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Meet Arjun 'Mk-1A' main battle tank, a 68-tonne rugged bull, waiting to join the Indian army and 
one of the star attractions at the 11th biennial edition of DefExpo India 2020 scheduled to be held in 
the Uttar Pradesh capital of Lucknow in February.   

Armoured Corps has cleared the tank after successful completion of the final integration tests 
conducted earlier this year in the western sector of Rajasthan. Arjun Mk-1A is an improved variant of 
Arjun Mk-1, whose two regiments (124 tanks) are currently in service. 

Scientists of Chennai-based Combat Vehicles Research and Development Establishment (CVRDE), 
a laboratory of the Defence Research and Development Organisation (DRDO), are the architects of 
this improved avatar of Arjun and the Heavy Vehicles Factory (HVF) in Avadi is soon expected to 
commence production after receiving the order. 

Top DRDO officials confirmed to Express that the new variant of Arjun had passed the rigorous 
army evaluation. 

"The tank has fulfilled all user specifications and undergone elaborate field trials. We expect the 
order of intent any time soon." 

Officials said 72 improvements were made to Arjun MBT Mk-1A over the existing version, of 
which 14 were major upgrades that were specifically requested by the army. 

CVRDE Director V Balamurugan told Express the fundamental parameters of a battle tank are "fire 
power, protection and mobility". Arjun MBT Mk-1A has been improved on all these fronts. 

Under firepower segment, four upgrades have been made. An improved Gunner's Main Sight 
(GMS) integrated with Automatic Target Tracking (ATT) has been fitted, which helps the crew to 
track moving target automatically making it easy for the gunner to fire even when the tank is on the 
move. 

The Commander's Panoramic Sight (CPS Mk II) has been integrated with Thermal Imager that 
enables the commander to effectively conduct surveillance both in day and night through eye-safe 
Laser Range Finder with an advanced Hunter Killer Capability. 

Besides, additional varieties of ammunition were incorporated to enhance the lethality of the enemy 
battle tank. 

Other than conventional Fin Stabilised Armour Piercing Discarding Sabot (FSAPDS) and High 
Explosive Squash Head (HESH) ammunition, Thermo Baric (TB) and Penetration Cum Blast (PCB) 
ammunition have been developed. 

Lastly, the vehicle was upgraded with a Remote Controlled Weapon Station that provides the loader 
the capability of engaging ground targets and aerial targets from the protective envelop of the tank 
armour. It also provides an additional capability to fight in urban area called Hatch-closed firing. 

Extra protection for crew 
The battle tank will have a crew of four -- commander, gunner, loader and driver. Keeping them out 

of harm's way is paramount. For this, Arjun Mk-1A comes with a slew of new features. 
Balamurugan said Track Width Mine Plough (TWMP) is a significant addition which provides 

capability for the battle tank to cross minefields with ease as the plough mounted to the front of the 
vehicle creates a mine-free path by ploughing through mines and throwing them to the sides of the 
tank. 

The Explosive Reactive Armour (ERA) panels are provided for effective protection against the 
ever-evolving anti-tank threats like shoulder-fired anti-tank grenades and missiles. These panels have 
been mounted along the frontal arc of the hull and the turret. 

Another key feature added is a Containerised Ammunition Bin with Individual Shutter (CABIS) 
that gives crew enhanced protection from inadvertent burning of ammunition stored in the ready round 
bin. 
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The hot gases generated due to ammunition burning is vented out by blow-off panels from the roof 
of the turret, thus saving the crew. 

Besides, Arjun Mk-1A has protection against chemical attacks. A special chemical sensor is 
mounted to detect the presence of harmful toxic chemicals in the atmosphere around the tank. 

"The sensor detects the harmful chemicals, triggers an alarm and the Nuclear Chemical warfare 
system increases the pressure in the tank compartment to a little higher than in the atmosphere thus 
preventing toxic air from entering the tank. The tank crew get air through a particulate filter for their 
survival," CVRDE official said. 

The Roof Mounted Driver's Seat protects the driver from shocks and enhances driving comfort. 
Other new upgrades include Laser Warning and Counter Measure System that protects the crew by 

creating a smokescreen between itself and the enemy and Anti Infra-Red / Anti Thermal Imaging 
paints that reduce the signature of the tank when viewed using an IR/TI camera or goggles making the 
tank difficult to be detected by enemies. 

Mobility-related improvements 
Officials told Express one of the challenges in making of Arjun MBT Mk-1A was the overall 

weight. Every improvement comes with baggage, which the user may not like as the mobility may be 
compromised. 

To counter added weight, an Advanced Running Gear System has been developed where the hydro-
pneumatic suspension system was completely redesigned to enhance agility of the Arjun MBT Mk-
1A. Tweaking the final drive also ensured the required agility of the tank. 

