclear weapons falling into the 
jihadi hands.

The recent alleged confrontation between INS Airavat and 
the PLA Navy off the coast of Vietnam and the reported snoop-
ing by PLA Navy vessels in the Bay of Bengal at the time of In-
dia’s long-range missile tests also indicate the nature of current 
and future security challenges.

The Chinese PLA activities in Pakistan occupied Kashmir 
(PoK) and its assertive if not belligerent stand along the border 
in Laddakh and Arunachal Pradesh do not augur well for India. 

Even a cursory glance at the country’s post-independence 
history shows that a defensive security strategy places added 
burden on the military, as such a strategy 
always leaves the initiative with the en-
emy. India’s legendary strategic restraint 
is undoubtedly admired by many around 
the world but is also sometimes misunder-
stood as a sign of weakness with the re-
sult that at least one neighbour has regu-
larly attempted to exploit India’s perceived 
weakness and reluctance to use force.

India has to try its utmost to prevent 
the outbreak of war and prevail after 
an outbreak to severely limit its scope 
and duration. The IAF as the foremost 
and most dominant instrument of air 
power has the onerous responsibility of 
deterring a potential adversary. This is 
simply because it is the IAF that alone 
can provide instantaneous and yet care-
fully calibrated response in an evolving 
threat scenario.

The biggest challenge that India will 
face in the coming years would be to 
avoid conventional conflicts while simul-
taneously preventing terror strikes and 
severely restricting any unintended flare 

up or border skirmish 
from developing into a 
larger conflagration.

The first and foremost 
objective of the IAF is 
thus effective deterrence 
which ironically can be 
achieved only by further 
sharpening its capability 
to strike hard and with 
precision.

Economic progress 
has given a fillip to India’s 
exports which now con-
stitute about 20 per cent 
of India’s gross domes-
tic product (GDP). Any 
threats of disruption to 
sea lines of communica-
tions (SLOC) can adverse-
ly affect our exports and 
vital energy and mineral 
imports. Increased inci-

dents of piracy in the recent past have added further urgency 
to the need to work with friendly powers to safeguard global 
commons. India thus has to address these peacetime threats to 
her economic well-being.

Although its combat aircraft strength has declined in the re-
cent past, this has not necessarily diminished the IAF’s offensive 
punch. Today, the IAF fortunately possesses a variety of fight-
ers, transports, helicopters and force multipliers such as AWACS, 
and air-to-air-refuelling tankers, ground based radars that gives 
it the necessary teeth to meet these varied tasks. The recent ad-
dition of the six C-130J (possibly 10 more), the imminent in-
duction of up to ten C-17 strategic lift aircraft and Il-76 AWACS 
and a variety of helicopters, not only strengthen the country’s 
strategic mobility needs but also add to the inherent flexibility of 
decision-making. The planned induction of 126 medium mult-

role combat aircraft (MMRCA), a sizeable 
number of fifth generation fighter aircraft 
(FGFA) and a host of radars, precision 
weapons and other equipment and infra-
structure upgrades will further enhance 
IAF’s overall capabilities.

The aircraft based element of the nu-
clear triad is yet another major task for 
the IAF. Whether it is keeping a watch on 
the long mountainous borders; moving 
brigades of troops from one end of the 
country to the other; deploying UAVs for 
surveillance of insurgency affected ar-
eas; flood control; disaster management 
and mitigation measures or providing 
the option to the government of a mea-
sured punishment to deter an aggressor, 
on land, sea or air; it will be the IAF that 
will be the instrument of first choice.

India’s transformation into a pros-
perous and developed country would 
depend largely on how well the IAF de-
fends its national interests through effec-
tive deterrence and rapid response if and 
when needed. SP

The first and 
foremost 
objective of the 
IAF is effective 
deterrence 
which ironically 
can be achieved 
only by further 
sharpening its 
capability to 
strike hard and 
with precision
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A
Ir ChIef MArShAl P.V. 
Naik, former Chief of the 
Air Staff (CAS), set the cat 
among the pigeons while 
speaking to the media on 
the occasion of the 78th 

anniversary when he said that half the 
assets of the Indian Air Force (IAF) 
were obsolete. While the statement by 
the CAS might have been a source of immense discomfiture for 
the government as was apparent in the vigorous damage con-
trol exercise that followed, it was an expression of reality. The 
combat aircraft fleet of the IAF, other than the Su-30MKI, is 
largely of pre-1985 vintage and is nearly two generations be-
hind the technology required to meet the challenges that the 
nation is expected to face in the future. The situation was re-
deemed somewhat when in a public forum, the Minister of De-
fence A.K. Antony did acknowledge the need for the nation to 
modernise the armed forces so that they are prepared to meet 
any threat in the years to come. In March this year, the then CAS 
went a step further and stated that the IAF was in the process 
of buying weapon systems that ought to have been procured a 
decade ago. The question that plagues the public mind today is 
whether and to what extent is the IAF in a state to cope with the 

emerging challenges to national se-
curity.

The combat fleet which con-
stitutes the spearhead of the IAF 
needs to be continually restruc-
tured in conformity with the rising 
status of the nation in the region 
as well as on the global scene. As 
a regional power, India has the re-

sponsibility to ensure peace and stability in the region. It is 
also important that the combat fleet of the IAF must be capable 
of coping with the threat posed not only by the traditional ad-
versary Pakistan but more importantly, by the newly emerging 
superpower China. Despite the soft-line approach adopted to-
wards China, rivalry between the two nations and conflict are 
inevitable. Recent development related to the Chinese response 
to moves by India at oil exploration in the territorial waters of 
Vietnam is an indicator of the things to come.

Revamp of the Combat fleet
Pakistan Air Force (PAF), though smaller in size compared to 
the IAF, is a potent force as it continues to receive the latest 
versions of the F-16 fighter aircraft from the US and a variety of 
modern combat platforms from China in large numbers. Several 

The combat aircraft fleet of the IAF, other than the Su-30MKI, is largely of  
pre-1985 vintage and is nearly two generations behind the technology required  

to meet the challenges that the nation is expected to face in the future

By Air Marshal (retd)  
B.K. Pandey, Bengaluru
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times the size of the IAF, the People’s Liberation Army Air Force 
(PLAAF) is also evolving into a formidable aerospace power, 
nudging fifth generation technology. While both China and Paki-
stan individually can pose serious challenge for the IAF, threat 
to national security would be compounded in the event of collu-
sion between them in overt hostile action. As per a study in the 
past, but valid even today, the IAF would require a 45-squadron 
combat fleet equipped with modern aircraft to sustain success-
ful defensive posture in the event of simultaneous onslaught of 
both the adversaries. However, with the MiG-23 and bulk of the 
MiG-21 fleet phased out, the light combat aircraft (LCA) Tejas 
yet to receive final operational clearance; and licensed produc-
tion of the Su-30MKI proceeding at a slow pace, the strength of 
combat squadrons has fallen well below the authorised figure of 
39.5. Even with the induction till date of seven squadrons of the 
fourth-generation Su-30MKI, the number of combat squadrons 
with the IAF stands at a mere 34. Further, as per the Ministry 
of Defence (MoD), the remaining nine squadrons of the trouble-
prone MiG-21 fleet will be phased out by 2017. Hopefully by 
then, another eight squadrons of the Su-30MKI should join the 
fleet bringing the total to 33 squadrons. There is therefore the 

urgent need to finalise the contract for the 
supply of the six squadrons of the medium 
multi-role combat aircraft (MMRCA), a re-
quirement projected by the IAF in 2001. 
With the induction of the MMRCA, there 
would be a good chance that the strength of combat squadrons 
would creep up to 39. If the MMRCA order is enhanced by three 
squadrons (63 aircraft) as is being contemplated, the combat 
fleet could go up to 42 squadrons, a target stipulated by the 
MoD to be achieved by 2022 (end of Thirteenth Five Year Plan 
period).

In an effort to transit into the fifth generation technology, HAL 
has entered into a joint venture with the United Aircraft Corpora-
tion of Russia for the co-development and production of the fifth 
generation fighter aircraft (FGFA) for the IAF. This will be a cus-
tomised twin-seat derivative of the Russian T-50 PAK-FA which 
is currently undergoing developmental flight test programme. A 
team of designers from HAL is currently working with Russian 
counterparts on the design of the derivative designated by the IAF 
as the FGFA. With induction expected to commence in 2017, the 

IAF is to get around 250 (14 squadrons) of these machines not 
earlier than 2030. However, by 2025, the 14 squadrons of third-
generation fighters such as the Jaguar, MiG-27 and MiG-29 cur-
rently on the IAF inventory, would have to be phased out. In the 
final tally, the combat fleet of the IAF would drop to 39 squadrons. 
Any increase beyond this figure would have to be achieved by in-
ducting the LCA Tejas Mk II or possibly by the medium combat 
aircraft (MCA) to be developed by the Aeronautical Development 
Agency (ADA). The MCA is still in the conceptual stage and given 
the experience with the Tejas Mk I, the time frame for the avail-
ability of the MCA for induction into the IAF cannot be predicted 
with any degree of confidence. The IAF would need to factor in this 
uncertainty into their modernisation plan.

WhitheR mmRCa?
While the IAF has by now learnt to cope with the uncertain-
ties of the indigenous aerospace industry, what could seriously 
impinge on its modernisation plans is the interminable delay 
in the finalisation of the MMRCA contract. It has taken more 
than a decade for the tendering process to reach the stage for 
evaluation of bids. But before the commercial bids are opened, 

which is expected by the end of the year, 
there is the rather complex exercise of 
“benchmarking of price” to be undertaken. 
This exercise has the potential for delaying 
the proceedings further and even the can-

cellation of the tender, which remains a nagging possibility even 
at this later stage. The fact that this unbelievable step can be 
taken in the last minute with total disregard to the investment 
of time, effort  and money (of the vendors), was demonstrated 
in the cancellation of the tender in respect of 197 light utility 
helicopters for the Indian Army. This was done without batting 
an eyelid on the day the contract was to be signed after six 
years of laborious process of selecting a vendor. The fact that 
it can be done again well within the framework of the Defence 
Procurement Procedure (DPP), may sound shocking, but should 
not come as a surprise.

Undoubtedly, there is clearly a need to balance the re-
quirements of impartiality, fairness, transparency and best 
value for money enshrined in the DPP with the imperatives of 
national security. SP

under development:  
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B
y The 1990S, The Indian 
Air Force (IAF) had be-
gun the process of looking 
for a replacement for its 
MiG-21 fleet. The Hunter, 
Canberra and Gnat fleets 

were already phased out. The mid-life 
upgrade of some 125 MiG-21bis to ‘Bi-
son’ standard was an attempt in that 
direction. By the turn of the century, the MiG-23 fleet was also 
showing signs of ageing and replacements were nowhere on 
the horizon. The Jaguar deep penetration strike aircraft (DPSA) 
acquired in 1979 was also getting old.

Money crunch and technology denials meant that the only 
possible source of replacements would be Russia. By a stroke 
of luck and some deft diplomacy, India had managed to obtain 

a sizeable number of Su-30MKI multi-
role fighters by 1996-97. Although this 
induction also took time as the first few 
of these were returned to Russia and a 
newer and more advanced version with 
thrust vector control (TVC) bought, in 
overall terms, it was the best thing that 
the IAF could have hoped for. 

Let us not forget that at the time 
there was no possibility of any country selling F-15 class fighters 
to India. It was only after India carried out the Shakti series of 
nuclear tests in May 1998 and maintained the pace of her eco-
nomic progress despite global sanctions that the world took no-
tice of its legitimate security needs. That, however, did not mean 
an automatic supply of advanced aircraft and weapons. Mean-
while, 9/11 shook the world and unit costs of fighter aircraft be-

The choices made now and in the near future will decide if India would  
ever become a country capable of producing her own high-tech weapons  

and aircraft or remain a power with an uncertain future

Looking Beyond

By Air Commodore (Retd) 
Ramesh V. Phadke

MMRCA RACe:  
The single seaTer 
eurofighTer 
Typhoon wiTh raf

MMRCA RACe:  
DassaulT rafale

ph
o

To
g

r
ap

h
s

: 
eu

r
o

fi
g

h
Te

r
, w

w
w

.n
ew

s
.a

D
m

in
.c

h
 &

 s
p 

g
u

iD
e 

pu
b

n
s



Issue 10 • 2011  SP’S AVIATION  37

MMRCA
IAF SPECIAL

gan to rise exponentially. India 
was now faced with a double-
edged challenge; prohibitively 
high costs together with tech-
nology denials. 

The indigenous light com-
bat aircraft (LCA) programme 
originally designed as replace-
ment for the MiG-21 fleet was 
so inordinately delayed that 
the options were slowly get-
ting closed. It is in this setting 
that the IAF formulated the 
Air Staff Qualitative Require-
ments (ASQR) for the so-called 
medium multi-role combat 
aircraft (MMRCA). 

After much effort, the government finally released the re-
quest for proposal (RFP) in August 2007. But by that time the 
competition had become wider with as many as six types, three 
heavy and three relatively light weight fighters, entering the 
fray. Then began the long and laborious process of field testing 
the six contenders and it took nearly four years for the govern-
ment to declare the names of two shortlisted competitors. 

At present the report of the Technical Offset Evaluation 
Committee (TOEC) is awaited before the next and perhaps the 
most important step of opening of commercial bids and price 
negotiation can get under way.

While the former Chief of the Air Staff Air Chief Marshal P.V. 
Naik was optimistic about a decision being taken by the end of 
the year, there is a general feeling that it would again be de-
layed as most such decisions are. When the ‘50 per cent offset’ 
clause under which the winning  foreign vendor is required to 
invest a huge amount of up to $5 billion (`22,500 crore) in India 
is successfully negotiated, then and only then, can we expect the 
first squadron of the MMRCA coming to India by 2015-16. This 
is possible only if there are no further glitches.

Eventually India would probably decide to buy the addi-
tional 63 aircraft at nearly twice the overall cost but it would 
still not be possible to accelerate the process of induction. Given 
the current economic trends and a possible general slow-down, 
this deal will always remain under the 
watchful eye of the Finance Ministry, but 
ad hoc cuts would be disastrous. India 
would have to stay its course if the acqui-
sition of the 189 fighters at a price tag of 
around $100 million (`445 crore) a piece 
is to be accomplished.

