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India’s Tejas Fighters are pretty
good (but they are no F-35)

By Sebastien Roblin

e Key point: The Tejas was developed out of the Light Combat Aircraft program, which sought a
replacement for the hundreds of MiG-21 fighters nearing the end of their service lives in the
Indian Air Force

In 2016 the Indian Navy rejected the domestically built Tejas jet fighter—or Light Combat
Aircraft—after a troubled thirty-three years of development in which the maritime fighting branch had
invested significantly. However, the Indian Navy argued that the Tejas weighed too much, and
produced insufficient thrust for takeoff from the ski-jump ramp of its forthcoming aircraft carrier.

But the Indian Navy hasn’t given up entirely on
the Tejas; it is considering a Mark 2 variant under
development, which will be powered by the same
FA414 turbofan engines as the U.S. Navy’s Super
Hornet fighter.

The Tejas was developed out of the Light
Combat Aircraft program, which sought a
replacement for the hundreds of MiG-21 fighters
nearing the end of their service lives in the Indian
Air Force. The single-engine Tejas has a tailless
delta-wing configuration and supposedly costs only $25 million per airplane. However, it took decades
for the LCA to come together, and it continued to rely heavily on foreign components, including an
Israeli Doppler radar and General Electric F404 turbofan engines.

With a top speed of Mach 1.6 to 1.8, a maximum external load of 7,700 pounds and a service
ceiling of fifty-two thousand feet, the Tejas remains unexceptional compared to top-performing fourth-
generation light fighters such as the F-16. The Indian Air Force has only ordered 123 Tejas jets so far
to equip six squadrons by 2024. HAL, however, is having difficulty ramping up production from eight
aircraft a year to the desired sixteen.

On the short term, HAL seeks to improve the Tejas Markl by installing an Israeli EL/M-2052
Active Electronically Scanned Array (AESA) radar, jamming pods and an aerial refueling probe. This
Tejas Mark 1A subvariant will make up the latter two-thirds of the Mark 1 production run.

But the Indian firm is also taking a second crack at an Indian Navy contract with its Tejas Mark 2,
which will have greater thrust by swapping out the F404 turbofans (rated at eleven thousand pounds of
thrust dry) with a General Electric F414. The F414 has larger fan blades and can produce thirteen
thousand pounds of dry thrust. The Indian Aerial Development Agency has already devoted $542
million to the project, which dates all the way back to 2009.

After some mixed messages from the defense ministry, the Mark 2 took a major step closer to being
realized in February 2017, when General Electric provided the first two F414-INS6 engines for Mark
2 test aircraft, with six more to follow. If the Mark 2 enters production, a total of ninety-nine engines
may be delivered as part of a $600 million deal. The improved propulsion might not only make the
Tejas Mark 2 more viable for carrier takeoff, but increase its maximum weapons-load capacity by 25
percent, to eleven thousand pounds.




The tender also stipulated transferring up to 60 percent of the F414 engine technology to India—
with GE claiming it is ready to transfer more than 50 percent. This is also significant, as India’s Gas
Turbine Research Establishment has been working for two decades on domestic Kaveri K9 and K10
turbofans, which it hopes will one day be ready for installation on the Tejas or the HAL AMCA stealth
fighter currently under development. Additional foreign technology could help spur the engines’
development—indeed, after paying $2 million for consultation with a French firm, the GTRE
estimates that new Kaveri engines may be ready for testing in 2019.

The Tejas Mark 2 would also come loaded with further enhancements to the avionics, most notably
an Uttam AESA radar developed domestically by the Electronic Research and Development
Establishment. AESA radars offers greater resolution and sensor stealth, and are considered to be the
cutting of current fighter-borne radar technology. However, the Uttam currently is only geared for air-
to-air operation, with an air-to-ground mode still in development.

The Tejas Mark 11 would incorporate the new features of the Mark 1A, as well as a new glass
cockpit with an eight-by-twelve-inch multifunction display and an onboard oxygen system that
collects air from the outside, removing the need for oxygen bottles. The new engine and avionics on
the Mark 2 would stretch out the airframe an additional meter for a total length of 14.2 meters.

According to Defense Minister Manohar Parrikar, the Tejas Mark 2 is set to for its first flight in
2019, with production to commence in 2022, possibly following the establishment of a separate
production line. The Indian Navy has expressed interest in forty-six or fifty-six carrier-based variants
of the Mark 2 to enter service, while the Air Force has ordered an additional eighty-three Mark 2s to
supplement its Tejas Mark 1s, though there is speculation an order as high as three hundred could
follow if the Mark 2 is found to be satisfactory.

