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A p p l i e d  f o r

LEADiNg FROM tHE FRONt!
The positive results of the solo flight on 

MiG-21 Type 96 by Air Chief Marshal  
B.S. Dhanoa, Chief of the Air Staff,  
IAF, are immense and cannot be 

quantified or measured.

Soon after taking over, air Chief MarShal Dhanoa Set a fine exaMple of ‘leaDing froM the 
front’ when he  eMbarkeD on a Solo MiSSion on a Mig-21 type 96 fighter airCraft at an air 
forCe baSe in the weStern SeCtor. thiS haS helpeD revitaliSe ConfiDenCe of fighter pilotS 
in the Mig-21 fleet anD haD a poSitive iMpaCt on the Morale of perSonnel in the iaf. 
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A
As the New YeAr dawned, the Indian Air Force (IAF) welcomed 
Air Chief Marshal B.S. Dhanoa, a fighter pilot of repute and with 
an impeccable professional credentials and an impressive career 
profile, who took over as the 25th Chief of the Air Staff from Air 
Chief Marshal Arup Raha who had been at the helm of affairs 
since January 1, 2014. Soon after taking over, Air Chief Marshal 
Dhanoa set a fine example of ‘leading from the front’ when he  
embarked on  a solo mission on a MiG-21 Type 96 fighter aircraft 
at an air force base in the Western Sector. This has helped revital-
ise confidence of fighter pilots in the MiG-21 fleet and had a posi-
tive impact on  the  morale of personnel in the IAF. 

Another factor that will help elevate the sagging spirits in 
the combat fleet of the IAF is the positive move the government 
has embarked upon in the recent past to select a proven single 
engine fighter aircraft for indigenous production under the ‘Make 
in India’ programme. The two contenders in the race are the 
F-16 Block 70 from Lockheed Martin Corporation of the United 
States and the JAS-39 Gripen NG from Saab of Sweden. Hope-
fully, the contract   will be   concluded shortly and the IAF will 
begin to receive the indigenously manufactured combat platform 
soon enough. A brief write-up on both these issues by Air Mar-
shal B.K. Pandey (Retd) is included in this issue.

Aviation, both civil and military, continues to amaze us with 
all the technological developments that are taking place, to 
make flights faster, safer, environment-friendly and in the case 
of military, aircraft that are stealthy and lethal. It is an unend-
ing quest for the scientists, innovators, engineers and aviation 
enthusiasts. They are not flights of fancy, they are serious efforts 
and in this issue we take a peek into what the future of avia-
tion may look like. From aviation geeks to aerospace behemoths 
such as Boeing, Airbus, National Aeronautics and Space Admin-
istration (NASA) and others, the quest to design and develop 
aircraft that are smarter, faster, eco-friendly and user-friendly 
with new materials, is a challenge. Despite the long research 
periods, they have continued with their efforts and by 2050 we 
should see some of them flying.

It is all about connectivity. The focus now, at least in India and 
some emerging economies, is on regional networking, so critical 
for national development. The good news is that the Ministry of 
Civil Aviation has received a good chunk of bids (65 in number) 
for the Regional Connectivity Scheme and we hope that some of 

them will start operating by March this year. There is so much 
to tap from the RCS as the Tier-II and -III segments are growing 
at phenomenal pace, where an operator may have to deploy the 
right aircraft to tap the market surge. The time is ripe for regional 
jets which have seating capacities between 70 and 140 and the 
players in this segment have started positioning themselves. 

Along with regional jets, what is required for growth of 
regional aviation is the right-sized airport. In this issue, we 
have a case study of the Gulbarga airport, a greenfield facil-
ity, which when operational will showcase how it is possible to 
have a low-cost airport that is very functional and viable busi-
ness-wise. The case study is presented by Jeori Aulman of the 
Netherlands Airport Consultants (NACO). 

Another event that happened recently and deserves praise 
is the landing of three Mirage 2000 and three Sukhoi-30MKI 
aircraft on the Agra-Lucknow Expressway. Air Marshal Pandey 
writes how an efficiently managed model wherein designated 
landing strips on highways in the proximity of operational air-
bases are available during the war will have a force multiplier 
effect. Indeed, India’s military might is growing from strength 
to strength and this was on display at the Republic Day parade 
which had the Crown Prince of Abu Dhabi Sheikh Mohammed 
bin Zayed Al Nahyan as the chief guest. 

Happy reading!

Jayant Baranwal 

Publisher & editor-in-Chief

the positive results of the 
MiG-21 type 96 solo fliGht By 

the Cas are iMMense and Cannot 
Be quantified, Measured or 

assessed. this syMBoliC aCtion 
By the Cas will help strenGthen 
the Bonds Between offiCers and 

airMen in the iaf. 
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Cutting down competition to F-16 by 
Lockheed Martin and Gripen by Saab, Min-
ister of Defence Manohar Parrikar said 
India will select one more single-engine 
aircraft other than Tejas for manufacture 
under ‘Make in India’ programme. Apart 
from 36 Rafale jets, the Indian Air Force 
(IAF) needs to induct 200 fighter jets in the 
medium-weight category. The Defence Min-
ister said that as and when India decides to 

go for a twin-engine fighter, the govern-
ment will also consider the Rafale. But as 
of now there are no plans to procure any 
additional aircraft. Parrikar added that 
once the company is selected to supply 
the single engine fighter, there will be a 
government-to-government contract to 
ensure that the other government stands 
guarantee in terms of technology transfer 
and other issues committed by the OEM.

In the begInnIng of the last decade, the IAF was confronted 
with a serious dilemma. On the one hand, a large part of its fleet of 
combat aircraft that consisted of the MiG-21 whose procurement 
from the Soviet Union had commenced in the early 1960s was 
about to be overtaken by obsolescence. On the other, there was no 
certainty in the availability of its replacement by way of the long-
awaited light combat aircraft (LCA) Tejas designed and developed 
by the Bengaluru-based Aeronautical Development Agency (ADA) 
and manufactured by the Indian Aerospace major the Hindustan 
Aeronautics Limited (HAL). With no option available, in 2002, the 
IAF initiated a case for the procurement of 126 multi-role combat 
aircraft (MRCA) in the 15- to 20-tonne weight category to replace 
the six squadrons of MiG-21 Type 77 that were deployed primar-
ily for air defence. The Staff Qualitative Requirements (SQRs) were 
subsequently revised to induct combat aircraft in the medium-
weight category, i.e. 25 tonnes and the platform was redesignated 
as medium multi-role combat aircraft (MMRCA). After five years 
of effort by Air Headquarters, the request for proposal (RFP) was 
finally issued in August 2007. After an elaborate process of evalu-
ation, the twin-engine Rafale from Dassault Aviation of France 
from amongst six contenders was declared by the IAF as the 
preferred platform. Unfortunately, eight years after the RFP was 
issued, the tender for the MMRCA was cancelled on account of 
some problems that proved to be insurmountable.

Nearly two years have elapsed since the cancellation of the 
tender for MMRCA and there has been only partial relief for 
the IAF by way of an inter-governmental agreement for Das-
sault to supply 36 Rafale jets. However, this may take another 
five years or more to fructify. Meanwhile, the number of squad-
rons in the fighter fleet of the IAF has come down from the 
authorised level of 39.5 to 33. In terms of inventory holding, the 
number of aircraft in the combat fleet has reduced from 790 
to 660, a deficiency of 130 platforms. However, when viewed 
against the newly authorised strength of 42 squadrons, the defi-
ciency stands at 180 aircraft. By the end of this decade or at the 
most by early next decade, the IAF will phase out all the MiG-21 
and MiG-27 aircraft on account of which the strength of com-
bat squadrons will dwindle further to 25 which is equivalent of 

500 aircraft. The cumulative deficiency will thus go up to 340 
aircraft. As this situation will have a crippling effect on the IAF 
which in the evolving geopolitical and geostrategic environment 
is expected to be gearing up for a two-front war. 

Although the IAF has been able to raise the first squadron of 
the Tejas Mk I albeit with only two aircraft, this is a lightweight 
aircraft and does not in terms of quality address the shortage 
of combat aircraft the IAF will face in the future. At this point 
in time, what the IAF needs urgently is aound 200 aircraft in 
the medium-weight category. Even if the rate of production of 
the Tejas is ramped up by HAL to 16 aircraft per year, it will 
take over a decade for the Indian aerospace industry to allevi-
ate the problem of the IAF only partially. There is undoubtedly 
an urgent need for the government to take speedy and decisive 
action to retrieve the combat fleet of the IAF from the deplor-
able morass it is descending into.

The move by the government to explore options with aero-
space majors from abroad to establish production line in India to 
build under the ‘Make in India’ programme, a proven single engine 
combat platform to meet with the pressing requirements of the IAF, 
appears to be perhaps the only practical and viable option avail-
able under the prevailing circumstances. However, there are some 
imponderables and possible impediments that might impinge on 
the efforts by the government to restore the combat potential of 
the IAF to a respectable level. Reluctance by the original equip-
ment manufactures (OEM) to a full transfer of technology as man-
dated by the ‘Make in India’ programme and control by them over 
production and sale abroad of the finished product could militate 
against the interests of the nation. Besides, in the precarious state 
the IAF is in, at this point in time, speed of execution of the proj-
ect to make available the selected combat platform to the IAF in 
shortest possible time would be of utmost importance. The govern-
ment therefore would have to ensure that the process does not 
get bogged down in the laborious and labyrinthine bureaucratic 
procedures, a phenomenon that has been an impediment in the 
acquisition of urgently needed military hardware. SP

—By Air Marshal B.K. Pandey (Retd)

VIEWS: 

NEWS:

SINglE-ENgINE fIghtEr for  
thE IAf

Ph
o

to
g

r
aP

h
: 

S
aa

b



reasons to trust us.
A350You’ve got 

Airlines know what airlines need. That’s why we’re 
the best choice for the support of your A350 from 
day one. We’re ready for all the maintenance, repair 
and overhaul services it will need – even before its 
entry into service. We have the technology and the 
equipment, but what’s more, we know how to keep 
airlines’ most valuable assets where they belong – 
in the air. And thanks to our decades of experience, 
we can integrate new aircraft types quickly and 
cost-effectively into existing fleets. That makes us 
the ideal partner for the A350 anywhere in the world.

Lufthansa Technik AG, marketing.sales@lht.dlh.de
Headquarters: +49-40-5070-5553
Singapore: +65-6733-9081

www.lufthansa-technik.com/a350

344_LHT_210x267+3_A350-Flieger_eng_ICv2_RZ01.indd   1 13.12.16   11:42



Military  Viewpoint

6 ISSUE 1 • 2017  www.sps-aviation.com

The positive results of the solo flight on MiG-21 Type 96 by Air Chief 
Marshal B.S. Dhanoa, Chief of the Air Staff, IAF, are immense and 
cannot be quantified or measured

BY Air MArshAl B.K. PAndeY (retd)

leading from 
the front!
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taking the lead: ChIeF oF the  
aIr staFF, aIr ChIeF Marshal  

B.s. Dhanoa, who Flew MIg-21 tyPe 96 
solo, BeFore the FlIght at a ForwarD 

Base In rajasthan seCtor
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O
On the OccasiOn Of New Year’s day this year, Air Chief Mar-
shal B.S. Dhanoa took over as the 25th Chief of the Air Staff 
(CAS), Indian Air Force (IAF), from Air Chief Marshal Arup Raha 
who proceeded on retirement. Within two weeks after taking 
over as the CAS, Air Chief Marshal Dhanoa scripted history of 
sorts when he, while on an official visit to Air Force Station, 
Utarlai in Rajasthan, undertook a solo flight on the MiG-21 Type 
96 combat aircraft of the IAF. This was the very first visit by the 
CAS to a forward operational base in the Western sector after 
he took over his new appointment. The stated aim of the visit 
was “to assess operational readiness and review the morale of 
the personnel stationed there”.

The Air Chief Marshal flew a sortie lasting for around 30 
minutes in the MiG-21 Type 96 single-engine aircraft. The air-
craft is also known as the MiG-21M. In his younger days, he 
had flown the same type of aircraft during the war in Kargil. In 
the operations against the Pakistani forces entrenched in the 
icy heights of Kargil, he had carried out several night strike 
missions in the mountainous terrain. It was for his role in and 
contribution to the victory in Kargil that he was honoured with 
the award of Yudh Seva Medal by the President of India.

The MiG-21 Type 96, one of the variants in the MiG family of 
combat platforms, was inducted into the IAF in the mid-1970s 
and has now been in service for over four decades. Overall, 
the MiG-21 fleet of the IAF has not enjoyed a good reputa-
tion as it has had a troubled history of accidents attributable 
to technical failure or malfunction. The fleet has recorded 22 
major accidents in the period May 2007 to March 2015 as per 
a report of the Parliamentary Standing Committee on Defence 
submitted to the Parliament. In fact, the MiG-21 aircraft was 
dubbed as the “Flying Coffin”, a sobriquet that would have 
been somewhat discomforting for those flying the aircraft and 
their families. Fortunately for the IAF, this fleet is on the way 

out and is scheduled to be retired from service by the end of 
this decade.

This action by Air Chief Marshal Dhanoa is not without 
precedent. Earlier on, Air Chief Marshal Dilbagh Singh who was 
the CAS from 1981 to 1984, and Air Chief Marshal A.Y. Tipnis 
who held this appointment from 1998 to 2001, too flew solo 
missions on the MiG series while on visits to operational bases. 
After the solo flight, Air Chief Marshal Tipnis had said that he 
flew the aircraft solo to send a message to all that the aircraft 
was safe to fly.

However, flying a solo sortie by a serving CAS has implica-
tions and is not without potential hazards. The reliability of the 
MiG-21 being somewhat doubtful, a hazardous situation could 
well develop if a technical failure or malfunction should take 
place during the mission. However, the CAS undertaking a solo 
flight especially on the MiG-21, would certainly have a phenom-
enal impact on confidence levels and the morale of personnel 
of not only the squadron which operates the particular aircraft, 
but on the entire air force fraternity. 

Thus a solo flight by Air Chief Marshal Dhanoa though lasting 
for a mere 30 minutes would have helped restore the confidence 
of pilots in the IAF who are deputed to fly this aircraft as also the 
other variants of this platform. Also, it would elevate the spirits 
of the technical personnel who maintain and service the fleet as 
a solo flight by the CAS on the aircraft would symbolise the trust 
and faith he reposes in the capability, competence and dedica-
tion the technical team. This symbolic action by the CAS will also 
help strengthen the bonds between officers and airmen in the 
organisation. The positive results of the solo flight by the CAS are 
immense and cannot be quantified, measured or assessed.