According to the IISS Military Bal-
ance, at the last count, there were around 
290 MiG-21, still operating with the IAF. 
Of these around 100 are of Bison variety 
which means that the IAF has no option 
but to replace at least 200 of the older 
fighters by 2017-18.

The MiG-27 fleet would be next in 
line for a phase out. The PAK-FA or T-50 
fifth generation fighter aircraft (FGFA) in 
India is also not expected to be inducted 
before 2020. 

This clearly means that whatever In-
dia does in the next few years, it cannot 
hope to restore the IAF’s combat aircraft 

strength to anywhere near the 
authorised level.

This also means that In-
dia would have no choice but 
to rely on beefing up its Su-30 
resources and accelerate the 
LCA induction process to the 
extent possible. But it is ru-
moured that the Su-30 spares 
problems are also pretty seri-
ous. The IAF would then have 
no option but to woo Russian 
original equipment manufac-
turers (OEMs) to provide sus-
tained and reliable spares sup-
port for the Su-30 fleet if it is to 
remain the mainstay of the IAF 

for at least the next 10 years.
The LCA programme also must remain on schedule with the 

remaining weapon carriage and firing trials being completed 
expeditiously, or else, the IAF might once again be faced with a 
fighter without weapons even if that means importing engines, 
missiles, airborne radars and other weapon suites.

The gradual and possibly slow induction of the MMRCA would 
continue for a decade. Although selecting, basing and equipping 
the six to nine squadrons is essentially an in-house process, it is 
dependent on external agencies especially the HAL as it begins the 
licence manufacture of the high-tech fighter in India. 

The next five to seven years are thus crucial not only for the 
MMRCA programme and future aircraft induction but more so 
for the Indian aviation industry. The choices made now and in 
the near future will decide if India would ever become a country 
capable of producing her own high-tech weapons and aircraft 
or remain a power with an uncertain future.

The very reason for which India has opted to spend such huge 
amounts of foreign exchange for the purchase of the MMRCA is 
to acquire, absorb and indigenise as much of the high technology 
that comes with the offset provisions of this landmark deal. India 
simply cannot afford to throw away this once-in-a-life time oppor-
tunity to stand on her own feet. The consolidation and maturing of 
the local defence aviation industry, in fact, its very future depends 

on the alacrity, wisdom and seriousness 
with which the decision-makers handle 
this major challenge.

The current holdings of Su-30, Mi-
rage 2000, MiG-29, Jaguar and Bison, it is 
hoped, would allow India a grace period of 
a few years. Both the LCA and Su-30 induc-
tion and more importantly, assured spares 
support for both these programmes, are of 
supreme and critical importance.

Indian diplomacy would have to ensure 
that its security concerns are adequately 
addressed and potential threats not al-
lowed to materialise by 2011-17. Even 
so, the IAF would have to be ready to face 
unforeseen contingencies that necessarily 
encompass the whole gamut of air opera-
tions. With China’s continued assertiveness 
and the imminent departure of the Ameri-
can and North Atlantic Treaty Organisation 
(NATO) forces from Afghanistan, India can-
not afford to let its guard down. SP

The next five to 
seven years are 
crucial not only 
for the MMRCA 
programme and 
future aircraft 
induction but 
more so for the 
Indian aviation 
industry

CuRRent holdings:  
su-30mKi of The iaf
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T
he fINAlISATION Of The 
$4.1 billion (`18,450 crore) 
deal for ten C-17 Globemas-
ter III aircraft to be acquired 
through the foreign military 
sales (FMS) programme of the 

US from Boeing Defense, Space & Securi-
ty, will significantly enhance the strategic 
airlift capability of the Indian Air Force (IAF). The C-17 can lift up 
to 77 tonnes as against the IL-76 that can lift a maximum pay-
load of 43 tonnes. With the acquisition of another seven C-17 air-
craft, the strength of the new strategic airlift aircraft fleet of the 
IAF will numerically equal the existing fleet but would provide 
nearly double the airlift capability. The IAF has already begun 
receiving the Lockheed Martin C-130J Super Hercules of which 
six have been ordered to be followed by another six to make full 
squadron strength. The fleet of Super Hercules is being inducted 
for special operations. However, as the aircraft has a payload 
capability of about 20 tonnes, it can also augment the total airlift 
capability of the IAF. But what needs replacement in a decade 
from now is the fleet of 100 An-32 turboprop aircraft that were 
acquired in the mid-1980s from the then Soviet Union, now un-
dergoing midlife upgradation. Although payload capability of the 
An-32 aircraft is rated at 6.7 tonnes under ideal operating condi-
tions, practically, the aircraft can lift not more than five tonnes 
given the high temperature that prevails in the region. As per 

the plans, the An-32 fleet is proposed to 
be replaced by the medium transport air-
craft (MTA) under development through a 
joint venture between the United Aircraft 
Corporation of Russia and the Hindustan 
Aeronautics Limited (HAL), Bengaluru. 
The MTA is expected to have a payload 
capability of 18.5 tonnes and the IAF will 

induct 45 of these machines to replace the An-32 fleet. Induction 
of the MTA is expected to begin by the end of this decade. Both 
the C-130J and the MTA, though regarded to be in the medium 
category, have strategic capability and are closer to the heavy lift 
class of military transport aircraft.

MediuM TacTical TransporT aircrafT
If the planned inductions do take place on schedule, in terms 
of  tonnage, there is no doubt that the airlift capability with the 
IAF in the decade of the 2020s compared with what is currently 
available will be considerably enhanced. However, the transport 
fleet of the future will be weighted heavily in favour of medium 
to heavy lift aircraft with strategic capability. Undoubtedly, with 
its emerging status as a regional power and the new responsibil-
ity of ensuring peace and stability in the region, the nation will 
require the capability of swift response and power projection to 
safeguard national security interests that transcend international 
borders. However, for tasks during airborne assault operations 

By Air Marshal (Retd) 
B.K. Pandey, Bengaluru

There is an imperative need to balance the transport fleet with the induction of  
at least four to six squadrons of aircraft of five to ten tonne capacity

The Balancing acT
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such as insertion of troops into 
dropping zones of restricted 
length, decoy missions, resup-
ply operations, air maintenance 
of troops deployed in the for-
ward locations of the Northeast 
as also for the rapid mobilisa-
tion of security forces within the 
country to meet contingencies, 
the IAF will require aircraft in 
sizeable numbers with payload 
capability ranging between 
five to ten tonnes, constituting 
the  third segment of the fleet. 
Utilisation of transport aircraft 
with strategic airlift capability 
and very large payload capac-
ity for small and miscellaneous 
commitments that ought to be 
undertaken by smaller tactical 
aircraft of five to ten tonne pay-
load capability, will tantamount 
to wasteful underutilisation 
of the strategic fleet. As such, 
there is an imperative need to 
balance the transport fleet with 
the induction of at least four to 
six squadrons of aircraft of five 
to ten tonne capacity.

There are a number of new 
generation military aircraft un-
der development or operation-
al around the world. These are 
the Airbus Military A400M, the 
Embarer KC-390, the Kawa-
saki XC-2 and the Alenia C-27J 
Spartan. However, all these with the excep-
tion of the C-27J Spartan are in the medium 
strategic to heavy category with payload ca-
pacity ranging from 11.5 to 37 tonnes. How-
ever, the family of twin-engine transport aircraft in the medium 
tactical airlift segment already in service are the EADS CASA 
C-235 and the C-295 manufactured by Airbus Military in Spain.

casa cn-235
Launched in 1979, the six-
tonne payload capacity CN-
235 is a long proven aircraft 
in the medium tactical airlift 
category. The aircraft has been 
employed the world over for 
logistic support in UN peace-
keeping operations, disaster 
relief, maritime surveillance 
and homeland security ap-
plications. Designed to func-
tion in austere environment 
without the need for elaborate 
ground support equipment, 
the aircraft can operate from 
short, semi-prepared run-
ways. Apart from the capabil-
ity to paradrop or transport 
men and material, the CN-235 
can also be used for medical 
evacuation with 18 stretcher-
borne patients.

casa c-295
Developed from the CN-235, 
the new generation C-295 
launched in 1996 has a payload 
capacity of nine tonnes and can 
operate from unprepared air-
strips. With impressive short 
takeoff and landing capability, 
the C-295 is combat-proven 
and has successfully completed 
missions in hot-and-high con-
ditions, desert, maritime, and 

sub-zero conditions. The aircraft has a multi-
mission capability that includes roles rang-
ing from transportation of troops and cargo, 
aerial delivery, communication, logistic sup-

port and medical evacuation. The aircraft has been employed 
extensively in operations related to the Global War on Terrorism 
in Iraq and Afghanistan. SP

cn-235
length: 21.40 m 
height: 8.18 m 
Wing span: 25.81 m 
Maximum takeoff weight: 16,500 kg 
Maximum landing weight: 16,500 
Maximum payload*: 5,950 kg 
Usable fuel capacity: 5,220 litres 
Maximum cruise speed: 452 km/h 
Normal operating altitude: 25,000 ft
ferry range: 5,060 km 
Range: with 5,000 kg 1,800 km
Take-off run at MTOW at sea level standard conditions: 404 m
landing roll at MTOW at sea level standard conditions: 378 m 
load factor limits: 3.0 g/-1.0 g 
engines: 2 General Electric CT7-9C3 of 1,750 shp each 
Propellers: Hamilton Sundstrand 14RF-37

c-295
Overall length: 24.50 m 
Overall height: 8.66 m 
Wing span: 25.81 m 
Maximum takeoff weight: 23,200 kg 
Maximum landing weight: 23,200 kg 
Maximum payload: 9,250 kg 
Usable fuel capacity: 7,700 litres 
Maximum cruise speed: 480 km/h 
Normal operating altitude: 25,000 ft
ferry range: 5,220 km 
Take-off run at MTOW at sea level standard conditions: 
670 m 
landing roll at MTOW at sea level standard conditions: 320 m 
engines: 2 x Pratt & Whitney PW127G of 2,645 shp each 
(2,929 shp with APR)
Propellers: Hamilton Sundstrand 568F-5

versatile aircraft:  
(toP) C-295 CoCkPit;  

(above) C-235 in flight
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A 
few weekS bAck, Air 
Commodore (Retd) S.K. 
Majumdar passed away 
in Delhi. His departure 
brought back to the In-
dian Air Force (IAF) rotary 

wing fraternity memories of another 
day when the first IAF helicopter—a 
Sikorsky S-55—was flown by him in the 
Indian skies. Today, the S-55 finds a place of honour in the IAF 
museum. In a lighter vein, some IAF helicopters which ought to 
be in museums still continue to fly. Chetak, the workhorse of the 
IAF, is an aircraft that first flew in 1955. Indeed, it was the first 
turbine powered helicopter of the world. While this tidbit may 
warm the cockles of a military historian’s heart; for a military 
analyst, it is a bit disconcerting to find the fourth largest air 
force in the world flying primitive machines in every conceiv-
able role that a helicopter can be flown in. What is the current 
IAF helicopter fleet? What are its modernisation plans?

The official site of the IAF does not answer the first question 
completely; it lists only 16 units (some of them of ‘flight’ size). 
Even granting each of the listed units 12 aircraft, the norm for 
an IAF helicopter unit, the total would add up to 192.

The Chetak/Cheetahs and the Mi-8s represent the generation 
of helicopters that could be retired. The Chetak and the Cheetah 
are what could be termed as light utility helicopters (LUH). The 
Chetak, despite its age, is present wherever the IAF is, and per-

forms all kinds of roles—casualty evacu-
ation (casevac), communications, liaison 
duties, search and rescue (SAR), anti-
tank, observation, training and recce be-
ing the most prominent ones. In 1986, 
the Government of India formally con-
stituted the Army Aviation Corps’ Chetak 
and Cheetah, operating in AOP Squad-
rons and transferred from the Air Force. 

The Air Force continues to fly armed Chetaks in addition to the 
lighter Cheetah which is operated for all the above-mentioned 
roles except anti-tank. In addition, the Cheetah is also used for 
airborne forward air control (FAC) in close proximity of enemy 
troops and armour. Both are produced by the Hindustan Aero-
nautics Limited (HAL) under licence and about 150 Chetaks and 
250 Cheetahs are estimated to have been built by HAL. However, 
the aging airframe and the outmoded design of the aircraft indi-
cate a need for change. The HAL advanced light helicopter (ALH) 
Dhruv is the replacement. The Chetak/Cheetahs were scheduled 
to be replaced by Dhruv ALH in 2005 but there were delays. The 
IAF is not satisfied that Dhruv is the best solution. In fact, even 
the CAG had indicted HAL for not living up to the promised per-
formance as far as Dhruv was concerned. It charged HAL for 
“rendering less sophisticated helicopters to the Defence Ministry” 
in a report that underlined the fact that HAL failed to meet the 
standard promised by it. As a result, the capabilities of armed 
forces, to an extent, had been compromised. However, 64 are on 

By  Group captain (Retd) 
A.k. Sachdev

The IAF is in dire need of newer and more helicopters. The government  
has recognised this and the total number of new helicopter inductions  

planned up to 2020 is 300, almost as much as the current holding.

Depleting numbers

Boeing CH-47 CHinook:  
IndIa Is plannIng to buy 15 

heavy-lIft  helIcopters
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order for the IAF, and given the position that HAL enjoys in the 
Indian dispensation, it is unlikely that IAF protestations will wish 
the Dhruv away. The Eurocopter AS 550 Fennec and the Russian 
Kamov Ka 226 helicopters are also possible contenders for this 
replacement; and if selected in the future, it will supplement (and 
not supplant) the Dhruv.