By investing in the Tejas Mark 2, the Indian Aeronautical Development Agency hopes to recoup
more from the substantial time and money devoted to the Tejas fighter program in previous decades. If
the new engines and radar perform as hoped, the Mark 2 may finally provide India with a decent
domestic fighter jet that improves upon the Mark 1’s shortcomings.

However, India isn’t hedging its best purely on domestic designs—it is also looking to strike a deal
to open a domestic production line for either the American F-16 Block 70 or the Swedish JAS 39
Gripen-E fighter, both of which are excellent, mature designs. New Delhi has several options as to
how to increase its fighter force from the current strength of thirty-three squadrons to the desired forty-
five, but which it will commit to remains to be seen.

https://nationalinterest.org/blog/buzz/indias-tejas-fighters-are-pretty-good-they-are-no-f-35-103922
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Warship builder GRSE hands over Landing
Craft Utility amphibious ship to Indian Navy

The amphibious ship, that can transport and deploy main battle tanks, armoured
vehicles, troops and equipment from ship to the shore, is seventh of eight such vessels
being built for the Navy by GRSE. These ships can also be deployed for multi-rol...

Kolkata: Adding to the country's maritime security prowess, warship builder Garden Reach
Shipbuilders and Engineers (GRSE) has delivered a Landing Craft Utility (LCU) to the Indian Navy,
GRSE said here on Thursday. g

The amphibious ship, that can transport and deploy main battle
tanks, armoured vehicles, troops and equipment from ship to the
shore, is seventh of eight such vessels being built for the Navy by
GRSE, it said in a statement.

These ships can also be deployed for multi-role activities like
beaching operations, search and rescue, disaster relief operations,
supply and replenishment and evacuation from distant islands, the
statement said.

The LCU is 62.8 metres long, 11 metres wide and has a displacement of 830 tonnes, with a low
draught of 1.7 metres, it said.

With an ability to attain a maximum speed of 15 knots, the ship can accommodate 216 personnel
and is equipped with two indigenous CRN 91 guns to provide artillery fire support during landing
operations, GRSE said.

The LCU Mark 1V class of ships, the first of which was commissioned into the Navy in 2016, are
fitted with close to 90 per cent indigenous equipment, the statement said.

The GRSE has so far manufactured 103 warships since its inception in 1960.

https://economictimes.indiatimes.com/news/defence/warship-builder-grse-hands-over-landing-craft-
utility-amphibious-ship-to-indian-navy/articleshow/72494476.cms
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Indian Army receives first lot

of Sig Sauer assault rifles

The Indian Army has reportedly received the first lot of Sig Sauer assault rifles to boost its counter-
terrorism operations.

The army has started inducting the first batch of US-made Sig Sauer SIG716 7.62x51mm assault
rifles on 10 December, reported Indian news agency Asian News International (ANI).

The army’s Northern Command will use the rifles for combat missions in the state of Jammu and
Kashmir.

Top Indian Army sources were quoted by ANI as saying: “The first lot of 10,000 SiG 716 assault
rifles has arrived in India and has been sent to the Northern Command.”

Sig Sauer will soon deliver another lot of 10,000 rifles. The US firm was awarded a contract worth
Rs7bn ($98.72m) to supply around 72,000 assault rifles to the Indian Armed Forces.

India is acquiring the rifles under the fast-track procurement (FTP) programme.

The new rifles will replace the existing Indian Small Arms System (Insas) 5.56x45mm rifles used
by the forces and manufactured locally by the Ordnance Factories Board.

The Indian Army will get the majority of the rifles with a total of 66,000 units. The navy and the
airforce will obtain 2,000 and 4,000 units respectively.

SIG716 uses the 7.62mm cartridge and provides enhanced functionality and reliability.

The rifle has an advanced operating system that decreases excessive heat and carbon fouling. It
features an adjustable gas valve to increase or decrease gas flow.

The news agency also stated that the army has started receiving ammunition for its sniper rifles.

India will also manufacture AK-203 assault rifles in collaboration with Russia. The plan is to
produce more than 700,000 of these rifles.

https://www.army-technology.com/news/india-sig-sauer-assault-rifles/
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2+2 India-US dialogue to be held
on Dec 18 in Washington: MEA

New Delhi: The second two-plus-two dialogue between India and the US will take place on
December 18 in Washington during which the two sides will take stock of the entire gamut of strategic
ties between the two countries, the Ministry of External Affairs said on Thursday.

The Indian side will be represented by external affairs minister S Jaishankar and defence minister
Rajnath Singh, Ministry of External Affairs spokesperson Raveesh Kumar said.