In the final analysis, Air Chief Marshal Dhanoa is clearly 
leading from the front and has started his tenure as the CAS 
literally with a bang! SP

aIr ChIeF Marshal Dhanoa 
In the CoCkPIt oF MIg-21 
tyPe 96 BeFore the FlIght
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LANDING 
ON 

HIGHWAYS
An efficiently managed model wherein designated landing strips on highways in the proximity 

of operational airbases are available during the war will have a force multiplier effect

BY Air MArshAl B.K. PAndeY (retd)

simulated landing: Su-30MKI fIghter aIrcraft landIng at agra-lucKnow expreSSway
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N
November 21, 2016, was indeed a red-letter day not only 
for the Indian Air Force (IAF), but for the Government of Uttar 
Pradesh (UP) too, as it was on this day that it chose to inau-
gurate in grand style and in a manner that was unique, the 
newly built 302-km-long greenfield expressway, India’s longest 
six-lane highway that connects the historic city of Agra with 
the state capital Lucknow. The event is regarded as unique as 
a highway which is normally meant for vehicles to ply on, was 
inaugurated by a fleet of six combat jets of the IAF! Nowhere in 
the world has the commissioning of infrastructure for surface 
transport ever been carried out by the flying machines!

The IAF To The Fore
Three Mirage 2000 and three Sukhoi-
30MKI fighter aircraft of the IAF carried 
out simulated landings on the 3.3-km 
stretch of the highway that is designed to 
serve as a runway for landing of military 
aircraft during war in case the runways 
at the IAF airfields in the vicinity are 
bombed by enemy aircraft and put out of 

action. This portion of the Agra-Lucknow expressway has been 
specially constructed to serve as a runway for military aircraft 
to operate from. It has a reinforced concrete surface of appro-
priate strength and with the required markings to guide fighter 
aircraft during landing and take-off. The technical aspects of 
the expressway meant to serve as a runway were overseen by 
the IAF so as to create the appropriate facilities and conditions 
for it to operate its fleet of combat or transport aircraft when 
required during war if the conditions so demand. 

One after another the six fighter aircraft made their 
approach on the portion of the highway that was designated 

as the runway and immediately after the 
main wheels came in contact with the 
surface of the highway, the pilots revved 
up the engine to maximum power for the 
aircraft to get airborne again and then 
proceeded to land at their parent bases. 
All facilities such as air traffic control and 
firefighting, rescue services and medical 
facilities were provided by the IAF. The 
highway was closed to vehicular traffic.

alternatives for emergency: MIrage 2000 coMbat aIrcraft toucheS down the expreSSway

The use of highways 
as emergency landing 

sTrips for miliTary 
aircrafT as a concepT is 

noT new
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The event was witnessed by Akhilesh Yadav, Chief Minister 
of Uttar Pradesh, and Air Marshal S.B.P. Sinha, Air Officer Com-
manding in Chief, Central Command, IAF, under whose jurisdic-
tion this area lies. There were a number other senior functionar-
ies both from the IAF and the state government as also thousands 
of onlookers from the villages in the area who were enthralled by 
the spectacular display fighter aircraft, an event that they would 
have witnessed possibly for the first time in their lives.

While the inauguration of the Agra-Lucknow expressway was 
carried out with much fanfare and the event was meant to serve 
both as a political as well as a military objectives, this was not the 
first time that fighter aircraft of the IAF have carried out landings 
on a highway. On May 21, 2015, the IAF carried out a trial landing 
by a Gwalior-based Mirage 2000 combat aircraft on the Yamuna 
Expressway, the eight-lane highway that connects Greater Noida 
to Agra. Part of the Yamuna Expressway was cordoned off for the 
Mirage 2000 to land. There had been a case in the past in India 
of an emergency landing on a highway by a small single-engine 
aircraft from a civil flying club following engine failure. However, 
this was the first time that a fighter aircraft of the IAF had car-
ried out such an exercise and not without purpose. The aim of 
the exercise was to validate the concept of using a highway as an 
emergency landing strip for military aircraft.

GlobAlly A Well esTAblIshed PrAcTIce
The use of highways as emergency landing strips for mili-
tary aircraft as a concept is not new. In fact, this concept was 
developed during World War II in Germany where the high-
ways called “Autobahns” were used to land fighter aircraft. 
This practice did not remain confined to Germany, but spread 
across Europe into Sweden, Finland and Switzerland. On the 
other side of the iron curtain, this practice was adopted by 
Russia, Czechoslovakia and Poland. Other countries that have 
carried out this exercise are Israel, North Korea, South Korea, 
Taiwan, Singapore and Australia. Even in the neighbourhood 
in Pakistan, two highways or Motorways as these are referred 
to there, namely M-1 connecting Peshawar to Islamabad and 
M-2 running between Islamabad and Lahore, two 9,000 feet 
long stretch on each of the highways have been designated 
for landing of military aircraft for training purposes or for 
recovery of aircraft during war. Beginning 16 years ago, the 
Pakistan Air Force (PAF) has carried out training exercises 
involving landing of the F-7P and Mirage III fighter aircraft, 
C-130 Hercules tactical transport aircraft and Super Mushak 
trainer aircraft. 

During the recent stand-off between the armed forces of 
India and Pakistan in the wake of the 
attack on Uri in Kashmir, the M-2 Motor-
way between Islamabad and Lahore, 
which a very busy corridor, was closed 
to vehicular traffic for the fighter pilots of 
PAF to carry-out landings and take-offs 
as a part of Exercise High Mark. How-
ever, PAF spokesman told the media that 
Exercise High Mark was not ordered in 
response to recent tensions with India, but 
was a part of routine training. The timing 
of the exercise was a mere coincidence.

The breakthrough by the IAF in its 
effort to adopt the international practice 
of developing the infrastructure and capa-
bility to use highways for limited opera-
tions by military aircraft was evidently 
had not come too soon.

oPerATIonAl PArAdIGms
A full-scale war would normally begin with aerial action called 
Counter Air Operations that are meant to degrade the capability 
of the enemy to launch air operations. Counter Air Operations 
consist of sorties undertaken by deep strike combat aircraft 
whose primary targets are the runways at enemy airfields, air-
craft on ground and supporting infrastructure. Since the run-
ways at IAF airfields are vulnerable to similar action by the 
enemy air force, IAF aircraft that are airborne for missions 
may find that the runway is suddenly not available for use as it 
would punctured by craters due to bombing by enemy aircraft. 
It is under these circumstances that alternative landing sites on 
highways could be a saving grace.

Modern military transport aircraft such as the C-130 Her-
cules or even the C295 from Airbus Defence and Space that the 
IAF is to acquire shortly are capable of operating from runways 
of restricted length and even from semi-prepared surfaces that 
are not classified as regular runways. For such aircraft, landing 
and take-off from highways do not pose any problems as far as 
the operating surface is concerned. Combat aircraft, especially 
those in the high performance category, require landing strips 
of standard length to operate safely. However, for any military 
aircraft to operate from highways, there are certain perqui-
sites. It needs to be understood that during war, the require-
ment to recover an aircraft, particularly a fighter aircraft would 
arise on short notice. This would be an emergency situation as 
a combat aircraft returning from a mission would generally be 
low on fuel and would not be able to remain airborne for long. 
It is necessary for the organisation therefore to have a well-
defined and responsive system in place to activate the desig-
nated strip on the highway to facilitate recovery of aircraft in 
difficulty or distress. This would involve controlling vehicular 
traffic, positioning firefighting and medical facilities as well as 
air traffic control. Besides, the segments of a highway desig-
nated for use as a runway ought to have removable median 
and ought not to be lined with trees or other obstructions such 
as lamp posts. During war therefore, airbases would have to be 
specifically tasked to be prepared to activate the landing strip 
on the highway at practically a moment’s notice. A military air-
craft cannot be expected to land on a highway with normal 
traffic flowing. The consequences of such a landing would quite 
obviously be disastrous. An efficiently managed model wherein 
designated landing strips on highways in the proximity of oper-
ational airbases are available during the war will have a force 
multiplier effect.

FuTure PlAns
The experience gained in the exercises 
involving practice landing and take from 
highways will go a long way in aiding 
the plans by the Ministry of Defence to 
use highways as alternative to runways 
for use in emergency situations. As for 
plans for the future, the Ministry of Road 
Transport and Highways together with 
the Ministry of Defence is looking to 
build highways across the country that 
can also serve as landing strips for air-
craft, both civil and military. Some 22 
possible sites in Rajasthan, Arunachal 
Pradesh, Meghalaya and other border 
states have been identified and a com-
mittee has been constituted to oversee 
the exercise. SP
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Tejas 
show-stopper

@ 
republic day

(top): indigenously developed by AdA, dRdo And HAl, tejAs ligHt-weigHt And multi-Role tActicAl figHteR AiRcRAft (lcA), took pARt in tHe fly-pAst 
foR tHe fiRst time duRing tHe Republic dAy pARAde 2017; (Above, l-R) mi-17 v5 HelicopteRs in An ensign foRmAtion; RoARing c-17 globemAsteRpH
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Siemens PLM Software: Smarter decisions, better products.

Answers for industry.

Make a breakthrough 
in aerospace testing.

Improve program performance for 
first-time compliance. 

Aerospace and defense contractors are under 
pressure to win new orders and deliver on-time 
and at-cost. A key to success is proving that 
they’ve achieved requirements through successful 
test definition, planning and execution.

To stand out in this heavily regulated industry, you 
need to break through. Siemens PLM Software can 
help. Our “Verification Management” solution provides 
a single, integrated environment to ensure that all 
verification events, whether simulation or physical 
tests, are driven by requirements, executed in proper 
sequence and fully traceable.

By improving verification processes, clients reduce 
costs, improve quality and achieve program execution 
excellence.

Ready for your breakthrough? 
Learn more at bit.ly/breakthrough26

The aerospace Verification 
Management solution from 
Siemens PLM Software 
helps you reduce costs, 
improve quality and 
achieve program execution 
excellence.
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(Above) netRA AiRboRne eARly wARning And contRol (Aew&c) system AiRcRAft Also known As eye in tHe sky, jointly developed by dRdo  
And embRAeR; (below, left) su-30 mki cARRying out A veRticAl cHARlie mAnoeuvRe oveR tHe sAluting diAs;  

(below, RigHt-top to bottom) five jAguARs fly oveR RAjpAtH; five mig-29s fly oveR RAjpAtH.
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I

Commited  
to 

INDIA’S FUTURE
India-Based Design, Production and Life-Cycle Support Reflect L3’s Commitment to the 

Future of Indian Aviation

BY SP’s SPecial correSPondent, Bengaluru

Commited 

The PANThR™ 
LARge AReA 
DisPLAy (LAD) is A 
seLf-coNTAiNeD, 
fAuLT-ToLeRANT, 
muLTi-fuNcTioN 
cockPiT DisPLAy.

IndIa Is on Its way to becoming the third largest civil aviation 
market by the year 2020 and the world’s largest aviation mar-
ket by 2030, according to reports from the India Brand Equity 
Foundation (IBEF). Domestic air traffic is expected to exceed 100 
million passengers by fiscal year 2017, up from 81 million pas-
sengers in 2015, according to the Centre for Asia Pacific Aviation 
(CAPA). While India is well engaged in the business of manufac-
turing military aircraft, it still ranks among the largest importers 
of military air assets — including fighter jets, helicopters, train-
ers, special-mission, strategic and air transport aircraft. Over the 

last few decades, the Government of India has made significant 
policy interventions to incubate and establish an aerospace man-
ufacturing and technology development infrastructure in India. 
Multiple incarnations of the Defence Procurement Policy, foreign 
direct investment policy and most recently — the ‘Make in India’ 
campaign — support a drive to investment in this sector.

Traditionally, only the defence public sector units and 
research establishments in India were positioned to support 
aerospace development and manufacturing. Today, a mix of 
indigenous technologies, localised licence-built products and Ph
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platforms, and imported systems 
and subsystems contribute to the 
production of Indian-built military 
aircraft. By comparison, the global 
industry has a multi-tier ecosystem 
of original equipment manufac-
tures (OEMs), integrators and tier-
level suppliers.

With the promotion of the gov-
ernment’s ‘Make in India’ cam-
paign, the Indian aviation industry 
is poised for growth, with opportu-
nities and supporting policy for the 
localisation of design, development, 
production, and life-cycle support 
of aviation equipment and systems. 
With the outlook that this trend will 
be supported over the long term by 
policy evolution that drives world-
class advantages in doing business 
in India, industry will be set to fos-
ter an ecosystem of diverse exper-
tise and capabilities to support the 
aviation industry in India.

For L3 Aviation Products & Secu-
rity (L3 APS) — a global provider of 
commercial and military avionics 
products and systems — these activ-
ities can translate to partnerships, 
pilot programmes, and design, man-
ufacture and localised sustainment 
opportunities in India. With this in 
mind, L3 APS established an avion-
ics repair and overhaul facility in 
Bengaluru as part of its first endeav-
our to support customers in India 
through a sustainment approach. 
The facility has been operational since March 2015. Steps that 
are underway today will lead to localised manufacturing, as well 
as some engineering developments for L3 APS.

“L3 continues to invest in the local avionics manufacturing 
capability supporting Indian local demand as well as the global 
supply chain,” says Krishen Ganase, President of L3 APS. “As a 
next step, we have launched localisation activities with a ‘Make 
in India’ thrust to build avionics hardware and develop soft-
ware for both our existing modern avionics and state-of-the-art 
future products.”

Among these is L3’s Modular Airborne Data Recorder/
Acquisition System (MADRAS) flight data recorder, whose 
production and distribution activities are underway in Benga-
luru. L3’s high-speed, crash-protected data recorders like the 
F2100/2300 MADRAS family — configured for data acquisi-
tion as a recording solution for helicopters, business aircraft, 
unique mission and military aircraft — are currently fielded on 
the HAL advanced light helicopters (ALH) and Dornier 228 air-
craft, and are also standard on several of the military and civil 
aircraft at OEMs worldwide.

Next StepS for ‘Make iN iNdia’
“In addition to our efforts to develop, manufacture and sup-
port technology in India, L3 APS is exploring opportunities 
for localised industrial participation on our next-generation 
Large Area Multi-Function Cockpit Display technology — 
PANTHR™,” says Group Captain Rajeev Dutta (Retd), L3 

APS Director of Business Devel-
opment, India.

As a key supplier for avionics 
products and solutions, L3 con-
tinues to build a subcontractor 
partnership base in India that will 
serve both the Indian market and 
the global supply chain. Dutta adds, 
“Broad skills and competencies so 
developed and harnessed across 
India will serve the country more 
efficiently in building a high-quality 
ecosystem. This will also optimise 
our time-to-market and support of 
our products, as we aim to be a true 
India partner, today, tomorrow and 
in the future.”

adS-B aNd Next-GeN readiNeSS 
iN iNdia
With rapid growth in the air trans-
portation and the new National 
Civil Aviation Policy, there is an 
urgency to be ready in the near 
future for increased traffic — and 
flexible/optimal use of airspace as 
a resource. The International Civil 
Aviation Organisation (ICAO) has 
recommended priority areas that 
will benefit the region through opti-
mised operations and increased 
safety. In focusing on infrastructure 
upgrades, India has equipped 22 
airfields with Automatic Dependent 
Surveillance-Broadcast (ADS-B) 
ground stations and multilatera-
tion technology covering most of 

the Indian land mass. In addition, the GAGAN (Indian-based 
GPS augmentation system) is available for operation.

