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a word

from editor-in-chief

While the Mirage 2000
aircraft went into enemy
territory to pulverise
terrorist training
infrastructure, the Netra,
though confined to Indian
airspace, was virtually the
“operational brain” of the
mission

An air strike on February 26 this year undertaken by
a fleet of 12 Mirage 2000 aircraft of the Indian Air Force (IAF)
against terrorist camps in Pakistan occupied Kashmir as also in
Balakot across the international border in Pakistan, validated
the potential of airpower as an effective tool to decimate the
menace of terrorism. In this issue of SP’s Aviation, there is an
article by Air Marshal S.B.P. Sinha (Retd) that recounts in detail,
the historic air strike mission undertaken by the IAF. While Air
Marshal Anil Chopra (Retd) also throws some light on this mission, Air Marshal B.K. Pandey (Retd) describes the role of Netra,
an Airborne Early Warning and Control System (AEW&CS) platform developed indigenously by the DRDO on the Embraer ERJ
145 platform. While the Mirage 2000 aircraft went deep into
enemy territory to pulverise the terrorist training infrastructure, the Netra AEW&CS, though confined to Indian airspace,
was virtually the “operational brain” of the mission.
Use of offensive air power has altered the status quo in the
conflict with Pakistan and the Government will now be under
increased pressure to launch air strike to avenge terror attacks
every time. However, to deter Pakistan from embarking upon
counter-strikes, India needs to ensure numerical and technological superiority in arms and equipment over its rival. In an
exclusive interview, Air Chief Marshal B.S. Dhanoa, Chief of
the Air Staff, catalogued acquisition projects underway ranging from fifth-generation combat platforms to helicopters and
air defence systems. The first four of the 15 Chinook heavy-lift
helicopters ordered have already arrived on March 25 this year
and a report is included in this issue.
On the international civil aviation scene, in the last five
months there have been two major disasters involving the Boeing 737 Max 8 airliners. The first was in October 2018 involving
the Indonesian carrier Lion Air while the second crash in March
this year saw the tragic end of an airliner of Ethiopian Airlines
soon after takeoff. There is an uncanny similarity in the two
accidents that apparently were caused by malfunction of newly

developed software for the control system of the aircraft. In this
issue of SP’s Aviation, there is a detailed analysis by Captain Ajit
Agtey, an ex-Jet Airways pilot who has vast experience on different versions of the Boeing 737. Hopefully, the US aerospace
giant Boeing will take urgent steps to remedy the situation.
The Brazilian aircraft manufacturer Embraer has come up
with an aggressive programme to promote the E190-E2 ‘Profit
Hunter’ which is being projected as the world’s most efficient
single-aisle aircraft. Embraer is of the view that to cope with the
pressures of low fares in a highly competitive market, airlines
need to equip their fleets with the right size aircraft and that
E190-E2 is the answer. A report by Vishal Thapar on the initiative by Embraer figures in this issue of the magazine.
Another major event in the recent past was Aero India
2019, India’s largest air show held every two years at Bengaluru, India. As always, we published and distributed our hugely
popular SP’s ShowNews on the first three days of the event covering the major events at the show. In case you missed reading
SP’s ShowNews, a detailed report on Aero India 2019 is available at http://www.sps-aviation.com/aero-india-2019.
All this and more in the issue of SP’s Aviation. Welcome
aboard and wish you happy landings!
Jai Hind!

Owned, published and printed by Jayant Baranwal, printed at Kala Jyothi Process Pvt Ltd and published at
A-133, Arjun Nagar (Opposite Defence Colony), New Delhi 110003, India. All rights reserved. No part of this
publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means,
photocopying, recording, electronic, or otherwise without prior written permission of the Publishers.
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NEWS
LOCKHEED MARTIN OFFERS F-21
FOR THE IAF
At Aero India 2019, Lockheed Martin unveiled the F-21 multi-role fighter jet
for India, to be produced locally. Specifically configured for the Indian Air
Force (IAF), the F-21 provides “unmatched” Make in India opportunities and
strengthens India’s path to an advanced airpower future, the firm said. Lockheed Martin and Tata Advanced Systems Limited (TASL) would produce the
F-21 in India and for India, it said in a statement. The US defence major that
had earlier offered the F-16 to India, said the F-21 addresses the IAF’s unique
requirements and integrates India into the world’s largest fighter aircraft
ecosystem. “The F-21 is different, inside and out,” said Dr Vivek Lall, Vice
President, Strategy and Business Development, Lockheed Martin.

Photograph: Lockheed Martin

viewS
Developed in the early 1970s and inducted into service
with the United States Air Force (USAF), the F-16, a single-engine
combat aircraft has rendered yeomen service in the USAF and the
Air Forces of several countries across the world including Pakistan
Although developed over four decades ago, the platform has been
periodically upgraded to remain, in terms of operational capability, on par with or even ahead of other competing platforms. The
Block 70 which was offered to India in 2007 against the tender
for 126 medium multi-role combat aircraft (MMRCA), was the latest version at that point in time and was more advanced than the
Block 50 with Pakistan. Unfortunately for Lockheed Martin, the
F-16 lost out to the Rafale from Dassault Aviation of France.
Lockheed Martin has once again appeared on the scene in
response to the second round of effort by the IAF at procurement of the MMRCA, the number this time being revised to
114. Request for Information (RFI) for this procurement was
floated in April last year and the responses from seven global
aerospace majors were received on July 07, 2018. This time,
Lockheed Martin has come up with its offer of the latest version of the F-16, re-designated as F-21, which according to
the US aerospace major, has been developed and configured
specifically for the IAF. As per a statement from the company,
“The F-21 features numerous India-specific changes tailored to
meet the requirements of the IAF. The F-21 demonstrates Lockheed Martin’s commitment to deliver an advanced and scalable
combat aircraft to the IAF. It also provides unrivalled industrial
opportunities and accelerates cooperation between India and
the US in the domain of advanced technologies.”
As the USAF is not going to place any more orders for the F-16
or its improved variants in the future as it is transiting to fifth
generation, Lockheed Martin is prepared to shift its F-16 factory
from Fort Worth, Texas to India and undertake further production
jointly with TASL. In Texas, the original equipment manufacturer
(OEM) has plans to set up a new production facility for the F-35
Lightening II Joint Strike Fighter. Lockheed Martin already has a
thriving partnership with TASL that is manufacturing airframe
components for the C-130, the Chinook and the F-16.
The proposal to shift the F-16 production line to India has a

www.sps-aviation.com

number of clear advantages for India. Firstly, there are over 4000
F-16 aircraft operational in several countries across the globe as
against 100 Gripens and 400 Rafale jets. Apart from production
of this platform to meet with the requirements of the IAF, the F-21
production facility in India will have a huge readymade global
market for new platforms as well as for spares. As per Lockheed
Martin, “Partnership with the US for the production of the F-21
will help integrate India into the world’s largest fighter aircraft
ecosystem with the world’s pre-eminent aerospace and defence
company. The unprecedented ‘Make in India’ opportunity would
combine the strength of the world’s largest aerospace and defence
contractor with one of India’s premier industrial houses to deliver
a game-changing partnership as well as a historic win-win situation for both India and the US”. As per Vivek Lall, “The F-16 programme would provide unmatched opportunities for Indian companies of all sizes including Micro Small and Medium Enterprises
and suppliers throughout the country to establish new business
relationships with Lockheed Martin, the Tatas and other US and
global industry leaders”. Sukaran Singh, CEO and MD, TASL, said
“The F-16 India project will be of immense strategic importance
for India especially to build new capabilities in the Indian aerospace and defence manufacturing sector”.
Another advantage would be that the tie up with Lockheed
Martin could provide the much needed impetus to the indigenous
programme to develop the fifth generation advanced medium
combat aircraft especially as India has abandoned the fifth-generation fighter aircraft programme with Russia. But what would
be of critical importance is the factor of affordability in view of the
large number of combat platforms the IAF would need to procure.
As of date, the IAF is deficient of around 200 aircraft and by 2025,
with the retirement from service of the older fleets, the deficiency
is likely to increase to around 300 aircraft or even more. As this
single-engine combat platform would have a significantly lower
price tag as compared with heavier twin-engine aircraft, the F-21
would certainly by more easily affordable for the nation than
import of a twin-engine platform in the numbers required. SP

—By Air Marshal B.K. Pandey (Retd)
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confident pitch:
Embraer’s Vice-President
Asia Pacific Cesar Pereira
pushes for the right sizing
of aircraft flown by
indian carriers
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“BREAK-EVEN BY SELLING
JUST 50 SEATS PER TRIP”
cesar pereira
TO
BLEEDING INDIAN CARRIERS
Brazilian manufacturer hard sells its Profit Hunter as the turnaround solution for
carriers struggling with their balance sheets

By Vishal Thapar
“Our Hunter is built to create opportunities for maximum
Brazilian aircraft manufacturer Embraer has proposed
“right sizing” of aircraft to stop Indian carriers from bleeding profit at low risk,” said Cesar Pereira, Embraer’s Vice-President
under the pressure of unviably low fares. It is hard selling the Asia Pacific. “The E190-E2 offers airlines the benefit of operating
induction of regional jets with a passenger capacity between 70 costs which are 20-to-25 per cent lower per trip as compared
to an Airbus 320. Its per seat cost is less by 5-to-10 per cent,”
to 150 in the fleet mix of struggling Indian carriers.
The sales pitch is persuasive: While the narrow-body Boe- claimed Pereira in an exclusive interview to SP’s Aviation. In difing 737 and Airbus 320 - the mainstay of Indian carriers - need ferent configurations, this regional jet can have 104 or 114 seats.
“Operating this aircraft would significantly reduce the cash
to sell at least 120 seats per trip to break even, the smaller
regional jets which incorporate all the advantages of the nar- outgo of airlines. At 60 per cent of the cost of a narrow-body
row-body jets need to sell just 50 per trip, while providing range aircraft, it is significantly cheaper, which will reflect in reduced
flexibility up to 5,300 km. The Boeing and Airbus fleets offer costs or lease money. Its 17.3 per cent fuel burn reduction
means lower fuel costs. And it’s lighter
passenger capacity of close to 200.
weight means lower airport, which is
Fares have been pushed down
charged on the weight of the aircraft,”
below levels which make business
he explained. “It’s a reliable aircraft
sense due to the intense competition to
which can be flown 7-to-8 times a day,
sell the excess seat capacity created by
“The E190-E2 offers
with maintenance turnaround needed
the bigger, narrow-body jets. Reduction
airlines
the
benefit
after 10,000 hours,” Pereira said.
of excess capacity through “right-sized”
of operating costs
The Embraer honcho linked the lack
aircraft will ease the fare wars.
of profitability in the Indian civil aviaEmbraer
presented
its
new
which are 20-to-25
tion market to the unsuccessful attempt
E190-E2 regional jet to the Indian marper cent lower per
by rival carriers to imitate the IndiGo
ket at a pit stop in New Delhi on March
model, which is built around narrow20 as part of a promotional tour of the
trip as compared to
body jets. “IndiGo has a unique business
region. SP’s Aviation was among the
an Airbus 320. Its
model which has efficiencies built into
handful of media houses to be invited
per seat cost is less
it. Its cost base cannot be matched by
for a preview. Sporting shark livery on
others. Competitors are losing money
its nose to pitch the aircraft as a ‘Profit
by 5-to-10 per cent,”
trying to do the same thing. In the proHunter’, the E190-E2 was being prosays Embraer’s Cesar
cess, they’re reducing the quality of
moted as “the world’s quietest, cleanrevenue. If there are lesser seats to be
est and most efficient new-generation
Pereira
sold than in narrow body jets, airlines
single-aisle aircraft”.
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A New Design on a Proven Platform
Upgraded avionics
• New displays with 45% more area
• New Flight Management System
(FMS)
• New Central Maintenance
Computer (CMC)

4th gen full
fly-by-wire
• Structural weight
reduction
• Performance
improvement
with better safety
margins
• Fuel burn
reduction

New Landing
gear
• Fully enclosed
wheel fairing
improves
aerodynamics &
reduces fuel burn
• Easier to maintain
and less prone to
oil/gas leakages
• New  design
reduces landing
peak loads,
improves ground
handling & balance

Photograph: Embraer

new interior
• Passenger can bring 1
carry-on luggage
• Retained 2+ 2 awardwinning configuration
• Mood lighting

New engine
(pw1900G)
• Double-digit fuel burn
reduction
• Lower noise & emissions
reduction

wouldn’t need to reduce costs. Copying
the IndiGo model has reduced the per
seat margins of Indian carriers to less
than what Starbucks makes by selling
one coffee,” he said.
The E2 jets are also being pitched
as route openers for low cost carriers which could also mesh into India’s
Udan regional connectivity scheme.
“The E-Jets E2’s value proposition in
the Asia Pacific region is its ability to
enable airlines to sustainably develop
more routes to secondary or tertiary
cities. These are routes that can potentially bypass the major metro airports
such as Manila, Jakarta, Bangkok, New
Delhi and Mumbai which are heavily congested. This enables airlines to
achieve sustainable growth without
being constrained by infrastructure
bottlenecks, while offering passengers
improved services with more non-stop
flights,” explained Pereira.
“The first stage of schemes like
Udan across the world is to get people
to fly. The second stage is to provide secondary or tertiary cities direct, non-stop

6

new wing
• Clean sheet design, unique wing
for each member
• Highest aspect ratio of all
single aisle aircraft, optimizing
performance & fuel burn
• Enhanced high lift device
systems (slats & flaps)

