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DRDO News

DRDO Technology News

THE TIMES OF INDIA

Wed, 02 Feb 2022
G A Srinivasa Murthy appointed director of

Defence Research and Development Laboratory

By Ch Sushil Rao

Hyderabad: G A Srinivasa Murthy has been appointed director of Defence Research and
Development Laboratory (DRDL) of the Defence Research and Development Organisation
(DRDO) in Hyderabad. el al ) F \‘,\’,ﬁ

Consequent to superannuation of Dr Dashrath Ram, G A ' :
Srinivasa Murthy, a scientist and programme director of
Advanced Naval Systems Programme was appointed as
director of DRDL, a premier laboratory of Dr APJ Abdul
Kalam Missile Complex.

Srinivasa Murthy completed his BE in Electronics and
Communication Engineering from Andhra University in =1 e
1956 aqd pyrsued his ME in Digital Systems from Osmania . , SrinivasMurthyjoied the DRDL in
University in Hyderabad. 1987.

He joined DRDL in 1987 and made significant contributions in the area of structural dynamics,
ground resonance testing, electrical integration and checkout for various projects of the missile
complex.

His leadership provided necessary thrust to the design, development and production of advanced
missile systems and technologies.

He is renowned for his contributions towards the Advanced Naval Systems Programme (ANSP).

https://timesofindia.indiatimes.com/city/hyderabad/g-a-srinivasa-murthy-appointed-director-of-defence-
research-and-development-laboratory/articleshow/89274739.cms

D

5N .a UrduPoint

20 Successful Years of Publication

Tue, 01 Feb 2022
BrahMos, Russian Machine Company to sign deal
for missile supplies to Philippines

Russian Military-Industrial Corporation NPO Mashinostroyenia and Russian-Indian joint
venture BrahMos Aerospace are preparing to sign a deal for delivery of anti-ship missile systems
to the Philippines, BrahMos co-director Alexander Maksichev told Sputnik on Tuesday
By Sumaira FH

Moscow (UrduPoint News / Sputnik - 01st February, 2022) Russian Military-Industrial
Corporation NPO Mashinostroyenia and Russian-Indian joint venture BrahMos Aerospace are
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preparing to sign a deal for delivery of anti-ship missile systems to the Phlllpplnes BrahMos co-
director Alexander Maksichev told Sputnik on Tuesday. ST APEHLN B i S

Last Friday, the Ph|||pp|ne defense ministry and

ground-based anti-ship missile systems. The contract will
also include training for operating personnel and a logistics
support package.

"In the near future, taking into account the pandemic,
NPO Mashinostroyenia will sign a contract with Russian-
Indian joint venture Brahmos for the execution of the first export contract for the supply of missiles
to the Philippines," Maksichev said.

The contract between the companies will cover both the manufacturing and adapting the rockets
to the requirements of the Philippine side, according to the official.

"All the operations will be carried out under the current Missile Technology Control Regime,
which is aimed at limiting proliferation of missiles and missile technologies,” Maksichev said.

BrahMos Aerospace was established in 1998 and was named after the rivers of Brahmaputra and
Moscow. It specializes in supersonic cruise missiles capable of being launched from submarines,
ships, planes, or land-based platforms. NPO Mashinostroyenia represents the Russian side of the
joint venture.
https://www.urdupoint.com/en/world/brahmos-russian-machine-company-to-sign-deal-1460176.html

Tue, 01 Feb 2022
Philippines buys India’s Ship-Sinking Missiles

amidst disputes with China

By Sebastien Roblin
Last Friday, Philippine defense minister Delfin Lorenzana signed a nearly $375 million deal to
purchase sophisticated anti-ship missiles from India. The arms sale will significantly improve the
Pacific nation’s heretofore limited naval warfare capabilities at a time that Beijing is building up its
military presence on islands in the South China Sea claimed by (and much closer to) Manila.

The Philippine Navy is set to beginning receiving the first of three batteries by the end of 2022.
Each battery will consist of three mobile launcher units mounting three missiles each. The batteries
will also include vehicles for radar surveillance to acquire maritime targets, support (likely
including missile reloads), and command-and-control. The deal also includes training for the
battery’s operators and maintainers, and an Integrated Logistics Support package.

The Brahmos will constitute the fighting strength of the new Coastal Defense Regiment of the
Philippine Marine Corps. This unit, which also is meant to incorporate anti-aircraft missiles, was
activated in August 2020, and is expected to be fully operational by 2026. It’s intended to protect
sea lines of communication between the main islands and those subject to territorial disputes with
China, establishing an anti-access/area-denial strategy presumably mirroring China’s use of missile
batteries deployed to both natural and artificial islands to constrain the mobility of adversary
forces. Brahmos missiles also could provide a land-attack capability using GPS guidance.

With a maximum range of 180 miles, BrahMos batteries on the major Philippine island of
Luzon have just enough range to threaten ships close to the disputed Scarborough Shoal around
150 miles west of the major Phillipine island of Luzon. The Coastal Defense Regiment could also
forward deploy missiles on small islands, though that would place them at greater risk.
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The Philippine Army also plans to acquire ground-based Brahmos missiles for its Ground-Based
Anti-Ship Missile requirement. According to the Horizon 3 plan, it seeks to acquire two batteries
for service under the Army Artillery Regiment to reportedly “provide area denial as the operational
situation requires.”

BrahMos was jointly developed by India and Russia in
the early 2000s based on the latter’s P-800 Oniks anti-ship
missile, but incorporating Indian components and with
range reduced to 290 kilometers (180 miles) so as to
comply with missile export regulations. India currently
deploys Brahmos missiles on its warships, Army trucks,
and IAF Su-30 jet fighters for attacks against both ships
and land targets.

. NEW DELHI, INDIA - JANUARY 18:
The large, 3.25-ton missile uses a rocket-booster at granmos WPN System participate in the

launch to accelerate to nearly three times the speed of sound rehearsals for Republic Day celebrations

i : : : i« 2018, at Rajpath on January 18, 2018 in New
(Mach 2.8) before switching to a ramjet engine, which is Delhi. india.  (Photo by  Sonu

highly efficient at sustaining supersonic speeds but iSn’t njenta/Hindustan Times via Getty Images)
good at accelerating to them.

This allows the missile to supersonic cruise all the way to the target, giving air defenses little
time to react, and a very difficult target to hit. That in turn means even warships protected by
extensive air defense systems, as is the case for China’s modern destroyers and frigates, may not
have a hard time defending against an attack, particularly if multiple missiles are fired to over-
saturate defenses.