Dutta affirms that as an industry leader, L3 was the first to 
certify the compliant DO-260B ADS-B transponder technology, 
enabling compliance and enhanced safety. L3’s certified, next-
generation DO-260B products span all aircraft types, from gen-
eral aviation (GA) to military and commercial air transport. “L3 
was also first to market with SafeRoute™ — our full range of  
ADS-B In safety and operational efficiency enhancement appli-
cations,” says Dutta. “As a safety and surveillance solution, 
SafeRoute™-derived applications are compliant with several 
ICAO APAC region Aviation Block System Upgrades and are avail-
able on airliners here in India and around the world,” he adds.

affordaBle Next-GeN SySteM for GeNeral aviatioN 
For India’s expanding general aviation and helicopter seg-
ments, L3 offers a smaller, lighter, feature-rich Lynx® family of 
multi-link transponders, which offers a range of ADS-B In/Out 
solutions. This technology provides several benefits to the GA 
community by providing traffic information on par with traffic 
awareness systems and interoperability with the multilatera-
tion environment at air traffic control points.

In keeping with L3’s focus on ‘Make in India,’ the Lynx fam-
ily of products includes key technology content developed in 
India by one of L3’s key partners. The product line is now certi-
fied and was successfully introduced into the global aviation 
market in 2015. SP

L3 coNTiNues To iNvesT iN The LocAL AvioNics 
mANufAcTuRiNg cAPAbiLiTy suPPoRTiNg iNDiAN 
LocAL DemAND As weLL As The gLobAL suPPLy 

chAiN.

—Krishen Ganase, President of L3 aPs
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Lufthansa 
Technik 

benchmarking 
MRO

Lufthansa Technik offers airlines and other operators of commercial airliners whatever 
they need to keep their fleets in the best possible condition and their operating costs at 
a low level — everything from minor maintenance to complete overhauls, from repair of 

defective components to comprehensive spare parts logistics

BY R. ChandRakanth
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T
The percepTion is ThaT if it anything German, the engi-
neering must be excellent. This is a truism. Despite its engineer-
ing excellence, it is always backed up by service support, for two 
reasons — one to keep the product in shipshape condition and 
two to extend the life of the product and solution. This require-
ment is so essential in the aviation industry and it was but natu-
ral for a German company to be associated with it. Lufthansa 
Technik is the world’s leading provider of MRO (maintenance, 
repair and overhaul) services. From its roots in the 1950s, Luf-
thansa has come a long way having a firm foothold in the MRO 
segment, serving clients from across the world. 

With complex technologies and precision technologies so 
integral to the aircraft, the need to keep them in running con-
dition is highly critical and Lufthansa Technik has perfected 
that art or science, if you may. The aircraft is a highly complex 
machine consisting of hundreds of systems and subsystems 
and to keep them ‘well-oiled’ as in good working condition, it 
requires unique capabilities to meticulously service the aircraft 
on the ground, to keep it flying. 

Passenger safety is utmost
Lufthansa Technik has summed it up aptly what its role is: To 
ensure the safety of passengers and to keep the airline’s flight 
operations reliable and cost-effective, all these many compo-
nents have to work together flawlessly. The technical servicing 
of aircraft, including engines and all components, is what Luf-
thansa Technik does to perfection. It offers airlines and other 
operators of commercial airliners whatever they need to keep 
their fleets in the best possible condition and their operating 
costs at a low level — everything from minor maintenance to 
complete overhauls, from repair of defective components to 
comprehensive spare parts logistics. 

In this endeavour, it has expanded its reach, not just limiting 
itself to servicing aircraft of the Lufthansa Group. It has taken 
its expertise to various parts of the world and with great suc-
cess. The company now serves customers all over the world: 
airlines large and small, charter carriers, operators of VIP air-
craft, airlines whose aircraft have to fly under extreme climatic 
conditions, or whose aircraft are subject to the strain of short-
haul traffic with frequent take-offs and landings. More and more 
airlines are outsourcing some or all of their fleet maintenance 
and overhaul to external specialists with strong technical know-
how. They seek a partner with a wide range of skills that can 
assist them in every aspect of service and provide them with 
true added value — with everything they need coming from a 
single source, including engineering and logistics. 

global Presence
Besides its home base in Germany, Lufthansa Technik has facili-
ties in Belgium, Bulgaria, China, Hong Kong, Hungary, India, 
Ireland, Italy, Malaysia, Malta, Philippines, Puerto Rico, Russia, 
UAE, United Kingdom and the United States.

indian oPerations 
In India, Lufthansa Technik set up the Lufthansa Technik Ser-
vices India Pvt Ltd (LTSI), a fully owned subsidiary of Lufthansa 
Technik AG (LHT). As the successor to One Stop Airline MRO 
Support Pvt. Ltd. (OSA), the 30-strong company operates a pool 
of components and provides materials management and spares 
provisioning services for the Indian and South East Asian cus-
tomers of Lufthansa Technik AG. 

LTSI also manages the home base material stock for custom-
ers in India and in some cases holds inventory for them at the 
Bengaluru site. LTSI’s main focus is regional component service 

for Airbus aircraft of the types A319, A320, A321, A330/A340 
as well as for Boeing aircraft of the types 737NG and 777. In 
this connection the company cooperates closely with Lufthansa 
Technik’s Aircraft on Ground (AOG) Desk in Hamburg. Custom-
ers enjoy access on a 24 x 7 basis to the full service spectrum of 

(toP) Landing gear overhauL at Lufthansa technik Landing gear 
services uk in London; (BottoM) Lufthansa technik services india
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integrated and comprehensive Total Component Support (TCS), 
ranging from the component pool and materials management 
to customer service and logistics and transport services.

At the heart of LTSI’s business operations is the approxi-
mately 500 square metres, fully air-conditioned warehouse that 
complies with the latest European standards. Continuous moni-
toring of temperature and humidity allows even the most sensi-
tive items to be stored here without any problems.

Lufthansa Technik’s permanent presence in India through 
LTSI means that Indian and South East Asian customers can 
count on a fast, local materials service for a growing number of 
aircraft types and rely on highly skilled customer service in their 
region. Thanks to its sales office in Mumbai, Lufthansa Technik 
Service India now offers single component maintenance (SCM) 
as well as the integrated products and is well positioned for the 
future in this expanding market.

Pact with air india
Recently, Lufthansa and Air India entered into an agreement for 
the maintenance and repair of the carrier’s Boeing 777-200/300 
landing gears. The four-year contract covers a total of 15 ship-
sets. The maintenance and overhaul work will be performed by 
Lufthansa Technik Landing Gear Services UK (LTLGS) located in 
Hayes, London, in the United Kingdom. Zang Thio, Vice Presi-
dent Corporate Sales South East Asia and Australia at Lufthansa 
Technik, commented: “We are very proud to extend our cus-
tomer base in India with the country’s flagship carrier. I am cer-
tain that with our extensive level of experience, we will meet our 
customer’s expectations both in terms of quality and reliability.”

The first Boeing 777-200/300 landing gear delivery to Air 
India also marks an important milestone for LTLGS — the 50th 
Boeing 777-200/300 landing gear overhaul by LTLGS since 
2013. This amounts to a market share of approximately 70 per 
cent in the currently anticipated global market.

Sandra Eckstein, Managing Director of Lufthansa Technik 
Landing Gear Services UK, commented: “All of us here at LTLGS 
are honoured to celebrate this important milestone in our oper-
ations and we are delighted to add Air India to our existing cus-
tomer base, which includes major Boeing 777-200/300 opera-
tors from Europe, the Middle East and Asia.”

innovation-driven 
One of the reasons why Lufthansa Technik is a world leader 
is because it tailors innovation for its customers. In a world 
characterised by ever-increasing demands in terms of energy 
efficiency, emissions, individual customer wishes, and the high 
availability requirements for aircraft, Lufthansa Technik strives 
to offer tailored solutions to its customers. This includes both 
new technologies and the customer-specific bundling of individ-
ual measures from an extensive innovation portfolio. Lufthansa 
Technik, for example, offers comprehensive measures to lower 
kerosene consumption and to reduce ground times.

The focus of all innovation activities is the customer. By involv-
ing the customer in the individual innovation processes, Lufthansa 
Technik gives a new meaning to the term, “strategic partnership”. 
In this way, customer requests can be taken onboard and imple-
mented in a way that fits the market, drawing on the innovation 
potential within Lufthansa Technik’s portfolio of ideas. 

seven business units 
Lufthansa Technik has seven business units (Maintenance, 
Overhaul, Component Services, Engine Services, VIP Services, 
Landing Gear Services and Original Equipment Innovation) 
serving about 800 customers worldwide.

Lufthansa Technik operates maintenance stations with the 
capability to perform checks on customer aircraft at over 60 
airports in Germany and around the world. Lufthansa Technik’s 
maintenance hub is Frankfurt airport, where it has three large 
hangars. Here 4,000 staff maintain aircraft belonging to Luf-
thansa’s and many other fleets 24 hours a day, 365 days a year. 
In Germany Lufthansa Technik moreover runs maintenance sta-
tions in Munich, Berlin and at another 13 airports. In addition to 
the permanent stations, Lufthansa Technik has also developed a 
mobile maintenance service that is unique in the world, called 
the Airline Support Teams (AST). These small teams consist of 
highly qualified engineers and mechanics. When called on, they 
are able to repair damage to engines or to the airframe anywhere 
in the world within a matter of hours and thus ensure that dis-
ruption of a customer’s flying operations is minimised. SP

Jayant Baranwal (SP’s Aviation): Can you elaborate on your 
MRO capability?
Wieland Timm: Yeah we are doing engine overhaul for these 
types of aircraft, which i mentioned — airbus, Boeing and Bom-
bardier. We are doing landing gear overhaul. We are doing all 
components, services which are in those types of aircraft. We 
are doing as well base maintenance, line maintenance activi-
ties, we are doing c services, that means carbon, or whatever 
products such as nascelles we are repairing. We have several 
cabin products, we are producing entertainment systems for 
viP aircraft. Well, we have a dedicated team with our oeM for 
specific p arts, so we have a seat, we have some cooking top-
ics, we have some patient transport units and so on several 
types of that. and we will find next year a new division which 
links to digital data of aircraft and develop products for it. so 
our idea is to have a preventive maintenance so you know in 
advance when that component will collapse and when you land 
the new component is there so that you can change it. this is 
the idea in general.  

Full interview appeared on page 14 of SP’s Aviation 12/2016

Expanding Services

WielAnd TiMM, vice President (saLes) viP & sPeciaL Mission 
aircraft, Lufthansa technik
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Aerospace scientists, engineers and designers are continuously working on various 
projects to make air travel faster, safer, eco-friendly and experiential

BY R. ChandRakanth

Future of 
Aviation
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B
By 2050, that is a little over three decades away, what would 
airplanes look like and how would they perform? Certainly, they 
would look different and perform differently. If we look at the 
history of aviation, we will understand how aviation has con-
tinuously evolved from one decade to another, since the Wright 
Brothers gave us ‘wings to fly’. Planes have become smarter, 
faster, eco-friendly, and user-friendly, while structurally they 
look as ‘futuristic’ as they can get with new materials in play.  
Aerospace scientists, engineers and designers are continuously 

working on various projects to make air travel faster, safer, eco-
friendly, and experiential. Beginning 2017, we look at some of 
the futuristic programmes, both in civil and military aviation.

X-planes from nasa
The United States National Aeronautics and Space Administra-
tion (NASA) has been in the forefront of aeronautics research 
for decades now. The aeronautical innovators at NASA are pre-
paring to put in the sky an array of new experimental aircraft, 
each intended to carry on the legacy of demonstrating advanced 
technologies that will push back the frontiers of aviation. 

NASA’s renewed emphasis on X-planes is called “New Avia-
tion Horizons,” an initiative announced in February as part of 
the President’s budget for the fiscal year that begins October 1, 
2016. The plan is to design, build and fly the series of X-planes 
during the next 10 years as a means to accelerate the adoption 
of advanced green aviation technologies by industry. “If we can 
build some of these X-planes and demonstrate some of these 
technologies, we expect that will make it much easier and faster 
for US industry to pick them up and roll them out into the mar-
ketplace,” said Ed Waggoner, NASA’s Integrated Aviation Sys-
tems Program Director.

The scientists/engineers have been working on developing 
a series of greener, quieter, faster X-planes and one of those 
is a blended wing body (BWB). A six per cent scale model of a 
Boeing BWB is being tested for six weeks in the 14 x 22-foot 
Subsonic Tunnel at NASA’s Langley Research Center in Hamp-
ton, Virginia.

It is unlike a conventional airplane. The blended wing body 
is not the usual tube and wing design, but is triangular in shape 
where the wings are. The wings do not jut out on either side, 
but seem merged into the body. One highly noticeable part of 
the design is that the aircraft has no tail. 

This same model was put through its paces in the Langley 
tunnel in 2014 and in the 40 x 80-foot wind tunnel at NASA’s 
Ames Research Center in California in 2015. That work was 
part of NASA’s Environmentally Responsible Aviation pro-
gramme, which developed technologies to improve fuel efficien-
cies, lower noise levels and reduce emissions.

But for this test it looks a little different. The top of it has 
been painted in non-reflective matte black to accommodate 
laser lights that will sweep across the model in sheets. NASA 
and Boeing researchers will use those laser sheets combined 
with smoke in the technique known as particle imagery velo-
cimetry (PIV). That will map the airflow over the model.

In most planes flying today the engines are out on the wings, 
in front, where there is nice clean airflow. Anything in front of 
an engine can disrupt the flow. So if engineers have to worry 
about airflow — why change where the engines are? Research-
ers say putting them on top of the plane helps shield noise, 
especially from people on the ground, and contributes towards 
NASA’s goals of developing greener, quieter planes.

For Boeing the tests are part of an ongoing research devel-
opment programme. “Our tests are a continuation of more than 
two decades of successful research and development of this 
concept, which is unparalleled in industry,” said John Bonet, 
Boeing’s Test Director for the BWB. “What we learn from this 
round of testing will be used to complete the definition of our 
aerodynamic, stability and control low-speed databases — a 
major milestone in the technology development of the concept.”

If funding is approved, the first flights of the new X-planes 
could begin sometime around 2020. They also tested an 
advanced fan design to improve propulsion and reduce noise in 
jet engines, designs to reduce noise from wing flaps and landing 

a glimpse into the future of flight:  
XB-1 from Boom



technology  AviAtion 2050

22 ISSUE 1 • 2017  www.sps-aviation.com

gear, and shape-changing wing flaps. Researchers predict the 
tech could save the airline industry $255 billion accrued during 
the first 25 years after being put into service.

The spaceliner
The SpaceLiner is an advanced, visionary concept for a sub-
orbital, hypersonic, winged passenger transport, which is cur-
rently under investigation at DLR-SART. The two-stage vehicle 
will be powered by rocket propulsion. It is an ongoing research 
by the Space Launcher Systems Analysis (SART) department at 
the Institute of Space Systems in Bremen.

