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In tune with the spirit of the  
nation’s 75th year of 

independence, the 14th edition of 
India’s grand airshow, Aero India 

being held in Bengaluru, has 
been specially curated for  

the occasion

Jayant Baranwal 

Publisher & editor-in-Chief

The issue includes an exclusive interview of air Chief 
Marshal V.R. Chaudhari, Chief of the Air Staff, who shared some 
very elaborate and candid insights on the plans and prepared-
ness of the Indian Air Force. He highlighted the shortage in the 
number of fighter squadrons in the IAF that is being addressed 
through multi pronged approaches and also underlined that the 
IAF transport fleet is the fourth largest in the world, comprising 
a mixed bag of aerial assets, is undergoing further enhance-
ment including the induction of the C295 aircraft which has 
a major ‘Make in India’ component. The Air Chief, during his 
interaction, highlighted a few interesting aspects like necessity 
of ‘Make in India’ in the MRFA programmes, progress on the 
acquisition of the Flight Refuelling Aircraft and the support of 
IAF in developing a domestic drone industry. Fully supporting 
the move towards indigenisation, he reiterated that IAF is at the 
fore front of these efforts.

Union budget for the year 2023-24 was recently presented 
in the Indian Parliament by Finance Minister Nirmala Sithara-
man at the time when there were uncertainties across the world 
economy but the Indian Economy has been recognised as a 
‘bright star’ with the economic growth estimated at seven per 
cent, the highest among all major economies. This was empha-
sised by the Finance Minister alongside that the Indian economy 
is on the right track. Highlights from the Defence budget and 
allocations for the Civil Aviation sector are included in the issue.

In a major tragedy that is currently unfolding, a major 
earthquake hit Türkiye and Syria leading to huge loss of life and 
infrastructure. India was amongst the first countries to respond 
with relief efforts. IAF swung into action and has sent 4 C-17 
plane loads with NDRF teams, field hospital, doctors, paramed-
ics, search and rescue (SAR) equipment, extrication tools, medi-
cal equipment and supplies. An overview of India’s emergency 
relief assistance is given in the magazine.

This special edition also looks back at the year 2022 through 
spotlighting major milestones in military aviation during the 

year that saw military aviation technology progress in leaps 
and bounds. Air Vice Marshal Sanjay Bhatnagar (Retd) high-
lights some such milestones, from hypersonic strike missiles 
to sixth generation combat aircraft. In another report, he also 
shares some major path breaking space events of 2022 when 
many significant activities and developments took place across 
the globe in the space domain. 

In his Last Word, AVM Sanjay Bhatnagar (Retd) covers the 
importance of developing a domestic aero engine capability 
without which we will never be truly self-reliant. Aeroengine 
is one of the most complex and investment heavy systems to 
manufacture which is why the focus on developing them indig-
enously is crucial and need to be undertaken post haste.

In a milestone event, after more than half-a-century of pro-
duction, curtains fell on the Boeing 747. The final 747, a 747-8 
freighter, departed Boeing with great fanfare. Known far and 
wide as the ‘Queen of the Skies’, the final 747 took a unique, 
crown-shaped flight path on its way to entering the Atlas Air 
fleet. Ayushee Chaudhary traces the history of perhaps the most 
popular aircraft in the history.

All this and more in this issue of SP’s Aviation. Welcome 
aboard and we wish you many happy landings!

Meet us at Hall C, Stall No. CS1.13 at the Aero India 2023.
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The year 2022 has witnessed some amazing 
activities taking place across the globe in the 

space domain

By Air Vice MArshAl sAnjAy BhAtnAgAr (retd)

The list is significant and vast. We had some of the 
 biggest and most exciting launches and lots of incredible sci-
ence missions that have inspired the scientific community and 
the masses. International space arena seems to have been abso-
lutely undeterred by the pandemic. We look back and reflect on 
some of the exciting things that happened in 2022.

James Webb space Telescope commissioned
The James Webb Space Telescope (JWST), a $10 billion NASA 
project, was launched into orbit on the Christmas of 2021 with 
an objective to give astronomers a glimpse at the universe in 
infrared format. The telescope made a long flight to its present 
position (L1 Lagrangian point, 1.5 million kms from Earth) and 
carried out some very complicated procedure of deploying the 
main honeycomb shaped mirror and sun shield. 

In July 2022, it started sending some amazing pictures of 
highest resolution images ever seen of distant galaxies as they 
were billions of years ago, promising astronomers a glimpse into 
our beginning of creation. An image of Jupiter taken by JWST, 
showed the planet’s weather patterns, tiny moons, altitude levels, 
cloud covers and auroras at the northern and southern poles. In 
November 2022, JWST found two more galaxies, one that may 
have been formed just 350 million years after the big bang.

The stunning clear color pictures of the unseen universe 
were hailed by the NASA Chief, Bill Nelson, as a new era in 
astronomy, showcasing JWST’s ability to look back 13.5 billion 
years, close to the big bang. 

arTemis-i
The year 2022 ended with a significant event with the success 
of the most anticipated Artemis-I mission. NASA’s Artemis-I 
mission is its first big step toward returning astronauts to the 

moon after a gap of nearly 50 years, since Apollo-17, when two 
astronauts became the last of only 12 moonwalkers in history. 

NASA launched its most powerful rocket, the Space Launch 
System (SLS), taking its unoccupied Orion spacecraft from Flori-
da’s Cape Canaveral on November 16, 2022. The entire mission 
went flawlessly from the launch of the rocket to the orbit around 
the moon to the return back to Earth. Orion splashed down 
after a 1.3 million miles, 26 days flight on December 11, 2022. 
This was a critical test flight to test the hardware and support 
systems for sending humans back to the moon and beyond. It 
provided a foundation for human deep space exploration.

It is exciting to know that we are going back to the Moon, 
that humans are going to be setting foot on the moon in just a 
couple of years. Artemis programme seems to be on track for a 
crewed lunar fly around in 2024 and a moon landing in 2025.

darT: smashing The asTeroid dimorphos
Asteroids have been bombarding our planet for billions of 
years. NASA has found about 40 per cent of the large asteroids 
as wide as 500 feet that could pose a threat to the Earth. NASA 
keeps an eye out for other hazards through a network of tele-
scopes owned by its international partners, on the ground and 
in space. It has been working to develop space based systems to 
protect from approaching asteroids that are likely to adversely 
impact the Earth.

NASA devised a Double Asteroid Redirection Test (DART) to 
undertake few tests. In a path breaking watershed event, on 
September 26, 2022, the NASA-built DART probe rammed the 
asteroid ‘Dimorphos’ (Dimorphos is a moon to a huge asteroid 
system named Didymos). The purpose of the operation was to 
check the possibility of using kinetic impact to change the orbit 
of an asteroid or any space body threatening the Earth.

AriAnespAce’s AriAne 5 rocket 
lAunches with nAsA’s JAmes webb 

spAce telescope onboArd

Pathbreaking 
SPace eventS 

of 2022
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It was literally an astounding success, the collision and its 
impact were monitored both by a satellite that was deployed 
from the DART probe itself, in advance and by a number of 
ground and space observatories. The recorded observations 
brought out a large emission of matter, resulting in the forma-
tion of a double comet-like, 10 thousand kilometers long tail. 
Also, collision with DART caused Dimorphos’ orbital period 
around Didymos to change by 32 minutes.

china’s Tiangong space sTaTion
2022 was also a year of significant space achievements for 
Chinese Manned Space Agency (CMSA), tasked with the con-
struction and operations of its Space station named Tiangong, 
(‘Heavenly Place’). China launched its core module, called 
Tianhe, (‘Harmony of the Heavens’) on April 28, 2021. There-
after, the first astronauts arrived in 
June 2021. In July 2022, the scientific 
module ‘Wentian’ was docked to it 
and in November 2022, the scientific 
module ‘Mengtian’. 

Tiangong comprises of a core 
module (can accommodate a maxi-
mum of six taikonauts) and two 
experiment modules, about one fifth 
the size of the ISS. Tiangong also has 
an external robotic arm, which can 
support activities and experiments 
outside the station and three dock-
ing ports for resupply vehicles and 
manned spacecraft. 

Unlike the International Space 
Station (ISS), built over a period of 13 
years by a coalition involving NASA, 
European Space Agency (ESA) nations, 
Russia, Canada and Japan, Tiangong 
is entirely built and run by China that 
too built in less than 19 months.

all privaTe asTronauTs creW 
To iss:  axiom-1
On April 8, 2022, the first all private 
crew of astronauts were launched 
to International Space Station (ISS), 
onboard the Axiom-1 mission, a SpaceX Falcon-9 rocket from 
Cape Canaveral. It safely returned on April 24, 2022.

The three civilians, paid an estimated $55 million for the 
17 day mission, during which they joined US and Russian crew 
aboard the ISS. They jointly conducted more than 25 research 
projects involving regenerative medicine and space technology. 
Following the success of their first flight, Axiom now plans to 
offer crewed flights to the ISS as often as twice per year, similar 
Axiom-2 mission is planned in May 2023.

record number of launches by china and spacex
SpaceX and China have undertaken a record number of launches 
in 2022. SpaceX has launched astonishing 61 rockets into orbit 
with 100 per cent success, surpassing its record of 31 launches 
in 2021. Many of these launches were for Starlink (broadband 
constellation), other were in support of the ISS, the US military or 
private customers. Falcon Heavy flew once in November 2022, 
its first launch since 2019 and the rest were Falcon 9 rockets.

China too had a hugely successful year in space. It had 64 
impressive launches in 2022 (both crewed and un-crewed) and 

58 of those were successful; in 2021 it had 55 launches, the 
highest in the world. Some of these 64 were by the government 
while others were by private companies that are essentially 
contractors of the government. Many of these were of Earth 
observation satellites that may also have military purposes, 
while others were in support of the Tiangong space station.

success of reusable rockeT
In 2022, the SpaceX was one of first companies to use rocket 
reusability, Blue Origin followed it. Both have a record of 14 
launches for a single booster. Falcon 9 rockets used by SpaceX are 
designed to land on a drone ship or on a pre-designated tarmac. 
SpaceX has been consistently undertaking reusable launches and 
landings. SpaceX has been so very confident about its precision 
landing capability that it has been live streaming most of those 

landings using onboard cameras on 
the rocket or at the landing site.

highlighTs of indian space 
secTor & coming of age of 
indian privaTe spaceTech 
companies
2022 has been a truly momentous 
year for space exploration for various 
space faring nations. ISRO too has 
been making several breakthroughs 
in the field of space exploration.

ISRO’s Achievements in 2022
2022 is a year when the Indian space 
sector recovered from the pandemic 
related setbacks of previous two 
years and witnessed five launch mis-
sions, as opposed to just two each in 
2020 and 2021.

The first mission of 2022 was PSLV-
C52 Earth Observation satellite 4 (EOS-
04) on February 14, 2022. EOS-04 is 
a Radar Imaging Satellite designed to 
provide high quality images under all 
weather conditions for applications in 
the field of agriculture, forestry, plan-
tations, soil moisture, hydrology and 

flood mapping etc. The satellite has a mission life of 10 years. 
PSLV-C53, recorded ISRO’s second mission of the year on 

June 30, 2022, deploying three satellites from Singapore. It is 
noteworthy that generally, the fourth stage of the rocket ends 
up as space debris, it was for the first time that the final stage 
of this rocket was used as an orbiting experimental platform, 
termed as PSLV Orbital Experimental Module (POEM). This 
method demonstrated better utilisation of an in-space resource 
for conducting on board experiments. 

ISRO attempted to launch its under development Small Sat-
ellite Launch Vehicle (SSLV), a three stage solid fuel rocket, its 
fourth launch for SSLV series. However, an anomaly for two sec-
onds in one of the accelerometers in the launch vehicle led to 
the mission’s underperformance and the ejected satellites were 
lost rendering the mission unsuccessful. 

On October 23, 2022, ISRO launched its heaviest rocket 
GSLV Mk3, carrying its heaviest ever payload. It was the first 
ever commercial flight of this rocket. 36 Internet communica-
tion satellites of OneWeb were launched successfully in Low 
Earth orbit. This marked a significant milestone for the rocket, 

lAunch of isro’s pslV-c54
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having been successful in all five of its launches thus far. This 
mission and its follow-up launch is likely to bring in close to 
`1000 crore in revenue to New Space India Limited (NSIL), 
ISRO’s commercial arm. 

ISRO’s final launch of the year 2022 was the PSLV-C54, 
which carried Indian EOS-06 along with eight Nano satellites 
including the India-BhutanSat. 