Though the Philippine Navy could hypothetically have sought ship-mounted Brahmos for
greater operational mobility, land-based mobile batteries trucks are cheaper and arguably more
survivable. That’s because trucks can be concealed by terrain while changing position after launch
to avoid counter-battery fires.

While the Philippines has become the weapon’s first export client, it’s also thought likely
Vietnam may acquire the missile for a similar purpose—to better deter the threat posed by China’s
far more powerful naval forces and their growing predominance on disputed areas of the South
China Sea.

While the U.S. has sought for years to provide the Philippines with defense assistance to
buttress it against Chinese pressure—which could potentially include F-16 fighters in the near
future—the deal with India highlights how other countries in the Asia-Pacific region concerned
with China’s military activities are playing a key role in enhancing Manila’s capabilities.

Those include Japan, which recently sold surveillance radars to the Philippines, and South
Korea, which has exported FA-50 Golden Eagle jet fighters and various patrol craft and artillery
systems. Like New Delhi, these countries may see sales or donations of defense goods to Manila as
reinforcing their broader security strategy in the Indo-Pacific region.

https://www.forbes.com/sites/sebastienroblin/2022/01/31/manila-buys-indias-ship-sinking-missiles-amidst-
disputes-with-china/?sh=3639fd164044
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COVID 19: DRDO’s Contribution

BRIGHTER

KASHMIR
Wed, 02 Feb 2022

Div Com Kashmir visits DRDO, GB Panth
Hospitals

As Covid-19 positivity rate of third wave continues to fluctuate, the Divisional Commissioner
(Div Com) Kashmir, Pandurang K Pole today visited DRDO Hospital Khonmuh and GB Panth
Hospital to review the present situation of Covid-19 Pandemic, admission of patients, occupancy of
beds and emergency plan to cater to the oxygen supply.

The Div Com was accompanied by Director Health
Services Kashmir, Dr Mushtag Ahmad Rather;
Epidemiologist Kashmir, Dr Talat Jabeen; Incharge
Divisional Covid Control Room Kashmir, Tahir Ahmad
Magray and other medical officers.

On the occasion, Div Com was informed that 413 covid
patients were admitted to DRDO Covid dedicated Hospital in January, out of which 48 were
admitted to ICU. It was further informed that 340 patients recovered during the same month.

Besides, Medical Superintendent DRDO Hospital informed that in the 510 bedded hospital,
there are 125 ICU beds.

Regarding the status of Oxygen supply, he informed that there are 2 PSA plants with capacity of
1000 liters per minute each besides 56 Kilo Liter Liquid Medical Oxygen Tank.

He was apprised that one Oxygen plant needs servicing while another needs functional
reparation. Div Com on the Occasion directed nodal officer to resolve the issues on priority basis.

Div Com also directed to prepare exigency plan of adequate Oxygen supply to the hospital by
identifying two more Oxygen plants which can be used during emergency to maintain constant
supply of medical Oxygen.

Further, Div Com was apprised about the liability of bills of electric department which were
generated since the functioning of Hospital.

Regarding staff strength and compliance of the roster by the staff, it was informed that there are
57 Doctors besides medical officers and paramedic staff who are delivering their services with
dedication.

At GB Panth, Div Com inspected the isolation ward for neonatal children and other children. He
was informed that the hospital conducted 700 screening out of which 35 were referred to DRDO
and Bemina while two casualties were also reported.

Later, Div Com directed administrators of GB Panth hospital to create parking space for
vehicles in the vicinity to facilitate patients and attendants.
http://brighterkashmir.com/div-com-kashmir-visits-drdo-gb-panth-hospitals
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Defence News

Defence Strategic: National/international

% Press Information Bureau
Government of India

Ministry of Defence
Tue, 01 Feb 2022 5:46PM

Union Budget 2022-23

Further impetus to Armed Forces modernisation
& defence security Infrastructure development

Total allocation under Capital Outlay of Defence Services enhanced to 1.52 lakh crore

68% of capital procurement budget to be earmarked for domestic
industry to promote self-reliance & reduce import dependency

25% per cent of defence R&D budget earmarked for private industry & startups
Raksha Mantri Shri Rajnath Singh terms the Budget as growth oriented
Says, it would give fillip to ‘Make in India’, boost demand & build capacities for a New India

The Union Budget for Financial Year 2022-23, presented by the Finance Minister on February
01,2022, has given further impetus to modernisation of Defence Services and Defence Security
Infrastructure development, including the Border Road Infrastructure and Coastal Security
Infrastructure.

The Union Budget 2022-23 envisages a total outlay of Rs 39.45 lakh crore. Out of this, Ministry
of Defence has been allocated a total budget of Rs 5.25 lakh crore, which is 13.31% of the total
budget. This includes an amount of Rs 1.19 lakh crore for Defence Pensions. The total Defence
Budget represents an enhancement of Rs 46,970 crore (9.82%) over Budget Estimates 2021-22.

Through enhanced budgetary support over the years, the Government has placed modernisation
and infrastructure development of the Armed Forces at the centre stage of the National Security
and Defence Planning process. The total allocation under Capital Outlay of the Defence Services
has been increased from Rs 86,740 crore in 2013-14 to 1.52 lakh crore in 2022-23. There is an
enhancement of 76% over a period of nine years. Further, during this period, the total Defence
Budget including Defence Pensions has increased by 107.29%, from Rs 2.53 lakh crore in 2013-14
to Rs 5.25 lakh crore in 2022-23.

Sustained thrust on Modernisation & Infrastructure Development: In the Union Budget
2022-23, the Capital Allocations pertaining to modernisation and infrastructure development of
Armed Forces has been significantly increased to Rs 1.52 lakh crore. This represents an increase of
Rs 17,308 crore (12.82%) over FY 2021-22. Further, cumulative increase in the Capital Budget
since 2019-20 has been Rs 48,975 crore (47.37%).

The increase in the overall Capital Budget reflects the Government’s resolve towards
sustainable enhancement in the modernisation and infrastructure development and also towards
achieving the objectives of ‘Aatmanirbhar Bharat’.
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In order to give push to indigenous Domestic Enterprises under the ‘Aatmanirbhar Bharat’, the
share of domestic capital procurement, which was earmarked at 64% in 2021-22, has been
enhanced to 68% of the Capital Acquisition Budget of the Defence Services (Rs 1.24 lakh crore)
for the FY 2022-23, which would be Rs 84,598 crore.

The Capital segment of the MoD (Civil) budget catering to organisations such as Indian Coast
Guard (ICG), Border Roads Organisation (BRO) and Directorate General Defence Estates (DGDE)
etc has also seen a notable jump of 55.60%. In absolute terms, this amount is Rs 8,050 crore in FY
2022-23 against Rs 5,173 crore in FY 2021-22.