ISSUE 3 • 2019

updated fuselage
• Aerodynamic cleaning
• Smart use of materials

“The E-Jets E2’s
value proposition
in the Asia Pacific
region is its ability
to enable airlines
to sustainably
develop more routes
to secondary or
tertiary cities. These
are routes that can
potentially bypass
the major metro
airports such as
Manila, Jakarta,
Bangkok, New
Delhi and Mumbai
which are heavily
congested.”

new stabilizer
• Less wet area, less skin
drag, less fuel burn
• Reduced weight

flights to more destinations over longer
ranges. This is where the a regional jet
will provide flexibility of options while
ensuring commercial viability,” he said.
Pereira estimates the market for
regional jets in India to be 300 over
20 years. Embraer forecasts a demand
for 10,550 new aircraft with up to 150
seats worldwide, worth $600 billion,
over the next 20 years, more than 3,000
of which will origin from the Asia Pacific
region, including China. The Brazilian
company is a global leader in sales of
aircraft in the 70-to-150 seat capacity.
It’s share of the market is 29 per cent.
Over 1,700 of its jets are in operation
with 111 airlines across 60 countries.
With its regional jets, Embraer is
attempting to snatch business space
from both the narrow body segment
dominated by the Boeing 737 and Airbus 320 as well as the turboprop market. “We got 207 orders for our jets last
year. Against this, the total backlog of
orders of ATR is 208,” Pereira said,
emphasising higher versatility of jets
versus the turboprops. SP

www.sps-aviation.com

civil

e190-e2 debut

EXCLUSIVE

Embraer’s Vice-President Asia Pacific Cesar Pereira in conversation with VISHAL THAPAR of SP’s AVIATION

“Untapped 70-150 seat jet segment
has great promise in India,
waiting for first mover to
reap rewards”

Photographs: SP Guide Pubns

In an exclusive interview to SP’s Aviation’s Vishal Thapar, Embraer’s Vice-President
Asia-Pacific Cesar Pereira blames the woes of domestic Indian carriers on a faulty
business model built around a fleet of big aircraft

Vishal Thapar (Thapar): What’s the USP of the E190-E2?
Cesar Pereira (Pereira): It’s the efficiency of this jet. It has the
lowest operating cost in the single aisle market for 70-150 seats.
The airlines can reduce their costs, of course, while also ensuring passenger comfort. Every small detail on this aircraft was
thought (of) to bring comfort to the passengers. So, from large

8
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overhead service bins, individual passenger service units, comfortable seats, for everything we had the passenger in mind. So,
it’s low costs, high reliability and passenger comfort.
Thapar: Are you competing with the turboprops or cutting into
the market for the established narrow-body aircraft? Do you

www.sps-aviation.com
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have a defined market space for these jets?
Pereira: That’s the beauty of this segment from 70-150 seats.
It provides more flexibility than turboprops but also offers less
risk than a narrow body for the airline while opening up new
markets. So, it fits perfectly between turboprop and narrow
body market. We can do the job of both. However, the turboprops are limited in range and speed, and passengers do not
like noise and vibration. A jet could offer a similar capacity in a
more efficient way. More cycles, higher utilisation, more comfort, and also greater range.
There’s a huge gap in the 70-150 seat segment in India, and
for any mover into this segment, there’s great advantage. The
first mover to tap the market between turboprops and narrow
body, there’s a blue ocean, a unique position in this market. It
also fits in with India’s UDAN scheme.
Thapar: You claim that the E190 is the cheapest to run. Just how
cheap is it to run?
Pereira: If you compare to A320, which is a very popular aircraft here, the operating cost is 20-25 per cent less. With every
take off, every flight, you’re saving 20-25 per cent. The savings
per seat is between 5-10 per cent.
Thapar: What’s the break-even point for this aircraft?
Pereira: With reasonable use, this aircraft can break even with
about 50 passengers on board. Azul Brazilian Airlines published
this. They said that with the previous generation of Embraer
jets, they could break even with 60 passengers. The A320 needs
120 passengers to break even. So, I can be more competitive
with less passengers.
Thapar: Are unrealistic fares bleeding Indian carriers?
Pereira: That’s another attribute of this airplane. You have less
seats, You don’t need to discount fares to fill empty seats because the empty seats are just not there. You can have healthy
fares at low operating costs. Fares are a function of demand
and capacity. If you can control capacity, you can also have good
fares. That’s the beauty of this aircraft
Thapar: What’s the message to struggling Indian carriers?
Pereira: That’s the point about the E2. Because everybody here
is trying to do the same thing with big narrow bodies but not
everybody is being successful in doing that. So, they must try
something different. They need the right equipment that can
reduce the costs but also keep up the presence, the comfort
and the service.
Thapar: Is there a brand trap involving Airbus and Boeing narrow bodies?
Pereira: That’s for sure. It’s in the comfort zone. But it’s not working for everyone.
Thapar: So, is every airline other than
IndiGo your target customer here?
Pereira: Oh yes. This is flexible enough
to operate in a low cost carrier in a
high density configuration and also
offer premium service to passengers,
with no middle seat and options for
business class and premium economy.
So, its flexible enough for any business
model. You cannot copy IndiGo model.
You must differentiate. You cannot differentiate by offering the same product

www.sps-aviation.com

Embraer’s E190-E2 (profit hunter) In NEW DELHI

on the same aircraft as the market leader, IndiGo. You have to
do something different.
Thapar: How is Embraer’s partnership with Boeing likely to play
out in the future?
Pereira: We’re very excited about it. It’s not done yet. There are
some regulatory processes to be gone through. But we have the
same values, culture and also a complementary product line.
We don’t overlap. So, with the new partnership, we can offer a
full menu to operators from 70 up to 240 seats. It’s better for
airlines, it’s better for the market.
Thapar: What is the threshold of minimum sales for the setting
of a maintenance infrastructure or MROs in India?
Pereira: This aircraft can fly 10,000 hours without maintenance. That’s two-and-a half-to-three years of maintenancefree flying, which is unmatched. You don’t need to invest on
Day 1. If you start a fleet, you can take 5-6 years to build an
eco system.

There’s a huge gap
in the 70-150 seat
segment in India, and
for any mover into
this segment, there’s
great advantage

Thapar: What’s the safety record of this
line of jets?
Pereira: We never had one single accident in this jet family for technical
reasons ever. So, it’s extremely safe.
We have more than 20 million flying
hours accumulated on these jets. We
have 1500 planes delivered in 15 years.
That’s 100 per year. There’s no single
problem in terms of safety and fatalities
for technical reasons. SP
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Embraer now looks at a ‘sub 150-seat category’ of aircraft as the regional jet in the near future

Maturing Markets for
Regional Jets in Asia
The potential of regional airliners will need to be exploited in pursuit of India’s ambition to
become the third largest civil aviation market in the world in the next decade

Photograph: Embraer

By Group Captain A.K. Sachdev (Retd)
It was in the 1960s that the term ‘regional jet’ emerged
as indicative of short to medium range turbofan powered aircraft which, due to the comparatively small size predicated to
shorter ranges and hence with lower fuel requirements, carried fewer passengers than narrow-body airliners. Fifty passengers was the benchmark which later crept up to a hundred as time went by. Possibly, the United States (US) airline
deregulation fiat in 1978 was a big boost for the regional jet.
The older regional jets were the Yak-40, Aerospatiale Corvette,
British Aerospace BAe 125 and BAe 146, Dassault Falcon 20,
Fokker Fellowship F28, British Aircraft Corporation BAC OneEleven and Sud Aviation Caravelle. During the 1990s, the mod-

10
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ern regional jets made their appearance with Bombardier’s
Canadair Regional Jet series followed by C-Series, Embraer’s
ERJ 145 and E-Jets series, Antonov An-148, Sukhoi Superjet
100, COMAC ARJ21 XiangFeng and Mitsubishi MRJ70. With
advances in technology, the narrow-body single-aisle airliners
are steadily approaching the size and range of wide-body jets
and Boeing is talking of a New Mid-size Airliner. Meanwhile,
the larger of the regional jets such as the Embraer E2 and
C-Series are approaching narrow-body configuration and are
being referred to as ‘cross over’ airliners. Asia, traditionally
lagging behind the US and Europe in aviation timelines, is now
re-discovering the regional jet.

www.sps-aviation.com
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Demand
According to a report by the Centre for Asia-Pacific Aviation
(CAPA), global trends highlight the challenges faced by regional
jets with Europe leading the steady reduction in number of
orders. However, the ratio of aircraft orders to aircraft in service is higher than the rest of the world in Asia Pacific and the
Middle East regions. Orders are not necessarily an indicator of
the demand in the future; but are driven by a complex range of
factors including technological changes, aircraft pricing, airline
profitability, oil prices, age bracket of aircraft in service in airlines and innovations in airline business models. However, the
downward trend worldwide which is read by some analysts as
waning of the regional model vis-á-vis the narrow-body one, is
not visible in Asia yet.
PROJECTIONS BY OEMS
As mentioned earlier, the regional jet is fast approaching the
narrow-body size and passenger capacity. Embraer now looks
at a ‘sub 150-seat category’ of aircraft as the regional jet in
the near future and has recently published Embraer’s Market
Outlook 2018 which sees Asia Pacific and the Middle East as
the fastest growing markets over the next two decades. Of a
projected 10,550 sub-150-seat aircraft
expected to be delivered worldwide
moving forward towards 2037, 28
per cent i.e. around 3,000 aircraft are
expected to be delivered to the Asia
Pacific region. Embraers’ projection
is based on the Asian middle class air
traveller category to burgeon in the
coming years. It quotes a report by the
Organisation for Economic Cooperation
and Development (OECD) that predicts
that the Asian middle class will reach
3.3 billion by 2030 and that would
have positive implications for air traffic in Asia. China is intensifying efforts
to bring about structural improvements
aimed at increasing its air transportation machinery and its Regional
Aviation Policy is aimed at improving
connectivity through start up airlines
being encouraged to reach small and medium sized cities with
regional aircraft, both jets and turbo props, with seating capacities lower than 100.
In a similar Market Forecast last year Bombardier, covering
the 60-150 seat segment, projected that the Asia Pacific region
defined by Bombardier as Asia without Greater China, would
show impressive growth over the next two decades. According
to Bombardier, the number of aircraft in this segment expected
to be delivered into this region is 2050. Strong GDP growth, a
burgeoning middle class and an increasing demand for more
city pairs and higher frequency of flights between small and
medium sized cities and towns are seen by Bombardier as the
factors driving growth in this market. Bombardier claims that
60 per cent of all the routes being flown currently, demand
capacity for less than 150 passengers per day and that, within
the next twenty years, intra-regional traffic will account for 80
per cent of all demand with the majority of passengers taking
short haul flights (less than 500 nm or 925 km). Bombardier
sees this drive for domestic and regional connectivity as implying that the fastest traffic growth in the region would be seen
in small and medium sized cities with challenging airports.
This would mean an increased number of point-to-point routes

where the traffic is insufficient to allow economical operation of
a larger single-aisle aircraft. To summarise, there would be an
increasing demand for regional jets in Asia.
THE INDIAN SCENARIO
Both China and India have had government initiatives to promote regional and remote area connectivity by air. While China
is raking up commendable successes, Indian regional connectivity is sluggishly moving towards objectives which are
laudable, but appear unattainable at the moment. Re-engined
narrow-body airliners such as the Airbus A320neo and Boeing
737 MAX are ruling the roost, but are unable to operate from
some of the regional airports. Regional airlines are defined as
airlines connecting metros within one region—roughly corresponding to the four Flight Information Regions (FIRs) in India,
to any non-metro airports. As far as regional airlines are concerned, success has been a distant dream. Zoom Air with two
CRJ 200LRs and another that did not become operational any
time, Paramount Airways with two Embraer 190s, Star Air with
two Embraer 145LRs and Air Costa that started with Embraer
E170, added Embraer 190s/195s, ordered 50 Embraer E2 Ejets
in 2014, but cancelled the order later, maximum fleet strength
ever reached six, have been the sad
stories of regional jets in India. Turboprop regional aircraft Q400 and ATR
family have, in fact, performed better
with airlines although it is pertinent to
note that these were operated by airline
companies with deeper pockets than
the regional ones mentioned earlier
and that may have played a part in the
success story of the turboprop airliners
as compared with regional jets.
An interesting tidbit that deserves
mention here is the fact that there are
speculative reports about some Indian
regional airlines actively considering
acquisition of Beriev Be-200, a turbofan
powered seaplane. As India’s Regional
Connectivity Scheme permits seaplanes
on some routes, this atypical ‘regional
jet’ could well fly in Indian skies and
possibly in the skies of other Asian nations in the near future.