Besides the launches, ISRO has been actively involved in 
whole lot of other related activities. In June 2022, NSIL made its 
debut in the commercial space sector with the launch of GSAT-24 
communication satellite, the first demand driven mission being 
launched from Kourou, French Guiana. 2022 also witnessed sign-
ing of 19 Technology Transfer Agreements and has successfully 
transferred eight ISRO developed technology to Indian industry. 

India’s Private Space Sector in 2022
The opening of Indian Space sector in 2020 to private players 
has afforded unprecedented opportunities to Indian Spacetech 
startups. Setting up of Indian National Space Promotion and 
Authorisation Centre (IN-SPACe) and enhancing the role of NSIL 
have been few other steps of reforms unveiled by the Govern-
ment that has unleashed the innovative spirit of Spacetech start-
ups. They are willing to adapt to new developments. 

As of December 2022, there are 111 startups registered 
with the Government run Indian National Space Promotion and 
Authorisation Centre (IN-SPACe). Indian startups have raised 
more than $245.35 million in funding.

One of the major highlights has been the award of a contract 
to build five PSLV rockets to a consortium of Government run 

Hindustan Aeronautics Limited (HAL) and privately run Larsen 
& Toubro (L&T). This clears the way for the industry to carry out 
an end-to-end production of a rocket that has been the main-
stay of India’s space launch activity. The contract was awarded 
by NewSpace India Limited (NSIL) at a price of `860 crore.

On November 18, 2022, Vikram-S, a sub-orbital rocket 
built by Indian startup Skyroot Aerospace took the skies from 
Sriharikota, Andhra Pradesh. This maiden launch of a private 
rocket from Indian soil was a success and helped validate the 
company’s technology and capability. This was an experimen-
tal launch to the Upper atmosphere and the company hopes to 
launch satellites by the end of 2023. 

In another first, on November 26, 2022, PSLV-C54 for the 
first time placed nanosatellites built by Indian private Spacetech 
startups Pixxel and Dhruva Space in space. It was third hyper-
spectral satellite for ‘Pixxel’ and ‘Dhruva Space’ successfully 
validated its Satellite Orbital Deployer.

On November 28, 2022 Agnikul Cosmos announced the 
inauguration of India’s first private rocket launch pad and 
mission control centre, set up at Satish Dhawan Space Centre 
(SDSC), Sriharikota. Nation will soon witness the maiden launch 
of Agnikul’s rocket. Digantara, a Spacetech startup dealing in 
Space Situational Awareness, built the world’s first commercial 
space weather sensor.

Many space missions by ISRO are planned for 2023 includ-
ing Chandrayaan-3 (on GSLV Mk III), maiden flight of Gagan-
yaan to Aditya-L1 as India’s first solar observation mission in 
March 2023, Mangalyaan-2 to Mars, may be Shukrayaan-1 as 
Venus orbiter mission and more such missions. SP

https://www.rolls-royce.com
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IndIa’s swIft EmErgEncy rElIEf 
assIstancE to türkIyE & syrIa

india has dispatched four C-17 aircraft with relief 
material, rescue and medical personnel to Türkiye including a 
30-bed field hospital and a 99-member medical team as part of 
its Humanitarian Assistance and Disaster Relief (HADR) efforts 
to assist earthquake-hit Türkiye and Syria.

The first two C-17s left with self-contained National Disas-
ter Response Force (NDRF) teams, including dog squads, search 
and rescue (SAR) equipment, extrication tools and vehicles. The 
Ministry of Home Affairs (MHA) said that, in all, two teams con-
sisting of 101 NDRF personnel have been sent, with doctors and 
paramedics for providing necessary assistance. The field hospi-
tal was mobilised hours after the announcement of assistance 
and dispatched with a 99-member medical team. The team com-
prises of critical care specialist teams, including an orthopaedic 
surgical team, a general surgical specialist team, and medical 

specialist teams, apart from other medical teams. The teams are 
equipped with X-ray machines, ventilators, an oxygen genera-
tion plant, cardiac monitors and associated equipment to estab-
lish a 30-bedded medical facility. The fourth IAF C-17 aircraft 
left for Türkiye with the remaining component of the field hospi-
tal. This includes 54 members of the Indian Army medical team 
as well as medical and other equipment to establish the facility. 
A 45-member Army medical team with components of the field 
hospital had left a couple of hours prior in another aircraft.

To Syria, India has despatched medical supplies in an IAF 
C-130 transport aircraft to Damascus. “An IAF flight carrying 6 
tons of emergency relief assistance has taken off for Syria. Con-
signment consists of life saving medicines and emergency medi-
cal items. Indian stands in solidarity with those most affected by 
this tragedy,” External Affairs Minister S. Jaishankar tweeted. SPPh
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Major Milestones in 2022: 
Military aviation

From hypersonic strike missiles to sixth generation combat aircraft, as some major projects 
fructified, the year 2022 saw military aviation technology progressing in leaps and bounds

By Air Vice MArshAl sAnjAy BhAtnAgAr (retd)

the year has been significantly eventful, we look at 
some major milestones achieved in the military aviation domain.

German air Force decides on F-35s
Lockheed Martin’s F-35 undoubtedly seems to be the fighter 
aircraft of the year 2022. Germany in March 2022 put to rest its 
long raging debate about the best aircraft to replace its ageing 
Tornado strike fighters. F/A-18E/Fs and EA-18Gs so far was a 
strong contender, the German government decided to buy 35 
Lockheed Martin F-35, at an estimated cost of Euro 7.6 billion, 

and additional Euro 2.4 billion for weapons and infrastruc-
tureat its operating base.

In 2021, Finland and Switzerland selected the F-35, thereaf-
ter, the Czech Republic opted for F-35As and Greece submitted 
a request to purchase the US built fighter.

The F-35 is a $412 billion programme, started in 2019, and 
is yet to enter full rate production, owing to testing delays and 
other issues. The US Air Force (USAF) plans to buy 1,763 of 
these, although it has hinted it may cut that to 1,050; the US 
Navy wants 273; and the US Marines want 420. Under current 

The B-21 RaideR was unveiled To The puBlic aT a ceRemony decemBeR 2, 2022
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plans, the Pentagon will buy one third of its 2,470 aircraft F-35 
fleet (including 14 test models) before green lighting full rate 
production. 2022 was also the year when, delivery of new F-35s 
was temporarily halted when it was discovered that there were 
Chinese made materials in the aircraft.

automated reFuelinG
In July 2022, Airbus’ A330 Multi-Role Tanker Transport 
(MRTT) became the first tanker to be certified for automatic 
air-to-air refueling (A3R) without a boom operator. Spain’s 
National Institute of Aerospace Technology signed off on the 
A3R capability to refuel the F-16 during daylight following a 
test campaign in collaboration with the Republic of Singapore 
Air Force.

A3R as a technology is developed and patented by MTSI 
that makes the receiving aircraft passive. This capability has 
been developed with an objective to improve overall safety of 
aerial refueling missions by accurately maneuvering the hose 
to the receiving aircraft through the use of machine vision and 
autonomous controls. A3R allows manned or unmanned tanker 
to refuel autonomous systems in a manner that keeps them 
focused on the mission at hand. This solution can easily be con-
figured to various host platforms and provides a means to make 
legacy and future UAS systems air refuellable.

KF-21 Flies
After being unveiled in April 2021 during a rollout ceremony at 
the headquarters of Korea Aerospace Industry (KAI) at Sacheon 
Airport, the KAI KF-21 Boramae fighter completed its first flight 
on July 19, 2022.

The KF-21 Boramae (young hawk’ or ‘fighting hawk’) is a 
Korean lead fighter aircraft development programme with the 
goal of producing an advanced multirole fighter for the South 
Korean and Indonesian Air Force. It is powered by a pair of 
General Electric F414s engines, the aircraft carries four captive 
MBDA Meteor missiles. Programme partner Indonesia later reit-
erated its support for development of the KF-21.

Manufacturing is scheduled to begin in 2026. At least 40 
aircraft are planned to be delivered by 2028, with South Korea 
expecting to deploy a total of 120 of the aircraft by 2032. It 
will also be available for export market, as of now, Poland has 
shown interest in joining the programme.

B-21 raider
Northrop Grumman’s B-21 Raider was unveiled on December 
2, 2022 at the company’s site in Palmdale, California, mark-
ing the first time the world’s first sixth-generation aircraft to 
be seen by the public. The Company unveiled B-21, 34 years 
after the unveiling of its predecessor B-2 and seven years after 
the company won the Long-Range Standoff Bomber contract. 
The USAF plans to buy 100 B-21s to replace its B-1s and B-2s, 
beginning in the mid-2020s.

Hypersonic VeHicles
Several countries are developing hypersonic weapons, which fly 
at speeds of at least Mach 5. There are two primary categories 
of hypersonic weapons:
•	 Hypersonic	glide	vehicles	(HGV)	are	launched	from	a	rocket	

before gliding to a target.
•	 Hypersonic	cruise	missiles	are	powered	by	high-speed,	air-

breathing engines, (scramjets) after acquiring their target.
Unlike ballistic missiles, hypersonic weapons do not follow 

a ballistic trajectory and can maneuver enroute to their destina-
tion.	Hypersonic	weapons	could	challenge	detection	and	defend	
due to their speed, maneuverability and low altitude of flight.

The US has actively pursued the development of hypersonic 
weapons as a part of its conventional prompt global strike pro-
gramme since the early 2000s.

The US Government has shown a growing interest in pur-
suing the development and nearterm deployment of hypersonic 
systems. This is due to the fact that both Russia and China, have 
made numerous technological advances, both countries have a 

(aBove lefT) f-35a lighTning ii; 
(aBove RighT) a330 mRTT Refuelling euRofighTeR;

(RighT) Kf-21 BoRamae fiRsT flighT.
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number of hypersonic weapons programmes and in all probabil-
ity	have	operationalised	their	Hypersonic	Glide	Vehicles	(HGVs).	
In the US, Raytheon and Northrop Grumman jointly conducted 
two hypersonic flights, launched from an F/A-18F, under a com-
petitive	Hypersonic	Air	Breathing	Weapon	Concept	(HAWC)	pro-
gramme. Thereafter, in September 2022, they have been selected 
to	develop	the	air	launched	scramjet	powered	Hypersonic	Attack	
Cruise	Missile	(HACM)	for	the	USAF	and	Australian	Air	Force.

Russia is pursuing two hypersonic weapons programmes—
the Avangard and the 3M22 Tsirkon (or Zircon). It has report-
edly operationalised the Kinzhal, ‘Dagger’, a maneuvering air 
launched ballistic missile. In addition, Russia is also develop-
ing Zircon, a ship launched hypersonic cruise missile. Zircon is 
reportedly capable of striking both ground and naval targets. 
According to Russian sources, Zircon has a maximum range 
of approximately 625 miles and can be fired from the vertical 
launch systems mounted on cruisers, frigates corvettes, and a 
few submarines.

Russia reportedly fired Kinzhal from a MiG-31 aircraft in 
Ukraine and additionally plans to deploy the missile on the 
Su-34 long-range strike fighter and the Tu-22M3 strategic 
bomber.

russian su-57 aircraFt
The Su-57 is a multirole fighter developed for taking on land, 
maritime and airborne targets. It features stealth technology 
and is currently one of the few fifth generation fighter jets 
(besides the US F-22, F-35, and China’s J-20) operational in 
the world.

According to reports, the 23rd Fighter Aviation Regiment, 
based at Dzyomgi in Russia’s Far East, were the first opera-
tional	unit	within	the	Russian	Aerospace	Forces	(VKS)	to	receive	
these new stealth fighters.

This unit has been a part of Russia’s invasion effort since 
the beginning of Moscow’s ‘special military operations’ against 
Ukraine in February 2022. It was first in June 2022 that Russian 
media reported that Russia had deployed four Su-57s against 
Ukraine and the aircraft was being used to establish a tactical 
information network. In late September 2022, a video purport-
edly showing Su-57 stealth fighter jet flying along the border 
with Ukraine was widely shared on social media. Reports in the 
local Russian media have also suggested that a Su-57 shot down 
a Ukrainian Su-27 Flanker by firing a long-range R-37M missile.

The Russian defence ministry placed a contract for 76 fight-
ers with deliveries planned between 2022 and 2027. Russia is 
known to be expanding its capacity to produce fifth generation 
Su-57	 fighters.	 However,	 the	 overall	 planned	 delivery	 of	 the	
Su-57 fighter jets has been delayed and four aircraft that were 
to be delivered by the end of 2022 will probably be ready by 
mid-2023. The country has also been pitching the aircraft to 
friendly countries, the most recent instance being the Su-57’s 
display at China’s Air Show 2022 at Zuhai.

cHinese J-20 stealtH FiGHter
On November 8, 2022 for a duration of eight days, J-20s took 
part took in aerial display at China Air Show 2022, in Zhuhai, 
South China’s Guangdong Province. It displayed the J-20’s out-
standing maneuverability.