The SpaceLiner is a revolutionary hypersonic spaceplane 
concept capable of flying some 50 passengers across the globe 
at speeds of up to 25 times the speed of sound. It’s based on 
a two-stage concept, not unlike the space 
shuttle, where both the booster and pas-
senger stages start in an upright configu-
ration. The concept is propelled by 11 
rocket engines during launch (nine on 
the booster stage and two on the passen-
ger stage) the system accelerates into the 
mesosphere using traditional cryogenic 
rocket propulsion.

Once the booster stage is empty, the 
passenger vehicle separates from the 
booster stage and continues accelerating, 
flying autonomously, just like an aircraft 
— except that it does so while reaching 
astonishing speed of up to Mach 25. After 

reaching a maximum altitude of about 80 kilometres, the pas-
senger stage commences a gliding descent towards its destina-
tion.

Not only is the SpaceLiner concept incredibly fast, it’s also 
environmentally friendly. It uses liquid oxygen and liquid hydro-
gen (LOx/LH2) propellants so only water vapour is produced. 
Most of the flight processes will be fully automated, but there 
would still be two pilots to monitor all onboard and flight proce-
dures — and to provide reassurance to passengers. If it materi-
alises, London to Melbourne is just a matter of 90 minutes that 
is travelling at 25 times the speed of sound.

anTipode supersonic business aircrafT 
The Antipode is a supersonic business aircraft concept capable 

of reaching 25,600 kmph. It uses counter 
flowing jets of air on its leading edges to 
reduce heat and the sonic shockwave. 
According to the Canadian designer 
Charles Bombardier, the Antipode would 
be able to take off directly from any air-
field by using reusable rocket boosters. 
These rockets would attach to the wings 
of the Antipode and provide enough 
thrust to lift off, climb to 40,000 feet, and 
reach Mach 5. The Antipode would chan-
nel some of the air, flowing at supersonic 
speed, through a nozzle located on the 
nose of the aircraft. The plane’s wings 
would have enough lift to glide and land 
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on a 6,000 foot runway. 
The Antipode could be used as business or military aircraft 

to transport two passengers across the globe (up to 20,000 km) 
in less than an hour. Joseph Hazeltine is looking for research 
funding for the concept plane. The images of the Antipode con-
cept have been created by Abhishek Roy, founder of Lunatic 
Koncepts, a design lab based in India.

The fuTure by airbus 
The aerospace behemoth Airbus has revealed in ‘The Future 
by Airbus’, a vision of sustainable aviation in 2050 which looks 
beyond aircraft design to how the aircraft is operated both on 
the ground and in the air in order to meet 
the expected growth in air travel in a sus-
tainable way.

Already today, if the air traffic man-
agement (ATM) system and technology 
onboard aircraft were optimised (assum-
ing around 30 million flights per year), 
Airbus research suggests that every flight 
in the world could on average be around 
13 minutes shorter. This would save 
around nine million tonnes of excess fuel 
annually, which equates to over 28 million 
tonnes of avoidable CO2 emissions and a 
saving for passengers of over 500 million 
hours of excess flight time onboard an 
aircraft. Add to this new aircraft design, 
alternative energy sources and new ways 

of flying and you could see even more significant improve-
ments. The Future by Airbus concentrates on just that and the 
Smarter Skies vision consists of five concepts which could be 
implemented across all the stages of an aircraft’s operation to 
reduce waste in the system (waste in time, waste in fuel, reduc-
tion of CO2). 

 The Airbus concept plane is going to have longer and slim-
mer wings to help glide through the skies, as the flow of air over 
the wing surface reduces drag and in turn, improves fuel effi-
ciency. It would have new lightweight ‘smart’ materials, making 
for a lighter aircraft that draws less fuel and curbs emissions. 
The engines will be more reliable, quieter and fuel-efficient. 

The positioning of the engines, at the rear 
and semi-embedded, fully optimises the 
aircraft for lower fuel burn. The fuselage 
(central body of the aircraft) is no longer 
a simple tube but is curved and shaped to 
provide more internal space for various 
cabin configurations, with better aero-
dynamics outside to improve flight. The 
fuselage and entire aircraft structure is 
manufactured entirely from composite to 
take advantage of the easy-to-shape char-
acteristics of the material. Entrance/exit 
doorways are double doors to allow for 
faster, easier boarding. The empennage 
(tail section of the aircraft) is U-shaped, 
acting as a shield to reduce external noise 
pollution. The concept plane does not use 
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a vertical tail, as seen on the planes of today. Vertical tails are 
required when engines are installed on the wings as they pro-
vide directional stability in case of engine failure. The engines 
of the future will have no risk of failure, eliminating the need 
for a vertical tail.

The fuTure is supersonic
Definitely so if everybody can afford to fly. The XB-1 from 
Boom has the key technologies for efficient supersonic flight: 
advanced aerodynamic design, lightweight materials that 
can withstand supersonic flight, and an efficient super-cruise 
propulsion system. This will enable an ultra-fast airliner as 
efficient and affordable as business class in today’s subsonic 
wide-body airliners. Engineering development of XB-1 (‘Baby 
Boom’) is proceeding rapidly, with aerodynamics defined, sys-
tems ground tested, and initial structural components in fabri-
cation. Vehicle assembly starts shortly, with first flight planned 
for late 2017. 

alTernaTe energy
SUGAR Volt is a hybrid aircraft concept proposed by Boe-
ing in response to a request for proposals for future aircraft 
issued by NASA. It is proposed that SUGAR Volt would use two 
hybrid turbofans that burn conventional jet fuel when taking 
off, then use electric motors to power the engines while flying. 
SUGAR stands for Subsonic Ultragreen Aircraft Research, the 
“volt” part of the “SUGAR Volt” name suggests that it would 
be at least partly powered by electricity. SUGAR Volt would 

have emissions about 70 per cent lower than average airliners 
today. Noise pollution will also be lower than airliners today. 
The wings of SUGAR Volt would enable it to take off in a shorter 
distance and generate less noise.

hovercrafT for cargo
From carrying heavy equipment to isolated regions, to serving as 
a flying clinic for disaster-relief efforts, there is almost no cargo 
mission the Hybrid Airship ship can’t perform. This is due to the 
fact that the airship can land nearly anywhere without needing 
any runway or roads. What gives the Hybrid Airship this capabil-
ity? The air cushion landing system (ACLS) and it makes the chal-
lenge of accessing remote regions around the globe a thing of the 
past. Lockheed Martin Skunk Works® developed an ACLS that 
blends hovercraft technology with the airship design. The ACLS 
system consists of three underbody hoverpads. These hoverpads 
create a cushion of air that allows the airship to float along the 
ground nearly friction free. The system gives the Hybrid Airship 
a unique capability to hover over water – a capability unmatched 
by any other cargo-hauling air vehicle.

norThrop grumman fuTurisTic fighTer jeT 
Recently Northrop Grumman showed a 30-second commercial 
wherein it gave a glimpse of sixth-generation fighters, which 
may be decades away in the making. The company presented 
to reporters its vision of the sixth-generation fighter, which 
will be stealth oriented and include lasers. As per the design, 
it could theoretically fly over the war zones in the coming cen-

walk in skies: airBus’ concePt caBins
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tury. The design looks like a flying saucer wherein the tail does 
not exist, thus reducing the size of the aircraft and creating a 
smoother shape. Experts have said that the futuristic concept 
has genesis in fighters built by Nazi Germany during World 
War II. The aircraft was the Horten Ho 229 which was said to 
be far ahead of its time that its aerodynamic secrets are still not 
completely understood. A chief scientist at NASA is studying 
the Horten Ho 229.

The challenge before designers, engineers and scientists 
is how to get rid of the tail and still keep the aircraft stable. 
Reports have indicated that if the aircraft has no tail fins, it will 
have as little drag as possible, making the aircraft lighter and 
more fuel-efficient. Aerospace scientists/innovators have, nev-
ertheless, are looking at tailwinds to take their concepts totally 
futuristic and feasible.

fully auTomaTed planes
Ehang 184 autonomous aerial vehicle (AAV) is the safest, 
smartest and eco-friendly low altitude autonomous aerial vehi-
cle, aiming on providing medium-short distance communica-
tion and transportation solution. The 184 AAV is designed with 
full redundancy — if one set of the power system are operating 
abnormal, the vehicle can still operate a normal flight plan and 
ensure the safety of the passenger together with the vehicle. 
The AAV is designed to be a 100 per cent with green technology 
and is powered by electricity only. It is embedded with Ehang 
fail safe system. If any components malfunction or disconnect, 
the aircraft will immediately land in the nearest possible area 

to ensure safety. The communication is encrypted and each AAV 
has its independent key. Ehang 184 AAV flies in an inverted U 
shape, this means that take-off/landing points are landing tar-
gets pre-set with Ehang Logo. The landing camera will position 
the landing targets automatically and accurately.

alTernaTe energy
Airbus’ E-Fan family accelerates the journey towards environ-
mentally-friendly aviation. The E-Fan is bringing more electric 
propulsion to the aviation industry. Developed in an Airbus-led 
European programme, the E-Fan’s history-making first version 
was designed specifically for electric power — an important step-
ping stone on Airbus’s electric aircraft road map and towards the 
production E-Fan 2.0 version. In a second step, E-Fan was trans-
formed into an updated “Plus” version with a hybrid configura-
tion for longer flight endurance. E-Fan Plus — which debuted 
during the summer of 2016 — incorporates an internal combus-
tion engine as a range extender in addition to the aircraft’s on-
board lithium-ion batteries. These two propulsion system con-
figurations — and ongoing innovation — highlight the aircraft’s 
role as a technology demonstrator that allows the company to 
make important advances on its electric aircraft road map.

Wearable avionics
Instrument panel may soon be a thing of the past. With the 
popularity of wearable electronics soaring in recent years, it is 
very imaginable and feasible that some of these products could 
be used in aviation. In the near future, do not be surprised to 

i
ata’s vision 2050 document tries to encapsulate the aviation in-
dustry as it would be in 2050. an industry that carried 16 billion 
passengers and shipped 400 million tonnes of goods, growing 
at almost twice the rate of gdP expansion, meaning that more 
people are travelling than ever before and more frequently than 

ever before. travelling by air is faster (when desired), safer and more 
seamless than ever before. unsurprisingly, mobile technology avail-
able to air transport consumers is also affecting their behaviour 
when they travel. lifestyle integrated management Pods (limPs) 
mean that they have the ability to effortlessly and seamlessly 
change itineraries as and when they see fit. Passenger information 
and transfer offices are a thing of the past. and fortunately so are 
queues. in-flight entertainment systems are also no longer present 
on most aircraft, because passengers have all of their personal 
audio, video or virtual entertainment needs to hand and available to 
take on board, downloaded directly from internet 8, which automati-
cally charges them the correct amount.

vastly improved high-speed train networks are now the norm 
in developed economies. as such, the train is often the preferred 
alternative for journeys of fewer than 800 Kilometres. But for cus-
tomers wishing to travel longer distances, air travel remains the 
only option available.

the shipment of cargo has been equally revolutionised. 
Businesses rarely have corporate centres anymore and manu-
facturers move their operations from one site to another with 
increasing regularity as labour and raw materials are more easily 
available anywhere and at any time. so as with passengers, cargo 

operators had to evolve their operations based on the need for 
ever-increasing flexibility and customisation.

vision 2050 was an exercise undertaken by iata to identify 
long-term challenges and possible outcomes for the air transport 
industry. as the industry continues to grow, it must address is-
sues of capacity, environment, safety, security and financial sus-
tainability. to prepare the industry for the future, the vision 2050 
report was based on four pillars.

Vision 2050 pillars
 structuring for profitability.
 sufficient and efficient infrastructure.
 sustainable technology to power the industry.
 capability to meet the needs of the customer of the future

according to iata, the industry must break down the silos 
that dominate the industry’s value chain. By working together, the 
industry can create new value propositions for our customers and 
move away from destructive competition based solely on price. 
secondly, governments must join the industry in this change. this 
will mean replacing interventionist micro-management and puni-
tive taxation as the modus operandi, with a positive approach 
based on a level playing field and focused on commercial free-
doms. third, everybody must embrace the reality of an industry 
whose centre of gravity is shifting away from traditional leaders 
like us and europe. asia-Pacific is already the biggest market. 
the continued development of china and india will keep this re-
gion at the industry’s forefront. 

IATA Vision 2050 –  
Shaping Aviation’s Future
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see pilots using Google Glass to synch with the aircraft or auto-
matically update themselves with weather changes. Aero Glass 
provides a unique turnkey solution addressing pilots’ need to 
properly visualise terrain, navigation, traffic (ADS-B), instru-
ment, weather, and airspace information with access to vital 
safety procedures and protocols, without the requirement of 
inspecting instruments, phone or iPad. Using Osterhout Design 
Group, Epson Moverio and other head-mounted displays, Aero 
Glass is the first to bring Augmented Reality to pilots providing 
an unparalleled 3D, 360° experience in the cockpit, regardless 
of the visibility.

The D2 is a pilot watch designed to be as sophisticated in 
style as it is in function. It’s the first pilot watch to help in-flight, 
boasting a high-sensitivity WAAS GPS receiver, altimeter with 
adjustable baro setting, and 3-axis compass. It has a domed 
lens to make the screen easy to read in direct sunlight, and a 
brilliant orange backlight for night flights.

With D2, the pilot can access Garmin’s signature Direct-to 
and Nearest routing with a simple press of a button. D2 has a 
worldwide airport database so the pilot can fly straight to the 
airport or waypoint of his choice. Or he can find the nearest 
airport if the pilot needs to land quickly. He can view the route 
on a moving map display or follow the HSI to the destination. 

The D2 has customisable displays so the pilot can quickly 
access the data that’s most important to him, including cur-
rent GPS ground speed, GPS track, distance from waypoints/
airports, estimated time en route, bearing, and glide ratio. D2 
shows local time and Zulu/UTC time, along with up to 4 differ-
ent time zones. The pilot can set timers with vibrating alerts to 
remind him of important tasks, like switching fuel tanks. The 
pilot can also conveniently build flight plans and create way-
points with Garmin Pilot and easily upload them to D2. With 
a VIRB on the aircraft, D2 can be used to wirelessly start and 

stop recording, view elapsed time, or tell it when to capture still 
shots. D2 can even control multiple VIRB Elite cameras at the 
same time, so one can capture the action from multiple angles.

aircrafT inTeriors
Airbus Concept Cabin illustrates what the future of flight might 
look like from the passengers’ perspective. Inspired by nature 
— and designed to protect it — aircraft cabins of the future 
will be customised to the needs of individual passengers. The 
Concept Cabin doesn’t conform to the traditional cabin classes 
found in today’s commercial aircraft. First, business and econ-
omy class are replaced by zones that target more individual 
needs like relaxing, playing games, interacting with other 
passengers or holding business meetings with people on the 
ground. The cabin’s bionic structure and responsive membrane 
combines panoramic views with an integrated neural network 
pulsing through it, which can identify and respond to the spe-
cific needs of each passenger. And the fittings and furnishings 
will take care of their own cleaning and repairs due to innova-
tions like dirt repellent coatings and self-healing covers.

fully auTomaTed airporTs 
Imagine a situation where upon arriving at an airport, you are 
able to work your way through all the procedures and are able 
to reach the designated plane without interacting with a single 
airport staff. At the airport of the near future, the passengers 
first interaction could be with a flight attendant.