The Capital Budget of Border Roads Organisation (BRO) has been increased by 40% to Rs
3,500 crore in FY 2022-23 vis-a-vis Rs 2,500 crore in FY 2021-22. This will expedite the progress
of creation of border infrastructure including important tunnels (Sela and Naechiphu tunnel) and
bridges on major river gaps.

Underlining the importance of overall maritime security, the Capital Budget of the Indian Navy
has been enhanced by 44.53%, with a total allocation of Rs 46,323 crore in FY 2022-23. This
increase is aimed at acquisition of new platforms, creation of Op and Strategic Infrastructure,
bridging of critical capability gaps and building a credible maritime force for the future.

Additionally, to boost the Coastal Security, the Capital budget of Indian Coast Guard has been
enhanced by 60.24% to Rs 4,246 crore in FY 2022-23 vis-a-vis Rs 2,650 crore in FY 2021-22. This
enhancement is aimed at building up of assets such as acquisition of ships & aircraft, augmentation
of infrastructure, establishment of coastal security network and building up technical &
administrative support structures.

Rs 173.03 crore and Rs 131.08 crore have been provisioned under DGDEs Capital Budget for
BE 2022-23 and RE 2021-22, respectively, mainly for construction of boundary posts/pillars and
perimeter fencing of Defence Land. This is directed towards preventing encroachment on Defence
Land.

Towards hand holding of the newly created seven Defence Public Sector Undertakings
(DPSUs), Rs 1,665 crore in RE 2021-22 and Rs 1,310 crore in BE 2022-23 has been earmarked for
their planned modernisation. Additionally, Rs 2,500 crore in BE 2022-23 and also in RE 2021-22
has been set aside as Emergency Authorization Fund

Further, for enabling the Defence Industrial eco-system in the country, iDEX and DTIS has been
allocated Rs 60 crore and Rs 23 crore respectively in the FY 2022-23. Under the iDEX
(Innovations for Defence Excellence) Scheme, MoD aims to create an environment which fosters
innovation and encourages technology development in Defence by engaging R&D institutes,
academia, industries, start- ups and even individual innovators. Defence Testing Infrastructure
Scheme (DTIS) envisages the creation of state-of-the-art testing infrastructure in partnership with
the private industry thereby boosting domestic defence and aerospace manufacturing.

Budget Announcement 2022-23: Aatmanirbharta in Defence
e Government is committed to reducing imports and promoting AtmaNirbharta in equipment for

the Armed Forces. 68 per cent of the capital procurement budget will be earmarked for

domestic industry in 2022-23, up from 58 per cent in 2021-22.

o Defence R&D will be opened up for industry, startups and academia with 25 per cent of
defence R&D budget earmarked. Private industry will be encouraged to take up design and
development of military platforms and equipment in collaboration with DRDO and other
organizations through SPV model.

e An independent nodal umbrella body will be set up for meeting wide ranging testing and
certification requirements.

In a series of tweets, Raksha Mantri Shri Rajnath Singh congratulated the Finance Minister on
presenting an excellent Union Budget 2022-23. He said, the Budget would give fillip to ‘Make in
India’, boost demand and build capacities for a stronger, prosperous and confident India.



The Raksha Mantri added that the Budget outlines the Government’s focus on ‘Aatmanirbharta’
and Prime Minister Shri Narendra Modi’s vision for development and pro-people reforms. He
termed it as a growth oriented Budget, focussing on harnessing the energies of New India.

Shri Rajnath Singh described the proposal to reserve 25 per cent of the R&D Budget for startups
and private entities as an excellent move.

The Raksha Mantri appreciated the fact that this year’s Budget has increased the total outlay for
effective capital expenditure by a massive 35.4 per cent to more than 10.6 lakh crores with the bulk
of the money going into the development of social and physical infrastructure in the country.

On the allocation of 68 per cent of defence capital procurement budget towards domestic
procurement, Shri Rajnath Singh said, it is in line with the “Vocal for Local’ push and will
certainly boost the domestic defence industries.

The Raksha Mantri exuded confidence that digitalisation of land reforms will transform India’s
rural economy and will go a long way in creating new opportunities for the farmers and the
agriculture sector.
https://pib.gov.in/PressReleasePage.aspx?PRID=1794415

Business Standard

Wed, 02 Feb 2022
Defence allocation sees moderate rise,
|AF gets largest capital boost

In the Budget FY23, the government has allocated Rs 5.25 trillion.
By Ajai Shukla

New Delhi: Notwithstanding a still sluggish economy, and sustained military pressure on the
Army from multiple intrusions by Chinese troops on the border in Ladakh, the government has
raised defence allocations for financial year 2022-23
(FY23) by less than 5 per cent, compared to the
Revised Estimates for FY22 and by almost 10 per
cent over BE 2021-22.

The government had allocated Rs 4.78 trillion for
BE 2021-22. In the Revised Estimates for 2021-22,
that was raised to Rs 5.02 trillion. In the Budget
FY23, the government has allocated Rs 5.25 trillion.

While the 1.3-million-strong Army has been given - -
the bulk of the revenue and pension budgets, the ! theBudget FY23, the government has allocated Rs

. . . 5.25 trillion.

Indian Air Force (IAF) has been allocated the biggest
share of the capital allocation: Rs 55,587 crore, or about 10 per cent more than what the IAF got
last year.

The IAF faces a continuing burden of payments for 36 Rafale fighters it bought in 2016,
modernisation of the Mirage 2000 and Jaguar fighter fleets, and the manufacture of Sukhoi-
30MKIs and Tejas fighters by Hindustan Aeronautics Ltd (HAL). There is also a large expenditure
looming on a tender for 114 multi-role fighters, for which the IAF has initiated a global
procurement.

To the Army’s credit, it has deployed a large number of troops and equipment to the Ladakh
frontier without seriously overshooting its revenue budget, from which payments for such a
deployment is made.

Meanwhile, the Navy has been given a capital budget of Rs 47,591 crore, about the same as the
preceding year’s allocation. The Army has once again been allocated the smallest share: Rs 32,015
crore.



https://pib.gov.in/PressReleasePage.aspx?PRID=1794415

Indicating the intent to keep money flowing to indigenous research & development (R&D)
projects, the Defence Research & Development Organisation (DRDO) was allocated a healthy

DEFENCE ALLOCATIONS OVER THE YEARS

capital budget of Rs 11,982 crore.
After years of lip service to funding

®Revenue
prototype development wunder the | alchatlon
Technology Development programme, | ®capital
the government this year allocated a f:';"at'f’"
relatively healthy Rs 1,365 crore for | aiocation

prototype development under the
“Make” category of acquisitions.