In its Market
Forecast on regional
aviation, Bombardier
has projected that the
Asia Pacific region
would register an
impressive growth
rate over the next
two decades
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CONCLUSION
As Indian metros get distended beyond their handling capacities and regional airports remain underdeveloped, Indian airlines, the majority being in the low-cost sculpt, are looking at
the Airbus A320neo and Boeing 737 MAX for expanding their
operating envelopes to Asia and the Middle East and to the
induction of wide-body aircraft for services to Europe, Australia and eventually to Africa and the Americas. The induction
of regional jets into domestic airlines for domestic traffic is
predicated to the degree of success of the regional connectivity
schemes and related initiatives. The pace is slow and listless,
but it is quite evident that, if regional jets are to proliferate
in India, as they appear to be doing in the rest of Asia and
as projected by the leading manufacturers of regional jets, the
infrastructure woes of airports in Tier-II and Tier-III cities,
will have to be addressed with increasing sense of urgency.
Only then will the true potential and comparative advantage
of regional jets over larger airliners can be exploited in pursuit
of India’s ambition to become the third largest civil aviation
market within the next decade. SP
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Boeing 737 Max 8
Under A Cloud
As a result of a conscious decision taken by the company to keep the operator in the dark,
there have been two accidents in which 346 lives have been lost

Photograph: Boeing

By Captain Ajit Agtey
The Lion Air Flight 610 crash of Boeing 737 Max 8 on
October 29, 2018 in which 189 people lost their lives, brought
out huge issues which are even now under investigation and
hence not yet in public domain. The Ethiopian Airlines Flight
302 crash on March 10, 2019 of yet another Boeing 737 Max 8
under almost similar circumstances in which all 157 on board
perished, has brought into sharp focus, the issue of safety
related to this latest platform from the global aerospace major.
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BACKGROUND
The Boeing 737, the world’s most sold airliner, has been a phenomenal success in the airline industry the world over. It first
flew on April 9, 1967 and entered service on February 10, 1968
with Lufthansa. As of end- February 2019, a total of 10,510
airplanes have been delivered to the global airline industry and
15,233 are currently on order. The Boeing 737 has been in continuous production since the sixties and in its life time, it has
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ing the horizontal stabiliser electrically.
undergone periodic upgrades. Some
It can also be moved to the desired
basics need to be highlighted at this
If Boeing wanted to
position manually. The autopilot has
stage as some of these features have
introduce the MCAS
authority over the stabiliser by moving
eventually played a major role in the
it electrically. To prevent unusual pitch
recent disasters.
for stall alleviation,
changes caused in an unlikely event of
The aircraft was designed with a
all the company had
runaway trim, there are cross-trim cutnotoriously low landing gear length
to do was to describe
off switches at the base of the control
to provide easy access for the serviccolumn. These prevent the trim from
ing crew for inspection of the podded
the system in detail
moving in the opposite sense that is
engines whose nacelles were mounted
in the FCOM
when the control column is pulled back,
directly on the under surface of the
the trim cannot be operated to pitch the
wings. Hence when the upgrades began,
nose down.
a very major issue was adequate ground
To overcome this problem, during
clearance of the podded engines.
its Part 25 Certification, Boeing “quiThe second generation of the Boeing 737 designated as 300, 400 and 500, were introduced in etly” introduced the Maneuvering Characteristics Augmentation
the 1980s and these are now referred to as ‘Classics’. The System (MCAS).This system was meant to obviate the possibility
third generation of the platform referred to as Next Genera- of pilots getting into the undesirable effects of a stall. The systion (NG), were the 600, 700, 800 and 900. These were intro- tem would automatically reduce the angle of attack by lowering
duced in the 1990s and are currently in production. The Clas- the nose of the aircraft. This would be achieved by the horizonsic and NG enjoy “Grandfather Rights” which means that a tal stabiliser automatically providing a “nose down” pitch input.
The word “quietly” is of significance as Boeing never menpilot on completion of the prescribed training, could fly any of
tioned a word of this system to the operators. The only official
these variants as a matter of routine.
To return to the problems posed by the notoriously low document to describe the airplane to the operator is the Flight
landing gear length, the nacelles had to be suitably modified Crew Operations Manual (FCOM). It has been completely silent
and shaped in a manner as can be seen in the pictures given in on the existence of this system even to this date. The system
the article. The first picture (Image-I) is of the ground clearance functions in a manner as described below.
of the engine nacelle on the Boeing-200.
When the Classics and NG were designed, the new “Big Fan” MCAS
engines had to be accommodated with adequate engine clear- When flying at normal angles of attack (three degrees in cruise
ance by significantly flattening the lower surface of the engine and five degrees in a turn) the destabilising effect of the larger
nacelle, as can be seen in the second
engines are not felt. The engine
picture (Image-II).
nacelles do not generate lift in norWhen the Max was being
mal flight. But if the pilot manoeuvres
Image-I
designed with the Leading Edge Aviathe aircraft hard, generating an angle
tion Propulsion (LEAP-1A) engines,
of attack close to the stall angle of
Boeing once again ran into problems
around 14 degrees, the otherwise neuof ground clearance. To overcome this
tral engine nacelle generates lift. This
problem, the designers found a way
results in a pitch up moment, which is
of accommodating the even larger fan
now stronger than on the 737NG. This
engine under the wing. They achieved
destabilises the MAX in pitch at higher
this by moving the engine just a wee
Angles Of Attack (AOA). The most difbit forward and just a little bit higher.
ficult situation is when the manoeuvre
It can be seen very clearly in the third
has a high pitch ratio, i.e. a dynamic
picture (Image-III). This was achieved
manoeuvre. The aircraft’s inertia can
Image-II
by extending the nose landing gear by
then provoke an over-swing into a
eight inches. In this manner they sucfully developed stall.
ceeded in achieving a fuel efficiency of
To counter the lower stability
14 per cent. These changes however,
margin of the Max at high AOA, Boealtered the handling characteristics
ing introduced the MCAS. Dependent
to some extent. Whilst approaching
upon the rate of pitch and mach
the stall, the relocated engines and
number, the MCAS simply takes over
the modified engine nacelle shape,
authority of the Horizontal Stabiliser
caused an upwards pitching moment.
and moves it to produce a nose down
In short, approaching the stall, the
pitch. It moves the stabiliser at a rate
Image-III
nose of the Max was being pushed
of 0.27 degrees per second for a duraupwards.
tion of under 10 seconds. Thus the staA short description of the airbiliser is moved through 2.5 degrees
plane’s pitch control needs to be
to produce a nose down pitch. Should
given for better understanding of the
the system sense that the airplane has
problem. The control column operrecovered from the stall, movement of
ates the elevator via push-pull rods
the stabiliser stops. If recovery from
and a hydraulic hydro booster. The
the stall is not sensed, the stabiliser
pitch trimming is achieved by operatcontinues its travel to produce a nose
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down pitch for another burst of close to 10 seconds. This will
continue till the stabiliser reaches its physical stop. At that stage,
even full aft deflection of the control column cannot overcome the
nose down pitch of the stabiliser.
Now comes the most important aspects of this system. Physical countering of the nose down pitch by movement of the control
column in the nose up sense (stick back) will not stop the stabiliser movement (explanation of the pitch control system refers).
It can only be stopped by operating the control column-mounted
trim switch in the opposite sense (nose up) or by tripping the Stabiliser Trim Cutoff Switches.
IMPLICATIONS
The manufacturer knows his airplane best of all. With basic
facts accepted, if Boeing wanted to introduce the MCAS for stall
alleviation, all the company had to do after Part 25 Certification
was to describe the system in detail in the FCOM and put in
place Normal and Non-Normal operating procedures. To go into
detail, when MCAS cuts in and starts operating, the Flight Mode
changes. Therefore, it is mandatory that a Flight Mode Annunciator (FMA) indication is given to the pilot to make him aware
that the MCAS is in operation. The FMA must change when the
MCAS stops operating. This has not been done as the system
supposedly does not exist.
Procedures have to be created to
counter malfunctions in the system.
A simple description of the system
would have highlighted the fact that
the unwanted movement of the stabiliser caused by the MCAS, can be
stopped with the opposite movement of
the Thumb Operated Column Mounted
switch. That is all that was required.
The sad part of this whole saga is
that since Boeing decided not apprise
the operator of the existence of this system, the following problems came up.
• An FMA could not be generated to
inform the pilot that the MCAS was
in operation.
• Therefore there was no FMA when
MCAS stopped operating.
• The pilot was not aware that the stabiliser movement could
be stopped by operating the thumb operated normal trim
switch in the opposing direction.
• Lastly, the pilot had no knowledge that aft movement of the
control column will not stop the stabiliser from continuing
its nose down travel.
These are the major differences from a runaway trim condition and a malfunctioning MCAS operation. Therefore, when
Boeing said that the Lion Air pilots ought to have used Runaway
Trim Non-Normal Procedure of switching off stabiliser trim cutoff switches, it is an insult to the operators by the manufacturer.

Wall Street Journal: ”One high-ranking Boeing official said the
company had decided against disclosing more details to cockpit crews due to concerns about overloading the pilot with too
much information and significantly more technical data than
they needed or could digest”.
This is shocking, coming from Boeing that has manufactured
aircraft for over a century and has produced some of the finest
flying machines. The Boeing 747 was the undisputed “Queen of
the Skies” for half a century. Today, the company does not deem
it fit to inform the operator about a “brand new” system which
has authority to override the pilot’s inputs in pitch. As a result of
a conscious decision taken by the company to keep the operator
in the dark, there have been two accidents with over 300 lives
lost. Finally, Boeing says they will do what should have been
done as step one.
The next question is how did FAA grant it approval? Was
the FAA also kept in the dark or was there collusion? There are
several other questions that need to be answered related to professional, ethical and legal domains.
SYSTEM ARCHITECTURE
The Lion Air accident is said to have been caused by erroneous
information being given by one AOA vane. This sounds illogical as
there are two AOA vanes and the information must necessarily be compared,
number crunched with the FMC information and then decided whether it is
a vane problem or an aircraft problem.
A single vane problem must and can
be isolated before the MCAS kicks in.
Since there is no detailed description of
the system from the manufacturer, one
has no choice but to depend on websites for data. Boeing needs to issue a
fresh FCOM with a detailed description
of the system, introduce proper Normal
and Non-Normal Operating Procedures.
They have now accepted that they will,
but it is too little and too late.

Boeing had decided
against disclosing
more details to
cockpit crews due
to concerns about
overloading the
pilot with too much
information

UNBELIEVEABLE
Southwest Airlines, the single largest operators of the Boeing
737, has the following to state “Since MCAS operates in a situation where the aircraft is under relatively high g load and near
stall, a pilot should never see the operation of MCAS. As such,
Boeing did not include an MCAS description in its FCOM. The
explainer continues: “In this case, the MCAS will trim nose as
designed to assist the pilot during recovery, but this is likely to
go unnoticed by the pilot”.
There is another explanation, according to a report in the
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CONCLUSION
If only Boeing had gone about introducing this system in a thoroughly professional manner, given the
Normal and Non Normal procedures, the operating crew could
have been adequately trained. All that was needed to deactivate
the system was a trim input from the normal trim switch on the
control column. The crew were simply unaware of this. Had they
been aware and adequately trained, these fatal accidents may
never have taken place. From all the data available in the public
domain, it appears that to achieve some short term benefits like
“Grandfather Rights” or some other benefits unknown to the rest
of the world, there has been a loss of 346 innocent lives. We need
to wait and watch and see how Boeing redeems the situation. SP

After premature retirement in the rank of Group Captain
from the Indian Air Force and 6,000 hours of flying
experience, Ajit Agtey joined civil aviation. Initially he flew
with Taneja Aerospace and subsequently joined Jet Airways
and continued to fly up to the age of 65. In Jet Airways, he
flew the Boeing 737 Classics, New Generation and Airbus
A330 aircraft. By the time he retired from Jet Airways, he
had clocked 18,000 hours of flying of which 10,000 were on
all variants of the Boeing 737. He is now an instructor with
CAE on the Flight Simulator.
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SAFETY

boeing

Letter from Dennis Muilenburg to airlines,
passengers and the aviation community

Our Commitment
We know lives depend on the work we do, and our teams embrace that responsibility with a deep sense of commitment
every day. Our purpose at Boeing is to bring family, friends and loved ones together with our commercial airplanes—safely.
The tragic losses of Ethiopian Airlines Flight 302 and Lion Air Flight 610 affect us all, uniting people and nations in shared
grief for all those in mourning. Our hearts are heavy, and we continue to extend our deepest sympathies to the loved ones
of the passengers and crew on board.
Safety is at the core of who we are at Boeing, and ensuring safe and reliable travel on our airplanes is an enduring value
and our absolute commitment to everyone. This overarching focus on safety spans and binds together our entire global
aerospace industry and communities. We’re united with our airline customers, international regulators and government
authorities in our efforts to support the most recent investigation, understand the facts of what happened and help prevent
future tragedies. Based on facts from the Lion Air Flight 610 accident and emerging data as it becomes available from the
Ethiopian Airlines Flight 302 accident, we’re taking actions to fully ensure the safety of the 737 MAX. We also understand
and regret the challenges for our customers and the flying public caused by the fleet’s grounding.
Our Dedication
Work is progressing thoroughly and rapidly to learn more about the Ethiopian Airlines accident and understand the information from the airplane’s cockpit voice and flight data recorders. Our team is on-site with investigators to support the
investigation and provide technical expertise. The Ethiopia Accident Investigation Bureau will determine when and how it’s
appropriate to release additional details.
Boeing has been in the business of aviation safety for more than 100 years, and we’ll continue providing the best products, training and support to our global airline customers and pilots. This is an ongoing and relentless commitment to make
safe airplanes even safer. Soon we’ll release a software update and related pilot training for the 737 MAX that will address
concerns discovered in the aftermath of the Lion Air Flight 610 accident. We’ve been working in full cooperation with the
US Federal Aviation Administration, the Department of Transportation and the National Transportation Safety Board on
all issues relating to both the Lion Air and the Ethiopian Airlines accidents since the Lion Air accident occurred in October
last year.
Our Values
Our entire team is devoted to the quality and safety of the aircraft we design, produce and support. I’ve dedicated my entire
career to Boeing, working shoulder to shoulder with our amazing people and customers for more than three decades, and
I personally share their deep sense of commitment. Recently, I spent time with our team members at our 737 production
facility in Renton, Wash., and once again saw firsthand the pride our people feel in their work and the pain we’re all experiencing in light of these tragedies. The importance of our work demands the utmost integrity and excellence—that’s what
I see in our team, and we’ll never rest in pursuit of it.
Our mission is to connect people and nations, protect freedom, explore our world and the vastness of space, and inspire
the next generation of aerospace dreamers and doers—and we’ll fulfill that mission only by upholding and living our values. That’s what safety means to us. Together, we’ll keep working to earn and keep the trust people have placed in Boeing.