For quite a while now, passengers have been checking in 
online or at airport kiosks. Recently, carriers have converted 
paper boarding passes into electronic ones. Now airlines are 
turning to technology that enables travellers to check their own 
bags. Kiosks will then direct travellers to self-boarding gates, 
where fliers scan their boarding passes to board the plane. SP
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The 70/90-seat jets will sustain the hub-and-spoke efficiency as these aircraft have the 
capability to link many lower-density markets to major hubs, while the 90/130-seat jets will 
complement the current narrow-body operations and develop new markets with lower risk

BY R. ChandRakanth

One size dOes nOt fill all. This is true of many things, more 
so to do with aircraft in the airline business. One aircraft type is 
not the answer for air connectivity which is driven by national 
necessities, international movement, regional connectivity, and 
private aspirations. Accordingly the choice of aircraft, whether 
it is a large wide-body, medium wide-body, small wide-body, 
single aisle, regional jets, turboprops, or piston engines, is a call 
the operator has to take, to fit the business plan. 

It all comes down to seat matrix for airline operations. Con-
sidering aircraft purchases and aircraft movement around the 
world, aircraft manufacturers have forecast what the market 
size would be for the next 20 years — till 2035. Boeing has fore-
cast new airplane deliveries as large — wide-body 530, medium 
wide-body 3,470, small wide-body 5,100, single aisle 28,140 and 
regional jets 2,380, taking the total to 39,620. It has not made 
any forecast for turboprops. Canadian aircraft manufacturer has 
forecast 15,000 units by 2034 in the 60- to 150-seat segment and 
Brazilian aerospace major Embraer foresees world demand for 
70/130-seat aircraft at 6,350 units, with 70-90 seats accounting 
for 2,250 units and 90-130 seats accounting for 4,100 units. 

EmErging markEts to drivE dEmand
Though the projections of Boeing with that of Embraer and 
Bombardier vary considerably on the number of regional jets, 
it is believed that the emerging markets and even mature mar-
kets will drive the demand for a mix of aircraft and a significant 
number will be regional jets. These are based on estimates that 
the middle class will be a major contributor to traffic growth, 
expected to grow from 2.8 billion middle class flyers to 4.8 bil-
lion in 20 years. The 70/90-seat jets will sustain the hub-and-
spoke efficiency as these aircraft have the capability to link 
many lower-density markets to major hubs, while the 90/130-
seat jets will complement the current narrow-body operations 
and develop new markets with lower risk. As regards turbo-
props, short-haul operations are expected to drive a worldwide 
demand for 2,050 turboprops with a capacity of 70 seats or 
more by 2034. Of these, 63 per cent will support market growth 
and 37 per cent will replace ageing aircraft. For mid- and long-
haul operations, jet aircraft will continue to be more attractive 
because of their overall operational efficiency and schedule 
compatibility with narrow-body jets. ph
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EmbraEr’s stratEgy
In this scenario, Embraer has its own strategy with its E-Jets and 
the incoming E-Jets E-2. Whether from the perspective of a pri-
mary or secondary market, E-Jets are compelling for their opera-
tional efficiencies, no middle seat, great fuel economics, besides 
the ability to sustain high re-marketing value and strong lease 
rates. This additional financial attraction will be even stronger 
with E-Jets E2, a true generational leap to help airlines maximise 
return on aircraft assets, Embraer has stated. 

Embraer has been aggressively talking about ‘right-sizing’ 
as it is addressing four big issues that airlines are facing — 
the need to adequately match capacity demand; right-size 
fleets; explore markets and replace ageing fleets. Embraer has 
been up-guaging its seat capacities keeping in mind indus-
try requirements and regional trends. It has tapped into the 
70-110 seats by creating the E-Jets family. And now it sees the 
seat metrics scale up, as there is a huge gap between a regional 
jet and a narrow-body aircraft. The 130-seat segment was a 
gap to be filled and Embraer immediately reworked its strategy 
to fill the gap between a turboprop and a narrow-body airliner 
from either of the duopoly — Airbus or Boeing. Embraer pre-
dicts that this seat segment jet fleet will 
be the fastest growing among all aircraft 
seat segments. 

Filling in thE 70-130 gap
Across the globe, there is a continuous 
need for more network connectivity and 
frequency: the tremendous traffic growth 
in Asia, greater disposable income among 
a rising middle class in Africa and Latin 
America, continued strength in the United 
States and economic recovery in Europe. 
Planning for the future is always a tough 
challenge. Not only do airlines need to 
estimate their capacity requirements far 
in advance, they must also ensure that 
their investment in new equipment earns 
an acceptable return on those assets. 
Understanding how 70- to 130-seat air-
craft influence that return is critical, Paulo 
Cesar de Souza e Silva, President and CEO 
of Embraer, had told SP’s Aviation when 
he was the President and CEO of Embraer Commercial Aviation.

Jets have a superior revenue potential than turboprops. As 
emerging economies develop there is a trend for more competi-
tion among airlines and a desire for more convenience by pas-
sengers. The clear preference for jets against turboprops gener-
ally commands higher revenues and profits.

Embraer has broadened its offering from a maximum of 
122 seats to a maximum of 132 and dropping its low-end E170 
from future variants. This brings the EMB family to 90-132 
seats, following the decision to undertake an extreme makeover 
of the current E175/190/195 line by adapting the Pratt & Whit-
ney P1000 Geared Turbofan engine to a new wing design and 
upgrading a variety of systems in the E-Jet E2 which is likely to 
see entry-into-service for the E2 slated in 2018. 

Embraer has the distinct advantage of positioning the E-Jets 
not just as regional jets but also as mainline airplanes that could 
“right-size” the airplane for the market, though smaller than the 
narrow-bodies of the duopoly Boeing and Airbus. The E-Jets 
have much shorter ranges, 2,880-3,520 kilometres capable of 
one-stop, trans-continental US routings or for instance from 
India could cover the nearby countries, well within the more 

common ranges of less than 1,600 km. And recently the E-Jets 
which entered service in 2004 and have touched 1,300 units 
sold till date. And now the E2 offers reduced fuel burn by 16-23 
per cent depending on the sub-type.

The President and CEO of Embraer Commercial Aviation, John 
Slattery, has said that his company was positioning itself in such 
a way that it would complement and not compete with the nar-
row-bodies of the two aerospace behemoths. The company saw 
that there was not going to be a demand for the E170 and hence 
retired and grew the E195 by three rows and E175 by one row. 
“We have improved the range of both aircraft quite significantly, so 
we spent our time on product positioning and matching the prod-
uct positioning with exactly what the airlines requirements were.”

He has said that Embraer’s strategy is the 70/130-plus-seat 
market with the aircraft range of 2,500 nautical miles (4,630 
km), closer to 3,000 in the case of E190-E2 and 2,500 in the 
case of the E195-E2. That, we believe, is in the sweet spot of 
the airlines requirements. And our fuel burn benefits over the 
C Series are up to 10 per cent. The E195-E2, for example, is 
the same weight as the CS100, but it carries 10 per cent more 
passengers.” The shorthaul is going to be dominated by ATR’s 

turboprop aircraft. 
Jets have a superior revenue potential 

than turboprops. As emerging economies 
develop there is a trend for more competi-
tion among airlines and a desire for more 
convenience by passengers. The clear pref-
erence for jets against turboprops generally 
commands higher revenues and profits.

FlEEtsmart 
Embraer is talking about being Fleet-
Smart which goes beyond the concept 
of right-sizing to deliver a complete fleet 
optimisation solution, putting the passen-
ger experience at the heart of increased 
revenue opportunities.

“Almost a decade ago we published 
‘The Rule of 70–110’, a market leading 
argument for a lower seat count enabling 
carriers to right-size their capacity to 
meet demand. We now believe that the 
market is set for another shift in its atti-

tudes, with empowered passengers demanding greater levels 
of comfort whilst staying value-focused,” Embraer has stated.

“Well, we designed the E-Jet family in order to address the 
challenges of right-sizing in the 70/110-seat segment and the 
family has been enormously successful, with over 1,500 aircraft 
delivered to carriers all over the world. So we took the exist-
ing framework of the E-Jet family and analysed every single 
aspect, researching and developing solutions to optimise each 
and every nut, bolt, electronic system, passenger seat, cabin ele-
ment from nose to tail. Working with an established aircraft 
family has allowed us to deliver clean-sheet improvements, 
with every small (and large) optimisation contributing to reduc-
tions in operational cost, drag, weight, maintenance costs and 
fuel burn,” Embraer further said. 

With these developments jets have shown a superior revenue 
potential than turboprops. As emerging economies develop there is 
a trend for more competition among airlines and a desire for more 
convenience by passengers. The clear preference for jets against 
turboprops generally commands higher revenues and profits. All 
said and done, there is a market out there for all the different seg-
ments, though varying in numbers which is understandable. SP

The PresidenT and CeO 
Of embraer COmmerCial 
aviaTiOn, JOhn slaTTery 

has said ThaT his 
COmPany was POsiTiOning 
iTself in suCh a way ThaT 

iT wOuld COmPlemenT 
and nOT COmPeTe wiTh 
The narrOwbOdies Of 

The TwO aerOsPaCe 
behemOThs
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RCS selection 
on, first RCS 

flights in 
March?

The Union Minister of Civil Aviation P. Ashok Gajapathi Raju, while expressing satisfaction 
with the response received under the Regional Connectivity Scheme, conveyed that this 

is a significant step ahead in realizing the Prime Minister’s vision of ‘connecting the 
unconnected and serving the unserved’

BY R. ChandRakanth
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regional connectivity scheme
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T
The AirporTs AuThoriTy of India (AAI), the implement-
ing agency for the Regional Connectivity Scheme (RCS) UDAN 
(which stands for Ude Desh ka Aam Nagrik - the common man 
will fly) has received 45 initial proposals from 11 bidders cover-
ing more than 200 RCS routes as the deadline for submitting 
initial proposals came to an end on January 16, 2017.

These initial proposals cover as many as 65 airports, of 
which there are 52 unserved and 13 underserved airports as 
per the provisions of the scheme. Counter-bids have now been 
invited against these initial proposals, the last date of submis-
sion for which is February 1, 2017. The routes or networks will 
be awarded to the bidders who quote the lowest requirement of 
Viability Gap Funding (VGF) against such routes. To ensure that 
operations on ground start with minimum time-gap after the 
bidding is completed, parallel action has also been initiated by 
the Ministry of Civil Aviation with AAI, state governments, the 
Directorate General of Civil Aviation (DGCA) and the Bureau of 
Civil Aviation Security (BCAS).

It may be recalled that with the twin objectives of promoting 
balanced regional growth and making flying affordable for masses, 
the Ministry had launched the Regional Connectivity Scheme 
UDAN on October 21, 2016. The scheme was a key component of 
the National Civil Aviation Policy which was released earlier by the 
Ministry on June 15, 2016. The scheme, which would be in opera-
tion for a period of 10 years, envisages providing connectivity to 
unserved and underserved regions of the country through revival 
of existing air-strips and airports. This would be achieved through 
a financial stimulus in the form of Central and state government 
concessions, as well as VGF to the interested airlines to kick-off 
operations from such airports, so that the passenger fares are kept 
affordable. The fare for a one hour journey of approximately 500 
km on a fixed-wing aircraft or for a 30 minute journey on a heli-
copter would be capped at `2,500 under the scheme, with propor-
tionate pricing for routes of different lengths/duration.

Civil Aviation Minister P. Ashok Gajapathi Raju, while 
expressing satisfaction with the response received under the 
scheme, conveyed that this is a significant step ahead in realis-
ing the Prime Minister’s vision of ‘connecting the unconnected 
and serving the unserved’. The scheme is likely to give a major 
boost to tourism activities and employment generation in Tier-II 
and Tier-III cities, he added

To reduce cost of operations, the Centre will provide conces-
sions in the form of reduced excise on value-added tax (VAT), 
service tax and flexibility in code-sharing at airports under the 
regional connectivity scheme. The state governments would have 
to lower the VAT on jet fuel to 1 per cent or less, besides providing 
security and fire services free of cost and 
electricity, water and other utilities at sub-
stantially concessional rates. Landing and 
parking charges and terminal navigation 
landing charges will not be imposed by the 
airport operator.

First Flight in March?
The first flight is likely to take off in March 
under the government’s ambitious regional 
connectivity scheme as the award of routes 
is expected to be finalised by mid-Febru-
ary. Under UDAN, the participating airlines 
would be extended VGF — that would be 
jointly funded by the Centre and the state 
government concerned. Towards VGF, the 
government has started charging `8,500 
levy per departure of flights on major 

routes which the mainline airlines have opposed. The issue is yet 
to be resolved. The Ministry is expected to garner about `35 crore 
every month from collecting the levy.

As per the Ministry of Civil Aviation, the RCS has set out to 
encourage eligible airline/helicopter operators having a valid 
scheduled operator permit (SOP) or a valid air operator cer-
tificate (AOC) for scheduled commuter air transport services 
issued by the Director General of Civil Aviation, to operate RCS 
flights on RCS routes.

Provision oF air services 
The selected airline operator shall, commencing from the com-
mencement date:
•	 Schedule	and	operate	commercial	flights	on	the	RCS	route/

RCS network at a weekly frequency set out in Schedule-A. 
The operator shall utilise the aircraft type set out in Sched-
ule-A and having the seating capacity set out in Schedule-A 
for the flights. The operator shall reserve on each such flight, 
the number of RCS seats set out in Schedule-A; and charge 
passengers flying on RCS seats a maximum fare equal to the 
Airfare Cap/Maximum Airfare in each case in accordance 
with the provisions of the Agreement. 
The Selected Airline Operator shall first offer and sell RCS 

seats on each flight and only after selling all the RCS seats on 
the relevant RCS flight, shall sell any non-RCS seats on such 
RCS flight. In the event of cancellation of any RCS seat by pas-
sengers, the first seat booked subsequent to such cancellation 
shall be sold as an RCS seat. In the event that the number of 
cancelled RCS seats exceeds the number of seats sold after such 
cancellation, such excess RCS seats shall be considered to be 
sold for the purposes of the Selected Airline Operator’s obliga-
tion, provided that if sought by the Implementing Agency, the 
Selected Airline Operator shall provide to the Authority all the 
passenger details for such cancelled RCS seats.