In what would have come as a

(in¥tmn)

2021-22 2022-23

. S 2018-19 2019-20 2020-21
relief, the Ministry of Defence (MoD) (Actual) ~ (Actual)  (Actual) (RE) (BE)
has managed to stabilise pensions. The | Total defence Budget 4.03 4.52 4.85 5.02 5.25
pension allocations were kept at Rs | 0@ neleo 2315 2686 3500 3070 3945
1.19 trilfion, up by Rs 2,818 crore. (ms;:d";";‘"“’ge W% 169%  BS%  B3%  B3%

With an emphasis on infrastructure :

O o : D 18722 20339 1982 23215  258.00
building by the military, the capital | produd : : : : :
segment of the MoD (Civil) budget, | Defenceas® 216%  22%  24%  216% 2.03%

which caters to organisations such as
the Indian Coast Guard, Border Roads
Organisation (BRO) and Directorate General Defence Estates, has seen a notable jump of 55.6 per
cent. In absolute terms, the capital allocations under these heads is Rs 8,050 crore in FY23 — up
more than 50 per cent against the allocations of Rs 5,173 crore in FY22.

With the aim of strengthening border infrastructure, the BRO’s capital budget has been
increased by 40 per cent, from Rs 2,500 crore in the current year to Rs 3,500 crore.

“This will expedite the progress of creation of border infrastructure including important tunnels
(Sela and Naechiphu tunnel) and bridges on major river gaps,” stated the MoD in a statement on
Tuesday.
https://www.business-standard.com/article/economy-policy/defence-allocation-sees-moderate-rise-iaf-gets-
largest-capital-boost-122020200018_1.html

Source: Budget documents

W Press Information Bureau
&2 Government of India

Ministry of Defence
Tue, 01 Feb 2022 12:48PM

Lt Gen Manoj Pande takes over as Vice Chief of the
Army Staff

Lt Gen Manoj Pande, PVSM, AVSM, VSM took over as the Vice Chief of the Army Staff on 01
February 2022.

An alumnus of National Defence Academy, Lt Gen Manoj Pande was
commissioned in December 1982 to the Corps of Engineers (The Bombay
Sappers). The General Officer commanded an Engineer Regiment during
Operation Parakram in the sensitive Pallanwala Sector along the Line of
Control of Jammu and Kashmir. He is a graduate of Staff College,
Camberley (United Kingdom) and attended the Higher Command (HC) and
National Defence College (NDC) Courses.

In his 39 years of distinguished military career, he has tenanted important
and challenging command and staff appointments in different operational environments which
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include command of an Engineer Brigade of Strike Corps in the Western Theatre, Infantry Brigade
along Line of Control in Jammu and Kashmir, Mountain Division in the High Altitude Area of
Western Ladakh, a Corps in the North East, Commander-in-Chief Andaman & Nicobar Command
(CINCAN) and General Officer Commanding-in-Chief of Eastern Command.

His staff exposures include Brigade Major of a Mountain Brigade in the North East, Assistant
Military Secretary (AMS) in Military Secretary’s Branch, Colonel Q of a Mountain Division in
High Altitude Area and Brigade General Staff (Operations) at Headquarters Eastern Command.
The General Officer also served as Chief Engineer in the United Nations Mission in Ethiopia and
Eritrea. He tenanted the appointments of Additional Director General (ADGMO-B) in the Military
Operations Directorate at Army Headquarters, Chief of Staff at Headquarters Southern Command
and Director General Discipline Ceremonial & Welfare at the Army Headquarters.

For his illustrious service he has been conferred with the award of Param Vishisht Seva Medal,
Ati Vishisht Seva Medal, Vishisht Seva Medal, the Chief of Army Staff Commendation and GOC-
in-C Commendation twice. Lt Gen Manoj Pande takes over the appointment of the Vice Chief of
the Army Staff from Lt Gen CP Mohanty who superannuated on 31 January 2022 after completing
four decades of illustrious career in the Army.
https://pib.gov.in/PressReleasePage.aspx?PRID=1794122

% Press Information Bureau
Government of India

Ministry of Defence
Tue, 01 Feb 2022 5:48PM

India & Oman review progress in military-to-military
engagements during 11th Joint Military Cooperation
Committee meeting in New Delhi

Secretary General of Ministry of Defence, Oman calls on Raksha Mantri Shri Rajnath Singh

Secretary General at the Ministry of Defence, Oman Dr Mohammed Bin Nasser Bin Ali Al-
Zaabi called on Raksha Mantri Shri Rajnath Singh in New Delhi on February 01, 2022. They
discussed ways to enhance defence cooperation between the two countries. The Secretary General
at the Ministry of Defence, Oman also briefed Shri Rajnath Singh about the 11" India—Oman Joint
Military Cooperation Committee Meeting (JMCC) on bilateral defence cooperation which was held
in New Delhi on January 31, 2022.

The JMCC meeting was co-chaired by Defence Secretary Dr Ajay Kumar and Secretary General
at the Ministry of Defence, Oman. During the meeting, the two sides reviewed the progress made
in military-to-military engagements, including joint exercises, industry cooperation and various
ongoing infrastructure projects. It was decided to identify new avenues and examine areas of
mutual interest for Joint Venture in order to enhance defence industry cooperation. Conduct of
Humanitarian Assistance and Disaster Relief (HADR) exercise involving the three services and
enhancing the scope and complexities of the existing joint exercises were also discussed. Both the
countries agreed to work together to combat the issue of drug trafficking prevalent in the North
Arabian Sea.

It was agreed to hold the next JMCC in Oman on mutually convenient dates. The JMCC is the
apex body between the Defence Ministries of India and Oman to comprehensively review & guide
all aspects of bilateral defence cooperation.

The Secretary General also called on the three Service Chiefs and met with the CEOs of Indian
Defence Industries. He will be visiting Cochin Shipyard Limited, Military Training Establishments
and the Indigenous Aircraft Carrier Vikrant, during his stay.
https://pib.gov.in/PressReleasePage.aspx?PRID=1794410
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@ Hindustan Times
Wed, 02 Feb 2022
France hands over 3 Rafale fighter jets with

India-specific enhancements to 1AF

In light of the Indian acquisition of Rafale, the Pakistani air force has decided to go for 25
Chinese made J-10 multi-role fighters as a counter and PLA Air Force has deployed the J-20, so
called fifth generation fighter, at Hotan, Lhasa, Kashgar and Nyingchi air bases in Tibet and
Sinkiang.