The bulk of IAF’s helicopter fleet is formed by 72 Mi-17s and 
102 Mi-8s which could be termed as medium utility helicop-
ters (MUH). These play a vital logistic support role not only for 
the defence forces but for state governments as well. They are 
also operated for commando assault tasks, troops and supplies 
transportation, and SAR; besides being used in our island terri-
tories and being employed with the Indian permanent station in 
the Antarctica. The Mi-17 1Vs are a great leap ahead of the Mi-
8/17 and are doing an excellent 
job for the IAF. Besides the logistic 
support roles that these helicop-
ters play, they are also utilised for 
a variety of tasks in aid of civil au-
thorities. IAF has four Mi-17s and 
two Dhruvs operating in Chhattis-
garh against the Naxalites. These 
are armed with sideward mount-
ed machine guns to fire back in 
“self-defence”, if they come un-
der attack. Thus the IAF is fully 
engaged in supporting the para-
military and state police forces, 
with helicopters being deployed in 
Jagdalpur and Raipur for the last 
two years. Although these aircraft 
are under constant threat, the IAF 
has affirmed that there will be no 
“offensive air operations” against 
Naxals. Although permitted to fire 
in self-defence for the last about 
one year, the IAF has in place very 
stringent rules of engagement and 
IAF’s Garud commandos on board 
the helicopters, can open fire only 
if they come under attack while 
undertaking their logistical, recon-
naissance and casualty evacuation 
duties. Also, they can only use 
their sideward mounted machine 
guns in retaliation, not heavier 
firepower like rockets, bombs or missiles. 
The IAF expects 80 new Mi-17 1Vs with 50 
more in the pipeline, which should meet the 
requirements in the foreseeable future.

IAF’s attack helicopters have not been in-
volved in anti-Naxal operations; indeed, they are not used in 
domestic operations but are seen as battlefield assets. The 20 
Mi-25/35s that we have were good and impressive machines 
when purchased, but are now dated in technology and design. 
In May 2008, India issued a request for proposal (RFP) for 22 
combat helicopters to augment its fleet of Mi-25 and Mi-35 at-
tack helicopters before May 2011 at the cost of $500 million 
(`2,250 crore). The tender was scrapped on March 25, 2009, 
because none of the three companies still in the fray met the 
qualitative requirements. A fresh tender was floated in mid-
2009 and seven companies were invited to bid. The qualitative 
requirements were twin engine, high manoeuvrability, anti-ar-

mour capability, all weather capability and all terrain capability. 
The IAF wants these helicopters to have a 20mm calibre turret 
gun, be capable of firing 70mm rockets with a 1.2 km range and 
missiles with at least seven km range. The helicopters are likely 
to be equipped with an electronic warfare and self protection 
suite. Of the seven companies invited to bid, only two helicop-
ters remain in the competition—Mi-28N and AH-64D. The deci-
sion is to come soon.

Besides the attack helicopters, the IAF will also be finalis-
ing the acquisition of heavy-lift helicopters; the main contend-
ers are Boeing’s CH-47 Chinook and the Russian Mil Mi-26 T2 
helicopters. The IAF is planning to buy 15 heavy-lift helicopters 
which can enable the transportation of ultra-light howitzers to 
high-altitude posts. A heavy lift helicopter is also of strategic 

value as it can lift up to 70 armed 
troops or howitzers for deployment in 
mountainous areas bordering China 
and Pakistan. Among its several other 
usages is the rapid deployment of mis-
sile launchers for Agni or Prithvi from 
one place to the other. The currently 
held Mi-26, with 20-tonne capacity, is 
the biggest among operational heli-
copters, and can even lift Bofors guns 
to higher reaches, place bulldozers at 
a height of 16,500 feet, and land criti-
cal equipment for the IAF at places 
like Ladakh. The replacement will do 
all that and the larger numbers will 
empower the IAF substantially.

Among the ongoing $5.5 billion 
(`24,750 crore) procurements for the 
IAF, there are also the 12 VVIP trans-
port helicopters for the IAF’s Commu-
nication Squadron. India has signed a 
$800 million deal with British-Italian 
helicopter manufacturer AgustaWest-
land for its AW-101 platform in March 
2010. The three-engine AW-101s, 
which will provide safe, secure, com-
fortable and stylish domestic journeys 
for VVIPs are scheduled for delivery 
in late 2013.

The IAF, as can be seen from the 
foregoing, is in dire need of newer 
and more helicopters. The govern-

ment has recognised this and the total num-
ber of new helicopter inductions planned 
up to 2020 is 300, almost as much as the 
current holding, though some of which will 
superannuate in the coming years. The tenor 

and texture of IAF’s helicopter holding is also set to change. 
Starting with American craft in the 1950s, it had more or less 
settled down to French and Russian types (in addition to HAL 
licence productions); now there may be a change in this aspect 
with US, UK, Italy joining the previous supplier nations. How-
ever, acquisition plans are frequently dogged by some contro-
versy or the other and global tenders for new helicopters have 
even been cancelled due to some reason or the other; inordi-
nate delays continue to afflict the ongoing modernisation pro-
grammes. The IAF and the Indian Army have been urging the 
Defence Ministry to speed up these acquisitions as they were 
first initiated about seven years ago and are long overdue. SP

ComBat HeliCopters:  
ah-64d (top)  and MI-28n 

(above) have all weather 
capabIlIty and all terraIn 

capabIlIty
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SwITzerlANd’S PIlATuS AIrcrAfT IS set to enter into 
the biggest contract yet for supplying 75 basic trainer 
aircraft at a cost of about `2,900 crore to the Indian Air 
Force. The Swiss company hopes to sign the contract 

soon, with the first consignment of 12 aircraft to be delivered 
in 24 months.

Following the government’s decision to ground HP-32 
Deepak, manufactured by the Hindustan Aeronautics Ltd, the 
Indian Air Force is understood to have pressed for an immedi-
ate replacement. India had called for offers for trainer aircraft 
in 2009. The company supplied over 500 trainer aircraft largely 
to countries in the Middle East.

The `2,900 crore deal for acquiring 75 Swiss Pilatus PC-7 
MK II turbo basic trainers is in the final stages now, with the 
“note” prepared for the Cabinet Committee on Security being 
“vetted” by the Finance Ministry at present. 

Though the Pilatus trainer had emerged the cheapest 
among other contenders like American Hawker-Beechcraft’s 
T-6C Texan-II and Korean Aerospace’s KT-1 after flight trials, 
it was dogged by some allegations of irregularities in the pro-
curement process. But MoD has dismissed them, holding the 
negotiations were completed with the Swiss company based on 
“its absolutely valid commercial offer”. SP

–Published in SP’s MAI 17/2011
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coming soon
The Indian Air Force will be soon getting deliveries of 75 Pilatus PC-7 Mk ll  turbo basic 

trainer from Switzerland. The IAF urgently needs basic trainers before putting the  
pilots on to more modern fighter aircraft which it is acquiring.

Performance of Pc-7 mkII  
In the aerobatIc confIguratIon

Take-off distance over 50 ft  
(15 m) obstacle at sea level

1,360 ft (415 m)

Landing distance over 50 ft  
(15 m) obstacle at sea level

2,180 ft (665 m)

Max. rate of climb, sea level 2,910 ft/min (14.79 m/sec)

Max. operating speed (Vmo) 300 KEAS (556 km/h)

Max. level cruise speed (VH) 
at sea level

245 KTAS (454 km/h)

Max. range 810 NM (1,500 km)

weights

Basic empty weight (depend-
ing on configuration)

3,771 lb (1,710 kg)

Max. take-off weight,  
aerobatic 

4,960 lb (2,250 kg)

Max. take-off weight, utility 6,283 lb (2,850 kg)
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I
S OuTer SPAce AlreAdy mili-
tarised? Satellites have been em-
ployed to support military op-
erations on land, sea and air, 
practically since the dawn of the 
space age. Several nations across 

the globe routinely use space-based sys-
tems for navigation and communications 
as well as for intelligence, surveillance and reconnaissance 
(ISR). The United States is top dog in this field and its capability 
gives it a huge advantage over its adversaries. The US military 
operations worldwide would probably be seriously impaired by 
any sudden non-availability of satellite systems for ISR, navi-

gation, guidance, targeting, and command 
and control. However, weaponisation 
of space is a different matter. The Outer 
Space Treaty of 1967 bans the deployment 
of nuclear weapons and other weapons of 
mass destruction in space. But it is silent 
on conventional weaponry. Although most 
major nations publicly express disapproval 

of weapons in space, at least three—the US, Russia and Chi-
na—are known to have anti-satellite (ASAT) capabilities. Some 
weapons of this type have even been flight tested. So where 
does that leave India and the Indian Air Force (IAF)?

When the Indian space programme started, it was geared 

Given the huge cost of space weaponry, it is unlikely that India can afford programmes 
aimed primarily at military uses of space, at least for now. Therefore, it makes  

sense for the IAF to concentrate on improving its conventional capabilities.

protecting space

By Joseph Noronha, 
Goa
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IndIan capabIlIty: Isro’s Polar satellIte launch 
VehIcle (PslV-c12) successfully Placed two 

satellItes—rIsat-2 and anusat—In the desIred orbIt
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towards the peaceful civilian uses of space; any strategic or mili-
tary spin-offs were incidental. More recently, the Indian Space 
Research Organisation (ISRO) has begun to focus on military 
possibilities as well. Consequently, the IAF already has the ca-
pability to use space in support of its operations in three ways. 
First, the IAF and the other two services make extensive use 
of indigenous satellites. The April 20, 2009 launch of RISAT-2, 
an all-weather microwave imaging satellite (eminently suitable 
for military surveillance) is considered a strategically significant 
milestone. This sophisticated satellite was produced by ISRO in 
conjunction with Israel Aerospace Industries (IAI). But not much 
has been revealed about its capabilities, which tells its own tale. 
CARTOSAT-2B launched on July 12, 2010, also boosted India’s 
military reconnaissance capability. It carries a panchromatic 
camera capable of imaging a swathe of 9.6 km with a resolution 
of better than one metre. Its scene-specific spot imagery is useful 
for cartographic and other applications. ISRO also has plans to 
deploy satellites for the exclusive use of each of the three servic-
es—the Indian Navy is likely to be the first, followed by the IAF. 
However, these launches are well behind schedule. Second, com-
bat aircraft and surface craft routinely 
use the satellite-based global posi-
tioning system (GPS) for navigation. 
Since the country would not wish to 
be dependent on a foreign GPS forev-
er, a home-grown one is planned. An 
autonomous navigation system called 
the Indian Regional Navigational Sat-
ellite System (IRNSS), comprising sev-
en satellites, is scheduled to be func-
tional by 2014-15. IRNSS-1, the first 
of the constellation, will carry a navi-
gation payload and a C-band ranging 
transponder and is due to be launched 
in 2012-13. Lastly, the IAF has enthu-
siastically embraced the emerging 
doctrine of network-centric warfare. 
This type of warfare relies heavily on 
high-speed communications, which 
in turn are based on communications 
satellites. It allows various branches 
of the military to view the battlefield 
in real-time, and greatly improves the 
situational awareness of commanders 
at various levels. However, the IAF is 
still in the first stage of net-centricity 
and it will take some years to become a truly 
networked force.

But is all this enough? What if a hostile 
power were to attempt to disable key Indian satellites? Such an 
attack, even if not entirely successful, might seriously affect the 
nation’s communications, transport and economic infrastruc-
ture and disturb normal life. The vulnerability of space assets 
came into sharp focus on January 11, 2007, when China (which 
ostensibly favours a proposal to keep outer space a zone of 
peace) stunned the world by launching a ground-based, medi-
um-range ballistic missile and destroying one of its own aging 
metrological satellites in polar orbit at an altitude of about 850 
km. The test, incidentally, created the largest single space debris 
hazard in history in terms of new objects. According to security 
analysts the ASAT weapon launch was part of a well-conceived 
strategic programme. China seems clear in its assessment that 
the battlefield of the future will extend to outer space and may 

indeed be taking covert steps to further its space warfare am-
bitions. Moreover, China and Pakistan share a long history of 
space cooperation. Is it time therefore for India to acquire de-
fensive as well as offensive capabilities in space?

Only the United States, Russia and China are known to have 
developed ASAT weapons. Indian military planners need to 
carefully assess whether or not weaponisation of space is inevi-
table. If the answer is ‘yes’, time is of essence. In January 2010, 
V.K. Saraswat, Scientific Advisor to the Defence Minister, said, 
“India is putting together building blocks of technology that 
could be used to neutralise enemy satellites,” but added, “These 
are deterrence technologies and quite certainly many of these 
technologies will not be used.” Later he said, “India will validate 
anti-satellite capability on the ground through simulation,” but 
clarified, “There is no programme to do a direct hit to a satel-
lite.” However, such claims notwithstanding, credible space ca-
pabilities cannot be acquired overnight—they would take many 
years to build. Other countries can neither be depended upon 
to supply ASAT weapons nor to transfer vital technologies that 
may be necessary to indigenously develop such weaponry. 

Security of space assets is likely to 
be a crucial contributor to decisive vic-
tory in future warfare. Because India 
has invested so much in space, it can-
not be complacent. The government 
needs to speedily sanction a tri-service 
aerospace command with a primar-
ily defensive charter, at least to begin 
with. The Indian aerospace command 
could have some of the features of the 
North American Aerospace Defence 
Command (NORAD), an organisation 
that tracks artificial objects in outer 
space, besides providing warning of 
attack by aircraft, missiles and space 
vehicles. Since the responsibility for 
ensuring the security of the nation’s 
airspace is vested in the IAF, defence 
of space assets should logically be an 
extension of it. However, differences of 
opinion between the IAF and the In-
dian Navy over the leadership of the 
proposed command are reportedly a 
reason for the inordinate delay in it 
seeing the light of the day.