The aircraft is being designed and developed by state-
owned	Aviation	Industry	Corp	of	China	(AVIC).

China will continue to upgrade the J-20 stealth fighter jet 
by employing the latest artificial intelligence (AI) and cognitive 
technologies, to make it perform at its best as a combat system.

J-20s is reported be having a datalink making it feasible for 
it to team up with a J-16 and a J-10C through some compatible 
systems. Recent news reports also suggested that the J-20 can 
fly together with drones. The J-20 will also closely integrate into 
ground, sea, air and space systems.

indian military aViation sector in 2022
While	globally	military	aviation	sector	has	been	buzzing	with	
activity, Indian Defence sector also earned itself a good name 
in 2022, thanks to the impetus provided to Atamnirbharat 

(Top) hypeRsonic aiR-BReaThing weapons concepT 
(hawc) missile; (middle) Russian su-57; 

(aBove) chinese J-20.
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drive by the government. 2022 has been a year of achieve-
ments and accolades for Indian defence manufacturing sector. 
Some of the major landmark events of Indian military aviation 
are highlighted below.

LCH Prachand
One of the major induction for the year 2022 has been indig-
enous	 Light	 Combat	Helicopters	 (LCH),	 named	LCH	Prachand,	
that	was	 formally	 inducted	 into	 the	143	Helicopter	Unit	of	 the	
Indian Air Force (IAF) at the Jodhpur airbase on October 4, 2022.

Designed	 and	 developed	 by	 Hindustan	 Aeronautics	 Ltd	
(HAL),	the	multi-role	attack	helicopter	has	been	customised	as	
per the requirements of the Indian armed forces to operate 
both	 in	desert	 terrains	and	high-altitude	 sectors.	The	LCH	 is	
the only attack helicopter in the world that can land and take 
off at an altitude of 5,000 metres (16,400 ft), which makes it 
ideal to operate in the high altitude areas of the Siachen glacier. 
It is also capable of firing a range of air-to-ground and air-to-
air	missiles.	The	LCH	is	a	5.5	tonne	class	chopper,	powered	by	
two Shakti engines. It is armed with 20mm turret guns, 70mm 
rocket systems and two Mistral air-to-air missiles. It has for-
midable night attack capability, modern stealth characteristics, 
robust armour protection and advanced navigation system, an 
ideal system for modern day warfare.

C295 Aircraft Production
The C295 transport aircraft manufacturing is a great success 
story for India. It is the first time ever that a private sector 
company is going to manufacture military transport aircraft 
for the IAF. On October 30, 2022 the Prime Minister Narendra 
Modi laid the foundation stone of the C295 transport aircraft 
manufacturing	plant,	in	Vadodara,	Gujarat.	The	C295	transport	
aircraft for the IAF will be manufactured by under Tata and 
Airbus collaboration.

The C295 is a 5-10 tonne capacity aircraft, planned to 
replace IAF’s ageing fleet of Avro-748 transport aircraft, that 
entered service in the early 1960s.

A `21,935 crore deal was signed in September 2021, with 
Airbus Defence and Space to procure 56 C295 aircraft. The 
first 16 fly away aircraft are scheduled to be delivered to the 
IAF between September 2023 and August 2025. The balance 
40, aircraft built in India would be supplied between 2026 
to 2031. 

Apart from making 40 aircraft, this facility would be manufac-
turing additional aircraft for domestic requirements and exports.

BrahMos- Enhanced Range
BrahMos is the only supersonic cruise missile in the world. 
Another key development of the year has been the introduc-
tion of the BrahMos supersonic cruise missiles with enhanced 
range.	The	IAF	successfully	fired	the	Extended	Range	Version	of	
BrahMos Air Launched missile against a ship target from Su-30 
MKI aircraft on May 12 and December 29, 2022. The missile 
achieved the desired mission objectives.

The BrahMos missiles are manufactured in India under 
a joint venture, formed in 1998 between India’s Defence 
Research and Development Organisation (DRDO) and Russia’s 
NPO Mashinostroyeniya. The original BrahMos, had a range of 
290 km (below the MTCR specifications), the extended range 
version has been software modified to have a longer range of 
about 400 km.

With	 this,	 IAF	 has	 achieved	 a	 significant	 capability	 boost	
to carry out precision strikes over very long ranges at target 
on ground or in the sea. The extended range capability of the 
missile coupled with the high performance of the Su-30 MKI 
aircraft gives the IAF a strategic reach and allows it to dominate 
the future battlefields.

In the year 2022 the Indian Armed Forces have been 
equipped with indigenous state-of-the-art weapons, equipment 
and technologies, through a self reliant defence industry with 
a large indigenous content. The sector is steadily progressing 
towards its objective to achieve $25 billion turnover in defence 
production and $5 billion in defence exports by 2025. SP

(Top) pRime minisTeR naRendRa modi lays foundaTion sTone of c295 
facToRy in india; (middle) lch pRachand afTeR inducTion;
(aBove) exTended Range BRahmos aiR-launched missile.
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Air Chief MArshAl V.r. ChAudhAri, 
Chief of the Air StAff,  
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“shortage in the number of  
 fighter squadrons is 

being addressed through 
multipronged approaches”

In an exclusive interview to Jayant Baranwal, Editor-in-Chief, SP’s Aviation on the occasion 
of Aero India 2023, Air Chief Marshal V.R. Chaudhari, Chief of the Air Staff, gave some very 

elaborate and candid insights on the plans and preparedness of the Indian Air Force

SP’s Aviation (sP’s): Electronic Warfare (EW)
(a):  What capabilities IAF should be possessing in view of the 

perceived threat scenarios?
Chief of the Air Staff (CAS): EW systems endow an enhanced 
layer of protection to weapon platforms, while also denuding 
the adversary aircraft of the same. Consequently, there is a need 
to equip all aircraft with EW self-protection systems like Radar 
Warning Receivers, Airborne Self Protection Jammers (ASPJs), 
Missile approach and warning systems and Laser Warning Sys-
tems. Whilst some transport and helicopters do possess some 
capability, there are others which need to be provided with ad-
ditional protection. Such self-protection measures also need to be 
complimented with an offensive EW capability. This could be in 
the form of a transport aircraft jamming from stand-off distances 
or light weight jammers on Remotely piloted aircraft (RPA). Other 
avenues that we are looking at include high power Directed En-
ergy Weapons and multipurpose ground based jammers.

(b): And how do you perceive the current state of affairs?
CAS: The IAF has equipment of diverse origins, thus having 
varying philosophies of employment. This has given us an 
interesting insight into the employment of Electromagnetic 
Counter Measure techniques by different countries. By now 
we are also very familiar with the EW 
methodologies and systems operated by 
our adversaries. We have thus been able 
to refine our techniques and develop co-
gent responses. Work is in progress to 
equip our platforms with the latest EW 
systems, while existing deficiencies are 
being addressed in tandem. But this is a 
cat & mouse game, wherein continuous 
refinements are necessitated and that is 
what we endeavour to do.

sP’s: Please enlighten us in terms of the 
IT-based protection capabilities if you 
are duly satisfied with the current level of 
systems in place.
CAS: As the IAF’s operations become 
more netcentric and our offices more pa-

perless, there is a need for us to enhance the protection of our 
IT assets. We have therefore undertaken a slew of measures in 
this regard. For instance, multi-layered security solutions and 
security management systems are now in place to defend our 
Net Centric Warfare infrastructure. A dedicated Security Opera-
tion Centre (SOC) has also been setup with a dedicated Security 
Information and Event Management System where real time 
threats are monitored. The Computer Emergency Response 
Team of the IAF in turn, responds to these threats. A separate 
Internet Security Operation Centre (iSOC) has also been setup for 
ensuring the security of our internet machines. A dedicated Air 
Force Cyber Group oversees these functions, while air warriors 
are trained in our Information Warfare School which has been 
setup to enhance cyber education and cyber security awareness 
among our personnel.

sP’s: Countering Cyberattacks. Would you like to share what 
sort of eventualities/threat scenarios need to be kept in mind 
while planning and executing the necessary firewalls enabling 
fool-proof solutions?
CAS: Key to our Cyber security is redundancy and defensive depth 
that adopts a layered approach to protect our data and informa-
tion. Our endeavour is that in case of failure of one mechanism, 

another should stepin immediately to foil 
an attack. This multi-layered approach 
enhances the security of our systems 
as a whole and is able to thwart differ-
ent attack vectors. However, we have to 
be very nimble, adaptive and flexible by 
continually upgrading our infrastructure 
and procedures. We have to thus employ 
a combination of security products such 
as next generation firewalls, network seg-
mentation, malware scanners, endpoint 
security, Patch management etc.

sP’s: Multi-Role Fighter Aircraft (MRFA)
(a): When will this programme finalise?
CAS: The IAF plans to induct six squad-
rons of the MRFA in a phased manner. 
IAF is evaluating the responses to the RFI 

“The IAF plans 
to induct six 

squadrons of the 
Multi-Role Fighter 
Aircraft (MRFA) in 
a phased manner. 
The necessity of 

‘Make in India’ has 
been conveyed to 

all the OEMs.”
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and Air Staff Qualitative Requirements for the proposal are be-
ing finalised prior to seeking Government approval. Certain key 
areas which need more elaboration are being queried, follow-
ing which, necessary details would be included in ASQRs. The 
necessity of ‘Make in India’ has been conveyed to all the OEMs.

(b):  What is the ratio of off-the-shelf delivery and manufacturing 
within India?

CAS: Towards reducing our foreign dependencies, the IAF is 
planning to minimise off the shelf deliveries while maximising 
manufacturing within India. The programme will also ensure 
long term maintenance support by Indian resources. The exact 
details can only be worked out as a part of contract negotiations.

sP’s: Fighter Squadrons
(a):  We do believe Rafale has added great edge to the combat-

readiness as the delivery of 36 French jets have been con-
cluded and timely so.

CAS: Answer inclusive in the following response.

(b):  In spite of the above, you have very candidly maintained 
that even by around 2035 the total number of squadrons 
will be well below the authorised and sanctioned level of 
42 fighter squadrons for the Indian Air Force. Does this 
concern you?

CAS: There is no doubt that the Rafale is a very potent plat-
form that has given a fillip to our com-
bat preparedness. But we have to keep 
an eye on the larger picture as well. The 
IAF currently has 31 fighter aircraft 
squadrons. In the next 10 years, the 
squadrons operating the MiG-21 aircraft 
will be phased out completely alongwith 
some squadrons of MiG-29 and Jaguar 
aircraft. However, the shortfall would be 
offset by induction of the indigenously 
manufactured Light Combat Aircraft 

(LCA) Mk-1A fighter aircraft. Right now, the IAF is fully capable 
of undertaking its role of defence of the nation while future con-
cerns are being looked after by current and future acquisitions.

(c):  Is there any plan to arrest the depleting number of Fighter 
Squadrons? Can you kindly share the same?

CAS: The IAF has strived to arrest the draw-down of its fighter 
fleet and presently we are in the process of gradually building 
it up to the approved level of 42 squadrons. The shortage in the 
number of fighter squadrons is being addressed through multi-
pronged approaches to ensure that this is realised within time, 
budget and under the ‘Make in India’ initiative.

The numbers of the indigenously manufactured fighter air-
craft are only going to increase with the procurement of 83 LCA 
Mk1A, for which the contract has been signed with HAL on Jan-

uary 25, 2021. Deliveries are envisaged 
from January 2024 to January 2029. 
DRDO is working towards the indigenous 
development of LCA Mk2 and a fifth gen-
eration fighter aircraft, AMCA. Induction 
of the AMCA is expected to commence 
from 2035. IAF also plans to induct the 
Multi Role Fighter Aircraft (MRFA) in a 
phased manner. The programme is being 
progressed under ‘Make in India’ provi-
sions of DAP-2020.

(Above left) CAS flew with hiS Son SquAdron leAder Mihir v. 
ChAudhAri in CoMMAnd AS PArt of A three AirCrAft CoMbAt 

trAining MiSSion;
(Above right) Air Chief MArShAl v.r. ChAudhAri And Chief of the Air 

StAff of fASf, generAl StéPhAne Mille flew SortieS in the indo-
frenCh exerCiSe gArudA vii;

(right) CAS AddreSSing the CoMMAnderS’ of weStern Air CoMMAnd. 