Dennis Muilenburg
Chairman, President and CEO
The Boeing Company
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EXCLUSIVE

Air Chief Marshal
Dhanoa lifts
veil off India’s UCAVs
In his most recent interview, exclusively to SP’s Aviation’s Vishal Thapar, Air Chief Marshal
B.S. Dhanoa, Chief of the Air Staff, provides a peek into the capability the IAF immediately
needs. For the first time, India’s Air Chief discloses details about the Tapas and Ghatak UCAV
programmes. The interview was conducted ahead of the recently-held Aero India 2019, but
his comments assume added significance in view of the ongoing face-off with Pakistan, which
have put India’s airborne military capabilities under the spotlight.

Photograph: IAF

Air Chief Marshal B.S. Dhanoa, Chief of the Air Staff, after a sortie in LCA Mk I (Tejas) during Aero India
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Highlights of the interview


IAF goes public with India’s UCAV programme

 Orders committed for weaponised Tapas BH-201

(Rustom-II)



Air Chief unveils Ghatak UCAV programme



IAF in global market for “multi-role UAVs”



Indigenous UCAVs to be inducted in 3-4 years

 Long-range precision weapons a priority
 IAF actively involved in AMCA 5th generation

fighter programme
 Budget shortfalls resulted in defaults to HAL

Vishal Thapar (Thapar): Is India’s military modernisation agenda
getting adequately funded? What steps has India’s military leadership taken to get this issue addressed?
Chief of the Air Staff (CAS): There has been a shortfall in
the Budget Estimate 2018-19 for modernisation of IAF. The
MoD has been appraised of the shortfall and will be addressing the issue.

reflecting current needs of the IAF.
Thapar: What are the India’s options for a Fifth Generation
Fighter?
CAS: IAF along with DRDO is working towards the indigenous
development of a fifth generation fighter aircraft programme
called the Advance Medium Combat Aircraft (AMCA), and IAF is
providing active support to DRDO.
Thapar: How do you visualize the future of AMCA?
CAS: IAF along with DRDO is working towards the development
of an indigenous fifth generation fighter aircraft programme
called the AMCA. IAF is providing full support to ADA, DRDO
towards this programme. We are actively working together with
DRDO on the programme.
Thapar: Why didn’t the FGFA / PAK-FA programme lead to its
intended outcome?
CAS: The FGFA programme has been on for the last 10 years
and Preliminary Design Phase has been completed. The case is
presently with the MoD.

Thapar: In the background of continuing delays, does the LCA
programme need help? What can be done to salvage the programme?
CAS: LCA is a concurrent design, development and production
Thapar: With the IAF squadron strength depleting, and in a pro- programme. The deliveries of the LCA in IOC configuration are
in progress. Govt of India has approved
curement environment defined by delay
the ramping of the production rate of
and political contest, what is the vision
LCA from 8 to 16 aircraft per year. FOC
for building up the fighter fleet to the
has been planned to be achieved in
desired numbers?
two phases. IAF is also in the process
CAS: The issue of drawdown in the
The Medium Altitude
of placing an order for LCA Mk 1A airstrength of the fighter squadron in the
Low Endurance
craft. The pace of induction needs to be
IAF is being given due emphasis. To
speeded up, towards which MoD and
meet the requirement of fighter airRemotely Piloted
HAL are taking collective steps.
craft of IAF, induction of the balance of
Aircraft (TAPAS,
Su-30 MKI aircraft from HAL is under
earlier called
Thapar: Has the IAF defaulted on its
process and will be completed by 2020.
payments to HAL, as alleged?
Induction of LCA into the IAF has comRustom-II) is being
CAS: The allocations towards commitmenced. Induction of Rafale aircraft
developed by DRDO.
ted liabilities towards various vendors
will commence from September 2019.
have been rationalised due to the limAdditionally a case for procurement of
The platform is
ited/shortfall in the Budget Estimate of
LCA Mk1A is under progress for which
to be developed
2018-19. The dues will be paid on adthe RFP was issued in December 2017.
as a weaponised
ditional allocation of funds. Some of the
Further, a RFI has been issued for Multi
media reports in this regard have been
Role Fighter Aircraft under ‘Strategic
platform. Indigenous
highly exaggerated.
Partnership’ Model.
Thapar: What are the biggest priorities
for the selection of India’s new fighter,
the RFI for which has been issued in
2018? Will the selection goalposts for
the new fighter be different from the
MMRCA’s?
CAS: A large number of the new fighter
would be made in India by a Strategic
Partner. Indian Production Agency (IPA)
would be recipient of the extensive
transfer of technology from the foreign
OEM to enable production of fighter aircraft in the country. The procurement
will be progressed as per the guidelines
of the DPP-2016 Chapter VII. The process would have a set of requirements
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Unmanned Combat
Aerial Vehicle
(UCAV) programme,
“Ghatak”, with
DRDO is at D&D
stage and is being
developed by ADA.
Further, IAF is
seeking UAVs with
multirole capabilities
and is exploring
various options

Thapar: Could greater involvement of
the IAF in HAL lead to better satisfaction levels with HAL?
CAS: HAL is the sole military aircraft
manufacturer in the country and the
IAF and other defence services rely
heavily on HAL for aircraft and associated equipment. The responsibility of
R&D projects lies with DRDO/HAL and
IAF has been fully embedded and supporting in major D&D projects and is
closely involved in D&D activities, Flight
Testing, Technical Expertise and Project
Monitoring. However, delayed fructification of R&D projects and operationalisation of equipment leads to capability
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UCAVs in-the-making: (left) ghatak developed by ada; (right) tapas developed by DRDO.

the IAF helicopter wing its biggest capability upgrade? Where
does the helicopter wing go from here? Does the IAF require
Thapar: What is the status of the Avro replacement programme? the Apache and Chinook in larger numbers?
CAS: The induction of the Apache and
CAS: Contract negotiations are in
Chinook helicopters this year will be
progress in the Avro Replacement proa quantum leap for the IAF’s capabilgramme. In this programme, 16 aircraft
ity to project force and provide heli-lift
will be delivered in ‘fly away’ and 40
IAF has placed a
supplies. Going by the capabilities that
aircraft will be manufactured in India
these platforms afford and inductions
by a private industry. The manufacturMinimum Order
in the recent past this may be termed
ing of this aircraft will give impetus to
Quantity (MOQ)
as one of the biggest capability upgrade.
‘Make in India’ initiative. This is a winThe IAF will aim to assimilate and abwin arrangement for the Private indus(on) TAPAS BHsorb this technology and operationlise
try and the Services.
201 (earlier called
these platforms at the earliest.
Rustom-II) which
Force levels in terms of rotorThapar: Where does the process to
craft
are adequate to meet the curacquire mid-air refuellers stand?
is likely to be
rent requirements. Present and future
CAS: We are moving ahead with prodeveloped by August
requirements are dynamic in nature.
curement of additional six Flight RefuelOur fleet expansion and capability
ling Aircraft (FRA). An RFI was issued in
2020. Once the mass
development plans are continuously
Jan 2018 for FRA. At present ORs are beproduction of TAPAS
evolving. Modernisation and diversiing finalised. Case would be progressed
BH-201 starts, it will
fication plans are in place to meet the
further as per the provision of DPP-2016.
challenges of the future.
be inducted in the
A modern Air Force needs to have
Thapar: The IAF made an impressive airIAF in next 3-4 years.
several components such as multirole
lift demonstration to Ladakh recently.
fighters, helicopters, transport aircraft,
What are the future airlift requirements
IAF is also exploring
weapons, missile defences, radars, comof the IAF?
the possibility of
munications, UAVs, networking, force
CAS: The IAF requirements for the fuprocuring RPAs
multipliers as well as training. This is to
ture include the replacement of 56 Avro
make the Air Force potent and balanced.
aircraft by C295 aircraft. Of these 56 airthrough Buy & Make
The acquisition of new platforms is a
craft, 16 would be delivered in fly away
(Indian-IDDM)
continuous process to meet the present
condition and the rest would be manufacand future challenges and to enhance
tured within the country. Six new FRAs
routes. It is expected
the capability of the IAF. The capability
are to be inducted in the IAF in the near
that in another four
upgrade enables the IAF to handle all
future. They are to cater to our capability
years, new RPAs
operations in an efficient manner.
building as the IAF looks after 26 Receiver Squadrons of the IAF and IN presently.
will be inducted to
Thapar: Is the IAF closer to acquiring
meet the operational
UCAVs than it was in the past? What is the
Thapar: The IAF is set to induct iconic
progress of the indigenous programme?
helicopters this year - the Apache and
requirement of IAF.
CAS: IAF is progressing the case of upthe Chinook. Will these aircraft give

Photographs: Government sources, SP Guide Pubns

deficit, which affects the full spectrum capability of IAF.
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grading the existing UAV fleet. Also, the Medium Altitude Low Endurance Remotely Piloted Aircraft (TAPAS, earlier called RustomII) is being developed by DRDO. The platform is to be developed
as a weaponised platform. Indigenous Unmanned Combat Aerial
Vehicle (UCAV) programme, “Ghatak”, with DRDO is at D&D stage
and is being developed by ADA. Further, IAF is seeking UAVs with
multirole capabilities and is exploring various options.

need to have additional attributes of precision and ability to
operate 24 hours in all weather conditions. The aim being to
destroy targets well before they manifest a threat to our aircraft, troops and vital installations. In terms of comfort of availability, the delegation of powers to the Vice Chief for ensuring
faster procurement process would allow the air force to reach
a level of comfort.

Thapar: By when can the IAF be expected to move beyond Thapar: What will be the role of the IAF in the manned space mission, Gaganyaan?
the Searcher-Heron capability for
CAS: The Human Space Flight Prounmanned airborne surveillance?
gramme is being managed by ISRO.
CAS: IAF has placed a Minimum Order
Human Space Flight Centre and ProjQuantity (MOQ) TAPAS BH-201 (earDefence of the
ect Director have been appointed. IAF
lier called Rustom-II) which is likely
will be closely involved in selection and
Indian Air Space and
to be developed by August 2020. Once
training of Gagannauts.
the mass production of TAPAS BH-201
keeping
it
secure
starts, it will be inducted in the IAF in
from enemy aerial
Thapar: Do you realistically see bid
next 3-4 years. IAF is also exploring the
Defence-Aerospace contracts going to
possibility of procuring RPAs through
intrusion is one of
the private sector in the near future? Or
Buy & Make (Indian-IDDM) routes. It
the main priorities
does the emergence of the Indian priis expected that in another four years,
vate section in Defence and Aerospace
new RPAs will be inducted to meet the
of the IAF. The
need more political consensus?
operational requirement of IAF.
procurement of the
CAS: There have been several initiaS-400 system is a
tives taken towards self-reliance such
Thapar: The signing of the S-400 deal
as Offsets and policy changes in prowas seen as a bid positive. What are
major step in that
viding preferential acquisition under
the principal Air Defence priorities, and
direction.
Make-II. Building an ecosystem require
is the modernisation blue print getting
gestation period. The initiatives toreflected in acquisitions?
wards building a strong private indusCAS: Defence of the Indian Air Space
try are showing visible effects. Indian
and keeping it secure from enemy aerial intrusion is one of the main priorities of the IAF. The pro- private players are increasingly partnering with global induscurement of the S-400 system is a major step in that direction. try houses. DPP 2016 has laid focus on simplifying the defence
The IAF has prioritised and achieved a credible Air Defence by procurement to give boost to ‘Make in India’. Make procedure
synergising the integration of sensors, weapon systems, secure has been given an impetus with revision of procedure in January 2018 and the participation of private sector has shown an
communication and real time data transfer.
upward trend. As the Make process gathers critical mass, the
Thapar: What is the priority for airborne weaponry? Does the bulk of acquisition in future would be through Buy IDDM route
and private sector will play a major pivotal role in it. Chapter
IAF have the comfort of adequate war reserves?
CAS: The IAF places priority on long range weapons, for VII of DPP lays emphasis for development of defence industrial
ground attack and in air to air engagements. These weapons base through ‘Strategic Partnership Route’. SP
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IAF Mirage 2000s launch
Spice 2000 bombs
BALAKOT

Chakothi

LoC

The smart bombs glide
towards the target

INDIA
The unique scenematching algorithm of the
Spice 2000 adjusts the flight
path of the bomb

Spice 2000s home in and
penetrate the exact
target location

Map not drawn to scale and
boundaries are only for representation

HOW IT unfoldED: A GRAPHIC SHOWING THE LAUNCH AND STRIKE by SPICE 2000 smart bomb from IAF MIRAGE 2000 on february 26, 2019

India finally uses
military option against
terrorists in Pakistan
Illustration: Anoop Kamath

To deter Pakistan from retaliating/escalating after such air strikes,
IAF’s numerical superiority needs to be restored expeditiously by
arresting depleting numbers of fighter aircraft and fast-tracking
procurement of six additional FRA