Given the huge cost of space weap-
onry, it is unlikely that India can afford pro-
grammes aimed primarily at military uses of 
space, at least for now. Therefore, it makes 

sense for the IAF to concentrate on improving its conventional 
capabilities and to induct the combat aircraft and other sys-
tems it urgently needs. Meanwhile it must intensify its use of 
space for navigation, communications and ISR. In the absence 
of a clear national decision, there’s little else the IAF can do to 
further enhance its space capabilities. However, some analysts 
believe that war in space is only a question of time. In January 
2010, the then Chief of the Air Staff, Air Chief Marshal P.V. Naik 
said, “A quiet space race and even weaponisation to some ex-
tent is the current reality.” Yet, the Indian Government appears 
to have reservations even regarding establishing an aerospace 
command, perhaps because it does not want to trigger an arms 
race in outer space. Although this may be a principled stance, 
are the country’s potential adversaries on the same page? SP
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FrOm The Very begINNINg, the 
Union War Book of India has put 
the onus of defending the country’s 
airspace squarely on the shoulders 

of the Indian Air Force (IAF). But has the 
IAF been able to discharge its responsibili-
ties in this vital area of India’s defence to 
the fullest? Resource crunch in the initial 
stages forced the IAF to adopt a strategy of terminal defences for 
its vital areas/vital points (VAs/VPs).With passage of time and in-
duction of greater number of sensors, interceptors and surface-
to-air missiles (SAM) systems, the IAF moved up to a limited area 
defence (LAD) concept in the later part of the last century. How-
ever, the present-day threat scenario of beyond visual range (BVR) 
stand-off weapons, both in the air-to-air and air-to-surface modes, 
the IAF has little choice but adopt a full-fledged area defence pol-
icy. But it is easier said than done, as the defence system also has 
to ride on a seamless communication network with built-in redun-
dancies to ensure that it cannot be 
interfered with by the adversary in 
any meaningful manner.

The IAF built up its air defence 
network in a laborious brick-by-
brick phased manner to cover the 
high-threat areas first. It created 
a highly workable ADDC/CRC net-
work on its western border. It also 
created a Base Air Defence Zone/
Centre (BADZ/BADC) for the air 
defence of its air bases. But this 
arrangement has given only par-
tial AD capabilities to the IAF with 
gaping holes remaining in other 
parts of the country. The problems 
of obsolescence in the new mil-
lennium have further worsened 
matters for the IAF. Its chain of 
radars, whether HPR, MPR or LPR/LLTR, are all suffering from 
excessive use and old age. Its arsenal of Pechora and OSA-AK 
SAM systems is fast becoming obsolete and need to be replaced 
expeditiously.

The IAF has indeed taken a holistic approach matched with 
some concrete steps for an all-round improvement in its AD 
network. These are summarised below:
• Under a comprehensive modernisation programme, the 

IAF is going in for a massive revamp of its existing ground-
based radar surveillance systems. It is also planning to add 
four more aerostat systems to greatly enhance its low lev-
el capability and suitably cover the western border. But it 
would have to acquire more such systems to cover other 
high-threat areas and finally, to cover a major part of the 

country’s airspace.
• The IAF has already inducted three 
Phalcon-equipped airborne warning and 
control (AWACS) systems and in all prob-
ability exercising its options to acquire two 
more. In addition, an indigenous Embraer 
Emb-145 based airborne early-warning 
and control (AEW&C) system is being de-

veloped for induction into the IAF to complement the AWACS.
• The Su-30 MKI order has been enhanced to 272 aircraft 

which could equip up to 15 frontline squadrons. A combina-
tion of AWACS and AEW&C systems, aerostat radars and 
Su-30 MKI air dominance fighters could give the IAF the 
much cherished area defence capabilities at least in selected 
airspace against aerial threats.

• IAF has ordered 18 Israeli Spyder SAM systems to replace 
some of its obsolescent Pechora/OSA-AK SAMs. The first 
batch is reported to have been inducted in March this year. 

The IAF has also ordered up to 
eight squadrons worth of the in-
digenous Akash SAM systems 
to replace the obsolete SAM IIIs 
of the Soviet era. In addition, in 
two separate joint venture pro-
grammes, India’s Defence Re-
search and Development Organ-
isation (DRDO) is developing the 
MICA-based 15-km range Maitri 
SR-SAM system with France and 
another 70 km MR-SAM system 
with Israel. On the ABM front 
though, the IAF still has a long 
way to go with the indigenous 
Prtihvi-based PAD system still to 
be fielded for full-fledged devel-
opment. Contrary to information 
appearing in some website net-

works, the IAF has not acquired the Russian S-300 system 
or its derivatives for ABM defence.

• Lastly, the IAF has recently commissioned its fibre-op-
tic- based Air Force Net (AFNET) communication sys-
tem which would also be used as its primary air defence 
communication network. The IAF is planning to get its 
own  communication satellite in space next year, which 
apart from its specialised tasks would also complement its 
ground-based systems.
In the final analysis, the IAF would have to keep working 

ceaselessly to continue to augment its air defence resources 
as also pool in all relevant national resources in its quest to 
fully live up to its air defence responsibilities, enshrined in the 
Union War Book. SP
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DefenDing inDiA’s AirspAce

By Air marshal (retd) 
V.K. bhatia
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A
ccOrdINg TO WIkIPe-
dIA, A disruptive technol-
ogy or disruptive innovation 
will help create a new mar-
ket and value network and 
eventually goes on to dis-

place an earlier technology. What the un-
manned aerial system (UAS) has done to 
the manned aircraft probably falls in this 
category. A UAS, also known as unmanned aerial vehicle (UAV), 
remotely piloted vehicle (RPV) or as an unmanned aircraft, is a 
machine which functions by human remote control or autono-
mously with pre-programmed directions. Their largest users are 
the military. To distinguish the UAS from missiles, a UAS/UAV is 
defined as a “powered, aerial vehicle that does not carry a hu-
man operator, uses aerodynamic forces to provide vehicle lift, 
can fly autonomously or be piloted remotely, can be expendable 
or recoverable, and can carry a lethal or non-lethal payload”.

The Indian Air Force should take note of an article which 
appeared in the July 16, 2011 edition of The Economist where 
it queries if the USA’s F-35 will be its last manned fighter. The 
high costs of development, delays, and doubts about its claimed 
performance envelope, have the decision-makers in a quandary 

whether to go ahead with an earlier deci-
sion to acquire 2,443 F-35s over the next 
25 years. With the exponentially rising 
costs of a fighter aircraft and doubts about 
its survivability in a dense air defence en-
vironment, the Indian Air Force (IAF) also 
should consider all viable options for the 
future. One of the options available to the 
IAF is to invest in UAVs in a large mea-

sure and create a UAS/UAV segment in the air force that could 
replace many current missions undertaken by manned aircraft. 
This may sound like heresy to the dyed-in-the-wool combat pi-
lots, but for once the IAF should be on the correct side of the 
technology curve and not try to play catch-up later. 

UAVs typically fall into many functional categories (although 
multi-role airframe platforms are becoming more prevalent), 
these include:
• Target and decoy – providing ground and aerial gunnery a 

target that simulates an enemy aircraft or missile
• Reconnaissance – providing battlefield intelligence 
• Combat – providing attack capability for high-risk missions 
• Logistics – UAVs specifically designed for cargo and logistics 

operation 

With the exponentially rising costs of a fighter aircraft and doubts about its 
survivability, the IAF should consider all viable options, including investments  
in UAVs in a large measure and create a UAS/UAV segment in the air force that  

could replace many current missions undertaken by manned aircraft

Powered aerial Vehicles

By Air Marshal (retd) 
N. Menon, Bengaluru
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the us has deployed reaper  
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• Research and development – used to further develop 
UAV technologies to be integrated into field deployed 
UAV aircraft 

• Civil and commercial UAVs – UAVs specifically designed for 
civil and commercial applications

• Search and rescue
The employment of unmanned combat aerial vehicles in Af-

ghanistan and Pakistan has been well documented. The US has 
deployed ‘Predator’ and ‘Reaper’ with deadly effect in the ongo-
ing operations in the Afghanistan/Pakistan zone, though there 
have been cases of collateral casualties. The USA has always 
looked at technology to reduce risks to its personnel and the 
UCAV is the most visible example. China is operationalising the 
WZ-2000, the Shenyang’s ‘Dark Sword’ and the Zhuhai 2008 
stealth strike UCAVs.

Rapid advances in technology are enabling more and more 
capability to be placed on smaller airframes, which is spur-
ring a large increase in the number of small unmanned aircraft 
systems (SUAS) being deployed on the battlefield. As the capa-
bilities grow for all types of UAS, nations continue to subsidise 
their research and development leading to further advances 
enabling them to perform a multitude of missions. UAS no lon-
ger only perform intelligence, surveillance and reconnaissance 
missions, although this still remains their predominant mis-
sion. Their roles have expanded to areas including electronic 
warfare, strike missions, suppression and/or destruction of 
enemy air defence, network node or communications relay, 
search and rescue and derivations of these themes. These UAS 
range in cost from a few thousand dollars to tens of millions of 
dollars, with vehicles ranging in weight from less than one kg 
to over 15,000 kg.

IAF too has to look at the long-term benefits accruing from 
a dedicated UAS/UAV/UCAV force for many of its peace-time 
and operational missions. We have the Israeli ‘Searcher’ and 
the ‘Heron’, but the force is under-utilised and its operators are 
given less than equal treatment when compared to the fighter 
pilots. This was the situation some time back and if it has im-
proved then IAF is on the right track. The ‘Heron’ can carry a 
payload of 250 kg and is a medium altitude, long endurance 

(MALE) UAV. What IAF has is 
not configured for the strike 
role. The ‘Searcher 2’ is essen-
tially a surveillance UAV.

One of the shortcomings 

that IAF will face is that indigenous design and production 
have not been up to expectations. While much has been said 
about ‘Nishant’ and ‘Rustam’, field trials have not substanti-
ated the Defence Research and Development Organisation 
(DRDO) claims, like in many other projects undertaken by them. 
The Nishant is rail-launched from a mobile hydro-pneumatic 
launcher, weighing 1,400 kg, mounted on a TATRA truck and 
is recovered by a parachute system. While this eliminates the 
need for a runway, the complications are many. The Rustam 
is under development but beset with many teething problems 
and is unlikely to be operational in the near future. The Rustam 
has a UCAV version. There are other UAV/UCAVs under devel-
opment but the track record of the DRDO does not instil great 
confidence among the users. UAVs now come in many forms. 
There are ‘mini-UAVs’ and ‘micro-UAVs’ with different mission 
objectives. The ongoing impetus will create more and more mis-
sion objectives possible for this emerging technology.

Irrespective of whether we make or buy UAS/UAVs, there 
are many compelling reasons why we should adopt this tech-
nology. Firstly, the very high costs of a modern fifth genera-
tion fighter aircraft would mean that IAF has to be very choosy 
about what it inducts into its force. Life-cycle costs and political 
aspects would have to be factored into future purchases. Sec-
ondly, pilot training is getting more expensive by the year, and 
contending options for the youth of the country has resulted in 
IAF inducting good but not the best as its pilots. The blinkered 
response to the problem by the politicians and an obdurate bu-
reaucracy are other impediments. In any future conflict involv-
ing the IAF, the air defence would be very dense and dangerous 
in the battle zone. The cost-benefit analysis of successfully strik-
ing a target vis-à-vis losing an aircraft with one pilot or a pilot 
with a WSO and the aircraft, or employing a UAV for the same 
purpose, needs to be worked out.

The time has come for the IAF to create a dedicated UAV 
branch and create a UAV force. Operators of UAVs could be in 
the same category as weapon systems operators with the same 
or equivalent designation. The IAF needs to be ahead of the 
technology curve and not try and catch up at a later stage. While 
the combat aircraft and the fighter pilot have lots of life remain-
ing, being in the forefront of ushering in a new era will be excit-
ing and fulfilling for the IAF.

The era of UAS/UAV/UCAS is already upon us and the IAF 
should be in the vanguard of its ascendancy as a viable aero-
space force. SP
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T
he bATTleSPAce TOdAy 
IS increasingly dependent on 
the use of electro-magnetic 
(EM) spectrum. While net-
work-centric warfare (NCW) 
has become an essential form 

of operations, protecting such a capabili-
ty is becoming equally challenging. Apart 
from radar emissions and various types 
of IT-enabled communications; the increasing dependence 
on cyberspace for the command and control functions makes 
EM spectrum vulnerable to the emerging integrated domains 
of electronic and cyber warfare. Defending newer disruptive 
technologies fielded to disable or degrade both the hardware 
as well as the software, is therefore a daunting task. This was 
amply demonstrated during ‘Operation Orchid’, the successful 
attack by Israeli Air Force on a nuclear reactor under con-
struction in Northern Syria, on September 6, 2007. A specially 
programmed unmanned aerial vehicle (UAV), similar to the US 
Suter airborne network attack system, had apparently sent an 
embedded bug as part of the reflected radar echo to one of the 
Syrian air defence radars. This false echo had in turn disabled 
the entire air defence (AD) network for a considerable period 
of time, allowing the Israeli F-15 and F-16 aircraft to destroy 
the site without any resistance from the Syrian air defence 
missiles or interceptors.

While Marconi invented the wireless radio communication 
in 1896, the first known use of interception and spoofing of a 
radio message was reported in the Russo-Japanese Naval Battle 
of 1905. An initial form of electronic warfare had taken birth. 
Later, it was in Second World War that the techniques of jam-
ming adversary’s radars gathered momentum. Suppression of 
enemy air defence (SEAD) operations by F-4G Phantom aircraft 
became a necessity in the Vietnam War, with wild weasel air-
craft of the United States Air Force (USAF) used extensively to 
jam the Vietcong radar and missile systems. It is reported that 
due to their contribution, the USAF aircraft losses came down 

by nearly 70 per cent. In the 1967 war, 
Israel had used communication jamming 
extensively. But it was in the midst of Yom 
Kippur war of 1973 that the need for a 
robust yet agile EW capability came to the 
fore, to minimise initial heavy Israeli air-
craft losses to different varieties of Egyp-
tian AD missiles.

The Indian Air Force (IAF) started 
building electronic warfare (EW) capability only after the 1971 
war. Till then both India and Pakistan were yet to acquire low 
level radar coverage and surface-to-air missile defences. As such, 
low level attacks were reported mainly by visual observers or 
MOP. In both the 1965 and 1971 wars, the IAF had resorted to 
few aerial attacks against Pakistani radar located at Badin. How-
ever, in these wars, there was lack of a specific IAF strategy for 
neutralising the command and control capability of Pakistan.