“We are 
progressing the 

case for procuring 
six flight refuelling 

aircraft (FRA)”
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sP’s: Transport Fleet
(a):  Can you kindly share your perspective of current fleet of 

military transport?
CAS: The IAF transport fleet is the fourth largest in the world. It 
comprises of a mixed bag of aerial assets ranging from VHET-
AC category (C-17) to LTA (Avro & Do-228). Each aircraft type 
in the transport fleet possesses a unique role and has proven 
its mettle on numerous occasions. The nation has been witness 
to the fleets’ contribution during several International evacua-
tions, civil heavy lifts, HADR and SAR of troops and population 
at border areas. The potential of the IAF’s mobilisation capa-
bility was a major highlight during the Eastern Ladakh contin-
gency. The fleet is undergoing further enhancement including 
the induction of the C295 aircraft which has a major ‘Make in 
India’ component.

(b):  Is there any wish-list you may like to 
share with us?

CAS: As the An-32 and IL-76 legacy 
fleets are approaching EOL (End of Life), 
IAF is in the process of identifying suit-
able replacements. The demand for Air 
to Air refueling aircraft as force multipli-
ers towards strengthening our fighting 
potential remains and we are therefore 
progressing the case for procuring six 

flight refuelling aircraft (FRA). As this process is likely to take 
some time, a case for leasing one FRA to augment the train-
ing requirements has also been initiated. Furthermore, we are 
also progressing a case for the induction of additional Dornier 
aircraft and upgrading some of our Dorniers through HAL. As 
part of the indigenisation process, we are also hopeful that MRO 
facilities for most of our platforms are established in India itself. 
We also look forward to early induction of AEW&C Mk II.

sP’s: Rotary Wing Fleet
(a): How about the combat readiness of IAF’s helicopters’ fleet?
CAS: Indian Air Force operates a variety of helicopters from the 
legacy Chetak/Cheetah to the Heavy Lift Chinook, from commu-
nication to attack platforms and from old generation to modern 
helicopters. The IAF helicopter capability has increased mani-
fold in the past one decade with the induction of state of art 
helicopters like Mi-17V5, Chinook, ALH MKIV, Apache and latest 
Light Combat Helicopter. All these platforms have multi-role ca-
pability and are equipped with the latest avionics, weapons and 
other role equipment required to undertake the allotted tasks. 
The successful employment of these platforms in Eastern Lada-
kh bears testimony to their capability and versatility. Addition-
ally, our helicopter fleet has always been at the forefront of all 
national tasks, aid to civil authorities and for providing vital sup-
port for infrastructure development in remote and border areas.

(b): Will be nice if you can kindly share any futuristic plans?
CAS: Recently, we have signed a contract for procurement of 

10 Light Combat Helicopters (LCH) in 
the Limited Series Production version 
wherein four helicopters have already 
been inducted in October 2022. We plan 
to acquire more than 50 LCH in the near 
future. Likewise, procurement of Light 
Utility Helicopter (LUH) is also being pro-
gressed as a replacement for the Chetak/
Cheetah helicopters. In the longer term, 
we would be keen to acquire the Indian 

Air Chief MArShAl v.r. ChAudhAri flieS three indigenouS PlAtforMS 
being induCted into indiAn Air forCe AS PArt of itS drive towArdS 
AtMAnirbhArtA
(Above left) light CoMbAt AirCrAft (lCA)tejAS; 
(Above right) light CoMbAt heliCoPter (lCh) And 
(left) hinduStAn turbo trAiner-40 (htt-40) .

“The IAF transport 
fleet is the fourth 

largest in the 
world”

Ph
o

to
g

r
A

Ph
S:

 P
ib

, S
Po

k
eS

Pe
r

So
n

M
o

d
 / 

tw
it

te
r



16 ISSUE 2 • 2023  www.sps-aviation.com

CAS IntervIew  EXCLUSIVE

Multi-Role Helicopter (MRH) which would 
be designed and developed indigenously. 
The design and development (D&D) is 
likely to take six to eight years and would 
cater for future MRH requirements of the 
IAF. Induction of IMRH is likely to com-
mence from 2032 if there is no delay in 
the D&D.

sP’s: How do you perceive the evolving 
roles of unmanned versus manned plat-
forms?
CAS: If you recollect an answer, I gave 
to a question at our annual press confer-
ence, prior to Air Force Day in October; 
I had said quite clearly, that ‘The Future 
is Unmanned’. The air domain was the 
first sphere where the unmanned aircraft had proliferated. This 
is primarily due to a larger line of sight distance which permits 
long ranged remotely controlled operations. But, as over the ho-
rizon links become common and machine autonomy increases, 
we will see a boom across all domains. In fact we are already 
seeing it on land and sea as well. 

Our study of recent conflicts has thrown up certain limita-
tions of such aircraft in a contested airspace. Therefore, in the 
near term, there may be instances where it may not be prudent 
to deploy unmanned systems & others where they would be the 
platform of choice. Further down the line, we are likely to see 
systems that are designed as ‘optionally manned’ from the word 
go. More collaboration between manned and unmanned systems 
is also on the anvil. The IAF is also pursuing a similar project 
with HAL which is progressing quite well.

sP’s: Self-reliant Aerospace and Defence industry
(a):  How do you perceive the R&D efforts being made in the 

country as this remains the foundation of achieving self-reli-
ance towards the most crucial and the most non-compro-
mising industry-the aerospace and defence industry.

CAS: IAF has always supported the national vision of ‘Atmanirb-
har Bharat’ and IAF was at the forefront of indigenisation ef-
forts. In the last few years, IAF has inducted various aircraft, ra-
dars and airborne platforms developed within the country. The 
induction of LCA (Tejas), Aslesha Radars, Astra Air-Air Missile, 
Akash Surface to Air Missile, Advanced Light Helicopter (ALH), 
Integrated Air Command & Control System (IACCS) and Light 
Combat Helicopter (LCH) are a testimony of IAF’s commitment 
to the national vision of Atmanirbhar Bharat.

Since 2016, the Government has ensured that the most 
preferred option for capital acquisition is to buy Indigenously 
Designed Developed and Manufactured (IDDM) category equip-
ment, followed by the Buy (Indian) category. Also, to enhance the 
participation of Indian private industries 
in the field of defence manufacturing 
and production, the Government has 
introduced various initiatives under the 
‘Make in India’ scheme. We have sub-
scribed to each of these schemes and 
have fielded several cases through Make 
I, II & III schemes. Furthermore, the IAF 
is also providing necessary support to 
the Start-ups engaged in iDEX by pro-
viding test facilities and guidance during 
the design and development stage of the 

projects. Additionally, we are also pursu-
ing 20 projects under Technology Devel-
opment Fund (TDF) scheme. As Indian 
industry gets more and more involved in 
these IAF projects, it is but natural that 
their own competencies will also grow 
and trickle down to tertiary levels over a 
period of time.

(b):  Although some key programmes are 
being developed and progressing 
further as Made in India such as LCA, 
LCH, how do you find the pace of 
delivery schedules? How do you find 
their combat worthiness?

CAS: There have been some issues with 
the delivery schedules during the last 

few years. However, the DPSUs have matured in terms of size, 
scale and technology, making them more capable. Accordingly, 
we are hopeful that programme delays will be resolved in the 
near future.

Of the two indigenous products that you mentioned, I would 
like to stress that the LCA is superior to contemporary aircraft 
of similar class available with our adversaries. To add to its 
capability, the long range Beyond Visual Range (BVR) indige-
nous ASTRA missile is being integrated, as are other long range 
standoff weapons. Likewise, the LCH has already been inte-
grated with 70mm rockets and Air to Air Missile, thus making it 
a potent platform. Trials on the indigenously developed Dhruv-
astra for the Advanced Light Helicopter (ALH) Mk IV have also 
been completed with successful firing having been conducted 
in May 22. The procurement case is currently being progressed 
with DRDL.

(c):  There is enormous number of talks on drones within our 
country. Can you kindly indicate how do you perceive the 
roles of these drones in military operations/war times?

CAS: Manufacturing of ‘Drones’ or Remotely Piloted Aircraft 
(RPAs) in India is already witnessing a major rise. Smaller drones, 
such as those available commercially, are useful tactical platforms 
for both recce and maybe, even strike. Easy to operate from dis-
persed locations, they would test existing air defence sensors 
which are optimised to detect larger, faster and higher aerial 
vehicles. The IAF has worked with the Ministry of Home Affairs 
(MHA) and Ministry of Civil Aviation to devise rules and guidelines 
for operation, control and management of drones in India, as also 
neutralising hostile drones. Talking about this segment, I am very 
proud that the IAF has facilitated the development of a genuine 
swarming capability through our Mehar Baba Swarm Drone chal-
lenge that started in 2019. The capability so developed by start-
ups has been leveraged for solutions by all three services.

At the other end of the spectrum 
are the heavier, larger, military grade 
drones. These can perform a wider 
range of missions, over far longer 
ranges. But as I had briefly alluded ear-
lier, this segment is vulnerable to exist-
ing air defence sensors and weapons 
systems. However, there is still some 
space even if somewhat limited, for 
their operations in today’s battlefield. 
This space would expand as technology 
develops in the times to come. SP

“IAF has always 
supported the national 
vision of ‘Atmanirbhar 
Bharat’ and IAF was 

at the forefront of 
indigenisation efforts”

“I am very proud 
that the IAF has 

facilitated the 
development of a 

genuine swarming 
capability through 

our Mehar Baba 
Swarm Drone 

challenge”
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Supporting  
the ModerniSation of  

the indian arMed forceS
Boeing also continues to explore areas for supporting the vision of Atmanirbhar Bharat and 

adding more value to India’s aerospace and defence ecosystem

By AlAin GArciA, Vice President,  
india Business deVeloPment, Boeing defense, sPace & security and gloBal serVices

AlAin GArciA in front of f/A-18 Super Hornet Block iii tHAt iS BeinG offered to tHe indiAn nAvy
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Boeing has been a trusted partner of India’s aerospace 
sector for more than 80 years, both as the mainstay of India’s 
growing commercial aviation sector and, in the modernisation 
and mission readiness of the country’s defence forces. Today, 
with 11 C-17s, 12 P-8Is, 22 AH-64 Apaches (with six more on 
order with the Indian Army), 15 CH-47 Chinooks, 3 VVIP air-
craft and two Head of State aircraft, India is at the front and 
centre of Boeing’s business plans. When we talk about Boeing 
and India, we are talking about several firsts. India was the 
first international customer of P-8I aircraft. India is the largest 
international operator of C-17s outside the US. The Harpoon 
is the first US weapon integrated into an Indian fighter. India’s 
defence sector is poised for growth, and Boeing is committed to 
supporting and enabling this progress. The future looks promis-
ing and we continue to see several opportunities in India. 

P-8I – the IndIan navy’s frontlIne 
multI-mIssIon aIrcraft
A formidable part of the Indian Navy’s fleet, 
the P-8 is a proven system with more than 
155 aircraft in service that have executed 
more than 4,50,000 mishap free flight-hours 
around the globe. Along with the Indian 
Navy, the P-8 family includes the US Navy, 
the United Kingdom’s Royal Air Force, Royal 
Australian Air Force, Royal New Zealand Air 
Force and Royal Norwegian Air Force. Mili-
taries that have selected the P-8 include the 
Republic of Korea Navy, and German Navy. 
The P-8’s performance and reliability deliv-
ers confidence in an uncertain world — in 
any condition, anywhere, anytime.  

The P-8s Indian variant, referred to as 
P-8I, is an aircraft designed for long-range 
anti-submarine warfare (ASW), anti-surface 
warfare (ASuW), and intelligence, surveil-
lance and reconnaissance (ISR) missions. 
With 12 P-8Is the Indian Navy is rapidly 
increasing its capability to seal and protect its 
vast coastline – while also playing a greater role in regional mari-
time security. The patrol aircraft is an integral part of the Indian 
Navy’s fleet and has surpassed 35,000 flight hours since it began 
operations. Earlier in December, 2022 we completed a decade 
since the first P-8I was delivered to the Indian Navy. This is a sig-
nificant milestone in our growing relationship with the navy. We 
believe there is a need for long-range maritime surveillance and 
ASW requirements in the Indian Ocean Region and the Indian 
Navy may have a requirement for more P-8Is and also more Har-
poons and we stand ready to support them.