The Airfare Cap/Maximum Airfare charged by the Selected 
Airline Operator shall be inclusive of all taxes, charges or levies 
of whatever description, and shall not be increased on account 
of any taxes payable by the selected airline operator, including 
without limitation, service tax or goods and services tax. 

obligations oF authority 
The scheme states that the authority shall undertake, comply with 
and perform in addition to and not in derogation of its obliga-
tions elsewhere set out in the agreement, the following: (a) make 
payment of VGF to the Selected Airline Operator in accordance 
with Annex-I of Schedule-A]; and (b) reimburse to the selected 

airline operator, the component of service 
tax in the airfare cap, subject to the sub-
mission of evidence of payment of such 
service tax by the selected airline opera-
tor to the appropriate government agency 
in accordance with Applicable Law. The 
Authority shall reimburse within 30 
(thirty) days from the receipt of the afore-
mentioned evidence unless the evidence is 
not in order in which case the Authority 
shall notify the airline operator, who shall 
correct the error to the satisfaction of the 
Authority, and the Authority shall then 
reimburse within 30 days thereof. SP

for details of the schedule visit @:
http://www.aai.aero/public_notices/
aaisite_test/RCS-na.jsp

The scheme, which would 
be in operaTion for 

a period of 10 years, 
envisages providing 

connecTiviTy To unserved 
and underserved regions 
of The counTry Through 
revival of exisTing air-

sTrips and airporTs. 
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I
In the remote IndIan region of Gulbarga a case study 
of lean airport infrastructure development is getting ‘cast in 
stone’. In the near future, the first turboprops will land and 
the optimised terminal building will process its first passengers, 
using minimal square metres in a facility that is based on a 
complete dress-down of the core operational processes. Yet the 
solution that resulted from this case study has such elegance in 
its simplicity that it has emboldened the local administration to 
invest in its construction and thus secure this remote region’s 
connectivity to India’s growth story. 

This article aims to provide further background to the 
Gulbarga case study and its relevance to remote region con-
nectivity, covering the demand that was identified, its practical 
application and its regulatory context and relevance for today’s 
airport manager and local administrators. It will give airport 
managers and regional authorities an overview and back-
ground to innovative case studies of lean airport infrastructure 
developments which combine both optimised CAPEX and run-
ning costs/OPEX without losing sight of the aspirational nature 
of up and coming remote regions; a truly sustainable model.

INTRODUCTION
The vast hinterland of countries such as Russia, China,  
Brazil and India, or the remote islands of Indonesia and the Pacific 
archipels, all look to air transportation to find connectivity with 
their countries’ key growth centres and 
the wider world economy.

Though this air connectivity is 
essential for their economic survival, 
the extent of demand from these remote 
areas  however is limited to a require-
ment of perhaps 2 or 3 flights a day. 

How can local administrators or 
regional airport developers cover the 
expense of developing essential airport 
infrastructure to safely facilitate this 
remote air connectivity? The case study 
discussed here provides possible answers.

CASE STUDY — GULBARGA
Gulbarga, a remote region in Karnataka, is finding it chal-
lenging to keep pace with the country’s premier economic 
growth centres. One of the key missing factors is connec-
tivity; India has a vast internal market, but limited trans-
portation infrastructure and a challenging supply chain. 
This means that businesses can only prosper if they are in 
close proximity or have seamless connectivity to their main 
markets; the large metropolitan areas. This is something 
Gulbarga was lacking.

Emboldened by the rise of affordable air travel, local and 
state administration agreed that Gulbarga should tap into this 
potential of fast connectivity and launched an initiative for the 
establishment of an airport at the heart of the district.

THE REQUIREMENT
Due to the modest revenues expected from the two or three 
flights a day, a key requirement for the proposed Gulbarga air-
port was to keep both the CAPEX and OPEX as lean as possible, 
without compromising on safe and secure operations.

Capital Projects consisted of the runway, aircraft parking 
apron, a connecting taxiway between the two, an isolation 
pad, a rescue & firefighting facility, air traffic control facility, a 
boundary wall and a passenger terminal with vehicle surface 
parking (passengers/well-wishers and staff).

Operations consists of airline staff 
functions (check in, pre-boarding check, 
etc.), aviation security (passenger & bag-
gage check), ground handling (baggage), 
air traffic control, rescue and firefight-
ing, airport maintenance & landside-
airside boundary security.

A step-by-step account is given of 
how the requirement identified for this 
case study will be met, namely to cater to 
the demand of safe air connectivity with 
facilities that are lean and allow for opti-
mised running costs/OPEX.

Lean Airports  
for Remote &  

Regional Aviation
An integrated solution is achieved that both cuts down the terminal area space 

requirements (no check-in hall) which reduces the running costs of services and 
maintenance and lowers manpower costs at the same time

BY Joeri AulmAn

Whereas ‘loW-cost’ 
terminals have been 

conceptualised in the 
past, they have fallen 

short of being as lean in 
terms of capeX and opeX 

as the gulbarga terminal.



civil  Airports

33ISSUE 1 • 2017 www.sps-aviation.com

THE STUDY
Although limiting the CAPEX was important for the case, the 
focus of the study was predominantly on reduction of OPEX, 
since running costs of a project over time constitute a larger 
financial burden than its one-time capital costs. The running 
costs could be broken down into two main drivers, namely 
facility/utility services & maintenance and manpower costs.

Facility/utility services & maintenance costs were analysed 
to determine how they could be reduced to a minimum. It was 
concluded that the most effective and practical way to achieve 
this was to reduce the total square metre area required for safe 
operations down to the bare essentials; firstly, the runway was 
planned based on the minimum requirements for aircraft with 
lesser loads and shorter take-off distance, since this sufficiently 
met the limited forecasted demand for the first five years of 
operation (max 70 passenger aircraft). This meant a consid-
erably shorter runway than required at airports with more 
mature traffic.

Next, the terminal space requirements were analysed, look-
ing at the minimal area required for efficient execution of its 
core functions. In this, sufficient space for queueing was taken 
into account.

Manpower costs, on the other hand, were reduced by explor-
ing ways in which non-essential functions could be avoided and 
overlapping functions could be integrated into a single function. 
For example, designing the aircraft apron in such a way that it 
would allow aircraft to park on the apron in a ‘power-in/power-
out’ fashion, makes the operation of aircraft-tugs redundant. This 
also means a reduction in airside staff.

For the terminal design, the security functions of entry-
security and the passenger (and hand baggage) security check 

were combined by bringing the passenger check-in process to 
the façade of the terminal building. Passengers can check in 
their bags and wait at the plaza in front of the terminal with 
their well-wishers and make use of the food and beverage 
options there.

This terminal configuration results in a single security check 
at the time the flight’s pre-boarding announcement is made and 
passengers move into the transient pre-boarding lounge, reduc-
ing the manpower requirements of the security agency (in India 
the Central Industrial Security Force).

In this manner an integrated solution is achieved that both 
reduces the terminal area space requirements (no check-in hall) 
which reduces the running costs of services and maintenance 
and reduces manpower costs at the same time.

Not only does the solution reduce the terminal by a large 
square metre area (the check-in hall), it also lowers the ser-
vices requirement for another area in the terminal; the pre-
boarding lounge. Since the dwell time in this space has been 
reduced to a minimum (from pre-boarding announcement to 
actual boarding of the aircraft), it has truly become a ‘tran-
sient’ space which can be serviced with reduced intensity. In 
the climatic conditions of Gulbarga, this meant it was feasible 
to suggest a passive cooling system that had successfully be 
implemented in the district’s police headquarters a few years 
prior. This further reduces the running costs of the facility 
and reduces the dependency on high-cost maintenance and 
replacement for building services.

Bringing the passenger check-in process to the façade of the 
terminal building has another added advantage; it allows pas-
sengers to wait for their flight together with their accompany-
ing well-wishers at the plaza in front of the terminal, instead of 

(clock-wise from top left): Ambon’s link to the cApitAl And tourism economy (indonesiA); GulbArGA’s power-in/power-out Apron And terminAl 
desiGn; ArchitecturAl impression of terminAl And f&b plAzA; pAssive coolinG of smAll trAnsient pre-boArdinG AreA
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being confined to the terminal. Together with arriving passen-
gers and welcomers, sufficient footfalls are created at the plaza 
for shops & cafes for comfort and conveniences. With the right 
kind of lease-agreement, the revenue-share of these establish-
ments will contribute to the airport’s business case.

The solid foundations of the business case; the reduced 
building volume, lean CAPEX, OPEX, and assured footfalls and 
revenues from food and beverage sales, in addition to the stan-
dard aeronautical revenues, allow for a small investment in the 
terminal’s appearance; a unique roof that gives identity to the 
airport and is visible from afar. This is not only important for 
passengers identifying the terminal, but also for the people of 
the district to identify with the project.

SETTING THE BENCHMARK
Whereas ‘low-cost’ terminals have been conceptualised in the 
past, they have fallen short of being as lean in terms of CAPEX 
and OPEX as the Gulbarga terminal. This can best be illustrated 
by the following examples that NACO (Netherlands Airport Con-
sultants) was involved in:

Kuala Lumpur International Airport Terminal 2 was ini-
tiated as a ‘low-cost’ terminal design project to cater to the 
growth of the low-cost carrier (LCC) AirAsia. However, the pres-
sure to make the terminal another icon of Malaysia’s premier 
gateway airport, resulted in an increased CAPEX (large termi-
nal area and iconic architecture) and OPEX (aerobridge opera-
tions & challenging cleaning/maintenance).

The Eindhoven Airport Terminal in the city of the electron-
ics & lighting conglomerate Philips in the south of the Nether-
lands, on the other hand, achieved many of the ‘low-cost’ tar-

gets, driven by the demands of its principal airline customer, 
low cost carrier Ryan Air; an efficient terminal layout and a 
large part of the pre-boarding process organised outside the 
façade of the terminal (distribution of passengers on the apron, 
using flexible fencing system).

All the features were integrated in the design to guarantee 
the quick turnaround time and low airport charges demanded 
by Ryan Air. The optimised CAPEX was later somewhat skewed 
by the airport expansion which resulted in an unnecessarily 
deep check-in hall and an iconic multi-story hotel on top of it 
(NACO was not involved at that stage).

The terminal concept for Frankfurt Hahn Airport Termi-
nal, developed by NACO, was heralded by the promoter of the 
world’s most successful low-cost carrier (Ryan Air) Micheal 
O’Leary: “I wanted to say how pleased and impressed we are 
at the simplicity, efficiency and effective use of space design. 
I have no doubt that this new terminal will set a new bench-
mark for terminal facilities not just across Europe but indeed 
worldwide.” Despite the praise, unfortunately this terminal 
was never built.

These examples have made it evident that the focus on lean 
CAPEX and OPEX through full optimisation of operations and 
functional planning can only be fully successfully retained if 
there is a real necessity.

The Gulbarga case study once more clearly shows that 
‘necessity is the mother of invention’. It can serve as a bench-
mark for future airport developments in remote regions. SP

—The writer is Region Manager, Netherlands Airport 
Consultants (NACO)

(clock-wise from top left): eindhoven terminAl; low cost terminAl proposAl for frAnkfurt hAhn Airport; photoGrAph of under-
construction GulbArGA terminAl: sAtellite picture of under-construction GulbArGA terminAl
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O
On April 12, 1961, Yuri Gagarin was 
launched from Baikonur Cosmodrome 
and became the first human to enter 
space and the first to orbit the Earth. 
This triggered a bitter struggle between 
the Cold War rivals, the United States  
and the Soviet Union. For months the 
American people were in depression. 
Two US manned space launches in May 
and July 1961 did little to mitigate their 
misery, because these were 15-minute 
sub-orbital missions that only flirted 
with the fringe of space and were clearly 
inferior to the Soviet feat.

The Soviets repeated their suc-
cess in August, heightening fears 
that they were decisively winning 
the Space Race. It was therefore a 
long wait till February 20, 1962, 
when the US National Aeronautics 
and Space Administration (NASA) 
finally launched Friendship 7, 
showing that it could compete on 
an equal basis in the space arena. 
And the astronaut aboard was John 
Glenn. He became the fifth human 
in space and the first American to 
orbit the Earth.

John Herschel Glenn was born 
on July 18, 1921, in Cambridge, 
Ohio. He distinguished himself as 
a fighter pilot in World War II and 
the Korean conflict, flying about 
150 combat missions and shoot-
ing down three North Korean MiGs 
in combat along the Yalu River. He 
twice returned to base with over 
250 bullet holes in his plane. During 
his military career he was awarded 
Distinguished Flying Cross six times 
and 18 clusters on his Air Medal. 
After the Korean War, Glenn joined 
the US Naval Test Pilot School in 
Maryland in January 1954, and 
graduated in July. One of his main 
achievements as a test pilot was a 
long-distance speed record he set 
on July 16, 1957, when he made 
the first supersonic transcontinental 
flight in an F8U Crusader. He cov-
ered the 3,935-km distance from 
Los Alamitos, California, to New York City 
in three hours and 23 minutes.

The following year, the nascent 
astronaut corps asked for volunteers 
and Glenn’s experience and skill as a 
military test pilot made him a prime can-
didate. Although he was near the cut-off 
age of 40, he performed well in a bat-
tery of assessments, including physical 
tests of stamina and psychological tests 
of maturity, alertness and motivation. So 
it came about that in 1959, John Glenn 
was selected as one of NASA’s first batch 

of astronauts known as the Mercury 
Seven. But the risks of the space pro-
gramme were enormous as the Mercury 
team soon realised. In May 1959, they 
assembled at Cape Canaveral, Florida, 
to witness the first test launch of an SM-
65D Atlas rocket. It was similar to the 
one that was planned to take the first 
American into orbit. A few minutes after 
lift-off, it exploded. However, the first 
two US manned sub-orbital launches 
took place without major incident. Glenn 
was the backup astronaut for both mis-
sions. And next it was his turn. 

Glenn’s mission was originally 
scheduled for December 1961 but post-
poned several times due to technical 
problems with the Atlas rocket. Finally, 
he was flawlessly launched aboard 
Friendship 7 early morning of Febru-
ary 20, 1962, for a planned seven orbits 
of the Earth. However, the automatic 
control system failed at the end of the 
first orbit and Glenn had to control the 
craft manually for the rest of the flight. 
More seriously, during the second of 
three orbits, an onboard sensor issued a 

warning that Friendship 7’s heat shield 
and landing bag were not secure. This 
was a potentially fatal issue because the 
spacecraft might burn up on re-entry. 
So Mission Control decided to abort the 
flight early. 

As Glenn calmly commenced the 
recovery sequence, he was instructed to 
delay jettisoning his retrorocket pack so 
that it might protect the heat shield for 
some time. He saw big chunks of burn-
ing material flying past the spacecraft’s 
window and feared the worst. But the 
re-entry into the Earth’s atmosphere 

and the subsequent splashdown 
in the North Atlantic happened as 
planned. In all, he had orbited the 
Earth thrice in 4 hours, 55 min-
utes and 23 seconds at a speed of 
28,000 km per hour. Later he told a 
reporter who asked him about the 
flaming debris, “Fortunately it was 
the rocket pack or I wouldn’t be 
answering these questions.” 