By Air Marshal S.B.P. Sinha (Retd)
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The suicidal attack on a CRPF bus in Pulwama on
February 14, 2019 agitated the entire nation that sought retribution against Jaish-e-Mohammed (JeM), a Pakistan-based
terror outfit, for the this dastardly act. Intelligence reports indicated that the JeM was training fedayeen for more attacks in
India. For the first time, India decided to launch a non-military,
pre-emptive air strike against JeM training camp in Balakot,
Pakistan. Terror groups in Pakistan function under the Pakistan
Army with government patronage. Pakistan often warns that
attack on terrorists on its soil will be construed an attack on
Pakistan and it often resorts to nuclear sabre rattling to desist
India from taking action against their terror groups. India has
always exercised restraint and rarely exploited the military
option against proxy war by Pakistan. The decision to launch
an air strike this time was a strategic change in India’s resolve
to fight terror from Pakistan. The Indian Air Force (IAF) was
tasked to eliminate maximum number of terrorists at the JeM
training camp with minimal collateral damage.

bombs, therefore, such heavy bombs should damage buildings.
Some Indians even sought evidence in terms of body count. Contrary to common belief, air strike with the right weapon can kill
all people inside without damaging the building. The Spice-2000 is
designed to explode after entering buildings. Its 50-60cm pin-hole
entry can only be detected by imagery of 30cm or better resolution
obtained from military satellites. The Spice 2000 bomb weighs
2,000 pounds, but carries only 200 pounds of explosive, sufficient
for blast to kill all in room. High resolution imagery clearly shows
bomb entry pin-holes, burn marks on edges of targeted buildings
and nearby large area freshly dug up for mass graves. Most Indian
TV channels have streamed details and results of air strike after
Air Headquarters showed them high resolution images. Social
media messages amongst Balakot locals bring out heavy devastation at JeM training camp.Viral audio of Ammar, JeM chief Masood
Azhar’s younger brother, confirms and condemns IAF’s air strikes
over the training camp. Pakistan has not allowed any local/international journalist and local population to visit JeM training camp
till date to conceal the damage. Technical intelligence had confirmed the presence of nearly 300 mobile phones pre-strike that
THE SPICE 2000 SMART BOMB
Based on intelligence and high-resolution imagery, the IAF vanished post-strike. Based on hit accuracy achieved and capabilidecided what to strike and what not to strike at Balakot. The ties of the Spice 2000 it is unlikely that any JeM terrorists sleeping
Spice 2000, a smart, precision and penetrative bomb was cho- in those buildings would have escaped.
India struck terrorist camp with no
sen to eliminate terrorists. The Spice
damage to civil and military personnel
2000 incorporates jam-resistant GPS
or assets. Pakistan had declared that air
guidance coupled with digital scene corstrike had only uprooted few trees. Pakirelation and picture matching for accuPakistan has not
stan retaliated the very next day only to
racy better than three metres. It weighs
allowed any local/
avenge huge loss suffered by their ter2000 pounds and its steel body can
ror establishment and to show solidarpenetrate 3-meter thick reinforced coninternational
ity with them. The IAF detected 24 PAF
crete. It enters buildings through 50-60
journalist and local
fighters and scrambled MiG-21 Bison,
cm pin-hole and explodes as per pre-set
Su-30MKI and Mirage 2000 interceptors,
time-delay at the desired point in the
population to visit
which engaged and forced Pakistani airbuilding. Blast from the bomb’s 90 kg
JeM training camp
craft to turn back. In this process, the PAF
explosive kills all human beings within
till date to conceal
dropped three bombs which failed to hit
the room without much collateral damtheir targets. The IAF successfully foiled
age. The attack was timed at 0330 IST
the damage
Pakistan’s attempt to strike back at India.
(0300 Local Time) as all terrorists would
be asleep at this early morning hour.
AIR DEFENCE MISSION
THE AIR STRIKE MISSION
Wing Commander Abhinandan VarTo surprise the Pakistan Air Force (PAF) and give minimum reac- thaman (known as Abhi in the IAF) had scrambled in MiGtion time, 12 Mirage 2000, including six in strike configuration, 21 Bison from Srinagar and was closest to the F-16s. Having
took off from central India on February 26, 2019 and routed picked them up on radar, he manoeuvred to lock on the enemy
along the Himalayas for terrain masking to prevent radar detec- F-16 and launch the R-73 missile which hit his target. Durtion. The mission was integrated with other IAF assets through ing subsequent manoeuvring in the ensuing air combat, Abhi’s
indigenously developed Integrated Air Command & Control Sys- aircraft was hit compelling him to eject. Electronic surveillance
tem (IACCS) and was provided Air Defence cover by AWACS, by AWACS had identified the aircraft shot by Abhi as F-16.
indigenously developed AEW&C and Su-30MKI. Flight Refuel- Number of PAF aircraft detected on radar was one less while
ling Aircraft (FRA) provided air-to-air refuelling, so crucial for returning. PAF radio transcript reveals that the F-16 directed
such missions. The PAF scrambled few F-16 interceptors who to go ‘HOT’ on Abhi, never transmitted on radio even during
overwhelmed by the threat, withdrew without engaging IAF return of PAF aircraft. Army units had reported two to three
fighters. Post-mission ‘Bomb Damage Assessment’ revealed parachutes which the social media videos also showed. India
that buildings had been hit as planned and it was unlikely that has parts of AMRAAM carried only by PAF F-16. Abhi had shot
down a two-seater F-16. Both F-16 and Abhi’s MiG-21 crashed
any terrorist in the targeted buildings would have survived.
India did not announce the air strike. On February 26 at in PoK. The, locals assumed all three ejected pilots as Indians
0512, Pakistan military spokesperson was first to tweet “Indian and manhandled them before the Pak Army’s arrival. Abhi’s
Air Force violated Line of Control. Pakistan Air Force immediately attempt to escape delayed his capture by locals for almost 45
scrambled. Indian aircraft gone back. Details to follow”. Later Pak- minutes, which minimised time with locals before Pak Army’s
istan took few journalists to a place of their choice and showed take over. F-16 pilots did not attempt to escape and got badly
few fallen trees as result of air strike. Some foreign media doubted injured due to mob frenzy before being rescued by the Pak
air strike result through satellite imagery of 1-3 metres resolution. Army. One F-16 pilot succumbed to injuries in hospital. For
Few self-styled experts wrongly publicised that the Spice 2000 few hours, the Pak military spokesperson reported loss of
was ‘Guidance Kit’ fitted on Mk 83 (453 kg) or Mk 84 (907 kg) F-16 and its pilots as Indian losses, which he later corrected.
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Used in Balakot air strike, Spice Bombs & Litening pods
being ‘made in India’

I

Photograph: IAF

n the spotlight after the path breaking Indian airstrike on the Jaishe-Mohammad terror camp at Balakot in Pakistan on February 26, the
Spice smart bomb fired with telling effect from Mirage 2000 fighters,
and the Litening precision targeting pods which enabled the hits are
being made in India.
Yuval Miller, Executive Vice-President of Rafael, the Israeli Original
Equipment Manufacturer of these munitions and targeting systems,
told SP Guide in an exclusive interview, at the recently concluded Aero
India 2019, that the second lot of Spice bombs recently supplied to the
Indian Air Force were produced by the Kalyani Rafael Advanced Systems (KRAS) joint venture at Hyderabad.
Getting in line with the ‘Make in India’ policy, Rafael is considering
producing its entire range of weaponry in India at this JV. It is offering
in response to an Indian RFI, the long-range glide bomb “with almost
100 per cent Indian content”, and Rocks, the extended range version
of Spice, capable of being fired at moving or fixed, highly fortified targets “hundreds of kilometres” away, Miller disclosed. “There are strong
requirements in the arena that is evolving here,” Miller said prophetically, a few days before India launched the Balakot airstrike. “There’s
always better (enemy) air defence. IAF is trying to find the right solutions for those challenges,” he added.
The Litening pod is also being made substantially in India with
another Rafael partner, Defsys. Almost the entire IAF fighter fleet is
expected to be fitted with Litening pods.
Rafael is also supplying software designed radios for the “entire airborne network” of the IAF. “The state-of-the-art radio systems are being

produced in India.” Miller said, referring to the Astra Rafael Comsys
(ARC) joint venture, which was given a cheque of $30 million at Aero
India in fulfillment of offsets obligations for the radio contract. This JV
will also bid for further orders by the IAF, and a separate procurement
for the Indian Army.
The Israeli company has still not given up hope on selling the Spike
anti-tank guided missile to the Army, Miller said. SP

—By Vishal Thapar

Using F-16 to strike India violates terms of sale by the United DECIMATING TERRORISM
States to Pakistan. As usual, despite hard evidence, Pakistan As Balakot proved the efficacy of air strikes against terrorists, the
vehemently denies using the F-16. Pakistan also refuses to Government will now be under increased pressure to launch more
acknowledge the death of their pilot who laid down his life for air strikes to avenge terror attacks. Credit must go to the bold decitheir country.
sion by Prime Minister Modi, contribution of intelligence agencies,
Soon videos of Abhi in captivity of locals followed by his take good leadership of the IAF and the outstanding professionalism
over by the Pak Army, emerged on social media. Shortly after, the of air warriors. Excellent effort by the Ministry of External Affairs
Prime Minister of Pakistan and military spokesperson announced ensured that most nations supported the air strike and none
Abhi’s capture. India succeeded in getting Abhi released on March except Pakistan opposed it. In future, India may execute more air
01, 2019 and he returned home to hero’s welcome while cross- strikes against terror outfits in Pakistan based on credible inteling Wagah-Atari border at 2120 hours, after almost 60 hours ligence.To deter Pakistan from retaliating/escalating after such
in captivity. Abhi created history by
air strikes, the IAF’s numerical superiorshooting down an F-16, the most potent
ity needs to be restored expeditiously by
and advanced fighter in the PAF, by his
arresting depleting numbers of fighter
MiG-21 Bison, the oldest aircraft in IAF’s
aircraft and fast-tracking procurement
inventory. The aerial engagement and
of six additional FRA. The entire nation
Wing
Commander
shooting down of the F-16, truly reflects
was anxious to know facts about Balakot
Abhinandan
Abhi’s excellent training and outstandair strike and the aerial engagement the
ing professionalism. After ejection, as a
following day. However, delayed official
Varthaman created
true air warrior, he put in best efforts
information led TV channels and social
history by shooting
to deny his captors access to classified
media to rely on hearsay information and
down an F-16, most
information carried on him during sorfake news fed by Pakistan. The nation
tie. Further, Abhi impressed the entire
looks forward to real-time release of offipotent and advanced
world with numerous videos on social
cial information to the media during such
fighter in the PAF
media streaming his legendary display
high-pressure situations. SP
of courage, determination, motivation
by his MiG-21 Bison,
and patriotism while in captivity. Abhi
The author has held the appointments
the oldest aircraft in
has made India and the IAF very proud.
of the Deputy Chief of the Air Staff
IAF’s inventory
He has become an inspiration for young
and Air Officer Commanding-in-Chief,
Indians and an example to emulate.
Central Air Command, IAF.
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aircraft of choice for
strike role: The mirage 2000
Despite its vintage, the Mirage 2000 fleet is still the most potent platform
the IAF currently has on its inventory to undertake strike missions deep
into enemy territory

Photograph: SP Guide Pubns

By Air Marshal Anil Chopra (Retd)

For the first time since independence, the Indian Air this case, the targets must have been identified and analysed
Force (IAF) strike aircraft crossed the Line of Control (LoC) well in advance.
in peacetime. In the early hours of February 26, 2019, twelve
multi-role, all-weather Mirage 2000 combat aircraft escorted WHY THE MIRAGE 2000?
by Su-30 MKI air-superiority fighters and supported by com- Many are now asking the question as to why an ageing platform
bat enablers such as the Airborne Early Warning and Control such as the Mirage 2000 that was inducted into the IAF 35 years
System (AEW&CS) aircraft, Heron unmanned aerial vehicles ago, was deployed for this critically important mission? This sinand Flight Refueling Aircraft (FRA), carried out a deep strike gle-engine platform from Dassault Aviation of France had played
against terrorist establishments in Chakothi and Muzaffarabad a stellar role in the conflict with Pakistan in Kargil in 1999 and
in Pakistan occupied Kashmir (PoK) as also in Balakot located was regarded as a game–changer as it helped turn the tide of
in Khyber Pakhtunkhwa, forwar. This aircraft has a maximerly known as North West
mum speed of over Mach 2.2
Frontier Province. It was a
and a combat range of 1,850
signal to the world and to Pakkm. It also has the capability
istan in particular, that India
to deliver nuclear weapons.
would not let Pakistan to conThe IAF has named it approtinue to bleed her through terpriately as “Vajra” or “Thunrorism. The political resolve
derbolt” for its proven effecwas clear. After more than 40
tiveness as a precision strike
Indian soldiers had been maraircraft apart from it being an
tyred at Pulwama through a
effective interceptor.
terror attack, Prime Minister
In the conflict in Kargil, the
Narendra Modi had publiMirage 2000 was equipped
cally said that their martyrwith Laser Guided Bombs
dom would not go in vain and
(LGB) procured from Israel to
would be avenged. The armed
destroy Pakistani bunkers. It
forces were given a free hand
had also targeted the logistic
to choose the place and time
nodes and artillery locations
of reprisal.
across the LoC at Muntho
The Pakistani security
Dhalo and in Batalik sector.
establishment was conscious
Although the aircraft used for
time and again, The IAF mirage 2000 has proven its mettle as
and when situations demanded
of a possible Indian retribustrike on February 26, 2019
tion and was on high alert.
were the ones which are still to
However, they did not expect an air strike because as such undergo the recently authorised major upgrade, they had been
action is generally regarded as an escalatory step. No one modified earlier to carry new generation strike weapons. The airwould have imagined that in the backrooms of the IAF, a mas- craft has a total of nine hard-points under the wing and fuselage
sive air strike was under preparation. Before any air strike with a capacity to carry 6,300 kg of bomb load and fuel in drop
of this nature, special reconnaissance missions are launched tanks. It had the capability to carry Israeli ‘SPICE’ electro-opticalto gather intelligence on the enemy. Each target is studied in cum-GPS precision guidance kit which is a derivative of the Popgreat detail and its location is ascertained with high degree of eye air-to-surface missile. These 1,000 lb bombs can glide over
accuracy so that laser and GPS-guided bombs can be used to a distance of up to 100 km. The aircraft also has an excellent air
destroy it without collateral damage. India was clear that it defence capability by way of all-aspect close-combat and Beyond
was not targeting the civilian and military elements in Pakistan, but only the terrorist training camps and launch pads. In
Continued on page 25...
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Netra —
The Indian Eye in the Sky
The Netra served as the “operational brain” that guided the 12 Mirage
2000 strike aircraft of the IAF as they flew into enemy territory and
destroyed a major terrorist camp