Since the induction of the P-8I in the Indian Navy, Boeing has 
been supporting the fleet to ensure high rates of mission readi-
ness. We’ve been supporting India’s growing P-8I fleet by provid-
ing performance-based logistics, spares, ground support equip-
ment and field service representative and on-site engineering 
support. Specifically, for India, a PBL strategy helps resolve oper-
ational issues, enable further growth of Aatmanirbhar Bharat in 
strengthening India’s national defence industry.

 ah-64 aPache: the World’s most advanced multI-role 
combat helIcoPter
The AH-64E Apache is an advanced multi-mission helicopter 
with the latest technology insertions, maintaining its standing as 
the world’s best attack helicopter. With more than 1,275 AH-64 

Apaches in operation accumulating over 4.9 million flight hours 
globally, 1.3 million of which have been in combat, the AH-64 
holds the reputation of being the world’s most advanced and 
proven attack helicopter. 

The Apache has a fully integrated, digital cockpit that 
enhances the aircraft’s mission performance. It is uniquely 
suited to meet a commander’s needs, including reconnaissance, 
security, peacekeeping operations, and lethal attack, across 
myriad environments – without reconfiguration. Apaches have 
been equipped with the critical manned-unmanned teaming 
(MUM-T) capability for more than a decade—providing two-
way, high-bandwidth communication between the Apache and 
unmanned aerial systems. The combat-proven Apache capabil-
ity increases survivability by allowing for early detection and 
identification of threats on the battlefield.

Boeing completed the deliveries of all 22 AH-64E Apache heli-
copters to the IAF in 2020. India and the US also signed a contract 
for the acquisition of six Apaches for the Indian Army in 2020.

Boeing’s joint venture with Tata Advanced Systems Ltd 
(TASL) - Tata Boeing Aerospace Limited (TBAL) in Hyderabad, 
is already in its seventh year of operation. Spread over 14,000 
sq. m., this state-of-the-art facility with over 900 engineers and 
technicians, it demonstrates co-development of integrated sys-
tems in aerospace and defence in India. An example of Boeing’s 
commitment towards ‘Make in India’ and Atmanirbhar Bharat. 
The TBAL facility in Hyderabad manufactures aero-structures 
for Boeing’s AH-64 Apache helicopter, including fuselages, sec-
ondary structures, and vertical spar boxes for customers world-
wide, including for the US Army. As of January 2023, more than 
190 fuselages have been delivered by TBAL. More than 90 per-
cent of the parts used in these aerostructures assemblies are 
manufactured within India with over 100 MSME suppliers. On 
January 19, TBAL completed the delivery of the first fuselage 
for the Indian Army’s six AH-64 Apache attack helicopters. 

 h-47 chInook: the World’s most advanced heavy-lIft 
helIcoPter
With more than 60 years of combat and humanitarian expe-
rience, the Chinook is the most battle-tested, reliable and 

p-8i indiAn nAvy’S frontline multi-miSSion AircrAft
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advanced heavy-lift helicopter in the world.The CH-47 Chinook 
is an advanced multi-mission helicopter that provides the Indian 
Air Force with unmatched strategic airlift capability across the 
full spectrum of combat and humanitarian missions. It has 
proven capability to operate in the wide range of conditions that 
are typical in the Indian subcontinent. With more than six mil-
lion flight-hours, the Chinook brings unmatched survivability 
and the ability to perform the world’s most demanding missions.

The enduring legacy of the Chinook is a true testament to 
the brilliance of the engineering and manufacturing teams that 
have kept it at the forefront of technology and performance for 
so long.  The Chinook can be customized to fit the user’s unique 
requirements, with capabilities such as air-to-air refuelling, 
which has been in use on the Chinook for decades. While the 
exterior of the Chinook remains the same, Boeing has incorpo-

rated the latest technologies to deliver the world’s most modern 
digital avionics, flight controls, and mission-centric capabilities. 
It is fully compatible with 21st Century warfighting require-
ments and provides pilots with unrivalled heavy-lift capabilities 
today and decades into the future. The entire portfolio of Chi-
nooks brings capability, affordability, and interoperability that 
no other company or aircraft can match. With more than 950 
aircraft in 20 countries, the Chinook enables reduced mainte-
nance costs via commonality across US and allied fleets. 950 
Chinooks in circulation with over 100 in Asia Pacific.

f/a-18 suPer hornet block III - transformatIve, next-
generatIon caPabIlItIes for the IndIan navy
The F/A-18 Super Hornet was specifically designed, from its 
inception, for carrier operations. The US Navy operates more 
than 800 Super Hornets and EA-18 Growlers, the electronic 
attack version of the F/A-18 and have logged over 2.5 million 
flight hours on the fleet. The Block III configuration is suited to 
protect India’s maritime interests as it’s built to meet the broad-
est range of missions. Boeing has invested in the new technolo-
gies in the Super Hornet Block III, including increasing the life 
of airframe to 10,000 hours from 6,000 hours of Block II, radar 
cross-section improvements and an advanced crew station in the 
cockpit. With the Super Hornet, the Indian Navy will get trans-

formative capability and also enhance naval aviation coopera-
tion between the two navies. We are also pleased with the per-
formance of our F/A-18 Super Hornets that participated in the 
Operational Demonstration test flights in May and June in Goa. 

Boeing plans to further strengthen its ‘Make in India’ ini-
tiatives, building on a successful track record of contributing 
to India’s indigenous aerospace and defence ecosystem. As 
part of this effort, Boeing anticipates $3.6 billion in economic 
impact to the Indian aerospace and defence industry over the 
next 10 years, with the F/A-18 Super Hornet as India’s next 
carrier-based fighter. The economic impact would be over and 
above Boeing’s current offset obligations and plans in the coun-
try. Boeing plans to build on its existing industrial base and 
strengthen its commitment to Atmanirbhar Bharat with con-
tinued investments in India across five pillars. These include:

•	 Supply	chain	development	and	manufacturing
•	 Engineering	and	technology	transfer
•	 Long-term	support	and	training
•	 Infrastructure	investments
•	 Contributions	of	 the	Hornet	 Industry	Team,	 comprising	of	

General Electric, Northrop Grumman and Raytheon
The diversity and strength of the Hornet Industry Team, 

comprising of General Electric, Northrop Grumman and 
Raytheon, has the potential to deliver significant benefits 
and impact on Indian industry. These industry leaders have 
proven their commitment to India by collaborating with 
Indian entities and delivering on Aatmanirbhar Bharat 
objectives.

The F/A-18 will enhance collaboration with Indian industry 
by facilitating knowledge transfer and promoting autonomy in 
operating and maintaining India’s fleet of F/A-18 aircraft. Fur-
ther, this knowledge transfer may also provide opportunities for 
India to support F/A-18 fleets around the world through manu-
facturing and sustainment.

Boeing has been providing the advanced products and ser-
vices to help India while also building a strong and resilient 
aerospace and defence supply chain in the country. Achiev-
ing that balance will be critical to readiness and the ability to 
respond to security challenges. SP

(left) AH-64 ApAcHe World’S moSt AdvAnced multi-role comBAt Helicopter; (riGHt) cH-47 cHinook World’S moSt AdvAnced HeAvy-lift Helicopter.
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A 21st century medium 
lifter ideAl for indiA: 

Kc-390 millennium
The versatility of the Embraer C-390 Millennium makes it highly capable to operate in India, 

undertaking a range of missions across different terrains

By Caetano Spuldaro neto, Vice President
sales & Business deVeloPment, middle east & asia, emBraer defense & security

C-390 is a tempting 
option with tanker & 

rough field Capabilities 
and is perfeCt for 

indian high altitude 
operations
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The Embraer C-390 Millennium, and its air-to-air variant, 
the KC-390 Millennium, is proving itself to be a force multiplier 
for military forces around the world. Military customers and 
those that have been involved in missions involving the C-390 
Millennium have been impressed by how the aircraft’s perfor-
mance and reliability surpasses their expectations. This comes 
at a time when countries are seeking to boost their military 
airlift and logistics capabilities in response to rapid changes in 
the global security environment.

The urgency to evacuate government personnel and civil-
ians from Ukraine and Afghanistan were watershed moments 
that emphasise the necessity for fast, reliable and dependable 
airlift capabilities. Beyond geopolitical tensions, even humani-
tarian disasters have emphasised the necessity for Nations to 
be ready for unpredictable situations. The demands on aircraft 
operating in these challenging environments are truly unique 
and require specialist capabilities.

Since its entry into service to the Brazilian Air Force in 
2019, the C-390 Millennium has proven its capability, reliabil-
ity, and performance across a variety of challenges. The C-390 
Millennium has demonstrated that it can aid air forces to swiftly 
respond to an array of real situations such as military opera-
tions, emergencies (evacuation of people from conflict zones eg. 
Ukraine in 2022), and humanitarian relief missions triggered 
by floods, forest fires, earthquakes, or COVID-like situations.

The Brazilian Air Force currently operate five KC-390s and 
more deliveries are underway. The fleet has already accrued 
more than 7,500 flying hours and recent numbers from the Bra-
zilian Air Force’s KC-390 Millennium fleet have shown a mis-

sion completion rate of 99 per cent, demonstrating outstanding 
productivity in its category. The KC-390 Millennium has orders 
from Portugal & Hungary, two NATO member countries. The 
Netherlands, also a NATO country, has selected the C-390 Mil-
lennium in 2022.

The key strengths of the C-390 are its robust design, dual 
certification approach (civil and military), greater flexibility, 
proven state-of-the-art technology and ease of maintenance. 
The C-390 Millennium flies faster (470 kts) and further on a 
standard crew duty day. It also carries more cargo (26 tonnes) 
compared to other medium sized military cargo aircraft.

Tried, TesTed and pushed To The limiTs 
Recently, the KC-390 Millennium was part of a combined 
humanitarian aid exercise (Operation ‘Cooperación VII’) involv-
ing a combined air component featuring aircraft from the United 
States, Canada, Chile, Honduras, Colombia and Brazil, in addi-
tion to military contingents from eight other countries. A total of 
36 missions were carried out by the C-390, from aero logistics 
transport missions to airdrops, with 100 per cent availability of 
the aircraft throughout. It was also able to demonstrate its ver-
satility, operating from airfields with vastly different elevations, 
from 570 ft through to 8,400 ft. 

In October 2022, a KC-390 Millennium took part in the 
Multinational Combined Air Exercise SALITRE IV, performing 
in-flight refuelling missions. The objective of Exercise SALI-
TRE IV, an operation in the Atacama Desert region, Chile, is 
to expand cooperation and relationships between air forces 
from South America, the US and Canada, increasing their 

from operating in the harsh Conditions of antarCtiCa to delivering vital equipment at remote airstrips in the amazon,  
the C-390 millennium is showCasing its Capabilities in the extreme
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interoperability through common planning in a NATO format. 
The event is also an opportunity to train crews and test com-
mand and control systems, logistics systems and personnel in 
all areas of defence. 

Even in 2021, the aircraft demonstrated its high interopera-
bility capabilities and impressed during Operation Culminating, 
an unprecedented joint training exercise between the Brazil-
ian Air Force, the United States Army, and the Brazilian Army, 
to prepare paratroopers and crews for deployment in air-land 
operations. Throughout the exercise, the C-390 Millennium suc-
cessfully demonstrated its excellent interoperability with other 
aircraft and armed forces performing Aerial Assault and Medi-
cal Evacuation missions.

In 2022, the Brazilian Air Force also successfully undertook 
cargo airdrops with the KC-390 Millennium in Antarctica, rein-
forcing the aircraft’s performance across varying climates and 
conditions. The aircraft took off from the city of Punta Arenas, 
south of Chile, carrying about two tons of supplies to the Brazil-
ian research station and back non-stop. In addition, the C-390 
has proven that it can take-off and land on unpaved runways, 
thereby delivering tactical capability with strategic reach.

Embraer also successfully completed the air refuelling 
qualification between two KC-390 Millennium aircraft. This 
aerial refuelling capability of the KC-390 Millennium aircraft 
means they can refuel each other using a “probe and drogue 
system”, adding another dimension to the aircraft’s capability 
increasing the versatility and range of its missions. The AAR 
operations by the Brazilian Air Force Squadron in the field 
have started in 2022.

suiTed for india’s needs
The versatility of the Embraer C-390 Millennium makes it 
highly capable to operate in India, undertaking a range of mis-
sions across different terrains with a high reliability rate. In 
addition, the platform is certified to operate from an altitude of 
14,000 ft which fits the operational requirements at high alti-
tudes in India’s Northern sector.

The modern features of the C-390 and its impressive mis-
sion completion rate mean that the aircraft can be part of a 
quick response team to address issues along India’s vast bor-
ders or within.