With Pakistani deployment in the 1970s of low-level chain 
of minimum power distortionless response (MPDR) sensors, ter-
minal AD missiles like the Crotale and an integrated airborne 
interception capability, the IAF had to embark on rapid build up 
of EW resources. In 1978, a dedicated EW squadron, with a mix 
of Canberra and MiG-21 aircraft was formed, fitted with stand-
off and escort pods respectively; to provide a suppressive shield 
to the embedded strike force. Strike tactics were evolved based 
on ‘burn through’ ranges for the terminal attacks. Gathering of 
electronic intelligence (ELINT) and communications intelligence 
(COMMINT) became essential, but accuracies in locating and in 
particular ‘fingerprinting’ the Pakistani sensors needed much 
better technology for the interception equipment.

In the Bekaa Valley war of 1982, the Israeli Air Force had 
aptly demonstrated the need for accurate ELINT and effective 
use of EW, which had neutralised the Syrian air defence net-
work, along with partial incapacitation of their command, con-
trol and communication (C3) system. Since the Syrians were 
using similar Soviet sensors and interceptors, the lessons were 
somewhat worrisome for the Indian Air Force. The inbuilt So-

Over the years, the IAF has been consciously making efforts to upscale its electronic 
warfare capability. It is now equally important to pay attention to the aspects of  

cyber war, as it could be a ‘game changer’ in future conflicts.

War Without WEapons

“No enterprise is more likely to succeed than one 
concealed from the enemy until it is ripe for execution”

—Niccolo Machiavelli

By Air Marshal (Retd) 
b.N. Gokhale, Pune
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viet EW equipment lacked versatility as well as adequate power 
output. As such, the IAF had to import EW pods from countries 
such as Italy and France. That is when IAF mastered the art of 
configuring Western equipment on varied Soviet platforms. Due 
to limited radii of MiG-21 EW escort aircraft, emphasis was also 
laid on acquiring airborne self-protection jamming (ASPJ) pods.

The USAF doctrine of ‘aerial dominance’ displayed in the 
Gulf Wars highlighted the need to attack and disable enemy’s 
C3 system, in the initial stages of war. Destroying the radar 
network along with communication grid makes the enemy not 
only ‘deaf and dumb’ but also ‘blind’. For the past few years, 
the IAF has been on the path to acquire similar capability. Ac-
quisition of better signals intelligence (SIGINT) capability, both 
ground based and airborne, provides the IAF with a more ac-
curate electronic order of battle (EW ORBAT). The IAF inventory 
also possesses anti-radiation missiles (ARM) on manned and 
unmanned platforms, as well as improved ASPJ for protection 
against the terminal defences. However, most of this capac-
ity build-up has taken place mainly against Pakistan, with not 
much information on the Chinese EW ORBAT. 

Since EW systems are highly classified in nature, efforts for 
indigenous development were given priority from the very begin-
ning. A specialist lab, Defence Avionics Research Establishment 
(DARE), was set up by the Defence Research and development 
Organisation (DRDO) in 2001 by renaming the Advanced Systems 
Integration Organisation (ASIEO) established in 1986, to develop 
specific electronic as well as avionics projects. DARE followed a 
collaborative approach with private industry partners such as 
CMC and Tata Power, as also with select international companies. 
Over the years, DRDO has become a ‘single window’ supplier of 
EW systems for the IAF and other two Services. It has developed 
a static as well as mobile ESM system Divya Drishti (divine eye), 
capable of ‘fingerprinting’ sensors. It is also upgrading ESM ca-
pability of the ground based as well as airborne platforms of the 
IAF. The airborne early-warning and control (AEW&C) Embraer 
aircraft will also have such capability. In order to cater to the Ser-
vice specific requirements, DRDO has also developed a compre-
hensive EW system known as Samyukta for the Army, which can 
also give useful inputs to the IAF. Along with UAV and aerostat 
based ELINT and COMMINT payloads, 
IAF should shortly be in a much better po-
sition to glean requisite information on the 
adversary’s EW ORBAT.

DRDO has also developed EW suites 
for airborne platforms with Tarang RWR 
and Tempest deception jamming pods. 
Su-30 is configured to carry the Kh-31 
anti-radiation missile and with the fit-
ment of ‘Siva’ high accuracy direction 
finding (HADF) pods, cueing this missile 
for SEAD operations would bolster the 
IAF capability. Then there are other in-
digenous projects like missile approach 
warning system (MAWS) and directional 
infra-red countermeasure (DIRCM) for 
evading enemy’s anti-aircraft missiles to 
be fitted on all platforms including fight-
ers, transport and helicopters. While 
Pakistan has already established an EW 
test and training range purchased from 
Turkey near Sarghoda, the DRDO is also 
building two test ranges in southern In-
dia to be operational by 2012-13. These 

ranges will be able to not only test various communication as 
well as non-communication EW systems, but will also help in 
fielding varied electronic equipment to check the aspects of 
EMI and EMC.

IAF is in midst of inducting newer platforms including 
the much anticipated 126 medium multi-role combat aircraft 
(MMRCA) and the indigenous Tejas aircraft. But equally impor-
tant is its emphasis on induction of force multipliers and sup-
port systems such as the airborne warning and control system 
(AWACS), ground and airborne data linking, better identifica-
tion, friend and foe (IFF), airborne active electronically scanned 
array (AESA) radar on interceptors, etc to name a few. Such 
enhanced capability would enable the IAF in carrying out ‘si-
lent interceptions’ and other operations, somewhat immune to 
interference and ‘noise’.

While the emerging EW scenario seems quite encouraging 
for the IAF, it would be equally important to pay attention to the 
aspects of cyber war. Apart from the Israeli ‘Operation Orchard’, 
the Russo-Estonian stand-off of April 2007 and the Russo-Geor-
gian conflict of July 2008 have lessons for this new dimension 
of silent but unidentifiable enemy action. In both these conflicts, 
most of the essential networks such as power distribution, com-
munication network and even banking were bombarded by 
distributed denial of service (DDOS) attacks, thereby causing a 
crash or jamming of the networks. Equally important was the 
aspect of not being able to trace the origin of attacks, as proxy 
servers had been used from remote out-of-country locations. 
Similar crippling effect on net-centric systems just prior to the 
start of a conflict can well change the outcome; especially in a 
short duration war envisaged in our region.

With almost entire hardware being imported for the Indian 
networks, there is a constant need to sanitise the systems from 
possible embedded bugs. Such ‘trapdoor’ or ‘Trojen Horse’ are 
known to lie dormant for a considerable length of time and are 
programmed to be activated by a routine system command, but 
in effect disabling the system. One such example of the disrup-
tive capability of cyber attacks is of the Stuxnet malware injected 
through Siemens hardware into the Iranian uranium enrichment 
plant at Natanz, which experienced serious technical malfunction 

in November 2010.
In order to avoid direct attacks from 

the web, Intranets within the service 
need to be totally isolated. The computer 
ports need to be disabled to avoid inser-
tion of any inadvertent or intentional vi-
ruses. There is also a need to establish 
SOP for an effective back-up and plans 
for disaster recovery. In this context, 
a number of countries like US, Russia, 
China have created dedicated teams of 
cyber warriors. In addition, the Chinese 
are known to have a strategy called in-
tegrated network electronic warfare 
(INEW) along with a doctrine to fight un-
der such conditions.

In modern warfare, EW has taken a 
more prominent place than just being a 
force multiplier. Over the years, the IAF 
has been consciously making efforts to 
upscale this capability. It is now equal-
ly important to pay attention to the as-
pects of cyber war, as it could be a ‘game 
changer’ in future conflicts. SP
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T
he STOckhOlm INTer-
NATIONAl PeAce Research 
Institute (SIPRI) in a recent 
report has stated that India is 
currently the largest arms im-
porter in the world. India has 

overtaken China in arms import during 
2006-10. During this period, India had 
accounted for nine per cent of all international arms imports to 
China’s six per cent.

India is expected to spend $80 billion (`3,60,000 crore) over 
the next decade to upgrade its military. Of course, all of this 
would not be spent on the Air Force alone. Air Force, however, 
would get a sizeable portion of this pie. After the implosion of 
the USSR, the IAF was badly hit with low serviceability due to 
non-availability of spares. Though things have certainly im-
proved, replacements and upgradations that should have taken 
place in a phased manner, did not take place. The gap between 
what we should have had to what we actually have, has wid-
ened. When India was finally ready to spend on defence, the 
gap had become enormous and now all the procurements and 
upgradations are taking place in a rush. There are a large num-
ber of procurements of new aircraft and equipment; heavy rush 
for infrastructure upgrades on the ground and in space; and 
upgradation of equipment already in our possession, to extend 
their capability and life. In a decade, the IAF would undergo 
rapid changes and would be totally different from what it is 

today. Unfortunately, going by reports, so 
would the air forces of our adversaries.

A great deal of media attention is 
being given to big ticket purchases like 
the $11 billion (`49,500 crore) deal for 
126 medium multi-role combat aircraft 
(MMRCA) or the $4.1 billion (`18,450 
crore) deal for 10 C-17 transport aircraft. 

Even though large sums are being spent on upgrades, somehow 
they have not been hitting the headlines. There is a long list of 
equipment undergoing upgrades. Upgrades provide a cheaper 
option to obtain a stated capability. It also extends the life of the 
equipment by about 15 to 20 years. Of course, this may not be 
always the case. For example, HPT-32s are slated for phasing 
out in the near future. Yet they are undergoing an upgrade just 
to keep them in service for another couple of years. A new basic 
trainer aircraft, probably the Swiss Pilatus PC-7, is slated to be 
inducted in the near future. Yet vendors are being finalised for 
a parachute recovery system (PRS) for the HPT-32. This aircraft 
had been grounded since July 2009, following a fatal accident. 
This had placed an enormous strain on the pilot training pro-
gramme of the Air Force. The PRS would enable the aircraft 
to be brought down safely in the event of an engine failure in 
flight. If the weight of the PRS and other structural issues are 
resolved soon, this upgrade could see the HPT-32 being used for 
training for just a couple of years more.

Previously, upgrades were generally associated with air-

In a decade, the IAF would undergo rapid changes and would be totally different from what 
it is today. Previously, upgrades were generally associated with aircraft in their mid-life or 

later. Now we have aircraft being upgraded even as they are inducted.

Improve & IndUct

By Air marshal (retd) 
P.P. rajkumar

Su-30Mki in iaf:  
Is beIng upgraded to carry 

brahMos cruIse MIssIle
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craft in their midlife or later. Now we have aircraft being up-
graded even as they are inducted. A contract has been con-
cluded to upgrade the last 40 Su-30MKIs with new radars, 
onboard computers, electronic warfare (EW) systems and 
modifications to carry BrahMos cruise missiles, etc. The ra-
dars to be fitted are Phazotron Zhuk AE, an active electronical-
ly scanned array (AESA). This radar can track 30 aerial targets 
in the ‘track while scan’ mode and engage six targets simulta-
neously in attack mode. Another addition is a special launcher, 
measuring six metres, that has been developed by India to 
carry the BrahMos missile. This is supposed to be the longest 
airborne launcher in the world. The weight of the launcher 
is 350 kg and that of the missile is about 2,500 kg. The total 
weight of the system therefore, is around 3,000 kg. This has 
necessitated modifications to the airframe and the under car-
riages. These modifications would hold good for carriage of 
the Indian subsonic cruise missile ‘Nirbhay’, which is expected 
to test fly in 2012. To be nuclear capable, this missile will have 
a range of 1,000 km. The first two prototypes of the upgraded 
Su-30MKI, dubbed the Super 30, are expected to be delivered 
in 2012. Subsequently, the last 40 aircraft to be delivered to 
India would be these ‘Super 30s’.

A deal was finalised with Russia in 2008, to upgrade MiG-
29s to MiG-29SMT standards. This upgrade would include latest 
avionics, Zhuk ME radars, new weapon control systems, engines 
etc, enhancing its multi-role capabilities manyfold. The life would 
also be increased by another 15 years. The upgradation of Su-30 
and MiG-29 would transform the capabilities of the IAF.

ELECTRO-OPTICAL
COUNTERMEASURESNEW  TOOLS  FOR  NEW  RULES

MUSIC®. Powerful aircraft protection you can count on

MUSIC® is a registered trademark of Elbit Systems Electro-optics Elop Ltd.
in Israel and/or other countries.

Stop multiple infrared missile threats in their paths with MUSIC®, Elop’s multi-spectral 
infrared countermeasure. A high performance DIRCM system, MUSIC® integrates 
advanced fiber laser and thermal imaging technologies that generate a jamming beam 
to deflect shoulder-fired missiles (MANPADS) from their intended targets. MUSIC® and 
its commercial variant, C-MUSICTM, protect military transport planes, attack and utility 
helicopters, commercial aircraft, VIP aircraft and civilian transport planes.  

Continued on page 59

TexTron SFW on IAF JAguAr

The US Air Force (USAF) and original equipment manu-
facturer Textron Systems will assist the Indian Air Force 
(IAF) with the integration of sensor fuzed weapon (SFW) 

onto the Indian Jaguar aircraft. Through its Textron Global 
Technology Centre in Delhi, Textron Systems will be supporting 
the IAF in the modernisation of its fleet by adding one of its 
first “smart weapons.” The integration team made up of USAF 
and Textron will be working closely with the IAF team, inclu-
sive of the Aircraft and Systems Testing Establishment and the 
Hindustan Aeronautics Limited. The programme will provide 
the IAF with a large area modern anti-armour capability deliv-
ered by an Indian-manufactured, in-service, multi-role aircraft.

The SFW is a smart air-to-ground area weapon designed to 
defeat moving and fixed targets on land and at sea. Designed 
for standoff deployment from a wide selection of aircraft, the 
SFW’s superior lethality makes it a weapon of choice for anti-
armour, destruction of enemy air defence and other combat 
missions. Incorporating built-in, redundant self-destruct log-
ic and “time-out” features, SFW’s smart sensor technologies 
prevent hazardous unexploded ordnance and ensure a clean 
battlefield for follow-on troop movement and civilian habita-
tion of the area. 