New Delhi: The Indian Air Force (IAF) on Tuesday received three of the last four Rafale fighter
jets, as reported by Hindustan Times earlier. The fighter planes were handed over by France at
Istres-Le Tube air base of Rafale manufacturer Dassault
Aviation, and is situated north-west of Marseille.

After this, the IAF will wait for the right opportunity to
take the fighter jets to India between February 15 and 20.
According to people aware of the developments, the
handed over planes will now be test-checked for all the
details. The fighter jets are expected to arrive in India
between February 15 and 16, the people cited above said. : —— - _

When they fly out of France, these fighter jets will - Jare Jet fohier ngeolo'ﬂg|iéh§ay\fert'ca'
receive mid-air refueling by the air force of India’s close
ally, the United Arab Emirates, using Airbus multi-role transport tankers.

These Rafale fighter jets are fully equipped with India specific enhancements, which will give
them extra teeth to fight any regional adversary.

The last fighter jet is nearly ready with fresh paint and enhancements, but will arrive in April
due to the reasons best known to 1AF.

The last of the 36 contracted fighters from France is actually the first fighter used for training
IAF personnel after the deliveries started from France. This fighter was inspected by Defence
Secretary Ajay Kumar at the Istres air base during his visit to France for a high level defence
dialogue in December 2021.

Although IAF remains tight-lipped over what India specific enhancements are on Rafale, it is
learnt that these relate to long range Meteor air-to-air missile, low band frequency jammers,
advanced communication systems, more capable radio altimeter, radar warning receiver, high
altitude engine start up, synthetic aperture radar, ground moving target indicator and tracking,
missile approach warning systems and very high frequency range decoys.

On the arrival of the fighter jets, the IAF will test the specific enhancements to their satisfaction
under Indian conditions apart from verifying the original equipment manufacturers claims as per
agreement. After this, work will begin in retrofitting the remaining 32 aircraft at Ambala in western
sector and Hashimara air base in eastern sector with the India specific enhancements with all the
related equipment already with the IAF. The upgradation exercise will be carried out at Ambala air
base which has the maintenance cum repair set up for Rafale fighters in India.

https://www.hindustantimes.com/india-news/france-hands-over-3-rafale-fighter-jets-with-india-specific-
enhancements-to-iaf-101643711222359.html
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Government makes experimental scheme to induct
women fighter pilots permanent

He tweeted, “The MoD has decided to convert the Experimental Scheme for Induction of
Women Fighter Pilots in the Indian Air Force into a permanent scheme. It is a testimony to the
capability of India’s ‘Nari Shakti’ and our PM Shri @narendramodi ’s commitment towards
women empowerment.”

New Delhi: Over six years after the Indian Air Force (IAF) had started accepting women pilots
on an experimental basis, the Ministry of Defence (MoD) has decided to convert it into a
permanent scheme, Defence Minister Rajnath Singh announced on Tuesday, calling it a testimony
to the government’s commitment towards women empowerment.

He tweeted, “The MoD has decided to convert the Experimental Scheme for Induction of
Women Fighter Pilots in the Indian Air Force into a permanent scheme. It is a testimony to the
capability of India’s ‘Nari Shakti’ and our PM Shri @narendramodi ’s commitment towards
women empowerment.”

Till date, 16 women fighter pilots have been
commissioned in the IAF. The MoD has now given
clearance to make it a permanent scheme.

The Defence Ministry had approved allowing women to
join the Air Force as fighter pilots in 2015, but the scheme
for “Induction of Women SSC officers in Fighter Stream of
Flying Branch” began in 2016.

. . . . . India's first woman Rafale fighter jet pilot
Women fighter pilots came into the spotlight just last Fiight Lieutenant Shivangi Singh during the

week, when Flight Lieutenant Shivangi Singh, India’s first Republic Day parade. (Twitter/@PIB_India)
female pilot for the Rafale fighter aircraft, was seen standing on the Air Force’s tableau in the
Republic Day parade. She was the second-ever woman fighter pilot to be part of the Republic Day
parade, the first being Flight Lieutenant Bhawna Kanth, who was a part of Air Force’s tableau in
2021.

Last year has given a major boost to women joining the armed forces, as, after intervention from
the Supreme Court, women have been allowed to join the National Defence Academy, that feeds
officers into the three forces. Nearly a third of the candidates who appeared for the NDA’s entrance
test in November were women.

The Supreme Court had also intervened in 2020 to push the Army to allow Permanent
Commission to women in all non-combat streams.

A year ago, then Minister of State for Defence Shripad Naik had told the Rajya Sabha on
February 8, 2021, that for 12,18,036 men in the Army, it only has 6,807 women. Similarly, in the
Air Force, the men to women ratio was 1,46,727 to 1,607. In the Navy there were only 704 women,
for 10,108 men.
https://indianexpress.com/article/india/government-scheme-women-fighter-pilots-permanent-7751997/
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https://navbharattimes.indiatimes.com/india/decision-to-make-permanent-the-plan-to-induct-women-
fighter-pilots-into-the-air-force/articleshow/89280643.cms
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Replacing Indian Army’s archaic rifles, Israeli
LMGs, Russian AK-203, American Sig Sauer to
boost the military

As India faces the threat of a two-front war, the need to bolster the small arms firepower of the
military has become imperative. India’s infantry units, the first line of defense at the borders,
continue to use archaic rifles.

The Indian Army had been looking to replace
these guns with state-of-the-art assault rifles, for
which several deals were inked in the last two years.
One of the major defense partners to supply machine
guns to India has been Israel.

Israel and India have made significant progress in
developing their domestic military arms sector and
India remains a major buyer of Israeli small arms. India and Israel Weapon Industries (IWI)
secured a $118 million contract in March 2020 for approximately 16,000 Negev NG-7 machine
guns. Last year, a supply of 6,000 general-purpose machine guns was dispatched, stated National
Interest.

IWI remains committed to supplying all NG-7s to the Indian Army within two years, implying
that the remaining 10,000 will be in service by the middle of 2022. New Delhi has also expressed
interest in acquiring more NG-7s, according to a report by Israel Defense.

The Indian Army’s infantry units deployed along the Line of Actual Control (LAC) and the Line
of Control (LOC) have reportedly been supplied with the NG-7 guns. While the LAC denotes the
disputed border between India and China, the LoC is the de facto border between India and
Pakistan in the Kashmir region.

Last year, Jamyang Tsering Namgyal, Member of Parliament from Ladakh, tweeted a
photograph of the Indian Air Force’s Garud commandos. “Armed with Negev Light Machine
Guns, Tavor-21 & AK-47 assault rifles, Garud Special Forces operatives have been deployed in
forward locations along the Line of Actual Control in Eastern Ladakh,” he wrote on Twitter.