Another important element of the C-390 Millennium is 
that it requires fewer on-demand inspections and mainte-
nance, combined with proven highly reliable systems and 
components, which reduces the time on the ground and over-
all operating costs, contributing to excellent dispatch rates 
(reliability, maintainability, and availability) and low life-
cycle costs.

We are excited to see the C-390 Millennium programme 
grow from strength to strength, and we thank our customers for 
harnessing the best of the aircraft’s reliability and performance 
across many challenging scenarios. We cannot wait for it to fly 
across India’s skies.

The bond between India and Brazil is strong and at Embraer, 
we see great opportunities for further collaboration in the coun-
try. India is a key market for us and we are keen to extend 
Embraer’s presence and establish local win-win partnerships 
in the country that can further boost India’s defence industries 
and capabilities. SP

the C-390 millennium flies faster and Carries more Cargo than other militarY freighters  
of the same size
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Indigenisation in defence 
is critical for achieving 
self-reliance and developing 
capabilities within the country. 
India has already taken sev-
eral steps towards the creation 
of a domestic defence manu-
facturing ecosystem with the 
support of the private sector 
and global partners.

The evolution of its indi-
genisation policy towards co-
development and co-produc-
tion in partnership with global 
companies has also provided 
the much-needed impetus to 
the growth of the local defence 
industry. With geopolitical and economic crises affecting world 
stability, a robust and self-reliant defence ecosystem will help 
develop India’s strategic capability, boost manufacturing and 
exports as well as contribute to economic and security resilience.

While efforts in this direction have been significant, India 
can accelerate its progression towards critical technology devel-
opment and ownership through programmes that will lead to 
the creation of technological capabilities within the country. 
This will ensure long-term benefits and opportunities for fur-
ther customisation and exports.

The Indian government’s goal of achieving true self-reliance 
will actually be realised through end-to-end capability creation 
and ownership of intellectual property (IP). Here, a mutually 
rewarding partnership with a willing ally could prove beneficial.

The United Kingdom is one such country that is ready to 
go one step further, enabling not only technology transfer but 
the co-creation of capabilities in-country. The UK industries, 
with the support of the UK government, have a proven history 
of partnerships with other nations that have resulted in suc-
cessful programmes. These include the EJ200 (developed with 
Germany, Spain and Italy) and the ongoing next-generation 
Global Combat Air Programme (being developed in collabora-
tion with Italy and Japan), wherein Rolls-Royce has played a 

critical role in the success 
of the collaboration. With a 
proven legacy of technology 
development collaborations 
and demonstrated technical 
know-how, the UK can com-
plement India’s own technical 
and resource strengths and 
capabilities for joint develop-
ment. As the two countries 
have pledged their commit-
ment to greater cooperation in 
defence and security, it is an 
opportune time to build on the 
relationship.

Rolls-Royce is well-posi-
tioned to support such a col-

laboration with its ecosystem of strategic local partnerships, 
strong supply chain, rich talent pool, digital solutions and ser-
vice delivery capabilities in India. We have been serving the 
Indian armed forces for nine decades and are committed to 
strengthening this relationship. Rolls-Royce’s India presence is 
backed by over 100 years’ experience in engine design, devel-
opment and manufacturing, particularly in the complex, gas 
turbine-based aero-engine segment. All these factors make us 
a potentially game-changing partner for India’s combat engine 
programme. We are offering a co-development model that leads 
to IP ownership in India, naturally followed by co-production 
and co-manufacturing opportunities. Such co-development 
will result in the creation of capability in-country to indigenise 
defence technologies.

India’s defence industry is at a transformational tipping 
point. Aimed at rapid indigenisation, the government’s efforts 
have been directed towards revamping the manufacturing 
ecosystem with a focus on technological innovation, enhanc-
ing capacity and building a robust supply chain to meet both 
domestic and international demand. At this point, a strategic 
collaboration that results in both technology and capability cre-
ation would accelerate India’s goal of becoming a leading global 
defence hub. SP

‘The righT collaboraTion 
can acceleraTe india’s 
defence programmes and 
build sTraTegic capabiliTy’

Rolls-Royce is well-positioned to support such a collaboration with its ecosystem of strategic 
local partnerships, strong supply chain, rich talent pool, digital solutions and service delivery 

capabilities in India

Adour powered HAwk of tHe IAf

By Alex Zino, ExEcutivE vicE PrEsidEnt
BusinEss dEvEloPmEnt & FuturE ProgrammEs, rolls-roycE
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Marching ahead
Union budget for the year 2023-24 was presented in the Indian Parliament recently by Finance 

Minister Nirmala Sitharaman

By SP’S SPecial correSPondent

In the 75th year of India’s Independence, the Indian 
Economy has been recognised as a ‘bright star’ with the eco-
nomic growth estimated at seven per cent, the highest among 
all major economies, in spite of the massive global slowdown 
caused by COVID-19 and Russia-Ukraine War. This was stated 
by Finance Minister Sitharaman while presenting the Union 
Budget 2023-24 in Parliament on February 1, 2023. She 
emphasised that Indian economy is on the right track, and 
despite challenging times, heading towards a bright future. The 
highlights of the Budget are as follows:

Defence BuDget 2023-2024
According to the Budget papers for 2023-2024, the total size of 
the Defence Budget 2023-2024 is `5,93,537.64 crore – or `5.94 
lakh crores for ease of reference. In 2022-2023, the defence 
budget allocation was ̀ 5.25 lakh crore which figuratively speak-
ing implies an increase of about 12.5 per cent over last year.

A total of `1.62 lakh crore has been set aside for Capi-
tal outlay that includes purchasing new military equipment 
like fighter jets, submarines, warships, missiles and other 
military hardware. In 2022-23, the budgetary allocation for 
Capital outlay was `1.52 lakh crore although the revised esti-
mates for 2022-2023 show the actual expenditure as `1.50 
lakh crores. The Capital outlay of `1.62 lakh crore this year 
indicates an increase of `10,000 crores or 6.7 per cent over 
last year.

According to 2023-24 Budget documents, an allocation of 
`2,70,120 crore has been made for Revenue Expenditure that 
includes expenses on payment of salaries and maintenance of 
establishments. The budgetary allocation of Revenue Expen-
diture in 2022-23 was `2,39,000 crore, which indicates an 
increase of `31,129 crore in this year’s budget.

A separate amount of `1,38,205 crore has been allocated 
for defence pensions, which compared to last year’s alloca-

Finance Minister nirMala sitharaMan along with the Ministers oF state For Finance Pankaj chaowdhary and Bhagwat kishanrao karad and 
senior oFFicials BeFore Presenting the Union BUdget 2023-24, in new delhi on FeBrUary 1, 2023
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tion of `1.19 lakh crores indicates an increase of 15 per cent. 
This could be because of payment of one rank, one pension 
(OROP) which the Supreme Court has directed the govern-
ment to pay since 2019. Moreover, defence pensions also 
include pension of civilian-defence employees of the Ministry 
of Defence (MoD) allocation for which an amount of `22,812 
crores is shown.

The outlay for the Ministry of Defence (Civil) has been pegged 
at `8,774 crore while an amount of `13,837 crore has been 
set aside under capital outlay. The total Revenue Expenditure 
including the pension outlay has been estimated at `4,22,162 
crore. The Capital Budget for the Border Roads Organisation 
(BRO) has been pegged at `5,000 crores against `3,500 crores 
allotted in FY 2022-2023, which is good.

As per the norm, all three Services had made presenta-
tions to the MoD earlier and sought more funds, which would 
have been sent to the Ministry of Finance (MoF). How closely 
these projections would have been examined despite the con-
tinuing India-China standoff remains questionable in absence 
of a National Security Strategy (NSS) and without a Compre-
hensive Defence Review. The Army is looking for more drones 
of all types, light tanks, more firepower and surveillance and 
monitoring systems. The Navy needs to get INS ‘Vikrant’ oper-
ational with its full air complement and more submarines, 
the P-75(I) included. The IAF needs to get the S-400 systems 
deployed and add more fighter jets to make up the depleting 
number of operational squadrons required. In addition, proj-
ects like the Tejas MK2 Multirole Fighter Aircraft (MRFA) and 
the Advanced Medium Combat Aircraft (AMCA) for fifth-gen-
eration fighter jets must keep progressing. How much of the 
above in terms of numbers can be procured from the Capital 
outlay, in addition to meeting other operational requirements, 
would depend on share of the individual Service and the prior-
ity allotted for procurement.

thrusting Air trAnsportAtion
The Union Budget allocation for the civil aviation ministry has 
been more than halved to `3,113.36 crore for the upcoming 
fiscal year, owing mostly to a significant fall in the amount set 
aside for Air India Asset Holding Ltd. This includes `3,026.70 
crore from revenue and `86.66 crore from capital.

The reduction i.e. more than half, is primarily due to lesser 
funds set aside for AI Asset Holding Ltd (AIAHL), a government-
created special purpose corporation that holds various assets of 
national carrier Air India. AIAHL has been granted `1,114.49 
crore in the current Budget under the minister’s public sector 
undertakings section. AIAHL was initially given `9,259.91 crore 
for 2022-23, which was eventually reduced to `7,200 crore.
•	 The	 latest	 budget,	 on	 the	 other	 hand,	 has	 increased	 the	

amount for regional air connectivity to `1,244.07 crore for 
the next fiscal year beginning April 1. The Directorate Gen-
eral of Civil Aviation (DGCA) and the Bureau of Civil Avia-
tion Security (BCAS) have had their budgets hiked to `73.74 
crore and `309 crore, respectively.

•	 The	allocation	for	UDAN	has	doubled	from	last	year	to	`12.4 
billion ($151 million). In 2022, it was `6 billion ($73 million).

 Under the Regional Connectivity Scheme (RCS)-UDAN 
(UdeDeshkaAamNagrik), 459 UDAN routes involving 72 air-
ports including nine heliports and two water aerodromes 
have been operationalised as on January 30, 2023, across 
the length and breadth of the country.

•	 Over	 `1.13 crore passengers have travelled in more than 
`2.16 Lakh UDAN flights, so far.

•	 International	Civil	Aviation	Organization	(ICAO)	study	shows	
that the air connectivity would have economic multipliers of 
3.1 and employment multiplier of 6.1.

•	 The	Government	has	planned	to	develop	one	hundred	air-
ports by 2024 to support UDAN scheme and operationalise 
1,000 UDAN routes during the currency of the Scheme.

•	 Eighteen	Airports	have	been	identified	under	UDAN	in	the	
State of Uttar Pradesh out of which Kanpur, Prayagraj, 
Kushinagar, Hindon, Agra & Bareilly have been operation-
alised. Six Airports have been identified under UDAN in the 
State of Rajasthan out of which Bikaner, Jaisalmer & Kis-
hangargh have been operationalised. Six Airports have been 
identified under UDAN in the State of Odisha out of which 
Jeypore, Jharsuguda & Rourkela have been operationalised.

•	 Nine	 Heliports	 have	 been	 developed	 and	 operationalised	
in the NSOP category under the UDAN scheme in Himachal 
Pradesh and Uttarakhand. Mandi and Rampur are in Him-
achal Pradesh while Almora, Chinyalisaur, Gaucher, Haldwani, 
New Tehri, Sahastradhara and Srinagar are in Uttarakhand.

•	 The	Pradhan	Mantri	Kaushal	Vikas	Yojana	4.0	will	provide	
lakhs of young people within next three years with on-the-
job training as well as new age courses in drones and other 
tech skills.

•	 100	 critical	 transport	 infrastructure	 projects,	 for	 last	 and	
first mile connectivity for ports, coal, steel, fertilizer, and 
food grains sectors will be taken up on priority with invest-
ment of `75,000 crore.

•	 At	 least	 50	 destinations	 to	 be	 selected,	 through	 challenge	
mode, to be developed as a complete package of domestic 
and foreign tourists.

•	 Entity	Digi	Locker	 to	be	 set-up	 for	use	by	business	enter-
prises and charitable. SP
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The Queen  
Crowns The skies

After more than half-a-century of production, the final 747 took a unique, crown-shaped flight 
path from its production facility before entering the Atlas Air fleet

By Ayushee ChAudhAry

AtlAs Air tAkes delivery of finAl Boeing 747, ending the AircrAft’s historic 54-yeAr production run

Following a legacy of 50 years of production, the 
final 747, a 747-8 freighter, took off and departed Boeing with 
great fanfare. The final 747 left its birthplace in Everett, Wash-
ington, to join the all-Boeing fleet of Atlas Air, bringing its 747 
fleet to 56. The final 747 took a unique, crown-shaped flight 
path on its way to Cincinnati, Ohio before entering the fleet. 
“It is certainly a fitting start to the next chapter for the air-
plane known far and wide as the Queen of the Skies,” stated 
the manufacturer.