Additionally, Textron Systems is making its unmanned air-
craft systems available to India. Its Shadow tactical unmanned 
aircraft system is in service with the US Army and Marine 
Corps, and has been selected for both the Italian and Swedish 
armed forces. The Shadow can be used for intelligence, surveil-
lance and reconnaissance missions. •
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The requeST fOr 
PrOPOSAl (RFP) issued 
on November 26, 2010, 
for re-engining the three- 
decade-old 125 aircraft of 
the Jaguar fleet of the In-
dian Air Force (IAF) was 

withdrawn in March this year under or-
ders of the Ministry of Defence (MoD). This 
somewhat extreme step became necessary in the wake of the 
withdrawal of Rolls-Royce, one of the two vendors, leaving only 
Honeywell Aerospace in the race. Apparently, as commercial con-
tracts are not permitted in a “single vendor situation” under the 
existing provisions of the Defence Procurement Procedure (DPP), 
the government had no other option. And in the prevailing politi-
cal climate in the country, one ought not to expect any deviation 
from or ad hoc modification to existing rules and regulations. 
Tragically, the IAF has literally been left high and dry! 

As required under the RFP, Honeywell Aerospace had of-
fered a newly developed engine, the F125 IN. Rolls-Royce on 
the other hand had offered the Adour 821, which is an up-
graded version of the Adour 811, an underpowered engine 
that currently powers the fleet. Also powering the fleet of Hawk 
advanced jet trainer fleet of the IAF and the Indian Navy, the 
Adour 821 is technically not a “new engine” and hence was not 
“technically compliant”. As it did not meet the terms set out in 
the RFP, Rolls-Royce opted to withdraw gracefully in time rather 
than suffer the ignominy of being rejected.  

In an interview earlier this year, while commenting on the 
subject of the abortive $650 million (`2,925 crore) contract for 
new engines for the Jaguar fleet, the Chief of Air Staff (CAS)-des-
ignate stated, “This is a temporary phase and the case for re-

engining is being progressed as per the 
provisions of DPP.” Although the CAS-des-
ignate did not go on to elaborate on the 
precise steps the IAF was going to take, 
the options appear to be limited. As is the 
usual practice in such cases, the IAF will 
have to go through the tendering process 
de novo and hope that the exercise does 
not run aground once again for the same 

or any other reason. The attendant penalty of course will be de-
lay, eroding further the residual airframe life of the fleet, a situ-
ation clearly detrimental to the operational potential of the IAF. 

The second option could have been a direct government-
to-government transaction under foreign military sales (FMS) 
route for the engine offered by Honeywell. It is however un-
derstood that the FMS route option is available only for fully 
built up systems and not for components. Any effort to obtain 
a waiver under the US legal system is unlikely to be successful 
and hence may not be a viable option. Confident that its prod-
uct, the F125 IN, will be the winner, Honeywell Aerospace is 
proceeding with further developmental work on the engine and 
is preparing to demonstrate its performance once again, this 
time actually mounted on an old Jaguar airframe already ac-
quired by the company. Honeywell Aerospace is also prepared 
to collaborate with the Indian aerospace industry in the regime 
of next-gen technologies related to aircraft or other systems.

Hopefully, the IAF does not end up in a situation where with 
its efforts to re-engine the Jaguar fleet not having fructified, it is 
compelled to adopt the third option of retiring the fleet prema-
turely. Given the debilitating bureaucratic and financial grip on 
the procurement process, this possibility cannot be ruled out at 
this point in time with any degree of certainty. SP

Hopefully, the IAF does not end up in a situation where with its efforts to  
re-engine the Jaguar fleet not having fructified, it is compelled to  

adopt the third option of retiring the fleet prematurely

Re-engining JaguaR

By Air Marshal (retd) 
B.K. Pandey

Ph
o

to
g

r
aP

h
: 

S
P 

g
u

id
e 

Pu
b

n
S



Issue 10 • 2011  SP’S AVIATION  57

infrastructure
IAF SPECIAL

The receNT Order PlAced 
by the Indian Air Force (IAF) for 
modernisation of airfield infra-
structure (MAFI) has come at the 

appropriate time. This exercise has been 
in the making for the past eight years or 
so. It has been given to a private entity, 
which is a step in the right direction that 
will give an opening to the private industry to make inroads into 
the large defence contracts. It is hoped that the IAF has kept the 
following in mind while awarding this contract:
• competition: There are numerous airfields under the IAF 

control, some under the control of the Navy and a few with 
the Army. The other two services need to learn from the 
initial steps that the private player incorporates, so that the 
learning process is not repeated. It is however important 
to have more than one vendor to prevent single vendor 
monopoly, and as this will ensure lower cost and better 
service, though standardisation of the equipment could be-
come a problem.

• divergence in requirements: Each airfield will have its in-
dividual identity, be it in the plains, hilly and mountainous 
terrain, island territories and desert areas. Each type of air-
craft requires its own type of airfield and runway approach 
aids; for example the MiG-21 aircraft which still have some 
years to go, will require ground beacons to indicate the 
bearing of the aircraft, whereas the 
Mirage 2000 needs a different one, 
which indicates the bearing and 
distance. An airfield like Leh will 
require a curved approach to land, 
similar to ones in the mountainous 
valleys in the Northeast, whereas the 
ones in the Kashmir valley, Srinagar, 
require a straight in approach after 
safely entering the valley. Each type 
of aircraft is bounded by its techno-
logical limitations. However, there 
will be a number of common equip-
ment, like radars, R/T sets, runway 
lighting, etc, which will enable use 
of common sets of equipment, while 
the divergent aspects need to be in-
corporated, where necessary.

• Bad weather and night operations: 
The IAF operates in regions affected 
by different conditions of humidity, al-
titude, etc; like moist conditions in the 
Northeast, dry in the desert regions of 
Western India, the mountainous re-
gions of Northern and Northeastern 

India, runway length constraints, as in 
the Brahmaputra valley, and even in the 
Andaman and Nicobar islands. Each of 
these terrain, demands a different set of 
airfield and runway approach aids.
• runway surface and lighting: 
Due to high altitude, airfields like Sri-
nagar, Leh and similar ones, need to 

be longer than the ones in the plains, whereas the ones 
in the Islands will be restricted due to space restrictions. 
Runway lighting extends the operations of an airfield into 
the night, and especially in bad weather, where the run-
way lights enable a pilot to approach the airfield in poor 
visibility or low cloud conditions, to align the aircraft with 
the runway for safe landing. Considering that weather in 
India restricts flying to perhaps 30-60 days, during the 
monsoon and winter season, there needs to be a calibrat-
ed approach to equip IAF airfields with Category I, II or III 
ground equipment.

• common approach between military and civil aviation: 
Both civil airfields and IAF airfields, need to have a common 
approach towards the purchase of airfield infrastructure, 
especially so, as the entire country needs to have a common 
equipment to build up to the NextGen Air Traffic Manage-
ment standards, which includes airfield aids and even ve-
hicles such as crash and rescue vehicles, runway cleaning 

vehicles, ambulances, etc, so that large 
orders of common equipment can be 
translated to lower rates, to the benefit 
of both organisations.

Lessons to Learn
While the IAF being the major user of 
military aviation assets has taken the 
lead in modernisation of airfield infra-
structure, before the induction of high 
technology aircraft, their ongoing ex-
perience with the MAFI programme 
should make known lessons to go ahead 
for the other two services. The differ-
ent airfields in diverse regions of the 
country will demand different needs, 
and this will apply to the large varieties 
of aircraft that the IAF operates. Com-
monality between military and civil avi-
ation will benefit both these operators. 
The one area which needs attention is 
a common approach towards training 
and interoperability of personnel man-
ning the diverse equipment, both in 
military and civil aviation. SP

The order to a private entity for modernisation of airfield infrastructure is a  
step in the right direction that will give an opening to the private industry  

to make inroads into the large defence contracts

a Welcome step

By Air Marshal (retd) 
raghu rajan, Bengaluru
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M
ISSION fIrST ANd 
PeOPle Always—this 
statement sums up the 
importance being given 
by the Indian Air Force 
(IAF) to human resourc-

es development (HRD). The value of HRD 
cannot be easily quantified, but its im-
pact in a unit however small, is immense. 
An example by Wing Commander Eashwar Rao, a young Fighter 
Controller, commanding a Radar Unit, will describe HRD’s value. 
He implemented HRD through a simple method of interviewing 
airmen and NCs (E) in his unit elevating them to a higher level 
of morale. The personnel in the unit were few, but he would take 
an hour or two, in two to three sessions, to win the confidence of 
his subordinates, understand their problems and then went about 
solving them. To be able to effectively guide a junior, both on the 
professional and personal front, is the essence of HRD. Coming 
to the larger picture, what are the challenges that the IAF faces 
in the future? It will be necessary to paint the operational setting 
and consider what methods can be adopted in relation to officers 
and men to achieve the goals and objectives of the IAF.

The OperaTiOnal SeTTing
The old world of manned aircraft being the sword-arm of 
the IAF is already changing. The trend is towards aerospace 
warfare made up of net-centric operations, space defence and 
offence operations, unmanned vehicles (UAVs), air-to-air mis-
siles, surface-to-air missiles (SAM), surface-to-surface missiles 
(SSMs), information operations et al, where brain power would 
be more in demand than skill. Even while capabilities of robotic 

aerial vehicles increase with advances 
in technology, manned aircraft will still 
be around, although in smaller num-
bers. The IAF will require its officers 
and airmen to be more technically ori-
ented and have more women inducted 
in the officer and airmen cadre. An 
important adjunct of these operations 
will see the weakening of the hierar-

chical system of functioning to one where parallel processing 
becomes the norm; delegation of authority to lower levels; and 
a requirement of leaders of nodal units being able to function, 
without minute to minute guidance from above—especially 
when communications is lost between them and higher levels 
of command. With mobiles and computers enhancing commu-
nications as well as exchange of data, the world within the IAF 
will shrink and the impact of character and integrity will be 
felt instantly. As far as HRD is concerned, this setting will see a 
melding of branches in the performance of operational tasks, 
an open and transparent system of functioning and the gradual 
merging of borders between airmen and officers. This effect 
would need deft handling.

hrD fOr OfficerS in The iaf
The best way to motivate young officers is for them to perceive 
a growth in career in that system. Here, we will have officers of 
all branches, being selected on the basis of aptitude, knowledge 
and performance in that particular system. The IAF already has 
experience with SAMs, SSMs, UAVs, but will gain experience 
with aerospace operations as well as information and net-cen-
tric operations, as and when these systems are incorporated.

The value of HRD cannot be easily quantified, but its impact in a unit however 
small, is immense. To be able to effectively guide a junior, both on the  

professional and personal front, is the essence of HRD.

PeoPle always

By Air Marshal (retd) 
raghu rajan, Bengaluru
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Career management and command of unmanned operational 
units: The command should rightly devolve to the most capable 
officer, whether from the flying, the technical or the administra-
tive branch. To ensure a fair opportunity to each branch offi-
cer, that officer should be exposed to a training capsule on that 
system, the operations of each aspect of that system, followed 
by a fair assessment done of his/her capability, and then the 
best selected for command. These measures will ensure willing 
participation of all officers in completing the mission success-
fully. Administration, technical and even operational functions 
will have more officers of two or more branches available for 
assuming staff functions, at Command and at Air Headquarters. 
Aptitude and performance needs to be the criterion. This should 
also include the post of air attaches abroad.
Nurturing the mavericks: Some years back, the then Chief of 
Staff of the US Army, when asked as to what he considers to be his 
priority as far as his men are concerned, stated, “To look after the 
mavericks.” The IAF has had a few, known to this writer, Harry 
John, who was working on a sound-based low level warning de-
vice, for approaching aircraft, R.B. Menon, whose nascent career 
as an aircraft designer was put paid due to perceived indiscipline, 
Francis Da Cunha, whose software programmes are the foun-
dation of IAF operations and flight safety investigations, these 
three being pilots, and an engineer, S. Beborta, who as a software 
programmer, made notable contributions. The IAF would have 
gained immeasurably, if it had nurtured them till their maturity. 
feedback from junior officers: The example of Wing Com-
mander Eashwar Rao needs to be emulated, though detailed 
interaction is a laborious and painstaking task, it will enable 
the Commander to guide both the professional and personal 
interests of his officers and men in the true sense of the word.

hrD fOr airmen
Multitasking in various trades: The IAF is one of the few air 
forces in the world, where the number of men required to pre-
pare an aircraft or a system, is one of the largest. This can be 
reduced by multitasking for the men for the first line servicing, 
and leave the second and third line for specialists in their re-
spective fields. This will optimise the numbers in operational 
units and thus reduce the IAF’s strength.

Airmen in operations: With the large-scale inductions of mis-
siles and UAVs, and even in information operations, the airmen 
will make their presence felt and their contributions will require 
the IAF to ensure that they are able to climb the career lad-
der, based on their aptitude and performance. The assessment 
system that is currently in place—the ‘Ustad’ system—needs to 
incorporate the increasing operational responsibilities that will 
devolve on them. The system should be used as the benchmark 
during the annual assessment of an individual.
Accountability and responsibility: The airmen supervisors—
Sergeants and Warrant Officers—need to be made more pro-
ductive, their utilisation has to be increased, so that they gradu-
ally take on jobs currently being done by officers, e.g. Officer i/c 
Aircraft in a Flying Squadron, in the electrical, battery charging 
sections, etc. They can, with proper training, be also utilised for 
routine air traffic control/air defence duties too. This will bring 
about better utilisation of airmen supervisors that will result in 
reduction in manpower of both officers and airmen supervisors.
Assessment of airmen: The new promotion policy for airmen is 
likely to lead to more supersession amongst the various ranks, 
and hence there is a need to make the assessment process, an 
inclusive and transparent one. This can be done by guiding the 
Warrant ranks in meeting each airman under them at the be-
ginning of the assessment year, set the goals for that year, ad-
dress the likely professional and personal problems, and then 
review it both at regular intervals as also when any drastic 
change occurs in their career. The guidance can be given to the 
Warrant ranks by their immediate senior officers.

effecTive meaSureS
The advances in information technology will create a more 
open society, which will impact the IAF. It will become more 
brain power intensive, more open and transparent, with more 
operational tasks falling on branches other than the flying 
branch for officers as well as airmen. Career management will 
be a complex task, as the IAF will need to have the best to head 
each type of operations. For airmen too, utilising the potential 
of supervisors and reduction in manpower through multitask-
ing would be one of the answers. These measures will make the 
IAF proactive in tackling the challenges of the future. SP

Another important Russian aircraft upgrade is that of MiG-
27. This aircraft has already been phased out in Russia and 
Ukraine. Therefore, the entire upgrade had been an Indian ef-
fort. The upgrade includes a head-up display (HUD), a full colour 
high definition display, a new laser range finder, a new EW suite, 
Nav/attack system, etc. The engine, however, remains the same.