America gratefully accepted 
Glenn as a hero, one who had 
crossed a significant scientific as 
well as political milestone and 
instantly restored their pride in 
the grim and bitter struggle for 
supremacy against the Soviet 
Union. However, as a reward, 
Glenn was grounded! Apparently 
President Kennedy did not want 
to risk any harm coming to this 
national icon during the high-risk 
early exploration of space. 

Next, Glenn tried to enter poli-
tics, but success was ten years com-
ing. However, once he was elected 
senator in 1974, he did such a good 
job that he remained in office till 
January 1999. As a US senator, he 
focused on improving the lot of the 
ageing population. Amazingly, his 
second and last spaceflight hap-
pened after a gap of 36 years when 
he was 77. On October 29, 1998, he 
was launched into space as Payload 
Specialist on board the shuttle STS-
95 Discovery. Thus he became the 

oldest person ever to fly in space and 
the only one to fly in both the Mercury 
and space shuttle programmes. While 
in orbit for almost nine days, he partici-
pated in a series of tests on the ageing 
process. John Glenn died on December 
8, 2016, at the age of 95. Apart from pro-
fessional records he had set a personal 
mark — being married to Anna Marga-
ret for 73 years. They first met when he 
was three and she was four. SP

—Joseph Noronha

John Glenn  
(1921-2016)

Glenn crossed a significant 
scientific as well as political 
milestone and restored the 

pride of the US in the struggle 
for supremacy in the Space 

Race against the Soviet Union
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Military
AsiA-PAcific

AdmirAl Sunil lAnbA ChAirmAn, ChiefS 
of StAff Committee
Chief of the Naval Staff Admiral Sunil 
Lanba received the Chairman, Chiefs of 
Staff Committee (COSC) baton from the 
outgoing Chairman COSC Air Chief Mar-
shal Arup Raha at a ceremony in South 
Block on December 29, 2016, but as-
sumed charge on the afternoon of Decem-
ber 31, 2016. The Chief of the Army Staff 
and Principal Staff Officers of all three 
Services and Headquarters Integrated De-
fence Staff, were present on the occasion. 
Admiral Lanba assumed command of 
the Indian Navy on May 31, 2016. He is 
a navigation and direction specialist and 
has served onboard numerous ships in 
both the Eastern and Western Fleets.

SuCCeSSful flight teSt of Agni–iV
Agni-IV, the long range surface-to-
surface ballistic missile with a range of 
4,000 km was successfully flight tested 
on January 2, 2017, once again proving 
the reliability and efficacy of the weapon 
system. The missile was launched from 
Dr Abdul Kalam Island, Odisha, and all 
the radars, tracking systems and range 
stations tracked and monitored the flight 
performance thus all the mission objec-
tives have been successfully met.

exerCiSe eAStern bridge-iV At 
JAmnAgAr 
Air Chief Marshal B.S. Dhanoa and 
Commander of Royal Air Force of Oman 
(RAFO) Air Vice Marshal Matar Ali Matar 
Al-Qbaidani reviewed the progress of 
fourth joint Indo-Oman Air Exercise 
Eastern Bridge-IV at Air Force Station 
Jamnagar. During review the Chief of the 
Air Staff and Commander of Royal Air 
Force of Oman (RAFO) interacted with 
the participating crew and held bilateral 
discussions.

The Royal Air Force of Oman (RAFO) 
is participating with five F-16 Block 50 
Air Defence Fighters belonging to No. 
18 Squadron based at Thumrait. IAF is 
participating in the exercise with Su-
30MKI Air Dominance Fighters, MiG-29 
Air Superiority Fighters, Jaguar Maritime 
Strike aircraft and MiG-27 aircraft. This 
is the first time that RAFO F-16s are 
participating in an air exercise outside 
the Gulf countries.

hAtf Vii bAbur CruiSe miSSile teSted
Pakistan has conducted a successful test 
of an enhanced version of the indige-

nously-developed Babur cruise missile 
on December 14, 2016. Babur Weapon 
System version-2 incorporates advanced 
aerodynamics and avionics that can 
strike targets both on land and sea with 
high accuracy at a range of 700 km. It 
is a low-flying, terrain-hugging missile, 
which carries certain stealth features 
and is capable of carrying various types 
of warheads. Equipped with state-of-the-
art navigational technologies of Terrain 
Contour Matching and all-time Digital 
Scene Matching & Area Co-relation 
which enables it to engage various type 
of targets with pinpoint accuracy even in 
the absence of GPS navigation.

SuCCeSSful teSt flight of Agni-V

The long range surface-to-surface ballis-
tic missile Agni-V was successfully flight 
tested by DRDO on December 26, 2016 
from Dr Abdul Kalam Island, Odisha. 
The full range test-flight of the missile 
has further boosted the indigenous mis-
sile capabilities and deterrence level of 
the country. This was the fourth test of 
Agni-V missile and the second one from 
a canister on a road mobile launcher. All 
the four missions have been successful. 

ruSSiAn AdVAnCed t-50 fighter

The eighth prototype of PAK FA (T-50) 
was flown successfully which was un-
veiled by the producing Komsomolsk-on-
Amur Aircraft Plant. The plane is being 
developed by Russia’s Sukhoi, to replace 
its Sukhoi Su-27 fighter currently in ser-
vice. The T-50 will come with advanced 
radar-evading stealth technology and a 
powerful 9-A1-4071K cannon which has 
a range of 1,800 metres and rate of fire 
of 1,800 rounds per minute. The fighter 
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Airlink
Airlink, Southern Africa’s largest independent regional 
airline, is adding 11 Embraer ERJ140 jets to its fleet. This 
will bring the number of Embraer regional jets the airline 
operates to 30.

Antonov
Ukrainian manufacturer Antonov has rolled out its 
first An-132D military transport plane at its plant in 
Kiev. The aircraft is an evolution of the classic An-32, 
featuring Pratt & Whitney Canada PW150 engines and 
avionics supplied by Honeywell. Saudi Arabia has been 
a big backer in the project and is looking to procure 
six of the planes and plans to eventually manufacture 
them in Riyadh.

Bell Boeing
Bell Boeing Joint Programme Office, Maryland, has been 
awarded the following orders:
l  $24,62,02,708 for modification of delivery order 

0012 under a previously awarded contract for repair 
of various parts on the V-22 aircraft. This modifica-
tion includes a one-year base period and a one-year 
option period. Work is expected to be completed by 
December 2018.

l  $16,57,04,499 for modification of delivery order 
0013 under a previously awarded contract for repair 
of various parts on the V-22 aircraft. This modification 
is a two-year base period with no option period. Work 
is expected to be completed by December 31, 2019.

Boeing
Boeing has delivered to NATO the first of 14 E-3A Airborne 
Warning and Control System aircraft with cockpit upgrades 
to include Communication Navigation Surveillance/
Air Traffic Management digital flight deck and avionics 
enhancements to improve mission-readiness at a cost of 
$257 million for the 14 aircraft.

Boeing And geCAS
Boeing and GE Capital Aviation Services (GECAS), 
the commercial aircraft leasing and financing arm of 
General Electric, have announced an order for 75 737 
MAX 8 airplanes. The order booked in December 2016 
is valued at $8.25 billion at current list prices. The 
follow-on order increases the GECAS firm order book for 
the 737 MAX to 170 airplanes, the largest of any aircraft 
leasing company.

F/A-18 Super Hornet
Midlife upgrades (MLU) of Finnish F/A-18 Super Hornet 
fighters have been completed by local firm Patria. Begin-
ning in 2012, the MLU 2 modernisation programme saw 
62 Super Hornets receive new hardware and system instal-
lations, with the last model returned to service earlier this 
month. Initial upgrades under the MLU I programme were 
conducted between 2006 and 2010.
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can reach a top speed of 2,440 kmph 
and an operational range of 5,500 km. 
Defence industry analysts have made 
comparisons to the American F-22 Rap-
tor, with giving edge to the T-50 for its 
high manoeuvrability due to its three-
dimensional thrust-vector jets which 
can tilt in any direction to help the pilot 
execute manoeuvres. Another model of 
T-50, with some minor modifications and 
different components, is being developed 
for export to India.

drdo teStS SmArt Anti-Airfield WeApon
The Defence and Research Develop-
ment Organisation (DRDO) has success-
fully flight tested the Smart Anti-Airfield 
Weapon (SAAW), from an Indian Air 
Force aircraft. The SAAW, an indigenous-
ly designed and developed 120-kg class 
smart weapon, developed by DRDO, is 
capable of engaging ground targets with 
high precision up to a range of 100 km. 
The lightweight high precision guided 
bomb is one of the world-class weapons 
systems. The captive and release trials 
were tracked by radar and telemetry 
ground stations at ITR during the entire 
duration of the flight. The performance of 
all systems were satisfactory with all the 
mission objectives achieved.

Senior mAintenAnCe StAff offiCerS’ 
(SmSoS) ConClAVe

SMSOs Conclave was held at Air Force 
Station Hindon under the aegis of West-
ern Air Command on December 23-24, 
2016. The conclave was inaugurated 
by Air Marshal N.J.S. Dhillon, Senior 
Air Staff Officer, Western Air Command, 
and was chaired by Air Marshal P.P. 
Khandekar, Air Officer Commanding-in-
Chief, Maintenance Command. SMSOs 
of all commands attended the conclave. 
The conclave took stock of the current 
maintenance support related chal-
lenges with focus on optimal operations, 
enhanced quality of the preventive 
maintenance, indigenisation and in-
novation efforts. In the closing address, 
the AOC-in-C Maintenance Command 
exhorted all maintenance personnel to 
be proactive, innovative and self-reliant 
in meeting the challenges towards excel-
lent support for all operational tasks of 
the Indian Air Force.

hAWk AJt CloCkS 1,00,000 hourS With iAf

The Hawk advanced jet trainer (AJT) has 
clocked 1,00,000 flying hours with the 
Indian Air Force (IAF). BAE Systems, the 
makers of Hawk Mk132 AJT, termed the 
achievement as an “important milestone” 
and a compelling story of success. BAE 
quoted Steve Timms, Managing Direc-
tor, Defence Information, Training and 
Services, saying: “Hawks provide new-
generation training to next-generation 
air warriors and delivering our commit-
ment to ‘Make in India’ in partnership 
with the Hindustan Aeronautics Limited. 
The IAF is one of the largest operators 
of the Hawk globally and we wish its air 
warriors safe landings.” The IAF also has 
its Surya Kiran aerobatic display team 
now flying the Hawks.

nirbhAy CruiSe miSSileS fAilS fourth 
teSt flight

Nirbhay cruise missile failed its fourth 
test flight. India’s indigenous Nirbhay 
cruise missile programme is therefore 
now under review. Four years of devel-
opment has seen the programme face a 
plethora of problems with scientists still 
struggling to fix the problems in the flight 
control software and navigation system, 
while some others point fingers at the 
subsonic missile’s hardware. Nirbhay 
is an all-weather, low-cost, long-range 
cruise missile with a range of 1,000 km 
and is capable of carrying conventional 
and nuclear war-heads. It is terrain 
hugging and can fly very low to avoid 
radar detection. It supplements BrahMos 
supersonic cruise missile which has a 
range of 290 km.
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gA-ASi
General Atomics Aeronautical Systems Inc (GA-ASI), Califor-
nia, has been awarded a $34,91,41,302 cost-plus-fixed-fee 
contract for MQ-1 Predator and MQ-9 Reaper unmanned 
aerial systems support and services. Work is expected to be 
complete by December 31, 2017. Both the Predator and its 
successor, the Reaper, have been used by the US and UK for 
intelligence gathering missions in the Middle East.

indiA And ruSSiA
India and Russia are at an advanced stage of signing a 
long-term arrangement that includes the manufacturing 
some of the spares of Russian-made aircraft being as-
sembled in India. Sources say talks between both countries 
are at an advanced stage for setting up a logistics hub for 
its most lethal combat aircraft, the Su-30MKI, at the facili-
ties of the Hindustan Aeronautics Limited in Bengaluru.

irAn Air And AirBuS
Iran Air and Airbus have signed a firm contract for 100 air-
craft, building on an initial commitment signed in January 
2016 in Paris. The agreement signed by Farhad Parvaresh, 
Chairman and CEO, Iran Air and Airbus President and CEO, 
Fabrice Bregier, covers 46 A320 family, 38 A330 family and 
16 A350 XWB aircraft. Deliveries will begin in early 2017.

JApAn
Japan’s cabinet approved a record defence budget of just 
over 5 trillion yen ($42.5 billion) for the year starting April 
2017, as tensions with China simmer over disputed islands 
in the East China Sea. Defence budget has risen by 1.4 
per cent which includes six Lockheed Martin F-35 fighter 
aircraft and new ship-based ballistic missile interceptor 
SM-3 Block II A apart from other requirement.

loCkHeed MArtin
Lockheed Martin Missiles and Fire Control, Texas, has 
been awarded a $1,45,25,61,722 fixed-price incentive, 
FMS contract to Republic of Korea, Qatar, Saudi Arabia, 
Taiwan and United Arab Emirates for fiscal 2017. Work is 
estimated to be completed on June 30, 2020.

Lockheed Martin Corp, Texas, has been awarded 
a $9,03,18,983 firm-fixed-price modification to the 
previously awarded low-rate initial production Lot 10 F-35 
Lightning II advance acquisition contract. This modification 
provides for the procurement of 249 Generation 3, Light-
weight Helmet Mounted Display systems, oxygen masks 
and initial spares for the US as well as FMS customers. 
Work is expected to be completed in November 2018.

AH-1Z Cobra attack helicopters operated by the US 
Navy will receive Target Sight Systems provided by Lockheed 
Martin. Valued at $150 million, the deal also includes 
production orders for the government of Pakistan under the 
FMS sales programme. The Target Sight System is a large-
aperture mid-wave forward-looking infrared sensor designed 
to identify and designate targets at maximum weapon range, 
increasing the Cobra operator’s survivability and lethality.
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MQ-4C triton uAv
MQ-4C Triton UAVs will replace EP-3E signals reconnais-
sance aircraft operated by the US Navy. Speaking on the 
announcement, NAVAIR’s Triton Program Manager Sean 
Burke said that approval to kick-start an 18-month pro-
cess to install a signals intelligence payload on the Triton 
was given back in August 2016. It’s expected that MQ-4Cs 
with low- and high-band signals receivers are expected to 
reach initial operational capability in 2021.

pilAtuS AirCrAFt
Pilatus Aircraft Limited has announced the signing of three 
PC-21 fleet orders at the end of December 2016 for a total 
of 21 PC-21s, of which 17 are for the French Air Force and 
two each for the Royal Jordanian Air Force and QinetiQ, a 
British company which operates the “Empire Test Pilots’ 
School”. Together, these orders are worth over 300 million 
Swiss francs (about $295 million).

rAytHeon
The Raytheon Coompany, Indiana, has been awarded 
a $45,89,99,839 firm-fixed-price, indefinite-delivery/
indefinite-quantity contract for VINSON/Advanced Nar-
rowband Digital Voice Terminal (ANDVT) Cryptographic 
Modernisation (VACM) programme full-rate production. 
Work is expected to be complete by December 15, 2021, 
and the contract involves FMS.