Boeing employees who designed and built the first 747, 
known as the “Incredibles,” returned to be honored at the Ever-
ett factory where the journey of the 747 began in 1967. “This 
monumental day is a testament to the generations of Boeing 

employees who brought to life the airplane that ‘shrank the 
world,’ and revolutionised travel and air cargo as the first 
widebody. It is fitting to deliver this final 747-8 Freighter to the 
largest operator of the 747, Atlas Air, where the ‘Queen’ will 
continue to inspire and empower innovation in air cargo,” said 
Stan Deal, President and Chief Executive Officer of Boeing Com-
mercial Airplanes.

The 747 has played a key role in Boeing’s history of aero-
space leadership. After entering service in 1970, the iconic 
plane transformed global travel. As the world’s first jumbo jet, 
the 747 laid the foundation for every twin aisle plane that fol-
lowed—earning a place in the hearts of many airline operators, 
crew, passengers, and aviation enthusiasts around the world.ph
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the first Boeing 747 rolls out of the everett fActory on septemBer 30, 1968

#

“We are honored to continue our long history of flying this 
iconic aircraft for our customers around the world. Atlas Air 
was founded over 30 years ago with a single 747-200 con-
verted freighter, and since then, we have spanned the globe 
operating nearly every fleet type of the 747, including the 
Dreamlifter, Boeing’s 747 Large Cargo Freighter, for the trans-
port of 787 Dreamliner parts. We are grateful to Boeing for 
their shared commitment to safety, quality, innovation and the 
environment, and for their partnership to ensure the contin-
ued success of the 747 programme as we operate the aircraft 
for decades to come,” said John Dietrich, President and Chief 
Executive Officer, Atlas Air Worldwide.

As the first twin-aisle airplane and “jumbo jet,” its develop-
ment solidified Boeing’s role as an indus-
try leader in commercial aviation. The 
airplane’s core design with its distinc-
tive hump and seating in the upper deck 
has delighted generations of passengers 
and operators alike. Boeing continued 
to improve on the original design with 
models like the 747-400 in 1988 and the 
final 747-8 model that was launched in 
2005. Across all the models, the jet has 
delivered unmatched operating econom-
ics and efficiency to travel and air cargo 
markets, Boeing highlighted.

DESIGN HIGHLIGHTS
At 250 ft 2 in (76.2 m), the 747-8 is the 
longest commercial aircraft in service. At 
typical cruising speeds, the 747-8 travels 

roughly the length of three FIFA soccer fields or NFL football 
fields, per second.

The final airplane is a 747-8 Freighter. This model has a rev-
enue payload of 133.1 tonnes, enough to transport 10,699 solid-
gold bars or approximately 19 million ping-pong balls or golf balls.

The massive airplane required construction of the 200 mil-
lion-cubic-ft (5.6 million-cubic-meter) 747 assembly plant in 
Everett, Washington, the world’s largest building (by volume). 
The fuselage of the original 747 was 225 ft (68.5 meters) long; 
the tail was as tall as a six-story building. The cargo hold had 
room for 3,400 pieces of baggage and could be unloaded in 
seven minutes. The total wing area was larger than a basketball 
court. Yet, the entire global navigation system weighed less than 

a modern laptop computer. Its wingspan 
is 212 ft (64 meters), and it has 6-ft-high 
(1.8-meter-high) “winglets” on the wing-
tips. The 747-400 also is produced as 
a freighter, as a combination freighter 
and passenger model, and as a special 
domestic version, without the winglets, 
for shorter range flights.

HISTORY
Production of the 747, the world’s first 
twin-aisle airplane, began in 1967 and 
spanned 54 years, during which a total 
of 1,574 airplanes were built. The 747-
400 rolled out in 1988. The 747 was the 
result of the work of about 50,000 Boe-
ing people. Called “the Incredibles,” these 
were the construction workers, mechan-

The 747 has played 
a key role in 

Boeing’s history 
of aerospace 

leadership and as 
the world’s first 
jumbo jet, it laid 

the foundation for 
every twin aisle 

plane that followed
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ics, engineers, secretaries and administrators who made avia-
tion history by building the 747 — the largest civilian airplane in 
the world — in roughly 16 months during the late 1960s.

The incentive for creating the giant 747 came from reduc-
tions in airfares, a surge in air-passenger traffic and increas-
ingly crowded skies. Following the loss of the competition for a 
gigantic military transport, the C-5A, Boeing set out to develop 
a large advanced commercial airplane to take advantage of the 
high-bypass engine technology developed for the C-5A. The 
design philosophy behind the 747 was to develop a completely 
new plane, and other than the engines, the designers purpose-
fully avoided using any hardware developed for the C-5.

The 747’s final design was offered in three configurations: all 
passenger, all cargo and a convertible passenger/freighter model. 
The freighter and convertible models loaded 8- by 8-ft (2.4- by 
2.4-meter) cargo containers through the huge hinged nose.

Indian airline, Air India Limited was one of the first airlines 
to operate the 747, introducing the aircraft to its fleet in 1971. 
The 747 served Air India for over four decades, becoming a 
mainstay on long-haul routes and playing a crucial role in con-
necting India to the rest of the world.

The National Aeronautics and Space Administration (NASA) 
had also modified two 747-100s into Shuttle Carrier Aircraft. 
The next version, the 747-200, held approximately 440 pas-
sengers and had a range of about 5,600 nautical miles (10,371 

kilometers). In 1990, two 747-200Bs were modified to serve 
as Air Force One and replaced the VC-137s (707s) that served 
as the presidential airplane for nearly 30 years. The 747-300 
had an extended upper deck and carried even more passengers 
than the -200.

In August 1999, major assembly began on a militarised 747-
400 freighter to be used as a platform for the US Air Force’s 
Airborne Laser (ABL) programme. It rolled out on October 27, 
2006, and was eventually designated YAL-1. On February 11, 
2010, the flying test bed destroyed a ballistic missile off the 
coast of Southern California. The programme was canceled in 
2011, and in 2012, YAL-1 was flown to the US Air Force “bone 
yard” near Pima, Arizona, to be scrapped.

Another variant, the Dreamlifter — a specially modified 
747-400 — transported the large composite structures, includ-
ing huge fuselage sections of the 787 Dreamliner, from partners 
around the world. The fourth and final Dreamlifter entered ser-
vice February 16, 2010.

The longer range 747-400 airplanes (also known as 747-
400ERs) were launched in late 2000. The 747-400ER (Extended 
Range) family is available in both passenger and freighter ver-
sions. The airplanes were the same size as current 747-400s 
and had a range of 7,670 nautical miles (14,205 kilometers) as 
opposed to the 747-400 range of 7,260 nautical miles (13,450 
kilometers). It incorporated the strengthened -400 Freighter 

(top left) the first 747 tAkes off on its first flight feBruAry 9, 1969; 
(top right) A Boeing 747-100sp is in front And A Boeing 747-100 is in BAck;

(ABove left) Air force one, A modified Boeing 747-200B, delivered to the us Air force on August, 23, 1990;
(ABove right) A Boeing 747-400 freighter tAkes off. the first 747-400 freighter rolled out of the fActory on mArch, 8, 1993.
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wing, strengthened body and landing gear, and an auxiliary 
fuel tank in the forward cargo hold, with an option for a second 
tank. When the 747-400ER’s full-range capability is not needed, 
operators can remove the tank (or tanks), freeing up additional 
space for cargo.

In November 2005, Boeing launched the 747-8 family — 
the 747-8 intercontinental passenger airplane and the 747-8 
Freighter. These airplanes incorporate innovative technologies 
from the 787 Dreamliner, including the General Electric GEnx-
2B engines, raked wingtips and other improvements that allow 
for a 30 per cent smaller noise footprint, 15 per cent reduc-
tion in-service carbon emissions, better performance reten-
tion, lower weight, less fuel consumption, fewer parts and less 
maintenance.

The 747-8 Freighter first flew on February 8, 2010. The 
airplane was 250 ft, 2 inches (76.3 meters) long, which is 18 ft, 
4 inches (5.6 meters) longer than the 747-400 Freighter. The 
stretch provided customers with 16 per cent more revenue 
cargo volume compared with its predecessor. That translates 
to an additional four main-deck pallets and three lower hold 
pallets.

The passenger version, the Boeing 747-8 Intercontinental, 
served the 400- to 500-seat market and took its first flight on 
March 20, 2011. The cabin’s sculpted ceilings, bigger overhead 
and side stow bins, a redesigned staircase and dynamic LED 

lighting all add to an overall more comfortable passenger expe-
rience. With 51 additional seats and 26 per cent more reve-
nue cargo volume than the 747-400, Boeing delivered the first 
747-8 Intercontinental to an undisclosed Boeing Business Jet 
customer on February 28, 2012. Launch customer Lufthansa 
took delivery of the first airline Intercontinental April 25, 2012.

On June 28, 2014, Boeing delivered the 1,500th 747 to come 
off the production line to Frankfurt, Germany-based Lufthansa. 
The 747 is the first wide-body airplane in history to reach the 
1,500 milestone.

Air China, Asiana Airlines, Korean Air, Lufthansa, Mahan Air 
and Rossiya are among the airlines still flying the 747. Accord-
ing to FlightRadar, 93 per cent of all 747 flights in November 
2022 were dedicated cargo flights, while just 5.9 per cent of 
747 flights carried passengers. Given its perfect location as a 
stopover between Asia and North America, Anchorage sees 
nearly double the amount of 747 traffic than the next highest 
city. In November 2022, there were 4,101 747 take offs and 
landings at Anchorage, all of them cargo flights. 21 separate 
airlines operated 747 flights through Anchorage during Novem-
ber, with Atlas Air in the lead by far with 847 flights. Lufthansa 
operates the greatest number of 747 flights per day at 26. The 
airline offers daily service from Frankfurt to 10 cities: Benga-
luru, Chicago, Johannesburg, Los Angeles, Miami, Mexico City, 
New York, São Paulo, Tokyo, and Washington. SP

(top left) 1,000th Boeing 747, delivered to singApore Airline in 1993;
(top right) A 747 Being Built inside Boeing’s everett fActory;

(ABove left) on decemBer 6, 2022, the finAl ‘Queen of the skies’ rolled out of Boeing’s everett fActory;
(ABove right) flight plAn of the finAl 747 showing A crown, Along with the AircrAft model nAme.
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Sooner or later death and destruction will intrude 
into any human endeavour. The 120-year history of avia-
tion has seen numerous murders and murder-suicides. Vio-
lent hijackings or bombs planted in passenger aircraft were 
frequent in the second half of the 20th century, causing the 
deaths of hundreds of innocent people. This forced a tighten-
ing of airport screening and safety procedures. Hence both 
hijackings and aerial bombings have thankfully become rare. 
Several commercial flights have also been deliberately crashed 
(the 9/11 disasters being the most notorious) and others are 
suspected of having been so lost.

On a far smaller scale is the murder of a passenger or 
pilot while flying, either by someone on board, or due to the 
plane being tampered with before flight. Here is the story of 
the first case of suspected aerial murder in United States and 
perhaps world history. The victim was the American aviator, 
B.H. DeLay, who pioneered many of the popular stunts used 
in the early barnstorming air-shows. He also adapted them 
for movies involving many top Hollywood stars. Through his 
daring and innovative performances he greatly expanded the 
limits of the film industry in the US.

Beverly Homer DeLay was born on August 12, 1891. Not 
much is known of his childhood. But as a young adult he first 
gained fame as a race-car driver. Later he became a fervent avi-
ation enthusiast. His air-show demonstrations included the nose 
dive, ghost dive, Immelmann turn, barrel rolls, tail spins, mul-
tiple loops, mock battles, racing, and flying fireworks. He helped 
set up America’s first aerial police force whose aircraft equipped 
with flotation devices could undertake maritime search and res-
cue at a moment’s notice. DeLay Airfield located in Venice – a 
Los Angeles beach resort – was the first lighted airport in the US.

The list of “Daredevil” DeLay’s feats during his ten years of 
flying experience is endless. Many of them are commonplace 
nowadays but then they were aviation firsts. He remained 
constantly in the limelight. He conducted aerial rides with pol-
iticians, actors and unusual personalities. He dropped event 
tickets, flew civil engineers to produce aerial maps of Venice, 
and showered other promotional or ceremonial objects for 
events, such as masses of flowers over the ocean as tributes 
to war heroes. It was American razzmatazz at its best. DeLay 
was seen in numerous motion pictures, including westerns, 
comedies and dramas. Many of his planes took part in movie 

aviator Ormer Locklear’s aerial funeral procession. Then there 
was the staple of Bollywood movies – the hero’s aerial transfer 
from plane to train or train to plane. He was also the first to 
knock down a building using a plane on screen.