Photograph: Karthik Kumar / SP Guide Pubns

By Air Marshal B.K. Pandey (Retd)

Early morning on Tuesday, February 26 this year, the been developed by the Indian Defence Research and DevelopIndian Air Force (IAF) launched an air strike with a fleet of 12 ment Organisation (DRDO) together with a laboratory under it
Mirage 2000 single engine, multi-role combat aircraft to destroy – the Centre for Airborne Systems (CABS) located in Bengaluru.
terrorist camps in Muzaffarabad and Chakoti located across This is the first successful platform developed indigenously, the
the Line of Control (LoC) in Pakistan Occupied Kashmir (POK). previous attempt dubbed as Airavat, failed owing to the crash
The Mirage 2000 fighters also crossed the international bor- of the test bed aircraft in 1999 in which the project team also
der and obliterated a major terrorist camp in Balakot located perished. The project was thereafter abandoned.
in Khyber Pakhtunkhwa province of Pakistan. Incidentally,
The Netra has an indigenously developed Active Electronithis province was formerly known as the North West Frontier cally Scanned Array (AESA) radar system mounted on the
Province (NWFP), a region populated primarily by the Pathan Embraer ERJ 145 twin-engine aircraft, three of which had
community. This air strike
been contracted for in the
mission was the first of its
first lot with the Brazilian
kind and is widely perceived
aerospace major at a cost
to be a reprisal nearly two
of $300 million. The AESA
weeks after the dastardly
radar is an airborne surattack sponsored by the
veillance system which has
Pakistan-based
notorious
the capability to detect and
terrorist organisation Jaishtrack aircraft, missiles, ships
e-Mohammed, on a convoy
and vehicles as well as proof the Central Reserve Police
vide command and control
Force (CRPF) in Pulwama in
to direct friendly forces. The
Jammu and Kashmir (J&K)
platform is also equipped
in which more than 40 solwith a secondary surveildiers perished.
lance radar, electronic and
The Mirage 2000 fleet of
communication
counter
the IAF that carried out the
measures, Line of Sight
air strike, flew with their
(LoS) as well as beyond-LoS
integral airborne radars
data link and voice commuswitched off to avoid alertnication system.
The Netra can detect radar signals and monitor all
ing the air defence system
Feasibility
study
for
communications that takes place among the units and
of the Pakistan Air Force
the project to develop an
formations of the armed forces of the enemy
(PAF). The mission was
AEW&CS platform by the
supported by a number of other elements of the IAF which IAF jointly with DRDO, was carried out commencing in 2003.
included the IL-78 flight refuelling aircraft (FRA), Su-30 MKI Based on the report, the government sanctioned the projair superiority fighters and Heron unmanned aerial vehicles. ect for three platforms to be delivered by 2015. The project
But perhaps the most significant participant that played a to develop the Netra finally commenced in 2007 and the first
key role in supporting the air strike mission, was the indig- aircraft was delivered in 2017 after a delay of two years. This
enously produced Netra Airborne Early Warning & Control was followed by delivery of the second platform soon after. The
System (AEW&CS) aircraft. Two of these platforms based at third aircraft is currently undergoing flight test with the DRDO
IAF Station Bhatinda in Punjab were deployed in support of and is expected to be delivered soon. The DRDO has plans to
the air strike mission.
develop an advanced version of the platform as well. Beyond
the initial order for three aircraft, the IAF has placed orders for
another six platforms. It is understood that the IAF is pitching
DEVELOPMENT OF THE NETRA
The Netra AEW&CS aircraft is a multi-sensor platform that has for another 20 platforms, the total fleet totalling to 29 to cover
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both the Western and Northern fronts
simultaneously in the event of a twofront war.

The Netra kept an
eye on any possibility
of retaliation by the
combat aircraft of
PAF and provided
valuable assistance
in the successful
execution of the air
strike mission

OPERATIONAL CAPABILITY
OF THE NETRA
The Netra has been designed to be an
extremely capable operational platform. It has the capability to receive
fuel in flight which can double its airborne endurance to nine hours. The
AESA radar mounted on top of the
fuselage of the aircraft provides electronic scan coverage of 240 degrees
up to a range of 500 km, a feature that
gives it the capability to track targets
deep inside enemy territory without
the need to cross the international border or the LoC. Its closest competitor is the Swedish Erieye mounted on a Saab 2000
executive jet, four units of which are in service with the PAF.
The Netra can detect radar signals and monitor all communications that takes place among the units and formations of
the armed forces of the enemy. The Netra can also alert pilots
about incoming missiles as it has infrared detection capability
that can sense the hot exhaust of the missiles. While it is not
equipped with cameras, it can collect and collate all electronic
intelligence it gathers and beam it back live to not only the commanders on the ground to take speedy decisions, but also to
the national security establishment in the capital to facilitate

monitoring of ongoing operations in
real time and take timely decisions.

THE AIR STRIKE MISSION
In the wee hours of February 26 this
year, two of the indigenously developed
AEW&CS aircraft Netra were deployed
to support the air strike mission undertaken by the fleet of 12 Mirage 2000
aircraft. The flight controllers on board
the Netra assisted the attacking aircraft
to successfully navigate and reach their
respective targets.
Effectively, the Netra served as the
“operational brain” that guided the 12
strike aircraft of the IAF as they flew
towards Balakot, 80 km from the LoC
and destroyed a major terrorist camp and training facility run
by the terror group Jaish-e-Mohammed. Remaining well within
the bounds of the Indian airspace, the Netra provided continuous surveillance and radar coverage to the fleet of Mirage 2000
aircraft proceeding to strike other targets at the two other locations as well and maintained continuous surveillance on enemy
Air Defence systems and warn the attacking jets of any threat
emanating from Pakistani fighter jets which could have been
scrambled to intercept the Mirage 2000 aircraft of the IAF. The
Netra thus kept an eye on any possibility of retaliation by the
combat aircraft of PAF and provided valuable assistance in the
successful execution of the air strike mission. SP

...continued from page 23
have had direct-hits. 1,000 lb bombs create a significant damage.
The buildings housing the terrorists would have been badly damaged. During the tri-service media briefing, the IAF spokesman
clearly articulated the success of the strike. The international
community, including Pakistan’s time-tested friend China, has
asked for restrained. There was high degree of maturity in the
official statements by the Indian side both at the level of Foreign
Secretary and MEA spokesman who made it clear that the attack
was not against the Pakistani people, but against the Jaish-eTHE AIR STRIKE MISSION
The twelve Mirage 2000 aircraft got airborne from their base in Mohammed training and indoctrination camps.
The Pakistan Army exercises disproportionately high influGwalior. Apart from the main strike package, there were other
fully armed fighters such as the Su-30 MKI and MiG-21 Bison ence in the decision making process of their country. Egos in
deployed in the air-defence role. The AEW&CS aircraft and FRA Pakistani establishment were hurt. They made a failed attempt
were also deployed to support in their respective operational to strike back the following day which was countered by Indian
regimes. The aircraft would have undertaken tactical routing Su-30 MKI, Mirage 2000 and MiG-21 Bison aircraft. In the process, one Pakistani F-16 was shot down
to avoid Pakistani radar detection and
by MiG-21 Bison. The IAF lost a MiG-21
triggering of alarm. The whole strike
Bison in air combat, but the pilot ejected
was well choreographed. IAF choose the
safely albeit in Pakistani territory. He
‘graveyard shift’ timing of time on the
The Mirage 2000 had
has been repatriated successfully on
target as 03:27 hours when the enemy
March 1, 2019. The situation however,
radar and weapon systems operators
played a stellar role
continues to be fluid and the last word
would be at the lowest alert and effiin the conflict with
has still to be spoken. SP
ciency. The IAF aircraft attacked terror
camps at three locations. Muzaffarabad
Pakistan in Kargil
and Chakothi in PoK and Balakot in KhyThe author has been associated
in 1999 and was
ber-Pakhtunkhwa nearly 60 km from
with the Mirage 2000 fleet since
regarded as a game–
the LoC. The bombs used have precision
its induction into the IAF and has
accuracy of around three meters. With
headed organisations responsible for
changer
12 such bombs released, most would
operation by this aircraft in J&K.
Visual Range (BVR) air-to-air missiles. It also has a good radar
warning receiver (RWR) and self-protection jammers that would
jam both airborne and ground radars. Clearly, despite its vintage,
the Mirage 2000 fleet is still a very potent platform the IAF has to
undertake a mission of this nature. The fleet however, is currently
undergoing a major upgrade programme which will make this
platform relevant for another three decades.
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Air Chief Marshal B.S. Dhanoa, Chief of the Air Staff handing over a symbolic key to Group Captain G.B. Patole, Commanding Officer
Designate, 126 Helicopter Flight, during the induction ceremony of CH-4F(I) Chinook heavy lift helicopters at Air Force Station Chandigarh

CHINOOKs INDUCTED
India’s military modernisation plan to beef up war fighting capability in the mountains begins
to fall into place. A Chinook can rapidly induct 50 troops or 20 tonnes of weaponry per sortie
to mountainous battlefields

Photographs: IAF

By vishal Thapar
The Chinook helicopters will be a game changer for
the Indian Air Force (IAF) the way the Rafale is going to be
in the fighter fleet, an elated Chief of the Air Staff Air Chief
Marshal B.S. Dhanoa said at a ceremony held in Chandigarh
on March 25 to induct the first lot of the iconic tandem rotor
American helicopters.
The first four of the 15 Boeing Chinook CH-47F(I)s contracted for an approximate $1.2 billion (`8,000 crore) in 2015
were inducted into the IAF’s 126 Helicopter Unit, nicknamed
the ‘Featherweights’.
The induction of the Chinooks is a significant indication in that
India’s military modernisation plan to beef up its ability to fight
conflicts in mountainous battlefields is beginning to fall into place.
It’s a big boost in airlift capability along the disputed boundaries
with China and Pakistan. The Chinook can carry 20 tonnes of loads
at heights of up to 20,000 feet to flashpoints in the Himalayas.
Twenty-two missile-firing Apache attack helicopters which
were contracted along with the Chinooks in a $3 billion (`2,065.7
crore) order, will be veritable tanks in the air to support to troops
on the ground. Induction of the Apaches is slated for later this year.
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The process for inducting the first lot of 145 M777 ultralight howitzers – which can be slung under the Chinook to be
carried to distant mountainous posts – for firepower support
to troop formations has also begun. So too has the raising of a
Mountain Strike Corps, an attack formation. There is simultaneous enhancement of missile firepower. The purchase of the
Rafale fighters also marks the commencement of the process to
give more teeth to India’s lethal airpower. The recent addition
of the C-17 Globemaster and C-130 Hercules to the fixed wing
transport fleet marks a significant upgrade in airlift capability.
In an exclusive interview to SP’s Aviation last month, Air
Chief Marshal Dhanoa had termed the helicopter inductions as
“one of the biggest capability upgrade”. “The induction of the
Apache and Chinook helicopters this year will be a quantum leap
for the IAF’s capability to project force and provide heli-lift supplies. Going by the capabilities that these platforms afford and
inductions in the recent past, this may be termed as one of the
biggest capability upgrade. The IAF will aim to assimilate and
absorb this technology and operationalise these platforms at the
earliest,” he told SP Guide.
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shape of india’s heavy lift capability:
CH-47F(I) Chinooks (above and below) during the induction ceremony at Air Force Station Chandigarh on march 25, 2019

The Air Chief explained the “game-changer” moniker in
terms of this helicopter’s ability to transfer, at high altitudes,
heavy loads and troops from one valley to another. “If the
enemy surprises us in any such valley, we can move troops
immediately to such spots to get into battle. Our ability to do
this is now enhanced for day and night with this helicopter,”
he said
Ahead of the March 25 Chinook induction, the IAF, in a series
of Tweets, echoed its Chief. “Chinook can deliver heavy payloads
to high altitudes and is eminently
suited for operations in the high
Himalayas. It will greatly enhance
India’s capabilities across a range
of military and HADR missions,” it
stated.
At the induction ceremony at
Chandigarh, Chief Dhanoa termed
the iconic helicopter as an asset to
the IAF’s airlift capabilities. “This
modern, multi-mission-capable,
heavy-lift transport helicopter will
enhance our heli-lift capability
across all types of terrain to full
effect,” he said.
“The CH-47F(I) Chinook will
prove to be a significant force
multiplier for the Indian Air