On whether the India-Japan summit will take place in Guwahati from December 15-17, he said
there was no update to share.

Asked to comment on the cancellation of Bangladesh foreign minister A K Abdul Momen's visit
and if it was a fallout of criticism of that country's treatment of minorities, he said, "We never said
there was religious persecution in Bangladesh during the current government's tenure.

Referring to Pakistan Prime Minister Imran Khan's critical comments on the Citizen (Amendment)
Bill, the spokesperson said Pakistan should focus on its treatment of minorities rather than
commenting on India’s internal matter.
https://timesofindia.indiatimes.com/india/22-india-us-dialogue-to-be-held-on-dec-18-in-washington-
mea/articleshow/72491137.cms
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India, US to sign key defence pact at
2+2 next week; Kashmir could figure

The agreement “will allow for new avenues of collaboration between our private
sectors on defence research and co-development”, said Alice Wells, the top US
state department diplomat for South Asia and Central Asia
By Yashwant Raj

Washington: India and the United States are likely to sign a key defence agreement at the second
edition of the upcoming 2+2 ministerial, which has become a “principal mechanism”, as a senior US
diplomat put it Wednesday, for advancing growing strategic convergence between the two countries.

The Industrial Security Annex (ISA), the defence pact the two countries will sign, according to
people familiar with the preparatory discussions, will allow US companies to share sensitive,
proprietary defence technology with Indian private companies and not just with Indian state-owned
partners, marking another major milestone in the growing partnership between the two countries.

The agreement “will allow for new avenues of collaboration between our private sectors on defence
research and co-development”, said Alice Wells, the top US state department diplomat for South Asia
and Central Asia. She was speaking at an event hosted by the Atlantic Council, a leading US think
tank, to commemorate President Dwight Eisenhower’s visit to India in 1959, the first by a sitting US
president.

The annex will allow, for instance, Boeing and Lockheed Martin, the leading US manufacturers of
warplanes, to seek local partners among Indian private players to mount a bid for the 114 fighter jets
that the Indian Air Force is seeking to order to replace its aging fleet of Russian MiG 21s.

Wells spoke of the agreement only in general terms and gave no indication if it was to be signed in
Washington DC on December 18 when Defence Minister Rajnath Singh and External Affairs Minister
S Jaishankar meet their US counterparts Mark Esper and Mike Pompeo for day-long meetings
including a working lunch hosted by the state department at its Foggy Bottom headquarters.

Wells set her remarks also against the backdrop of the 2+2 ministerial meeting, which she said had
become the “principal mechanism under the Trump administration for translating strategic
convergence into tangible outcomes”.

The talks will cover cover an entire range of issues from counter-terrorism to regional connectivity
(a phrase used to describe the China challenge) to Afghanistan and Jammu and Kashmir. The United
States would raise it, as it appeared from Wells’s remarks Wednesday.

The United States expected Indian to “release political detainees and restore normalcy”, she said,
adding, “Kashmiris are entitled to their full rights under the Indian constitution which respects the
religious freedom of all Indians.”

She acknowledged, however, the security challenges India faced there including cross-border
terrorism, which has been New Delhi’s key defence of the controversial restrictions.

Wells” remarks were also intended to address continuing disquiet on Capitol Hill over the Kashmir
situation. She was to brief lawmakers at a closed-door meeting later in the day. Lawmakers remained
concerned, a congressional aide who attended the briefing said, about the “situation in India”.

The first edition of the 2+2 ministerial, which took place in Delhi, was marked by the signing of the
Communications, Compatibility and Security Agreement (COMCASA), the second of the three



enabling (also called foundational) agreements the United States had been pushing India to sign for
years to expand interoperability between their militaries.

The first of these pacts, the Logistics Exchange Memorandum of Agreement (LEMOA), which
allows Indian and US militaries to use each other’s facilities (to refuel, for instance) was signed in
2016 by then Defence Minister Manohar Parrikar and Secretary of Defence Ashton Carter. There is
just one more left — Basic Exchange and Cooperation for geo-spatial cooperation.

India-US defence cooperation has developed rapidly in recent years with trade, a major component
of it, going up from Indian buying zero US equipment in 2008 to around $15 billion in 2018. The two
countries also conduct joint military exercises with increased frequency. They recently concluded their
first tri-services exercises, called Tiger Triumph, and have participated in joint-drills with other
countries in the region such as the one with Japan and the Philippines in the South China Sea in May.
https://www.hindustantimes.com/india-news/india-us-to-sign-key-defence-pact-at-2-2-next-week-
kashmir-could-figure/story-nHJOGsEIIglg2N50ngS4SP.html
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Why India's Arihant-Class missile
submarine is a serious problem for China

A new submarine promises to give the world’s most populous democratic nation a powerful
second-strike nuclear capability. The INS Arihant, India’s first nuclear ballistic-missile submarine,
will finally give the country nuclear weapons that could survive a surprise first strike and go on to deal
a crushing retaliatory blow to the enemy. The new sub will complete India’s triad of air, land and sea
nuclear forces.