In one of DeLay’s most spectacular events, aimed at promot-
ing Venice Beach as a leading entertainment destination, he flew 
multiple loops at night. The plane had fireworks strapped to its 
back, so the show was billed as a “fire ride”. Simultaneously, 20 
US Navy destroyer ships flashed their search lights on the hori-
zon to accompany the performance. DeLay was also a humani-
tarian who frequently organised and performed in aviation ben-
efit shows for individuals and organisations in need. In 1920, 
DeLay took over as general manager of the airport in Venice. 
By mid-1921, much of his earnings came from providing planes 
and pilots to Hollywood. And then his troubles began.

In September 1921, DeLay filed for a temporary restrain-
ing order against seven men, among them someone named 
C.E. Frey. Frey had begun claiming that DeLay’s lease of the 
airport had expired. He said, although he had no proof, that 
he was now the rightful operator and he was legally entitled to 
take over the airfield. It didn’t end there. DeLay was shot at by 
an unknown assailant, and Frey’s thugs planted posts in the 
runway do disrupt operations. When the posts were removed, 
the gang dug trenches so that the planes could not take off. 

On July 4, 1923, DeLay was in his aircraft, the “Wasp” 
(along with passenger R.I. Short, President of the Essandee 
Corporation). While performing in front of thousands of peo-
ple at Ocean Park, the plane’s wings began to quiver in the 
middle of a loop, and then suddenly folded back. The aircraft 
dove into the ground and burst into flames shortly after the 
two bodies were extricated from the wreckage. 

B.H. DeLay’s friends went immediately to the police to 
complain of suspected foul play. They said that DeLay’s hangar 
was well-known and unguarded, making his planes easy to 
meddle with. An investigation found that the pins in the wings 
were of a substandard size of only 3/8 of an inch, rather than 
1/2 or 3/4 inch, strongly pointing to wing tampering. However, 
the fire destroyed whatever other evidence there may have 
been. And so the case remained unsolved. A year later, DeLay’s 
ashes were buried at sea. SP

— Joseph NoroNha

B.H. DeLay (1891-1923)

The list of “Daredevil” DeLay’s feats during his ten years of flying 
experience is endless. Many of them are commonplace nowadays but 
then they were aviation firsts. He remained constantly in the limelight.
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Military
Defence Minister reviews operational 
prepareDness of anDaMan & nicobar 
coMManD

Defence Minister Rajnath Singh re-
viewed the operational preparedness of 
Andaman & Nicobar Command and in-
frastructure development at operational 
areas during his visit to the Headquar-
ters of the only operational joint services 
command of the country in Port Blair 
on January 5, 2023. Commander-in-
Chief Andaman and Nicobar Command 
(CINCAN) Lt General Ajai Singh briefed 
the Defence Minister about the geo-
strategic potential of the Andaman and 
Nicobar Islands and the role they can 
play towards enhancing India’s influence 
and support to military operations in the 
area. CINCAN also briefed the Defence 
Minister about the achievements, future 
plan and challenges of A&N Command. 
Rajnath Singh also visited the ANC Joint 
Operations Centre (JOC) which is the 
nerve centre for integrated planning for 
surveillance, conduct of operations and 
logistic support.

Ga-asi’s eaGlet taKes its first fliGHt
General Atomics flew a new survivable 
Air-Launched Effect (ALE) for the first 
time as part of a flight demonstration on 
December 8, 2022. The ALE, known as 
Eaglet, was launched from a US Army 
MQ-1C Gray Eagle Extended Range (GE-
ER) Unmanned Aircraft System (UAS). 
The Eaglet flight was jointly funded by 
GA-ASI and the US Army Combat Capa-
bilities Development (DEVCOM) Army 
Research Laboratory (ARL) and Aviation 
& Missile Center (AvMC).

Eaglet fits into the ‘ALE Large’ 
category, which encompasses larger, 
more powerful sensors or payloads. 
Because of its design, Eaglet is capable 
of carrying a diverse range of payloads 
in support of multiple Army missions. 
Eaglet design extends battlefield options 
for commanders while reducing their 
decision cycles. Gray Eagle can carry 
Eaglet for thousands of kilometers be-

fore launching it while being controlled 
through unmanned-unmanned teaming 
or as a component of advanced teaming 
command and control concepts.

CiVil
tasl final asseMbly line anD Mro facility 
at vaDoDara airport
In order to promote the Government’s 
initiative of “Atmanirbhar Bharat” 
for manufacturing of C295 Military 
Transport Aircraft by Tata Advanced 
System Limited (TASL) (in collabora-
tion with Airbus Defence and Space, a 
Final Assembly Line and Maintenance, 
Repair and Overhaul (MRO) facility), the 
Airports Authority of India (AAI) has 
approved the allotment of land measur-
ing 50 acres to TASL for setting up Final 
Assembly Line and MRO facility at Vado-
dara Airport. The extant policy enables 
domestic manufacturing of aircraft.

pli incentive scHeMe to support 
inDiGenous Drone inDustry
For the effective operation and smooth 
implementation of the Production Linked 
Incentive (PLI) scheme,the Ministry of 
Civil Aviation has formulated and noti-
fied the operational guidelines.

These guidelines inter-alia cover the 
following:
•	 Definitions
•	 Qualification	and	Eligibility
•	 Application	and	Online	Portal

•	 Project	 Management	 Agency	 (PMA),	
Empowered Group of Secretaries 
(EGoS), and Competent Authority
To facilitate further growth, the Gov-

ernment has approved ProductionLinked 
Incentive (PLI) Scheme for Drones and 
Drone Components in India. For the 
implementation of this scheme during 
2022-23 to 2024-25, a corpus of `120 
crores has been allocated.

sPaCe
GovernMent to auGMent DoMestic 
capacity for future realisation of space 
tourisM
Minister of Science & Technology and 
Space, Dr Jitendra Singh today said that 
the Government is taking measures to 
augment domestic capacity for future 
realisation of space tourism. Jitendra 
Singh said, ISRO has also carried out a 
few feasibility studies for a sub-orbital 
space tourism mission onboard a liq-
uid propellant stage booster. He said, 
through Gaganyaan, India’s maiden 
human spaceflight programme, ISRO is 
engaged in development of various tech-
nologies, which are essential building 
blocks for human space missions. 

The Minister informed that the ob-
jective of the Gaganyaan programme is 
the demonstration of human spaceflight 
capability to Low earth orbit. Future 
missions will be taken up after the ac-
complishment of Gaganyaan mission. l

air Marshal a.P. singh  
took over as the Vice Chief of the 
Air Staff (VCAS) on February 1, 
2023. An alumnus of the National 
Defence Academy, Defence Ser-
vices Staff College and National 
Defence College, the Air Mar-
shal was commissioned into 
the Fighter Stream of the IAF on 
December 21, 1984. The Air Offi-
cer is a Qualified Flying Instruc-
tor and an Experimental Test Pilot 
with more than 5000 hours of 
flying experience on a variety of fixed and 
rotary wing aircraft.

During his career, the officer has com-
manded an operational fighter squadron and 
a frontline air base. As a test pilot, he led the 
MiG-29 Upgrade Project Management Team 
at Moscow, Russia. He was also the Project 
Director (Flight Test) at National Flight Test 

Centre looking after the flight testing of the 
Light Combat Aircraft (Tejas). He has held 
important staff appointments of Air Defence 
Commander at South Western Air Command 
and Senior Air Staff Officer at Eastern Air Com-
mand. Prior to assuming his current appoint-
ment, he was the Air Officer Commanding-in-
Chief at Central Air Command. SP

air MarsHal a.P. siNGH taKes OVer as  
ViCe CHieF OF tHe air staFF
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There is no doubt that self-reliance in the defence 
industry will enhance India’s strategic independence and pro-
mote domestic defence and aerospace industry. Government 
of India has rolled out several policies to encourage and moti-
vate self-reliance in defence manufacturing. While the country 
is drastically reducing its import needs, it is felt that defence 
exports also need to be increased. India is significantly realising 
the need for self-reliance.

Aero engine is one of the most complex and investment 
heavy system to manufacture. Only the US, UK, France and 
Russia have the capability to manufacture aeroe ngines. Glob-
ally, the aero engine manufacturing technology is very closely 
guarded by nations. It requires a high level of expertise in the 
field of metallurgy and fluid dynamics, needing heavy and 
prolonged investments in research and development. The top 
global aero engine manufacturers include, CFM International 
(a GE and Safran JV), Pratt & Whitney, General Electric (GE) 
and Rolls-Royce besides the Russians. China too has been 
dependent essentially on Russian aero engines to power their 
fighter fleet.

One of India’s enduring challenges in aviation has been the 
inability of Indian industry and research agencies to design and 
produce an indigenous aero engine. Despite a well established 
eco-system for aero engine manufacture and repairs, technol-
ogy gaps exist and qualified manpower is lacking. Without going 
into the history and causes of why the Gas Turbine Research 
Establishment (GTRE) (established in 1960s) has not delivered 
the Kaveri engine till date, we need to look ahead and work on 
the way ahead.

India’s LCA Tejas was to be originally powered by GTRE 
Kaveri engine, however, due lack of progress, it was dropped 
and US-built General Electric GE F404 was chosen to power 
the first 40 LCA Tejas Mk 1. Further due to lack of any other 
option, it has been decided that it will power the 83 LCA Tejas 
Mk 1A for which the IAF has placed the order in 2020. The 
path ahead is very well spelt out, for the LCA Tejas Mk 2, 
GE F414 has been selected. The GE F414 is expected to be 
further upgraded for powering the Advanced Medium Com-
bat Aircraft (AMCA) and the naval Twin Engine Deck Based 
Fighter (TEDBF).The combined requirement of aero engines 
for fighter programmes is quite large and makes a strong case 
for undertaking aero engine development and manufacturing 
indigenously.

Shakti engine powers the indigenous ‘Dhruv’ Advanced 
Light Helicopter (ALH) and ‘Prachand’ Light Combat Helicop-
ters (LCHs). Shakti has been co-developed jointly by Safran of 
France and HAL. It is a good success story and shows the path 
ahead that needs to be emulated for indigenous manufacturing 
of aero engines.

Also, in the Indian civil aviation sector, with the pandemic 
well behind us, is at a cusp of unprecedented growth. Air travel, 
both domestic and International is picking up. IndiGo, the big-
gest domestic airline has a fleet of 300 plus aircraft. Tata’s Air 
India is slated to buy close to 500 aircraft from Boeing and Air-
bus combined. As per various estimates, present Indian com-
mercial aircraft fleet of 700 is likely to grow by 125 aircraft 
per year, leading to more than 1,500 aircraft over next decade. 
Sources indicate that the Air India deal is held up essentially 
because the major consortiums are reluctant to offer any 
meaningful discounts on aero engines and maintenance even 
for such a mega order. This makes all the more strategic and 
commercial sense to not only establish an indigenous Main-
tenance Repairs and Overhaul (MRO) facility for major fleets 
but also to collaborate with the aero engine manufacturers to 
jointly manufacture in India.

As seen, India has a substantial market for fighter aircraft 
and civil transport airliners. Indigenous development and 
manufacturing of aero engines and their MRO together con-
stitute an important opportunity for enhancing indigenous 
aerospace industry. This can be achieved by establishing joint 
ventures with international manufacturers and by involving 
indigenous private companies. International manufacturers 
like Safran, General Electric and Rolls-Royce are known to be 
in touch with various stakeholders to collaborate for manu-
facturing in the country with private Indian companies. Gov-
ernment should think about setting aside a development fund 
for the AMCA compatible aero engine and the project be given 
on competitive basis with certain assured orders. Options 
are many and they need to be explored regarding obtaining 
access to aero engine technology. An early solution needs to 
be arrived to help India achieve self reliance in the aerospace 
sector in true sense. Without indigenous propulsion technology, 
true ‘Atmanirbharta’ in domestic aerospace manufacturing can 
never be achieved. This is crucial for the defence industry to 
achieve self-reliance and help the nation reach $5 trillion econ-
omy target in next two years. SP

Indian programmes for the development of indigenous 
fighter jets should not remain dependent on foreign-
made engines. Whether co-developed or indigenously 
developed, India must have its own aero engines.

By Air Vice MArshAl sAnjAy 
BhAtnAgAr (retd)
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