On July 29 this year, India signed a $2.4 billion (`12,000 crore) 
contract with France to upgrade 51 Mirage 2000H to Mirage 
2000-5 Mk 2 standards. This would involve upgrades to engines, 
avionics, navigation systems, mission computers, EW equipment 
and fire control radar. With these upgrades, the life of the aircraft 
would be increased by another 20 years. Barring the first two, the 
remaining would be upgraded at HAL facilities in India. These 
upgrades are expected to continue till 2018-19.

In July 2009, India had signed a $400 million deal with 
Ukraine for a midlife upgrade of An-32 transport aircraft. 
The aircraft engines and avionics would be upgraded and 
the life would be increased by 15 years. A total of 103 air-

craft are involved. The first two upgraded An-32s have already  
been delivered in June 2011. The upgrades have been to the sat-
isfaction of the IAF. Another 10 would be delivered by end 2011.

Upgrades are not limited to aircraft alone. Airfield infra-
structure is being modernised under the Modernisation of 
Airfield Infrastructure (MAFI) project in the IAF. Communica-
tion facilities had recently been improved tremendously under 
the Air Force Net (AFNET) project. This is planned to be up-
graded further with mobile connectivity through CDMA-based 
phones. This would enable one to make a video call from any 
remote AF location to higher echelons.

The major challenge facing the IAF now is not how to get 
new equipment or their upgrades, but how to train the man-
power to cope with the future changes. This perhaps is the rea-
son why Air Chief Marshal N.A.K. Browne, the new Chief of the 
Air Staff, laid so much emphasis on manpower assets in his 
inaugural address to the Air Force. All said and done, in the 
coming decade, the IAF has nowhere to go but up. SP

IMPRove & Induc ...Continued from page 55 
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SP’s Aviation (SP’s): How would you describe the journey of 
Samtel from business of picture tubes for television market 
to the challenging defence electronics?
Puneet Kaura (Kaura): Samtel was set up in 1973 and is today the 
leading manufacturer of advanced displays in India. The journey 
from picture tubes to avionics started in 2001 with the takeover of 
Thales Germany by Samtel to form Samtel Electron Devices GmbH 
at Ulm, Germany. Later, in 2004, Samtel got its first order from 
the Defence Research and Development Organisation (DRDO) to 
develop multifunctional displays (MFDs)—the ones which are fly-
ing on Su-30MKIs today. That gave the impetus to Samtel to set up 
a defence avionics division—Samtel Display Systems in India. To-
day Samtel Display Systems has two strategic joint ventures (JVs) 
in defence avionics; one with the Hindustan Aeronautics Limited 
(HAL) and another with Thales Avionics. There are also strategic 
tie-ups with global aviation majors such as SAAB and Honeywell. 

SP’s: Can you briefly tell us about the milestones achieved 
by Samtel?
Kaura: The first milestone in our journey was about seven years 
back in 2004, when we signed our first memorandum of under-
standing (MoU) with Defence Avionics Research Establishment 
(DARE), DRDO for indigenous co-development of ‘ruggedisation’ 
technology for multifunction displays. The next milestone was 
the JV with HAL signed in 2006, to address the avionics require-
ments for all HAL platforms. It was followed by a JV with Thales 
in 2008 to locally develop, customise, manufacture, sell and 
maintain indigenous helmet-mounted sight and display systems, 
infrared search and track (IRST) and modern avionics systems 
for the Indian and export defence markets. In 2010, when MFDs 
indigenously manufactured by the Samtel HAL JV were cleared 
for serial production from Regional Centre for Military Airwor-
thiness for induction on Sukhoi 30MKI aircraft. 

SP’s: Can you elaborate on the USPs of Samtel?
Kaura: Samtel has always been a technology focused company 
and we have achieved the singular status of being the only com-
pany in India which indigenously offers the complete package of 
LCD ruggedisation, electronic hardware designing, development 
of embedded systems along with associated software, mechani-
cal packaging and thermal management under one roof. Our JV 
with HAL was India’s first public-private partnership in avionics 
domain in India, and has now achieved the unique position of 
having a primary cockpit display qualified for induction on Su- 
30MKI. We are now working towards building a centre of excel-
lence for state-of-the-art cockpit displays which would help the 

Ministry of Defence (MoD) to become self-reliant in this domain.

SP’s: Are your offerings compatible with Russian platforms?
Kaura: The MFDs designed and produced by us have been 
qualified for induction on Su-30MKI aircraft. The next genera-
tion large size smart multifunction display is also ready, and has 
given us the unique distinction of being the only company in 
India to have an avionics display at par with the global suppli-
ers in this domain. Discussions are on with some key customers 
on upcoming Russian platforms for LRUs, infrared search and 
track (IRST), and other avionics systems as well.

SP’s: Can you tell us about the Mirage fleet upgrade deal 
and particularly in view of the JV that seems to be in place 
between Thales and Samtel?
Kaura: The Indian Government has signed the deal worth $2.4 
billion (Rs 10,800 crore) with Thales and Dassault Aviation for 
upgradation of its ageing Mirage fleet. As 30 per cent of the worth 
of the deal needs to be invested back into the Indian defence 
sector as offsets, a large part of the offsets should be expected to 
be fulfilled through us. As per the JV’s mandate, Samtel Thales 
Avionics will provide the basis for all future aerospace develop-
ment for Thales in India. 

SP’s: What challenges do you foresee in your journey?
Kaura: Challenges never end; they just get replaced by newer 
challenges. Ten years back when we took over Thales Germany 
and set our first footsteps in avionics, it was a new area for 
us. Conventionally, the cockpit displays were either imported or 
were assembled in India by suppliers using foreign-made com-
ponents. There was a huge void and need for these products 
to be developed and produced in India indigenously. However, 
since the technology was never developed in India earlier, there 
was initial scepticism from the industry, which we believe, we 
have just not been able to overcome, but also surpass. 

We now see ourselves moving ahead of cockpit displays and 
proving our capabilities in avionics. Our JV with Thales already 
encompasses manufacturing of HMSDs, which are a complete 
system in themselves; sensors such as IRST, which will be a 
first-time-in-India product and other modern avionics systems. 
Besides that, we are also setting up capabilities in obsolescence 
management, automated test equipment and built-to-print solu-
tions. Going forward, our original strength—cockpit displays will 
be just one segment of our complete suite of offerings. From pic-
ture tubes to cockpit displays, and from here to a complete avion-
ics house, is what I see Samtel emerging as. SP

Samtel Display Systems has strategic JVs in defence avionics with  
HAL and Thales. In an interview with SP’s Aviation, Puneet Kaura, 

Executive Director, Samtel Display Systems Limited, gave out  
details about Samtel’s role in the Mirage upgradation deal.

‘We noW see ourselves provIng 
our capabIlItIes In avIonIcs’
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W
hAT mAkeS A yOuNg 
and inexperienced 
fighter pilot engage in 
mortal combat against 
a number of adversar-

ies without care for his own safety? 
Perhaps love for the country; perhaps 
pride in the profession of arms; per-
haps a sense of honour. Whatever 
his reason, Flying Officer Nir-
malJit Singh Sekhon lived up to 
the trust placed in him during the 
1971 War. In the process he won 
the Param Vir Chakra (PVC)—the 
supreme decoration of the Indian 
armed forces, awarded for the 
highest degree of valour or self-
sacrifice in the face of the enemy. 
Since Independence, only 21 PVC 
awards have been made, 14 of 
these posthumously. And Sekhon 
remains the lone recipient from 
the Indian Air Force (IAF).

NirmalJit Singh Sekhon was 
born on July 17, 1943, at Issewal 
village, Ludhiana, Punjab. Being 
the son of Honorary Flight Lieu-
tenant Tarlochan Singh Sekhon, 
the sights and sounds of combat 
aircraft must have been familiar 
to the boy from a tender age. He 
was commissioned in the IAF 
on June 4, 1967. Then, in 1971, 
war clouds began to gather over 
the subcontinent. Sekhon was 
one of a handful of junior pilots 
with No.18 Squadron – the “Fly-
ing Bullets”. The squadron was 
formed only on April 15, 1965, 
so was still a very young unit that 
had never seen combat as a fight-
ing force.

In accordance with the 1948 
agreement with Pakistan, air 
defence aircraft could not be 
based in Srinagar. However, the 
agreement lapsed with the onset of 
hostilities in December 1971. No. 18 
Squadron, equipped with Folland 
Gnat fighter aircraft, was moved to 
the base. The detachment consisted of 
four Gnats, 17 officers and 72 airmen 
under Wing Commander P. Raina. The 
primary task assigned to the squad-
ron was the defence of the Kashmir 
valley. Sekhon and most of his col-
leagues were unfamiliar with the ter-
rain and were neither acclimatised 
to the altitude of Srinagar nor the 
severe Kashmir winter. Nevertheless, 

from the start of the war, they battled 
waves of intruding Pakistani aircraft 
with valour and determination. Their 
tactic in times of heightened threat 
perception was to mount a combat air 
patrol (CAP) and deter the attacking 
aircraft. However, in case of a sud-
den incursion, Gnats were scrambled 

from the operational readiness plat-
form (ORP).

Early morning on December 14, 
1971, no CAP had yet been mounted 
(due to poor visibility) when an ap-
proaching raid of six Sabres was de-
tected. On receiving the order, Flight 
Lieutenant Ghuman and Flying Officer 
Sekhon were scrambled. Ghuman, the 
leader, could not establish radio con-
tact with the ATC, but elected to roll. 
He turned left after take-off to position 
himself behind the Sabres. However, he 
could not spot them in the haze. In the 

words of eyewitness Wing Commander 
(Retd) G.M. David, “The Sabres were 
in the dive. Sekhon began his roll 20 
seconds behind as per the procedure. 
The No. 1 Sabre was close to his bomb 
release point. Sekhon was 1,000 yards 
down the runway when the leader’s 
bombs struck the runway just ahead 

of the ORP. Sekhon was still on 
ground on his take-off run when 
the second set of bombs from the 
No. 2 Sabre impacted 1,000 yards 
behind him on the runway.” 

Undeterred by his narrow 
escape, Sekhon headed straight 
after take-off and made con-
tact with two Sabres who had 
bombed the airfield. The next ra-
dio call from him was: “I am be-
hind two Sabres. I won’t let the 
bastards get away.” A little later 
one Sabre was seen going out of 
control with his right wing on fire 
trailing thick smoke. Sekhon then 
transmitted, “I am in a circle of 
joy but with two Sabres. I am get-
ting behind one but the other is 
getting an edge on me.”Although 
two Sabres had headed home, 
another two remained perched 
on top, ready to join the fray. At 
this stage another Gnat gunfire 
burst was heard, followed by a 
short Sabre burst, and then an-
other extremely long Sabre burst. 
After this Sekhon transmitted, “I 
think I have been hit; Ghuman 
come and get them.” This was his 
last call. He ejected but was too 
low and his parachute did not 
properly deploy.

Sekhon lost his life fight-
ing bravely and valiantly against 
heavy odds. He had managed to 
engage four enemy Sabres single-
handedly to the very end. Accord-

ing to the official citation, “He succeeded 
in damaging two of the enemy aircraft. 
In the fight that followed, at tree-top 
height, he all but held his own, but was 
eventually overcome by sheer weight 
of numbers.” Wing Commander (Retd) 
Salim Baig who reportedly shot down 
his aircraft said, “The Indian pilot Fly-
ing Officer NirmalJit Singh Sekhon put 
up a brave fight.” The PVC award was 
presented to Manjit Sekhon, his widow, 
on Republic Day in 1972. SP

—Group Captain (Retd)  
Joseph Noronha, Goa

       

NirmalJit SiNgh SekhoN 
(1943-71)

Sekhon lost his life fighting 
bravely and valiantly 

against heavy odds. He 
had managed to engage 

four enemy Sabres single-
handedly to the very end.
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IAF gets its fifth C-130J 

The fifth of the six Lockheed 
Martin C-130J Super Hercules 
for the Indian Air Force has 
reached the Indian Air Force 
Station, Hindon. This aircraft, 
like its predecessors, was de-
livered well ahead of schedule 
and.the sixth C-130J is likely 
to be delivered in November.

Boeing delivers RAAF’s fifth 
C-17 Globemaster III

Boeing has delivered Aus-
tralia’s fifth C-17 Globemas-
ter III airlifter to the Royal 
Australian Air Force (RAAF) 
during a ceremony at the 
C-17 programme’s final as-
sembly facility in Long Beach. 
A RAAF delegation led by 
Stephen Smith, Australia’s 
Minister for Defence, received 
the country’s latest C-17 at an 
event also attended by Chief 
of the Defence Force Gen-
eral David Hurley, Australian 
Secretary of Defence Duncan 
Lewis, and US Ambassador to 
Australia Jeffrey Bleich.

Americas

F-22 fleet to resume flight

The Secretary of the Air 
Force Michael Donley and 

Chief of Staff General Norton 
Schwartz have recently ap-
proved an implementation 
plan developed by Air Com-
bat Command officials that 
will allow the F-22 Raptor 
to resume flight operations 
after a four-month stand 
down. The return-to-fly plan 
implements several risk 
mitigation actions, to include 
rigorous inspections, training 
on life support systems, and 
continued data collection. The 
entire fleet will undergo an 
extensive inspection of the 
life support systems before 
returning to flight, with 
follow-on daily inspections.