In March 2019, the Defence Ministry had approved the long-awaited request for a
contemporary, state-of-the-art Light Machine Gun (LMG) for the armed forces. The MoD inked a
capital acquisition contract with Israel Weapons Industries for 16,479 LMGs at a cost of Rs 880
crores, as previously reported by India Today.

The Negev Light Machine Gun

The Negev is an lIsraeli light machine gun created by Israel Weapon Industries (previously
known as Israel Military Industries) to replace the Galil LMG, which suffered from barrel overheat
during sustained fire. It uses universal NATO ammunition.

The NG-7 is a modernized version of the Negev NG-5, a light machine gun with a 5.56x45mm
NATO caliber. The NG-7 has a 20-inch barrel and uses the larger and more powerful 7.62x51mm
NATO cartridge.

A short-stroke gas piston operating system and a rotary bolt locking mechanism are used in the
gas-operated, select-fire machine gun. A 100 or 125-round assault drum magazine feeds the
weapon.

The NG-7 fires at a standard rate of 600 to 750 rounds per minute (RPM), with a second setting
for “severe situations” that raises the rate to 1,000 RPM. The effective range is around 1 km. A

IWI Negev- Wikipedia
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Picatinny sight rail on top of the receiver and a fully adjustable folding stock are part of the
machine gun’s modernized body.

It’s unknown if the IWI eLog weapon-embedded sensor module is included in the NG-7s
provided to the Indian military. The module was incorporated to collect data on the weapon’s use
so that maintenance and repair could be done more efficiently, according to National Interest.

Russian & American Guns

In December 2021, India and Russia struck a deal to manufacture AK-203 assault rifles in the
country during Russian President Vladimir Putin’s visit to New Delhi and the inaugural India-
Russia 2+2 dialogue.

As part of the Rs 5,124-crore deal, an Indo-Russian joint venture will produce 500,000 AK-203
assault rifles in Uttar Pradesh, India. The 7.62 X 39mm caliber AK-203 rifle has a range of over
500 meters and a rate of fire of 600 RPM.

It is shorter in length and lighter in weight than the 5.56mm INSAS (Indian Small Arms
System) rifles, which it will replace. These rifles, of which an initial 70,000 would be bought from
Russia, are expected to be inducted into the Indian Armed Forces sometime in the second half of
2024.

While there is still some time before the Indian Army could finally be armed with the Russian
assault rifles, the service decided to arm all of its infantry battalions with the American Sig Sauer
last year when the AK-203 deal hadn’t been signed, as previously reported by The Print.

This is indicative of the Indian Army’s alacrity and commitment towards arming its infantry
with the best modern small arms to bolster their firepower.

Sig 716s were to be issued to at least two companies (about 100 soldiers) in each infantry
battalion, regardless of whether they were in the field or at peace posts, according to the plan.

In December 2019, the Indian Army received the first delivery of 72,000 SiG 716 G2 Patrol
assault/battlefield rifles to bolster border patrolling along the Line of Control with Pakistan. It
received the second shipment of 72,000 firearms in 2021.

Further, the Sig Sauers were modified to suit the Indian standards, as previously stated by The
Federal. The Indian Army integrated existing sight systems on these rifles as it does not have an
optical device, which restricted its use in the dark. Since the bullets used in these rifles were a little
expensive, the Indian Army used the local made rounds of the 7.62 light machine gun (LMG) to
ration the cost of operations.

The infantry soldiers welcomed the American rifles, which weighed only 3.82 kg without the
magazine. The rifle has an effective kill range of 600 meters and is more accurate than the INSAS.
The rifle becomes ambidextrous when corking is done from behind rather than from the side, as is
the case with most small guns.

To reduce ordnance difficulties, the Sig 716s and Negev NG-7s are likely to be utilized in the
same regiments. Both purchases were wise investments in the modernization and defense of India’s
military, National Interest noted.
https://eurasiantimes.com/indian-armys-archaic-rifles-israeli-lmgs-russian-ak-203-us-sig-sauer/
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India, EU discuss cooperation in joint naval
activities in Indo-Pacific

India currently has one of the largest facilities for maritime domain awareness in the form of
the Gurugram-based Information Fusion Centre-Indian Ocean Region of the Indian Navy.
By Rezaul H Laskar

New Delhi: India and the European Union (EU) on Tuesday discussed cooperation in the field
of maritime domain awareness and joint naval activities as part of their efforts to ensure an open,
inclusive and rules-based order in the Indo-Pacific region.

These issues figured in the second India-EU maritime
security dialogue, which was held in a virtual format. The
two sides said in a joint statement that the consultations
focused on developments in the maritime security
environment and policy developments covering the EU’s
strategy for cooperation in the Indo-Pacific. - =

Officials of the two sides also discussed India’s Indo- The European Union (EU) and India
Pacific Oceans’ Initiative, maritime cooperation and g?“%g;id . AOIGBQSV?E;EESTCIZ%Q_th(ep%tlé
regional initiatives to address international maritime courtesy: European External Action Service)
security issues.

“India and the EU discussed cooperation, including in the field of maritime domain awareness,
capacity-building and joint naval activities, following their successful joint naval exercise in the
Gulf of Aden in June 2021, the statement said.

India currently has one of the largest facilities for maritime domain awareness in the form of the
Gurugram-based Information Fusion Centre-Indian Ocean Region of the Indian Navy. Among the
partner countries that have posted international liaison officers at the centre are Australia, France,
Japan, the Maldives, Mauritius, Myanmar, Seychelles, Singapore, the UK and the US.

In addition to tracking merchant shipping, the centre helps maintain a close watch on the
activities of Chinese naval and other vessels in regional waters.

The statement also said India and the EU are committed to a “free, open, inclusive and rules-
based maritime order in the Indo-Pacific region” that is underpinned by respect for territorial
integrity and sovereignty, democracy, rule of law, freedom of navigation and overflight,
unimpeded lawful commerce, and peaceful resolution of disputes in accordance with international
law, especially the United Nations Convention on Law of the Sea (UNCLOS).

This was an apparent reference to China’s activities across the Indo-Pacific, especially the South
China Sea, where Beijing is involved in maritime disputes with several Southeast Asian nations
and has stepped up its military activities.

The meeting was co-chaired by Sandeep Arya, joint secretary for disarmament and international
security affairs in the external affairs ministry, and Joanneke Balfoort, the director for security and
defence policy at the European External Action Service.