Force,” said Salil Gupte, President, Boeing India. “We are committed to working closely with the
defence forces and Government
of India to deliver the right value
and capabilities,” added Gupte.
“With its advanced capabilities and versatility, we are confi-
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dent that the CH-47F(I) Chinook will be an important asset to
the Indian Air Force,” said Michael Koch, Vice President, India,
Boeing Defense, Space & Security. “Boeing remains committed
to working closely with India to support the modernisation of its
armed forces and fulfil the country’s current and future security
goals,” added Koch.
The $3 billion contract for 22 Apaches and 15 Chinooks,
which was signed in September 2015, provides for follow-on
orders for 11 additional Apaches
and 7 more Chinooks. A 30 per
cent offset clause is built into the
contract.
The first flight of the Chinooks
produced for the IAF took place in
July 2018. The first Indian crew
started training to fly and operate
this aircraft in October 2018. The
first lot of these helicopters were
shipped to the Mundhra Port in
Gujarat on February 19, 2019.
The CH-47F Chinook is flown
by the armed forces of 19 countries, including the US, Canada,
the United Kingdom, Netherlands, Japan, Italy, Greece, Spain,
South Korea, Australia and the
United Arab Emirates.
Over the last decade, India
has placed orders worth over
$10 billion with American companies for defence equipment,
including the C-17 Globemaster
heavy lifter, the C-130J ‘Super
Hercules’ special missions aircraft and the P-8I maritime surveillance aircraft. SP
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Nancy Harkness Love
(1914-1976)
Motivated by patriotism and love of flying, Nancy proposed that if
women could not be employed on active flying, they could ferry new
aircraft from factories to military bases
“Nice young ladies don’t do such things!” retorted
Nancy Harkness’s mother when the girl begged her parents for
flying lessons. A visiting barnstormer had taken the twelve-yearold daughter of a wealthy physician for a joyride and thereafter
she wanted nothing more from life than to fly. Nancy persisted till
her parents rather reluctantly, sent her to flight school. She was
the first pupil of an 18-year-old who barely knew to fly himself.
Yet she completed her first solo after just four hours and thirty
minutes of flying. And in November 1930, she was awarded her
private pilot’s licence when she was only sixteen. She promptly
leapt off on a trip with two passengers, only to encounter bad
weather and severe technical trouble. That is when she realised
that she could not even read the compass. Somehow she brought
the aircraft down without damage or injury. The incident had a
salutary effect on Nancy as for the rest of her career, she was a
cautious pilot, preparing meticulously for each flight and never
taking things for granted. She earned pocket money conveying
passengers to various surrounding destinations or by offering
joyrides. She gained her commercial pilot’s licence in 1933.
Nancy had been born in Houghton, Michigan, on Valentine’s Day 1914 and by a happy coincidence, she married Robert Love of the United States Air Corps Reserve in 1936. Her
flying activities now increased and diversified. She operated
as a pilot in a Boston-based aviation company, Inter City Aviation, which she and her husband established. She dabbled in
air racing, including the National Air Races in Los Angeles and
Detroit. Although she performed creditably on both occasions,
finishing second in Detroit, she decided that racing was not
suited to her disciplined temperament. For a couple of years,
she flew as a test pilot for the Gwinn Air Car Company.
In September 1939, the Second World War broke out in
Europe. Although the US did not enter the conflict for many
months, it began to increase the strength of its warplanes. In
May 1940, Nancy Love felt the need to do something about the
general shortage of male pilots for routine tasks. Motivated by
patriotism and love of flying, she proposed that even if women
could not be employed on active flying, they could at least help
ferry new aircraft from factories to military bases. But her
plan met with stiff resistance. In 1942, the idea was finally
accepted and the Women’s Auxiliary Ferry Pilots (WAFS) was
established with Nancy as a Commander.
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As compared to a male candidate, a WAFS pilot needed to
have a higher educational qualification and many more flying
hours, yet women could fly only the smallest trainer and liaison
aircraft. But the chief injustice was that while men could be commissioned after their 90-day training period, women remained
as civilians. Nancy felt that suitably qualified women could serve
in the forces together with men, simply to get the job done. It is
this model that was ultimately accepted by the Americans and
all over the world as the ideal for women in the military. But
the lack of commissioned status made it impossible for WAFS
pilots to be accepted as equals with the men. The women were
not even entitled to death benefits. If a woman pilot crashed,
they had to appeal for donations to fly her body home. However,
Nancy steered clear of confrontation over the issue.
In August 1943, the WAFS merged with another all-female
unit to form the Women’s Airforce Service Pilots (WASP) with
Nancy the executive for ferry operations. WASP pilots now
began to fly almost every type of military aircraft in the inventory. Nancy herself qualified on 19 different types. She was
the first woman to fly the latest planes such as the Douglas
C-54 Skymaster, North American B-25 Mitchell and Boeing
B-17 Flying Fortress. Between September 1942 and December 1944, WASP pilots delivered 12,650 aircraft of 77 different types to various bases. However, some male pilots publicly attacked the reputation of the women, alleging that they
were undertrained and were stealing jobs from men. With the
conflict entering its closing stages and jobs becoming increasingly scarce, the Civil Service Committee recommended that
the WASP be disbanded, and so they were in December 1944.
When the War ended, Nancy Love and her husband were
decorated simultaneously. He received the Distinguished Service
Medal and she got the Air Medal for “operational leadership in
the successful training and assignment of over 300 qualified
women fliers in the flying of advanced military aircraft.” She
died on October 22, 1976, just three years before the WASPs
were finally accorded military recognition. She was once asked,
“Do you think that women make good pilots?” She replied, “Subject to the same qualifications as men, yes. But many women are
unfitted physically and temperamentally – as are many men.” SP
— Joseph Noronha
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Space is the new battlefront:
India Conducts a Surprise Anti-Satellite Missile Test
Ballistic Missile Defence interceptor PDV Mk-II tweaked for capability to destroy enemy satellites

I

ndia on March 27 conducted an Anti-Satellite (A-SAT) missile test of its direct ascent missiles and laser weapons,” Tweeted leading
‘Mission Shakti’ and destroyed an Indian satellite in Low Earth Orbit strategic analyst Brahma Chellaney.
Former Director-General of Military Operations, Lt General
to demonstrate an ability to kill an enemy satellite.
With this bold strategic move, India joined a select group of Vinod Bhatia (Retd) complimented the Government for demoncountries comprising the US, Russia and China which are space strating political will to build up military capability to protect national
interest. “Anti-satellite capability demonstrated by India, indicative
weapons powers.
The A-SAT test was conducted by the Defence Research and of India’s politico-military will and resolve to protect our nation and
Development Organisation using a three-stage Ballistic Missile national interests. Proud of our scientific community, ISRO, DRDO
Defence (BMD) Interceptor PDV Mk-II Missile with two solid rocket and all others who contributed to the success,” he stated.
India strongly justified the A-SAT test as a legitimate measure to
boosters in a ‘Hit to Kill’ mode, destroying the satellite 300 km
above the surface of the Earth within three minutes of the missile defend its critical assets and interests in space. “ India has a long
standing and rapidly growing space
launch from the APJ Abdul Kalam
programme. It has expanded rapidly
Island off the coast of Odisha.
in the last five years. The Mangalyaan
The
development
was
Mission to Mars was successfully
announced in a public broadcast
launched. Thereafter, the governby Prime Minister Narendra Modi.
ment has sanctioned the Gaganyaan
“The entire effort is indigenous.
Mission which will take Indians to
India stands tall as a space power. It
outer space.
will make India stronger, even more
“India has undertaken 102 spacesecure and will further peace and
craft missions consisting of commuharmony,” an elated Modi said.
nication satellites, earth observation
He termed the test as a moment
satellites, experimental satellites,
of national pride. “In the journey of
navigation satellites, apart from satevery nation, there are moments
ellites meant for scientific research
that bring utmost pride and have a
and exploration, academic studies
historic impact on generations to
and other small satellites. India’s
come. One such moment is today,”
space programme is a critical backthe Prime Minister said.
bone of India’s security, economic
Modi emphasised that India
and social infrastructure.
had not violated any international
“The test was done to verify that
law in conducting this test, nor was
India has the capability to safeguard
this directed against any particular
our space assets. It is the Government
country.
of India’s responsibility to defend the
But the move is clearly aimed at
country’s interests in outer space,” an
deterring China from crippling Indian
explainer put out by the Ministry of
communications by destroying its
Ballistic Missile Defence (BMD) Interceptor PDV
Mk-II missile being launched from Dr A.P.J. Abdul
External Affairs (MEA) stated.
satellites. China first demonstrated
Kalam Island in Odisha on March 27, 2019.
India also sought to thwart critiA-SAT capability in 2007. The US
cism that it would clutter space with
responded by destroying an inert
satellite in 2008. China and Russia are on the path of operationalis- destructive debris by blowing up a satellite. “The test was done
ing their anti-satellite weapons in a few years. Increased reliance on in the lower atmosphere to ensure that there is no space debris.
satellite-based communications and reconnaisance has opened Whatever debris that is generated will decay and fall back onto the
earth within weeks,” the MEA explainer emphasised.
new windows of vulnerability.
The explainer further elaborated on the Prime Minister’s assur“The test has demonstrated the Nation’s capability to defend
its assets in outer space. The satellite used in the mission was one ance that India’s anti-satellite weaponry was not aimed at any particuof India’s existing satellites operating in lower orbit. The test was lar country, and pitched the capability demonstration in deterrence
fully successful and achieved all parameters as per plans. The sig- terms. “The test is not directed against any country. India’s space
nificance of the test is that India has tested and successfully dem- capabilities do not threaten any country and nor are they directed
onstrated its capability to interdict and intercept a satellite in outer against anyone. At the same time, the government is committed to
space based on complete indigenous technology,” the Ministry of ensuring the country’s national security interests and is alert to threats
from emerging technologies. The capability achieved through the
Defence declared later in an official statement.
The move was overwhelmingly welcomed by India’s strate- Anti-Satellite missile test provides credible deterrence against threats
gic community. “Without building deterrence by demonstrating to our growing space-based assets from long range missiles, and proan A-SAT (anti-satellite) capability, India risked encouraging an liferation in the types and numbers of missiles,” the MEA added. SP
adversary like China to go after Indian space capabilities early in
a conflict. To “defend” its satellites, India has to deter China’s use
—By Vishal Thapar
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MILITARY
ASIA-PACIFIC
INDIA prospects 21 mothballed russian
MIG-29 FULCRUM FIGHTERS

Airbus

Airbus has delivered the first upgraded Tranche 1
Eurofighter to Spain. The enhancements include the
introduction of hardware modifications, which support
the Operational Flight Programme 02 (OFP-02) developed
by Spain’s Armament and Experimental Logistics Centre
(CLAEX). The company has also integrated Tranche 2 and
Tranche 3 equipment on the aircraft, including a computer
symbol generator, digital video and voice recorder, laser
designator pod and maintenance data panel.

Australia

The US State Department approved the sale of air-to-air
missiles to Australia. The proposed deal for AIM-120C-7
Advanced Medium-Range Air-to-Air Missiles (AMRAAM) and
related equipment is estimated at $240.5 million.

China

China has reportedly developed a new type of electronic
warfare aircraft with additional antenna installations. A
military expert said that it would gather intelligence on
whatever comes near the South China Sea and East China
Sea to gain an advantage in case of conflict. The aircraft
appears to have been developed from the Y-9 which is a
medium-sized tactical transport plane with a maximum
range of about 4,000 kilometers.

French Air Force

The French Air Force and Navy have successfully conducted
the first two Meteor missile test firings from Rafale fighters.
Intended for air superiority missions, the Meteor air-to-air
missile is powered by a ramjet and capable of intercepting
targets at very long-range.

Leonardo

CHC Australia has completed the roll-out of six new generation Leonardo AW139 aircraft to replace the S-76 SAR
helicopter fleet of the Royal Australian Air Force. The AugustaWestland AW139 is a five-seat medium-sized twin-engine
helicopter capable of several different roles such as VIP/
corporate transport, offshore transport, fire fighting etc.

Lockheed Martin

The Pentagon will request 78 F-35 jets built by Lockheed
Martin, six fewer than previously planned, in the budget
expected to be sent to Congress next week, according to
defence officials. The cutback from the 84 fighters projected a year ago for fiscal 2020 is a setback for Lockheed.

Northrop Grumman

Northrop Grumman has finished the 500th centre fuselage
for the F-35 Lightning II. Designated AU-18, the 500th F-35
centre fuselage is for a conventional takeoff and landing
variant for the Royal Australian Air Force. The centre fuselage
is a core structure of the F-35 and is designed and produced on Northrop Grumman’s integrated assembly line.
The US Navy has contracted Northrop Grumman
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India has projected a request to Russia
for an urgent shipment of 21 MiG-29
“Fulcrum” fighter aircraft. The MiG-29
Fulcrum is a twin-engine fighter aircraft
developed by the Mikoyan design bureau
in the 1970s as an air superiority fighter.
The Indian Air Force (IAF) placed an
order for more than 50 MiG-29s in 1980
while the aircraft was still in its initial development phase. In January 2010, India
and Russia signed a $1.2 billion deal for
29 additional MiG-29K aircraft for the Indian Navy. Acquiring MiGs is considered
the cheapest way to quickly replenish the
diminishing strength of the IAF, which
used to have 39 fighter squadrons; but
now struggles to keep that number above
30, far below the government-approved
figure of 42. Delivery terms of the 21
MiG-29s are currently under negotiation.