Raytheon will supply APG-82(V)1 AESA radars to the 
Israeli Air Force for integration with their F-15I fleet and 
the sale marks the first export deal for this radar Israel has 
been keen to keep its F-15s in top operational order while 
it waits for the deliveries of its new F-35Is, and are even 
considering further procurements of the Strike Eagle which 
will be good news for Boeing, as they already have decided 
to maintain its production line till 2020 due to a recent 
order from Qatar.

rollS-royCe
Rolls-Royce Corp, Indiana, has been awarded 
$40,77,72,386 for modification to a previously awarded, 
firm-fixed-price, indefinite-delivery/indefinite-quantity con-
tract to provide MissionCare maintenance support for the 
V-22 AE1107C engines for the Marine Corps and Air Force. 
Work is expected to be completed in February 2020.

SikorSky
Sikorsky Aircraft Corp, Connecticut, has been awarded 
$13,79,86,916 for modification to a previously awarded 
indefinite-delivery/indefinite-quantity contract to exercise 
an option for VH-3D/VH-60 Executive Helicopter Special 
Progressive Aircraft Rework sustainment support service. 
Work is expected to be completed in November 2022.

textron AirlAnd
Textron AirLand LLC has announced the successful maiden 
flight of the first production-conforming Scorpion jet which 
closely follows the recent successful weapons capability 

roCkWell CollinS And tAqniA defenSe 
to CollAborAte 
Rockwell Collins signed an agreement 
with Taqnia Aeronautics and defence to 
collaborate on military rotary and fixed 
wing avionics opportunities in the King-
dom of Saudi Arabia. Work under the 
agreement will focus on aircraft manu-
factured, assembled and upgraded in 
country. Rockwell Collins has been a sup-
plier to the armed forces in the Kingdom 
of Saudi Arabia for over 50 years and is 
already manufacturing and supporting 
avionics and military communications in 
the Kingdom of Saudi Arabia.

AmericAs

boeing t-x CompleteS firSt flight
Boeing and partner Saab today com-
pleted the first flight of their all-new T-X 
aircraft, which is designed specifically for 
the US Air Force’s training requirements. 
During the 55-minute flight, lead T-X Test 
Pilot Steven Schmidt and Chief Pilot for 
Air Force Programs Dan Draeger, who 
was in the seat behind Schmidt, vali-
dated key aspects of the single-engine jet 
and demonstrated the performance of 
the low-risk design. Schmidt said, “The 
aircraft met all expectations. It’s well 
designed and offers superior handling 
characteristics. The cockpit is intuitive, 
spacious and adjustable, so everything 
is within easy reach.” T-X will replace 
the Air Force’s aging T-38 aircraft. Initial 
operating capability is planned for 2024.

Civil
AsiA-PAcific

boeing, SpiCeJet AnnounCe deAl for 
up to 205 AirplAneS
Boeing and SpiceJet announced a com-
mitment for up to 205 airplanes during 
an event in New Delhi. Booked at the end 
of 2016, the announcement includes 100 
new 737 MAX 8s, SpiceJet’s current order 
for 42 MAXs, 13 additional 737 MAXs 
which were previously attributed to an 
unidentified customer on Boeing’s Orders 
& Deliveries website, as well as purchase 
rights for 50 additional airplanes.

“We are honoured to build upon 
more than a decade of partnership with 
SpiceJet with their commitment of up 
to 205 airplanes,” said Ray Conner, Vice 
Chairman, the Boeing Company. “The 
economics of the 737 MAXs will allow 
SpiceJet to profitably open new mar-
kets, expand connectively within India 
and beyond, and offer their customers a 
superior passenger experience.”

The 737 MAX incorporates the latest 
technology CFM International LEAP-1B 
engines, Advanced Technology winglets 
and other improvements to deliver the 
highest efficiency, reliability and passen-
ger comfort in the single-aisle market.

boeing AnnounCeS lAunCh of engg. & 
teCh Center in bengAluru

Boeing recently announced the formal 
launch of the Boeing India Engineering 
& Technology Centre (BIETC) in Bengal-
uru. Hundreds of local Boeing employees 
will work to support Boeing — including 
Information Technology & Data Analyt-
ics, Engineering, Research & Technology, 
and Test. “When we look for regions of 
competitiveness for the company around 
the world, we look at building cost, 
capability and market access advan-
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AppointMentS

dASSAult FAlCon Jet
Dassault Falcon Jet has recently  
promoted Rodrigo Pesoa to the  
position of Vice President of Sales  
for Latin America.

indiAn Air ForCe
Air Marshal S.B. Deo, PVSM, AVSM, 
VM, VSM, ADC, took over as Vice Chief 
of the Air Staff, Indian Air Force, effec-
tive January 2, 2017.

Air Marshal Anil Khosla, AVSM, 
VM, took over as Air Officer Command-
ing-in-Chief, Eastern Air Command, on 
January 1, 2017.

Air Marshal Sanjay Sharma as-
sumed the responsibilities of Air 
Officer-in-Charge Maintenance at Air 
Headquarters, on January 1, 2017.

iSrAel AeroSpACe 
induStrieS
On January 1, 2017, Joseph Weiss, 
President and CEO of Israel Aerospace 
Industries announced the appointment 
of Eli Alfassi as the Executive Vice 
President Marketing of the company.

nortHrop gruMMAn
Northrop Grumman Corporation has 
appointed Tim Paynter as Vice Presi-
dent of Strategic Communications, ef-
fective January 21, 2017.

rAytHeon
The Board of Directors of Raytheon 
Company has elected James A. ‘Sandy’ 
Winnefeld Jr as a Director with im-
mediate effect.

tages,” said Pratyush Kumar, President 
for Boeing India. “In India we see a true 
path towards a mutual partnership for 
success, and the launch of BIETC is a 
major step in that direction.”

With a mix of technically proficient 
engineers, BIETC will undertake high 
quality technology-driven work to sup-
port areas as diverse as the development 
of advanced environment-friendly coat-
ings, data analytics for next-generation 
Airplane Health Management tools, 
software tools for airlines and airports 
to improve their operations and reduce 
costs, automation for more efficient 
next-generation manufacturing, systems, 
infrastructure and analytics.

AirASiA x CleAred to fly to the uS
AirAsia X has received clearance from 
the Federal Aviation Authority (FAA) to 
fly to the US. The airline is the first Asian 
low-cost carrier to secure approval to op-
erate scheduled passenger flights to the 
US. The approval allows AirAsia’s long-
haul, low-cost sister airline to operate 
services to any destination within the US. 
AirAsia X is currently considering flights 
to several US states including Hawaii as 
part of its route expansion plans.

induStry
AsiA-PAcific

indo-ruSSiAn fgfA proJeCt
Russian media has reported that India 
and Russia are expected to sign the de-

tailed design and development contract 
for the fifth-generation fighter aircraft 
(FGFA) in the next two to three months. 
This will enable Moscow to retain its po-
sition as the prime supplier of Indian Air 
Force’s fighting strength. India has sig-
nalled that negotiations on R&D are al-
most final except for some issues related 
to rights over export to third countries. A 
Russian delegation is expected to arrive 
in New Delhi in the next few weeks to 
discuss all these aspects.

SpaCe
euroPe

gAlileo goeS liVe!
On December 15, 2016, Europe’s satellite 
navigation system Galileo commenced 
its initial services to public authorities, 
businesses and citizens. It will deliver the 
following services free of charge:
l  Support to emergency operations.
l  More accurate navigation for citizens.
l  Better time synchronisation for criti-

cal infrastructures.
l  Secure services for public authorities.

In the coming years, new satellites 
will be launched to enlarge the Gali-
leo constellation which will gradually 
improve Galileo availability world-
wide. The constellation is expected to 
be completed by 2020 when Galileo 
will reach full operational capac-
ity.  Currently, Galileo consists of 18 
 satellites, but by 2020 it is likely to 
have 30  satellites. l
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exercise on the prototype Scorpion completed in early Oc-
tober 2016. The Scorpion jet is designed to excel in roles 
ranging from intelligence, surveillance and reconnaissance 
to close air support and armed reconnaissance.

uS Air ForCe
A USAF study has found that it will be soon possible for 
solid-state slab lasers to be demonstrated on an Air Force 
Special Operations AC-130 gunship. The study found that 
existing lasers will fit within the aircraft’s size, weight, 
power and budget limits, and would also be designed so 
the technology could be upgraded over the years as the 
service requires higher power levels.

The RFP for US Air Force’s $16.3 billion T-X trainer was 
released on January 6, 2017. The competition pits defence 
contractors Lockheed Martin, Boeing, Northrop Grumman, 
Raytheon and Sierra Nevada Corp against each other for 
the T-X which will replace the T-38 and will be the first 
trainer designed to train the fifth-generation pilots of the 
F-22 and F-35.
The US Air Force has issued an RFP on December 28, 
2016, for the Joint Surveillance Target Attack Radar System 
(JSTARS) Recapitalisation programme. The JSTARS provides 
airborne battle management command and control of 
joint and coalition forces as well as ISR information about 
ground movements to detect and track enemy forces.

uS StAte depArtMent
The US State Department has made a determination 
approving a possible FMS to the Government of Norway for 
five P-8A Aircraft and associated support. The estimated 
cost is $1.75 billion. The Defense Security Cooperation 
Agency delivered the required certification notifying 
Congress of this possible sale. 

The US State Department has made a determination 
approving a possible FMS to the Government of Kuwait for 
Joint Direct Attack Munition (JDAM) Tail Kits and related 
equipment, and support at an estimated cost of $37 
million. Lockheed Martin Aeronautics Co, Texas, has been 
awarded the following contracts for F-22 Raptor:
l  $6,10,34,987 modification to previously awarded 

contract for providing depot throughput, analytical 
condition inspections, inlet coating repair and radar 
cross section Marietta turntable support as well as 
touch labour and installs.

l  $2,23,23,016 modification to previously awarded 
contract for providing follow-on agile sustainment for 
the Raptor annual requirements.

l  $1,07,89,344 modification to previously awarded 
contract for supporting radar cross section Marietta 
turntable service and aircraft structural integrity 
programme.

l  $1,49,03,066 modification to previously awarded 
contract for F-22 sustainment trainer requirements. 
Contractor will provide training system sustainment, 
system hardware modifications and distributed mission 
operations federation management and integration.



Last word

40 ISSUE 1 • 2017  www.sps-aviation.com

At the end of December 2016, the government gave a small 
gift for the new year to the Indian armed forces by way of grant 
of approval to projects valued at `7,000 crore. The projects 
cleared relate to the procurement of defence hardware for the 
Indian armed forces. This helped elevate to some extent their 
spirits that have been inclined to reach the depths of despair 
more so in the Indian Air Force (IAF) in the last over a decade-
and-a-half. Commencing in the mid-1980s, the IAF went 
through a major revamp of hardware especially in the regime 
of combat platforms. In this period, the IAF inducted MiG-27 
and MiG-29 fighters from the Soviet Union and the Mirage 2000 
fighters from Dassault of France. The IAF also received the Rus-
sian An-32 medium-lift transport aircraft and the Ilyushin IL-76 
heavy-lift transport aircraft. All these platforms have been the 
mainstay of the IAF for over the last three decades and continue 
in service even now. What is noteworthy is that none of the 
platforms were acquired through the process of global or local 
tender; but through direct deals with the foreign government 
or the original equipment manufacturer (OEM). The process of 
acquisition in all these cases was speedy, smooth and remark-
ably free of scam. Acquisition of the Su-30 fighters from Russia 
was similarly negotiated at the end of the 1990s and induction 
of the platform began in 2002. All these platforms continue to 
be the backbone of the IAF’s combat fleet.

Trouble in defence procurement by the Indian armed forces, 
and especially by the IAF with regard to its fleet of combat air-
craft, began soon after the col-
lapse of the USSR. As the nation 
that had thus far been depen-
dent largely on the USSR for 
the acquisition of military hard-
ware, with the emergence of a 
unipolar world, fresh oppor-
tunities had opened up for the 
IAF to procure from Western 
nations, military aircraft and 
weapon systems endowed with 
advanced technologies. With 
the aim of providing a wider 
choice, the best value for money 
and eliminating the menace of 
financial impropriety, the Min-
istry of Defence (MoD) intro-
duced a mechanism to regu-
late the process of acquisition 
of military hardware. Dubbed 
as Defence Procurement Pro-
cedure (DPP) crafted on the 
basis of the Defence Procure-
ment Policy, this new provision 
has, as is usually the case with 
regulatory mechanisms of the 
government, proved to be more 
of an impediment rather than a 
facilitator. With the fleet of MiG-

21 approaching obsolescence, in 2002, the IAF initiated a case 
in accordance with the DPP for the procurement of 126 medium 
multi-role combat aircraft (MMRCA). The global tender for this 
project was floated in August 2007 and after elaborate evalua-
tion by the IAF, the Rafale from Dassault was declared as the 
platform of choice. Unfortunately, after 13 years of effort by the 
IAF, the project ran aground and in 2015, the tender was can-
celled leaving the IAF in serious difficulty. Apart from the con-
tract thereafter for 36 Rafale jets through direct deal with the 
French Government, action is now in hand to proceed through 
the government–to-government route to transfer the production 
line of yet to be selected combat platform to India for indig-
enous production for both the domestic and global markets. 

Similarly, tender for the procurement of urgently required 
197 light utility helicopters (LUH), floated in 2004 for which 
the Eurocopter AS-550 Fennec was selected, was cancelled in 
December 2007 apparently on account of allegations of irregu-
larities in the process of selection as well as the involvement of 
middlemen which was not permitted under the DPP. The tender 
was floated for the second time in July 2008 by which time there 
was significant escalation in cost. However, once again there 
were allegations of wrongdoing in the processing of the tender 
leading to investigations by the MoD. Based on the findings, the 
second tender for the 197 LUHs was also cancelled. Inciden-
tally, one of contenders in the race was the Russian Kamov Ka-
226T which has been recently selected through a direct deal 

with the Russian Government 
for manufacture in India under 
the ‘Make in India’ programme. 
The third major global tender 
for aircraft to fail twice has been 
that for the acquisition of six 
Airbus A330 multi-role tanker 
transport aircraft from Airbus 
Defence and Space. It is under-
stood that action is underway to 
procure an alternative platform 
from the US through a direct 
deal with the government.

From the experience so 
far of procurement of military 
hardware under the DPP, it is 
abundantly clear that unless 
the procedure is simplified 
and radically restructured so 
as to address the imperatives 
of national security and not 
merely to focus on restrictive 
provisions, rapid and effective 
modernisation of the Indian 
armed forces may remain a dis-
tant dream. SP

—By Air Marshal  
B.K. Pandey (Retd)

Unless the DPP is simplified and radically 
restructured so as to address the imperatives 
of national security, modernisation of the Indian 

armed forces may remain a distant dream
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