India tested its first weapon, an eight-kiloton device nicknamed Smiling Buddha, in 1974. Although
small in yield, the device was a remarkable technological achievement that thrust the young country
into the exclusive, so-called “nuclear club” that had until then consisted of the United States, Soviet
Union, United Kingdom, France and China.

India is believed to have 520 kilograms of plutonium—enough for, according to the Arms Control
Association, “100 to 130 warheads.” New Delhi describes this a “credible minimum deterrent” against
neighboring nuclear powers China and Pakistan. India has a firm No First Use policy with regard to
nuclear weapons, vowing to never be the first to use them in any conflict and only use them to retaliate
in Kind.

Nuclear-armed submarines are an ideal basing solution for a country such as India. While less
accurate than land-based missiles and less flexible than air-launched weapons, ballistic-missile
submarines are the most difficult to destroy in a first strike. Hiding in the vastness of the oceans, a
nuclear-armed submarine is nearly invulnerable. And, in the logic of nuclear deterrence strategy, an
invulnerable nuclear arsenal makes for an invulnerable country.

The Arihant program goes back more than three decades, to the vaguely named Advanced
Technology Vessel. Begun in 1974, ATV was broadly conceived as a project to research nuclear
propulsion and, down the road, field a indigenously developed and constructed nuclear-powered
submarine. The program was a collaboration between the Bhabha Atomic Research Centre, the Indian
Navy and the Indian government’s Defence Research Development Centre.

By 1995, ship-sized reactor trials were underway at the Bhabha Centre in Mumbai. According to
Combat Ships of the World, the reactor had been under development since 1985, weighed 600 tons
and was “entirely unsuccessful.” By 1989, Russian nuclear scientists and engineers joined the project,
and yet the program still failed to yield a viable reactor. In 1998, the Indian government threw in the
towel and purchased a reactor design outright from Russia, and by 2004, a working eighty-megawatt
prototype reactor had been built, tested and achieved criticality.

Hull began construction in 1998 at Visakhapatnam, but could not be completed due to the lack of a
working reactor. The hull itself is variously reported as based on the Russian Akula/Project 971—class
nuclear attack submarine or the ex-Soviet Charlie Il class. Combat Fleets of the World claims it is
based on the Akula, and lengthened an additional thirty feet to accommodate a missile compartment.
Other sources claim it is based on the Charlie 1l class, one of which was leased to India from 1988 to
1991 and served as INS Chakra. At either rate, the submarine is estimated to be 330 to 360 feet long,
with submerged displacement of 6,500 tons. It is the smallest ballistic-missile submarine in the world,
with the possible exception of the North Korean Gorae class.

Thanks to nuclear propulsion, Arihant can do twelve to fifteen knots on the surface and twenty-four
knots underwater. Maximum diving depth is unknown, and probably a closely held secret, but the



Akula class is known to dive to six hundred meters. The submarine is manned by a crew of ninety-five
to one hundred.

Arihant was officially launched in 2009. The onboard reactor reached criticality in 2013, and the
ship began sea trials in late 2014. It was officially commissioned into service in August 2016.
According to Naval Technology, the total price tag was $2.9 billion.

Arihant’s name literally translates to “Slayer of Enemies,” and the ship’s armament makes it the
greatest concentration of firepower in Indian history. The submarine was built with four missile tubes
mounted in a hump behind the conning tower. The four can carry twelve K-15 Sagarika (“Oceanic”)
short-range ballistic missiles. K-15 has a maximum range of just 434 miles, making it capable of
hitting just the southern half of Pakistan.

Alternately, the sub can carry four K-4 medium-range ballistic missiles with a 2,174-mile range,
capable of hitting targets as far away as Beijing. Both the K-4 and the K-15 are nuclear capable, but
the warhead yield is unknown. India has yet to master multiple independently targetable reentry
vehicle (MIRV) technology, so whatever the yield of the warhead, K-4 and K-15 carry just one of
them.