US SEEKING INFORMATION ON MISUSE OF THE
F-16 BY PAKISTAN

The US State Department is seeking
information on the misuse of Americanmade F-16 fighter jets by Pakistan
against India in violation of the end-user
agreement.The Indian Air Force on February 28, displayed parts of an AMRAAM
beyond visual range air-to-air missile
as evidence to ‘conclusively’ prove that
Pakistan deployed US-manufactured F-16
fighter jets during an aerial raid targeting
Indian military installations in Kashmir
after India’s anti-terror operation in Balakot. Earlier, Pakistan had categorically
said that no F-16 fighter jets were used
and denied that one of its planes had
been downed by the IAF. The US which
is the largest seller of high-tech defence
equipment globally and has a strong enduser monitoring agreement, as a matter
of practice takes all allegations of misuse
of defence equipment very seriously. According to Pentagon’s Defence Security
and Cooperation Agency (DSCA), F-16
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21–23 May
EBACE 2019
Palexpo, Geneva, Switzerland
https://ebace.aero/2019
jets were meant to ‘enhance Pakistan’s
ability to conduct counter-insurgency and
counterterrorism operations’. Publicly
available documents reveal that the US
has imposed nearly a dozen restrictions
on Pakistan on its use of F-16 aircraft.

UAE’S CALIDUS DEVELOPING LIGHT ATTACK
AIRCRAFT

The UAE is reportedly developing its
first light attack aircraft. The defence
company Calidus, is manufacturing the
aircraft named B250, which is currently
being tested. The aircraft has multi-role
capabilities for modern and asymmetrical warfare, including close air support,
counter-insurgency as well as intelligence, surveillance and reconnaissance
missions. It can also serve as a basic and
advanced trainer. The plane, which is
built out of carbon fiber, was displayed in
International Defence Exhibition in Abu
Dhabi in February 2019.

AMERICAS
US AIR FORCE RESUMES PEGASUS DELIVERY

The US Air Force has received a KC-46
Pegasus on March 11, 2019 after the
aircraft passed a Foreign Object Debris inspection at Boeing’s production facility. The
Pegasus is a flight refueling aircraft (FRA)
developed by Boeing. The US Air Force
selected the Pegasus to replace the KC-135
Stratotankers. The first Pegasus was scheduled to be delivered in August 2017; but
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INDIAN AIR FORCE

On March 1, 2019. Air Marshal Raghunath Nambiar, PVSM AVSM VM & Bar,
took over as Air Officer Commandingin-Chief, Western Air Command,
Indian Air Force.

GULFSTREAM

On February 25, 2019, Gulfstream
Aerospace announced the appointment
to its leadership team of Colin Miller,
former Vice President of Flight Operations, Gulfstream and Greg Collett,
former Vice President, Initial and Final
Phase Manufacturing, Gulfstream, to
enhance agility and innovation.

was delayed until January 2019. Delivery
of the FRA was halted last month after
foreign object debris was found in one of
the aircraft. Subsequent deliveries will occur as Boeing successfully completes each
aircraft’s inspection and actions assigned
from the review. Boeing plans to deliver 36
of the aircraft this year and about a dozen
more are nearing completion.

NORTHROP GRUMMAN’S OFFER OF AN/APG-83
AESA SYSTEM

Northrop Grumman has offered to replace the obsolete radar on the US Boeing
B-52H Stratofortress strategic bombers
with its AN/APG-83 active electronically
scanned array (AESA) radar. The USAF
wants to upgrade the entire B-52 fleet
with a new radar system. It is looking
at several options to satisfy its Radar
Modernisation Programme to replace the
B-52’s now obsolete Northrop Grumman
AN/APQ-166 mechanically-scanned radar.
The AN/APG-83 system is also known as
the Scalable Agile Beam Radar (SABR).
A version of SABR has been developed
for the B-1B fleet. According to Northrop
Grumman, SABR provides a reliable,
cost-effective, off-the-shelf, low-risk radar
upgrade solution for multiple platforms.

LOCKHEED MARTIN TO SELL FALCON AIR
DEFENCE SYSTEM TO UAE

Lockheed Martin has targeted the UAE
for the sale of the Falcon Air Defence System. Lockheed Martin, Diehl Defence and
Saab had unveiled the Falcon, a short
and medium range air defence system, at
the International Defence Exhibition and
Conference in February 2019. They hope
the UAE will be the first customer. The
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LOCKHEED MARTIN

On March 14, 2019, Lockheed Martin
announced the appointment of Roderick McLean as Vice President and
General Manager of the company’s Air
Mobility & Maritime Missions Organisation, succeeding George Shultz,
who will retire later this year.

AIR BP

Leading international aviation fuel
products and services supplier, Air
BP, announced the appointment of
Daniel Tyzack as Managing Director,
Asia Pacific with effect from February 25, 2019.

QuickRoundUp

for $322.5 million to develop new rocket motors for the
Advanced Anti-Radiation Guided Missile - Extended Range
(AARGM-ER). The deal provides for engineering and manufacturing development of the AGM-88G variant of the Advanced
Anti-Radiation Guided Missile which is used on the F/A-18E/F
Super Hornet, EA-18G Growler and F-35A/C aircraft platforms.
Work is scheduled to be finished by December 2023.

Pilatus

Pilatus delivered a PC-24 to the Swiss government which
it had ordered in 2014. The brand-new PC-24 Super
Versatile Jet replaces a business jet supplied by a North
American manufacturer and previously used for government flights. The Swiss Air Force will operate the aircraft
for the Swiss government.

new missile system was developed in response to a request from the UAE, which
seeks to replace Lockheed’s Hawk Air
Defence System. The Falcon is designed
to counter threats such as unmanned
aerial systems, cruise missiles, fixed and
rotary-wing aircraft capable of delivering
ordnance at extended ranges. The missile
integrates Diehl’s 40 km range infra-red
imaging system tail and vector-controlled
interceptor and vertical launcher, with
Saab’s 360-degree Giraffe radar system
and Lockheed’s SkyKeeper command and
control battle manager.

Pratt & Whitney

BOEING’S LATEST UNMANNED PLATFORM

Rolls-Royce

Boeing has introduced its newest
Unmanned Platform, called the Boeing Airpower Teaming System. Boeing
Australia designed the system, which is
the company’s largest investment in a
new aircraft outside the US. The System
will complement and extend airborne
missions through smart teaming with
existing military aircraft. The Australian
Government and Boeing will produce a
concept demonstrator called the Loyal
Wingman – Advanced Development
Programme that will provide key learnings toward the production of the Boeing
Airpower Teaming System. The Boeing
Airpower Teaming System will provide
fighter-like performance and will have a
range of more than 2,000 nautical miles.
The System integrates sensor packages
onboard to support intelligence, surveillance and reconnaissance missions as
well as electronic warfare. It uses artificial
intelligence to fly independently or in support of manned aircraft while maintaining
safe distance from other aircraft.. 

The US Navy has awarded Pratt & Whitney a $71.4 million
task order to support the F-35 Lightning II Joint Strike
Fighter of the US Air Force, US Navy, non-Department of
Defence participants and FMS customers. The United Technologies subsidiary will mature the F-35 propulsion system
ahead of service operational use of the fighter aircraft.
Work is scheduled to be finished by December 2023.

Raytheon

The US Air Force Life Cycle Management Centre has awarded
Raytheon $21.2 million contract to retrofit the F-15 fleet with
Mode 5 capability for the APX-114 and APX-119 on the F-15
models C/D/E via a hardware retrofit and software upgrade.
The US Air Force has contracted Rolls-Royce with a $19.5
million modification for C-130J Propulsion long-term
sustainment which has an improved performance over
its C-130E/H predecessors, such as 40 per cent greater
range, 21 per cent higher maximum speed and 41 per cent
shorter takeoff distance. Work is expected to be completed
by the end of January next year.

Singapore

Singapore plans to buy an initial four F-35 fighter jets from
Lockheed Martin for replacing its F-16 fleet. Defence Minister Ng Eng Hen said on March 01, 2019 that the Ministry
will issue a Letter of Request (LOR) to the US regarding the
purchase. The LOR will request an initial acquisition of four
F-35s, with the option of a subsequent eight.

Taiwan

It has been reported that Taiwan officials have made a
request to buy 66 F-16V jets from the US for $13 billion.
The Air Force confirmed it had made a request to the US
regarding purchase of new fighter jets, but declined to
say which planes exactly it was hoping to buy. Taiwan is
currently upgrading its 144 F-16 A/B jets to F-16Vs as
part of a $3.68 bil lion project launched by the government in 2016.
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Jet CRISIS
Learn &
remodel

Illustration: Anoop Kamath

Airlines need to induct aircraft of the right size and
guard against over-capacity as both these could be
detrimental to their business strategy

India’s largest full services carrier Jet Airways, is
currently in the midst of a serious financial crisis that has
become a threat to its very survival. Incorporated as a limited
liability company on April 1 1992, soon after the liberalisation of
the Indian civil aviation sector that opened the doors to the private sector, Jet Airways was granted ‘scheduled airline’ status in
January 1995. After the launch of Air Deccan a decade later that
ushered in the low-cost concept, Jet Airways took over the failed
Air Sahara and established its low-cost arm - JetLite and JetKonnect. However, these were wound up in 2014 making Jet Airways
the third full services airline in India after Air India and Vistara.
In a move to further liberalise the Indian civil aviation sector, in September 2012, the government permitted foreign airlines to buy stake of up to 49 per cent in Indian carriers. In
response to a proposal by Etihad Airways to enter into a strategic partnership, on November 12, 2013, a deal between the
two airlines was finally clinched for $379 million. Naresh Goyal,
a Non Resident Indian business tycoon and the founder Chairman of Jet Airways, retained 51 per cent share in the airline.
Trouble for Jet Airways began at the end of the financial year
2017-18 when the airline suffered heavy financial loss in the quarter January-March 2018 amounting to `1,045 crore. This was followed by a loss of `1,323 crore in the quarter April-June 2018.
Financial difficulties for the airline were further aggravated when
it suffered a loss of `1,297.5 crore in the quarter July-September 2018. Massive financial loss suffered continuously for several
quarters drove the airline to a point where it did not have adequate funds to sustain operations beyond a period of two months.
Before the airline was hit by financial crisis, Jet Airways had
119 aircraft on its inventory that were operating regular flights
and had 230 on order. As of March 23, 2019, the airline had
grounded 77 aircraft of its fleet due to non payment of lease
charges leaving only 42 in operation. Jet Airways has been compelled to cancel a large number of flights and suspended operations to several destinations including Abu Dhabi. Unfortunately,
its strategic partner Etihad Airways has not been able to help Jet
Airways tide over the crisis as the Middle East carrier has been
battling its own financial problems. Serious differences had
cropped up, between the two strategic partners as Etihad Airways did not want its stock holding to be capped at 24 per cent
and also was insistent that the shareholding by the promoter
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By air marshal b.K. PANDEY (Retd)

and Chairman Naresh Goyal be reduced to relegate his position
to a less important role in the management of Jet Airways. This,
for obvious reasons, was not acceptable to Naresh Goyal.
An airline in India facing financial crisis is not unique to Jet
Airways. In fact all the players in the Indian airline industry have
been battling with a number of adverse factors, most important of
these being the inordinately high and perpetually escalating cost
of Aviation Turbine Fuel (ATF). As expenditure on ATF consumed
accounts for more than half the operating cost of an airline, the
increasing burden of ATF has serious implications for the financial health of the airlines. The problem is compounded by the
fact that while the cost of operations for the airline is increasing,
air fares have remained depressed on account of the intensely
competitive environment. In fact, there has not been any significant increase in air fares over the last two decades. Besides, a full
service carrier such as Jet Airways is clearly at a disadvantage
financially when compared with low-cost carriers such as IndiGo
or SpiceJet who seem to have a better grip over the market share.
While both Jet Airways and Etihad have reportedly been
engaged in trying to contain the burgeoning financial crisis,
the government too appears to be concerned and keen to assist
in finding a solution to the problem. With national elections
round the corner, the government can ill afford to see Jet Airways collapse leading to a loss of 16000 jobs. The government
has therefore asked the state-owned banks to pitch in to bail
out the Indian carrier in distress. But what is more relevant
and urgently needed is a solution in the long term. For this,
the government needs to go beyond formulating only regulatory
framework; but more importantly, create a business-friendly
environment wherein the Indian airline industry can hope for
healthy growth. One immediate and important step that government needs to take is to bring ATF under the purview of GST.
Also, the government must ensure that the regulatory authorities function as ‘facilitators’ and not as ‘impediments’.
On their part, the airlines ought to restructure their business
models periodically to be in harmony with the dynamics of the
changing business environment. Airlines need to induct aircraft
of the right size and guard against over-capacity as not paying
heed to both these could be detrimental to their business strategy.
Unless these are followed, airlines may continue to face adversities that can seriously undermine their business interests. SP
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“... if it is information you require, this will
save a lot of time on Google or other research
to get the information all in one place.”
—Alan Peaford, Editor-in-Chief, FINN
(Farnborough International News Network)

SP’s

Civil Aviation
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Union Minister for Civil Aviation, Suresh Prabhu receiving
a copy of SP’s Civil Aviation Yearbook from Publisher and
Editor-in-Chief of SP Guide Publications Jayant Baranwal.

Minister of State for Civil Aviation Jayant Sinha receiving
a copy of SP’s Civil Aviation Yearbook from Publisher and
Editor-in-Chief of SP Guide Publications Jayant Baranwal.
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SP’S MILITARY YEARBOOK, a journey since 1965
(an indispensable reference by leaders for
leaders) offers:
 The

new edition with enormous amount of additions
and updates.

 SP’s

Military Yearbook 17-2018 includes:



Additionally – an extensive collection of Asian
countries (approximately 44 countries);



Military leadership profiling, exhaustive
collection of contact references;



Carefully updated inputs on budgets, analysis,
etc. as a regular collection beyond;



Some of the most thought-provoking articles for
global and domestic audience.

India’s Defence Minister Nirmala Sitharaman being
presented with SP’s Military Yearbook by Publisher &
Editor-in-Chief Jayant Baranwal
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