In a separate development, Saurabh Kumar, secretary (East) in the external affairs ministry, told
an online roundtable discussion organised by Gateway House and the US embassy that India has
sought to strengthen security and freedom of navigation in the Indo-Pacific by becoming a net
security provider.

“It has built relations with partner countries across the region. It has provided defence training
courses and deputed mobile training teams. Indian Navy’s Information Fusion Centre for the
Indian Ocean region has enhanced maritime domain awareness among partner countries,” he said.

15



The Indian Ocean Naval Symposium, which gathers 35 navies, also contributes to deepening
mutual understanding on maritime challenges, and the country’s Security And Growth for All in
the Region” policy or SAGAR focuses on securing regional supply chains, avoiding
disproportionate dependence on a single country, and ensuring prosperity of all stakeholders.
https://www.hindustantimes.com/india-news/india-eu-discuss-cooperation-in-joint-naval-activities-in-
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What are hypersonic missiles and who’s
developing them?

Missile tests by U.S. rivals raise pressure for defenses and America’s own hypersonic missiles
By Alastair Gale

Recent hypersonic missile tests by North Korea and China have highlighted the challenge of
coming up with effective defenses against the advanced weapons, as well as the difficulties the
U.S. has had in developing its own hypersonic-missile program. Here’s a guide to hypersonic
missiles.

What are hypersonic missiles?

“Hypersonic” means more than five times the speed of
sound, or just over a mile a second. But in common military
terminology, not every missile traveling at hypersonic speed is
called a hypersonic missile. The term is generally reserved for
missiles that can be maneuvered before hitting their target and
don’t follow a simple, straight course.

There are two main types of hypersonic missiles. The first is 7 Missile tested by North Korea on Jan.

.. o . e 11 was described by state media as a

launched on a _bal!lstlc course. Bal}lstlc r.efers_ to the curved hypersonic ballistic missile.  Photo:
arc of any projectile shot into the air, and in this case the arc KCNA/Reuters

tops out high above the earth. As it begins its descent, the tip carrying the warhead heads back to

earth at hypersonic speed with the ability to change course throughout its flight.

This tip is called a glide vehicle because it doesn’t have its own power source like a jet
airplane’s fuel tank—it moves, or glides, while being buffeted by forces such as aerodynamic lift
and drag. A variant called a maneuverable re-entry vehicle typically makes just a single turn before
reaching its target.

The second type of hypersonic missile is a cruise missile. It flies on a flatter course and is
powered throughout its flight, so it isn’t a glider.

What are the advantages of hypersonic missiles compared with other missiles?

Because of their maneuverability, hypersonic ballistic missiles are harder to track and destroy.
They often begin their descent at lower altitudes than other ballistic missiles, which may allow
them to fly below the coverage area of land- or sea-based radar-detection systems.

As for cruise missiles, most common types currently travel at less than hypersonic speed.
Making the missile fly faster has obvious advantages in catching an opponent by surprise, but also
requires more advanced propulsion technology.

Can hypersonic ballistic missiles be intercepted?

It is difficult with existing missile defenses because of the missiles’ combination of speed and
an unpredictable flight path. The U.S. issued contracts to three defense contractors in November
2021 to develop interceptor missiles against hypersonic missiles, but American officials have said
it will likely take until the middle of this decade to develop a defensive capability.

——
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Which countries are developing hypersonic missiles?

China has conducted hundreds of hypersonic ballistic missile tests, according to the former vice
chairman of the U.S. Joint Chiefs of Staff, Gen. John Hyten, including two in the summer of 2021
in which missiles circuited the globe. Russia is developing both ballistic and cruise hypersonic
missiles. Several other countries, including the U.K. and India, are researching them.

North Korea has been testing a lot of missiles. Are any of them hypersonic ballistic
missiles?

Quite possibly. Keep in mind that, under common military terminology, “hypersonic ballistic
missile” refers to a missile with a maneuverable warhead traveling at hypersonic speed. After
North Korea tested a ballistic missile on Jan. 11, Japanese officials said their tracking data showed
the missile turned sharply before it landed in the sea. That suggested it was a hypersonic ballistic
missile, which is how North Korea’s official media described it.

Other recent North Korean missile tests, including one on Jan. 30, didn’t involve maneuverable
warheads.

What about the U.S.?

The U.S. has several programs to develop hypersonic glide vehicles and hypersonic cruise
missiles but suffered two failed tests of a hypersonic glide vehicle in 2021. U.S. defense officials
say the development of hypersonic missiles is now a priority.
https://www.wsj.com/articles/hypersonic-missiles-11643688227
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ISRO conducts breakthrough demonstration
of hack-proof quantum communication

During the demonstration, scientists managed to create an atmospheric channel on the ground
to enable sharing of quantum-secure text, image transmission and quantum-assisted two-way
video calling.

New Delhi: In a major step forward towards satellite-based quantum communication, scientists
from Ahmedabad-based Space Applications Centre and Physical Research Laboratory successfully
demonstrated quantum entanglement. Using real-time Quantum Key Distribution (QKD), they
conducted hack-proof communication between two places separated by 300 meters.
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Quantum communication is one of the safest
ways of connecting two places with high levels of
code and quantum cryptography that cannot be
decrypted or broken by an external entity. If a
hacker tries to crack the message in quantum
communication, it changes its form in such a
manner that would alert the sender and would cause
the message to be altered or deleted.

During the demon‘?’tration’ scientists managed to The latest breakthrough comes on the back of an
create an atmospheric channel on the ground tO carlier demonstration of quantum secure video-
enable sharing of quantum-secure text, image conferencing in freespace. (Photo: Getty)
transmission and quantum-assisted two-way video ' '
calling. The experiment was conducted between
two buildings separated by 300 meters at the Space
Applications Centre.

"This experiment and demonstration were
repeated over several nights to ensure the
repeatability and robustness of an indigenously
developed QKD system capable of seamlessly
generating and utilizing secure keys for various
applications,” Isro said in a statement, adding that _ ‘
this is yet another significant step towards the [T JcrtFien s ot oL oA A
development of the planned Satellite-Based (photo: 1sr0)

Quantum Communication.

Isro chief S Somnath was present to witness the demonstration during which various images
were encrypted using a generated quantum key and transmitted over a classical channel from one
building to another building. They were then decrypted at the receiving terminal in real-time.

Isro said that to achieve the feat, scientists developed various key technologies like robust &
high brightness entangled photon source (EPS), BBM92 protocol implementation, NavIC enabled
synchronization, polarization compensation techniques, among others. A cryptographic application
software suite with integrated quantum security has also been developed and demonstrated for text,
image, video encryption/decryption.