In order to be credible, a seagoing nuclear deterrent must have at least one submarine on patrol at
all times. The second ship in class, Aridhaman, is under construction in Visakhapatnam, and India
plans to have as many as four boomers by 2020—the same number as the United Kingdom and
France. With the four nuclear-armed boats completed, India may finally achieve its goal of strategic
invulnerability.

https://www.defencenews.in/article/Why-Indias-Arihant-Class-Missile-Submarine-Is-a-Serious-
Problem-for-China-798418
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US reprimanded Pakistan
for misusing F-16s: Report

""While we understand from you that these aircraft movements were done in support
of national defense objectives, the US government considers the relocation of aircraft to
non-US government authorised bases concerning and inconsistent with the F-16..

Washington: The US reprimanded Pakistan Air Force chief in August for misusing F-16 fighter jets
by undermining their shared security platforms and infrastructures, a media report here has said,
months after the Indian Air Force shot down an F-16 jet of Pakistan Air Force during an aerial combat
over Kashmir.

Andrea Thompson, the then-undersecretary of State for Arms Control and International Security
Affairs, wrote a letter to Pakistani Air Force Chief Air Chief Marshal Mujahid Anwar Khan in August
over the matter, US News reported on Wednesday.

While the letter written did not directly mention the incidents in the immediate aftermath of the
February 26 Balakot airstrikes, US News quoted a source as saying that the communication served as a
direct response to America's concerns about the F-16 use over Kashmir in February.

"While we understand from you that these aircraft movements were done in support of national
defense objectives, the US government considers the relocation of aircraft to nonUS government
authorised bases concerning and inconsistent with the F-16 Letter of Offer and Acceptance,”
Thompson said in his letter.

A suicide bomber of Pakistan-based Jaish-e-Mohammed (JeM) terror group killed 40 CRPF
personnel in Jammu and Kashmir's Pulwama district on February 14.

India launched a counter-terror operation against a JeM training camp in Balakot on February 26.
The next day, Pakistan Air Force retaliated and downed a MiG-21 in an aerial combat and captured its
pilot Wing Commander Abhinanadan Varthaman, who was later released.

The IAF had said that during the aerial engagement on February 27, one of its MiG-21 Bison shot
down a F-16.

The Indian Air Force on February 28 displayed pieces of the AMRAAM missile, fired by a
Pakistani F-16, as evidence to "conclusively" prove that Pakistan deployed US-manufactured F-16
fighter jets during an aerial raid targeting Indian military installations in Kashmir.

"Such actions could subject sensitive US-technologies to diversion to or access by third parties and
could undermine our shared security platforms and infrastructures,” warned Thompson, who has now
left the government.

The State Department and the Embassy of Pakistan has refused to comment on the letter.

According to US News, in her letter, Thompson raised concerns about American access to the bases
and the US-made equipment there.

Thompson said it had been four years since Office of Defense Representative of Pakistan — the
office that carries out defense cooperation with partner countries — had been allowed to perform an
assessment of the security vulnerabilities on the Pakistani bases, the news report said.
https://economictimes.indiatimes.com/news/defence/us-reprimanded-pakistan-for-misusing-f-16s-
report/articleshow/72486433.cms
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ISRO scientists unfurl antenna
of RISAT-2BR1 satellite

Fri, 13 Dec 2019

"Today at 1400 hrs Radial Rib Antenna of #RISAT2BR1 spacecraft was successfully
deployed in-orbit. This complex technology involved unfurling and deployment of the 3.6 m
antenna which was folded and stowed during launch," ISRO said in an update. T..

Chennai: Scientists at the Indian Space Research Organisation (ISRO) on Thursday undertook an
operation to unfurl the antenna that was inside the radar imaging earth observation satellite RISAT-

2BR1, a day after it was launched from Sriharikota, around 130 kms from here.

"Today at 1400 hrs Radial Rib Antenna of
#RISAT2BR1 spacecraft was successfully deployed in-
orbit.

This complex technology involved unfurling and
deployment of the 3.6 m antenna which was folded and
stowed during launch,” ISRO said in an update.

The deployment was completed in 9 minutes and 12
seconds, it said.

On Wednesday, ISRO successfully launched RISAT-
2BR1 and nine foreign satellites onboard PSLV-C48 in its
50th flight.

RISAT-2BR1 is India's radar imaging earth observation

satellite which would be used in the field of agriculture, forestry and disaster management and also for

military purposes.

Following the successful launch of the RISAT-2BR1- satellite, two solar arrays were deployed
automatically and the ISRO Telemetry Tracking and Command Network in Bengaluru assumed

control of the satellite.

In the coming days, the satellite would be brought to its final operational configuration, ISRO said.
https://economictimes.indiatimes.com/news/science/isro-scientists-unfurl-antenna-of-risat-2br1-

satellite/articleshow/72495110.cms
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