Miniature air launched 
decoy jammer
The US Air Force dem-
onstrated that Raytheon 
Company's miniature air 
launched decoy jammer 
could protect aircraft when 
it completed the first test of 
the MALD-J in a simulated 
operational environment. 
MALD is a state-of-the-art, 
low-cost flight vehicle that is 

modular, air-launched and 
programmable. It weighs less 
than 135 kg and has a range 
of approximately 500 nauti-
cal miles (about 575 statute 
miles). The current MALD 
family includes both the 
baseline MALD and a stand-
in jammer variant called 
the MALD-J. The flight test 
was the most rigorous and 
complex test to date. Mul-
tiple MALD-Js in free flight 
and multiple captive-carry 
MALD-Js conducted elec-
tronic attack missions and 
demonstrated MALD-J's abil-
ity to operate in a dynamic 
environment with a manned 
aircraft strike package.

Europe

Turkey agrees to host NATO 
radar system
Turkey has agreed to deploy 
an early warning radar 
system by the end of the year 
as part of NATO's missile de-
fence programme for Europe. 
It is aimed at countering the 
threat of missile attacks from 

Airbus

• Airbus Military has delivered the 
first Airbus A330-200 aircraft to 
Bournemouth, UK-based Cobham 
Aviation Services for conversion into 
the future strategic tanker aircraft 
configuration for the Royal Air Force. 
This aircraft is the third of the 14 
A330 MRTTs the Royal Air Force has 
contracted through AirTanker, a joint 
venture company also in charge of 
operating the aircraft. 

bAE systEms

• BAE Systems will design and test 
mission computers for 37 C-130 
aircraft under a US Air Force contract 
worth approximately $23 million. The 
company will develop, qualify and test 
the new computers, integrate existing 
software, and manufacture the kits 
the Air Force uses for final installation.

bEll AErospAcE 

• Ball Aerospace Corporation has 
been awarded a $36.9 million 
contract for the Moire Programme, 
which seeks to provide persistent, 
real-time, tactical video, and missile 
launch detection and tracking to the 
war fighter through the development 
of diffractive membrane optics which 
may facilitate low-cost geosynchro-
nous imaging. Work is expected to be 
completed by February 10, 2013. 

cAE

• CAE has announced that it has 
been awarded a series of military 
contracts valued at more than C$100 
million (about $101.4 million), 
including a subcontract to design and 
manufacture four additional C-130J 
simulators for the US Air Force as well 
as contracts in Germany to provide 
support services for the German Air 
Force's Eurofighter simulators and to 
upgrade Tornado flight simulators. 

cobhAm

• Cobham has been selected 
to develop and supply the wing 
aerial refuelling pod for the KC-390 
tanker aircraft under development by 
Brazil's Embraer and has received an 
order with an initial contract value in 
excess of $60 million. Air refuelling 
operations will be a key tactical 
role of the KC-390 following its 
introduction into service, scheduled 
to commence in 2015. 

QuickRoundUp Four C-130J Super HerCuleS  
delivered to Qatar

Lockheed Martin has delivered four C-130J Super Hercules 
airlifters to Qatar. The Qatar Emiri Air Force’s new Super 
Hercules are the longer fuselage or stretched variant of 

the C-130J. The aircraft will be used for humanitarian relief 
and military missions for the defence of Qatar. The new airlift 
fleet will ferry to Qatar in October.

 “It is a historic day for both the Qatar Armed Forces and 
Lockheed Martin as we welcome Qatar into the global C-130 
family,” said Lorraine Martin, Lockheed Martin vice president 
for C-130 programmes. “This acquisition of a fleet of C-130Js 
provides Qatar with a highly flexible airlift capability. As the 
first C-130J operator in the Middle East, Qatar takes a unique 
place in C-130 history.” This is Qatar’s first experience with 
C-130s and Lockheed Martin is providing a complete solution 
package. The package includes the four aircraft; aircrew and 
maintenance training; spares; ground support and test equip-
ment; and a team of technical specialists who will be based in 
Qatar during an initial support period. •
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Iran. Turkish military officials 
said that the technical nego-
tiations of the deployment of 
the defence system in Turkey 
have reached the final stages. 
The US State Department 
and Pentagon have welcomed 
Turkey's decision to take 
part in the project, which will 

initially rely on US Navy ships 
equipped to knock out incom-
ing missiles. The 28-member 
NATO alliance endorsed plans 
for an anti-missile system 
to protect Europe against 
Iranian ballistic missiles at a 
summit in Lisbon, last year. 
While admitting that NATO's 

radar system in Turkey would 
not threaten Russian security 
directly, the Kremlin has ex-
pressed its displeasure with 
the arrangement.

Cassidian ensures safety of 
all German Forces aircraft
Cassidian has successfully 
concluded the modernisa-
tion of the identification 
equipment of all German 
Force’s aircraft. With the final 
deliveries in a multi-year 
modernisation programme, 
Cassidian has handed over 
the last tranche of its STR 
2000 transponders to the 
German Procurement Au-
thority BWB. In total, more 
than 650 transponders were 
delivered since 2002. The 
new equipment ensures the 
safe operation of aircraft in 
civilian airspace according 
to new requirements of the 
European air traffic control 
authority EuroControl. 

Transponders are a 
crucial element to ensure 
flight safety. As part of air 
traffic control, interrogators 
on the ground emit signals to 
request flight data from indi-
vidual aircraft, e.g. on their 
origin, course or speed. These 
requests are then automati-
cally answered by transpon-
ders located on board the 
approaching aircraft, so that 
the position of each indi-
vidual aircraft can always be 
reliably tracked. •

FrEnch Air ForcE

• French Air Force Mirage 2000-5 
fighters have replaced the older 
Mirage 2000C which were in service 
with the French Djibouti command 
(Forces Françaises à Djibouti, FFDj). 
The Mirage 2000-5 is the most ad-
vanced air-defence fighter in French 
Air Force service which is fitted with 
the RDY multimode and multi-target 
radar, and can fire very long-range 
air-to-air missiles.

indiA

• India and United Kingdom have 
entered into a letter of arrange-
ment (LOA) to pursue collaborative 
Defence R&D cooperation with UK’s 
Defence Science and Technology 
Laboratory and facilitate making 
best use of respective research and 
technology development capability 
through joint projects, collaborative 
research and industry and academia 
participation. The LOA was signed in 
London by Dr V.K. Saraswat, Scien-
tific Adviser to the Raksha Mantri, 
and Director General DRDO, India 
and Professor Sir Mark Welland, Chief 
Scientific Adviser (CSA), Ministry of 
Defence, UK. 

lockhEEd mArtin

• Lockheed Martin's F-35 programme 
has successfully completed static 
structural testing, achieving one of 
the five milestones established by the 
Joint Programme Office for 2011.

russiA

• Russia's Defence Ministry and 
the Russian Helicopters holding 
have reached a long delayed agree-
ment and signed a $4 billion deal 
for 140 helicopters. Russian Heli-
copters had earmarked $200-250 
million for research, mainly for the 
development of such helicopters 
as Mi-38, Ka-62, Mi-34S1, and for 
upgrading Mi-17.

thAlEs

• Thales UK’s Hermes 450 un-
manned air system fleet has reached 
a major milestone, having now flown 
more than 50,000 operational flying 
hours in support of UK operations, 
providing the lion’s share of airborne 
intelligence, surveillance, target 
acquisition and reconnaissance in 
Afghanistan.

QuickRoundUp 
INdIAN AIR FORCE

With effect from October 1, Air Marshal R.K. 
Vashisht took over as the new Air Officer-in-Charge 
Maintenance (AOM). Prior to this he was holding the 
post of Director General (Aircraft) at Air HQ. 

ATlAS ElEkTRONIk
Volker Paltzo has been appointed to the Management Board 
of Atlas Elektronik. He will succeed Kai Horten, who leaves 
after five years as Managing Director of Atlas to become CEO 
and President of the aircraft manufacturing supplier Pre-
mium Aerotec GmbH.

lOCkhEEd MARTIN
Lockheed Martin has appointed Michael N. (Mike) Kelley as 
the Regional Market Director for South and South East Asia. 

Wing Commander (Retd) Rajesh K. Dhingra will assume 
leadership for LM Aeronautics business development efforts 
in India. 

BOMBARdIER
Bombardier has announced John Travolta as a brand ambas-
sador for its Learjet, Challenger and Global jets. Recognised 
worldwide as an accomplished actor and film producer, John 
Travolta is also a licensed jet pilot and an advocate for corpo-
rate aviation. 

EMBRAER
Embraer has appointed Robert Stangarone as Vice President, 
Corporate Communications for North America.

appointMentS

Boeing p-8i airCraFt CoMpleteS FirSt FligHt

Boeing's first P-8I aircraft for the Indian Navy 
completed its flight today, taking off from 
Renton Field and landing two hours and 31 

minutes later at Boeing Field in Seattle.
During the flight, Boeing test pilots performed 

airborne systems checks including engine ac-
celerations and decelerations and autopilot flight 
modes, and took the P-8I to a maximum altitude of 
41,000 feet prior to landing. In the coming weeks, 
Boeing will begin mission systems installation and 
checkout work on the aircraft at a company facility 
near Boeing Field.

Based on the Boeing Next-Generation 737 commercial airplane, the P-8I is the Indian Navy 
variant of the P-8A Poseidon that Boeing is developing for the US Navy. In order to efficiently 
design and build P-8 aircraft, the Boeing-led team is using a first-in-industry, in-line production 
process that draws on the company's Next-Generation 737 production system.

The P-8I is the first of the eight long-range maritime reconnaissance and anti-submarine war-
fare aircraft Boeing is building for India as part of a contract awarded in January 2009. An option 
for four additional P-8I aircraft was included in the original contract. The aircraft features open 
system architecture, advanced sensor and display technologies, and a worldwide base of suppliers, 
parts and support equipment. •
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Stand United

O
Ne Of lAST ThINgS that Chief of the Air Staff 
Air Chief Marshal P.V. Naik did as the Chairman 
Chiefs of Staff Committee before remitting office on 
July 31, 2011, was that he shot off an epistle to the 
Prime Minister about “the lack of integration be-
tween the Ministry of Defence (MoD) and the three 

Services.” He is reported to have stated that “this was contribut-
ing to prolonged delays in procurement and hampering other 
higher defence management activities.”

The problem of lack of integration between the Armed Forces 
Headquarters and the politico-bureaucratic establishment of the 
government in power is age-old and not uncommon in many 
other democracies in the world. The phenomenon is therefore 
in no way unique to India. For the Armed Forces Headquarters 
of India, even petty and trivial issues invariably precipitate into 
a virtual battle with the MoD which is perhaps as intense as it 
would possibly be with the enemy. While a conflict with the latter 
has the potential to bring 
honour and fame to the 
armed forces, a confronta-
tion with the MoD is invari-
ably ungainly and more of-
ten than not, takes an ugly 
turn leading to nothing but 
all-round embarrassment. 
With overriding powers, 
the politico-bureaucratic 
establishment has the final 
say and usually have their 
way leaving the Armed 
Forces Headquarters with 
bruised ego and smarting 
under insult and percep-
tion of injustice. The most 
recent controversy over the 
date of birth of the serving Chief of Army 
Staff is eloquent commentary of the levels 
to which the equation between the MoD 
and the Armed Forces Headquarters have 
descended to. The final outcome of this inel-
egant affair is unlikely to be different.

But the issue of lack of integration of the Service Headquarters 
with the MoD has serious implications for national security. Mod-
ern warfare requires not only a high level of synergy amongst the 
three wings of the armed forces but also their total integration 
with the politico-bureaucratic establishment as well. The Service 
Headquarters must be an integral part of the structure respon-
sible for decision-making and ought to be involved with the pro-
cess from the word go. They should not be kept at arm’s length as 
has rather unfortunately been the trend so far. The Kargil Review 
Committee was appointed by the government after the conflict in 
1999 to delve into these very issues. The Committee had recom-

mended the appointment of the Chief of Defence Staff (CDS) for 
better cohesion and coordination amongst the three Services as 
also the integration of the three Service Headquarters with the 
MoD. These recommendations were duly endorsed by a Group of 
Ministers. However, though more than a decade has gone by, the 
recommendations of the Committee which ostensibly was a mat-
ter of high priority for the government has been implemented 
neither in letter nor spirit. Changes made so far have largely been 
cosmetic in nature such as the adoption of the “single file sys-
tem” and the somewhat perfunctory re-designation of the Army 
and Naval Headquarters as “Integrated Headquarters of MoD”. 
Strangely, the Indian Air Force Headquarters continues to retain 
its old nomenclature. Besides, the possibility of the appointment 
of a CDS is as remote today as ever and the Service Headquarters 
at best have only a peripheral role to play in the decision-making 
process. Over the years since independence, status of the armed 
forces have been progressively lowered perhaps in keeping with 

the Nehruvian philosophy 
of the Indian Army being 
quite dispensable as India 
could well manage its secu-
rity with a police force.

But the real danger to 
national security emanates 
from the slumberous pace 
at which procurement of 
vitally needed weapon sys-
tems is carried out. Process-
ing of cases related particu-
larly to big ticket purchases 
is excruciatingly tardy and 
the bureaucracy in the MoD 
devoid of any sense of ur-
gency is quite indifferent 
and insensitive to the de-

clining combat potential of the armed forces. 
Timelines for procurement and induction of 
major weapons systems to replace those ob-
solete are not defined and the objectives un-
clear. Responsibility and accountability for the 
operational preparedness of the armed forces 

and the security of the nation against external threat seem to lie 
only with the armed forces and not with the MoD that is manned 
entirely by the civilian bureaucracy which has little respect for the 
former as an institution and even less understanding of their role. 
Functioning of the two agencies is highly compartmentalised with 
little congruence or overlap in their respective visions.

In the absence of genuine, complete and meaningful inte-
gration of the Service Headquarters with the MoD, it is doubtful 
whether India’s aspirations to emerge as a power to reckon with 
in either regional or the global scenario can ever be fulfilled. SP

— Air Marshal (Retd) B.K. Pandey

In the absence of genuine, complete and meaningful integration of the Service 
Headquarters with the MoD, it is doubtful whether India’s aspirations to emerge as a 

power to reckon with in either regional or the global scenario can ever be fulfilled

Chief of the Naval Staff  
admiral Nirmal verma, former 
Chief of the air Staff air Chief 
marShal P.v. Naik  aNd Chief of 
army Staff geNeral v.k. SiNgh 
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