"The Department of Space is getting ready for satellite-based demonstrations of fundamental
quantum mechanics experiments as well as quantum communication for future-proof data
security," Isro said.

The latest breakthrough comes on the back of an earlier demonstration of quantum secure video-
conferencing in free space, over a distance of 300 meters in March last year. Former Isro chief K
Sivan had said that the space agency was working on a hackproof communication system. He had
said that Isro's work will make the relay faster and much more secure in the coming era of quantum
computers that explore quantum mechanics.

China already has a satellite dedicated to quantum information science, Micius, and
demonstrated quantum communication in a laboratory over a coiled optical fibre up to 404
kilometres long.

https://www.indiatoday.in/science/story/isro-conducts-breakthrough-demonstration-of-hack-proof-
guantum-communication-1907344-2022-02-01
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ISRO gears for first launch of 2022,
RISAT-1A to liftoff in February

The launch will be the first of five to be conducted in a span of
three months by Isro as it pushes the delayed missions into orbit.

New Delhi: The Indian Space & Research (Isro) is gearing up for its first launch of 2022 during
Valentine's Day week. The space agency is set to launch the Earth Observation Satellite, also called
the RISAT-1A onboard the Polar Satellite Launch Vehicles as it gears up to find the lost rhythm
due to Covid-19.

Sources told IndiaToday.in that Isro is planning to launch the satellite onboard its workhorse
PSLV-C52 to Low Earth Orbit (LEO), likely between February 14-17. The final date for the launch
is yet to be announced. Several missions led by Isro had been delayed in the last two years due to
the coronavirus pandemic and the successive lockdowns that followed.

The launch will be the first of five to be conducted in a span of three months by Isro as it pushes
the delayed missions into orbit. Newly appointed Isro Chief S Somnath has said that the RISAT -
1A launch is scheduled for February this year, followed by the launch of OCEANSAT-3 and INS
2B on PSLV C-53 in March, and SSLV-D1 MicroSAT in April 2022,

WHAT IS RISAT-1A?

RISAT-1A is part of the Radar Imaging Satellite (RISAT) series that is used for radar imaging
and reconnaissance. These satellites are placed in the low earth orbit about 500 kilometres above
the surface of the planet. The first satellite in this series was launched way back in 2009 when Isro
placed RISAT-2 into orbit.

Used for surveillance and monitoring developments on the ground, RISAT has applications in
fields such as agriculture and disaster management support. Isro had previously launched RISAT-
2BR1 in 2019 onboard PSLV's 50th mission.

FINDING LOST PACE

The latest launch comes months after the space agency suffered a major setback when its Earth
Observation Satellite (EOS-03) could not be deployed due to a “technical anomaly™ in August last
year. The mission failed after the Cryogenic Upper Stage ignition did not kick in due to a technical
anomaly.

With several plans in the pipeline and a timeline of others pushed ahead, Isro is also looking to
launch GSAT-21, the first fully funded satellite by the New Space India Limited (NSIL) this year.
The communication satellite will be developed and operated by NSIL to meet the Direct to Home
(DTH) application needs.

Meanwhile, the space agency will also be looking to push India's maiden manned mission,
Gaganyaan, on the launchpad. Another project was delayed due to Covid-19, Somnath had
apprised things have again fallen back on track and all the systems needed for the first unmanned
mission are being readied.

Isro is planning to launch the first uncrewed mission under Gaganyaan in 2022, following which
the second unmanned mission “Vyommitra” will carry a robot and this will then be followed by the
manned mission.

https://www.indiatoday.in/science/story/isro-gears-for-first-launch-of-2022-risat-1a-to-liftoff-onboard-
pslvc-52-in-february-1907096-2022-02-01
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SH) Sog dled HIT T 2022 FY ggely Aease, s1favw
ST @Ifaad

7% el smer sfafer @ "@aew (ISRO) EOS-4/RISAT-1A #eamse &t 14 & 17
WAyl & AT ded FT FFhdT ¢l FEY PSLV-C52 IFe ¥ EOS-4/RISAT-1A AEaET Y ofed
FN| 50 WeaATse A Alfeaer gfens 2021 # gt &, AT FRAT FHe H T9F ¥ FEH
far =T 41l EOS-4/RISAT-1A U ABHNET Rl AT A2aEse &1 39 3896 14 @ 17
O & T dfea w Y FGHEET B

wF A RO & garfas, R saRer o 3@ dame wt gedft fir A= war &
dara FT g Bl FifF S0 A a¥E @ It I 3ffeswaner JeasT EOS-4/RISAT-1A &F
difeaer afiE #r rfeFRe avor 7@ 7 71E 81 57 T YIIT F AT AT F WA 9w
dAlfegdr Y FT T ¢l

SO0 GEW ggd EOS-4 TS F dAled FWINM $0F a1 OCEANSAT-3 3k At & INS-
2B #Y difeder i Fmweft] BT EWM SSLV-D1 ABHAT & died Hm gidifd S8 5
Feage A difeger 3¢ 1 R 7T W gga o gFar 1 FF difFar § g 7§ R
¥ 3T AR Y ST Y ST T

JfeoRaereT deamse EOS-4/RISAT-1A safser 3k RN & Qv swaae i s 81 a8
F R AT dease §1 gzt & 500 et iy Far W s Weasew it A it Frr
sHU o 39 WS 1 ggell deaET H W 2009 F dlea fRAT ATl I VA AIRET 3R
e st F seaare fr S B

39 Hease & ugpfaw et dR Alaw @ @EftT @ IeE’ FAad § s @ Raw
TEA Ig aE e Sy @iaY, wadl, Soral, gsdi-aren-tad F FAr 7 gaAdr sEdATT
frar wahar §1 5@ damse F TN s STehw At F FEREh st A ¥ s At B
hdl I ot For T I FHT

RISAT-1A #eamse 1858 fhalamey &Y § 3R ¥g Ausr 5 ¥ a& Wam suH W@ &z
RAARF IR TR &1 sTaATa Far 1=ar g1 I8 fFft off Al & Sl siRa & ot Y
AT a3t & | §1 A1 1979 § A IHT dF WRA o 37 I 3eoRayrd darseH
dl—a fFv § e o difegsr F e Feor @ vy

WU F Cartosat 3R RISAT ¥f1a F diea frvw a@cH § QAT Tavrar g, FAF 3eTahr
FHdl I AR HdReT ¥ AR @ @ ¢l 57 PeaEseq & & P e § aW I3 J
9 & F g @A W aew @ dn

https://www.amarujala.com/photo-gallery/bizarre-news/isro-gears-for-first-launch-of-2022-risat-1a-to-
liftoff-onboard-pslvc-52-in-february?pageld=5
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