Meanwhile, an Advanced Land Navigation System is added to provide enhanced navigation 
capability of the tank in desert terrains during war. 

It provides accurate information of where the tanks is using either Inertial Navigation or GPS or 
both and where the tank needs to go in the absence of any signage in the war theatre. 

An uncooled  Night Vision camera for driver has also been provided. 
The earlier Image Intensifier (obsolete technology) for the tank driver has been replaced with a un-

cooled Thermal imager with binocular sights for the driver thus providing him with a capability to 
travel at reasonable speeds even in pitch-dark conditions. 
https://www.newindianexpress.com/nation/2019/dec/08/indias-indigenously-designed-arjun-mk-1a-
clears-trials-ready-to-go-into-production-2073023.html 
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Mon, 09 Dec 2019 

Will indigenously designed Arjun Mk-1A  
be a game-changer in armoured warfare? 
The tank has been designed by the scientists of Combat Vehicles Research and  

Development Establishment (CVRDE), a state-owned DRDO laboratory 
By Ashish Shukla 

India's most lethal all-weather tank manufactured with cutting edge technology - Arjun 'Mk-1A' - 
main battle tank has cleared the final hurdle after successful completion of the final integration tests. 

Earlier this year, the armoured corps of the Indian Army had cleared India's next-generation tank. It 
is one the most awaited attractions of the 11th biennial edition of DefExpo India 2020, which is 
scheduled to be held in Lucknow. The tank, a 68-tonne rugged bull, is being indigenously 
manufactured by the Defence Research and Development Organisation (DRDO). 

Notably, Arjun Mk-1A is an enhanced version of Arjun Mk-1 that is already in service with two 
regiments in the Army. 

As reported by the New Indian Express, the tank has been designed by the scientists of Combat 
Vehicles Research and Development Establishment (CVRDE), a laboratory of state-owned DRDO. 
Now, with the final go-ahead signal from the army, it is ready to be manufactured on a large scale at 
the Heavy Vehicles Factory (HVF) in Avadi. 

What are the major improvements in Arjun? 
The officials of DRDO have said that in comparison to its earlier variant, Arjun Mk-1A has 

undergone 72 improvements, of which 14 were the major upgrades directly requested by the Indian 
Army. CVRDE Director V Balamurugan said that the basic parameter of the tank includes "firepower, 
protection and mobility". 

Under firepower, CVRDE has included four major upgrades with an improved Gunner's Main Sight 
(GMS), integrated with Automatic Target Tracking (ATT), that help the tank crew fire while the tank 
is in motion. Moreover, the Commander's Panoramic Sight (CPS Mk II) has been integrated with 
Thermal Imager. 

The upgrade would mean that the tank commander would be able to effectively conduct 
surveillance during daytime as well as in the dark. The tank is also now loaded with a Remote 
Controlled Weapon Station that will allow the loader to engage with the ground targets and aerial 
targets from the protective envelope of the tank armour. 

In terms of protecting the tank crew, the vehicle has Track Width Mine Plough (TWMP) which 
means it can cross minefields without any hindrance as the minesweeper would easily create a mine-
free path. 

One of the most striking features of this tank would be the protection against chemical attacks. A 
special sensor has been loaded on the tank which detects the presence of harmful toxic chemicals in 
the atmosphere around the tank. 

One of the CVRDE officials said, "The sensor detects the harmful chemicals, triggers an alarm and 
the Nuclear Chemical warfare system increases the pressure in the tank compartment to a little higher 
than in the atmosphere thus preventing toxic air from entering the tank. The tank crew get air through 
a particulate filter for their survival." 
https://www.ibtimes.co.in/will-indigenously-designed-arjun-mk-1a-be-game-changer-armoured-
warfare-810010# 
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Mon, 09 Dec 2019 

Metal-cutting for single-engine Tejas  
fighter planes to begin in February 
The Tejas (Mk-II) are slated to replace the existing French-made  

Mirage -2000 and Russian -made MiG-29 class of fighters 
By Sudhi Ranjan Sen 

New Delhi: Metal cutting, the first step in the start of commercial production, of the of indigenously 
made single-engine fighter plane Tejas (Mk-II) is scheduled for February 2020, according to Dr Girsh 
S Deodhare, director of the Aeronautical Development Agency (ADA) and head of the Tejas 
programme. 

The Mk-II will have more advanced sensors 
including a powerful radar, empowering the fighter 
for operations beyond the visual range, and 
improved avionics. The fighter will be able to fly 
with more weapons and fuel than its predecessors 
Mk-1 and Mk-1A. 

The IAF is buying 123 Mk-1 and Mk-II fighters. 
The Tejas Mk-II will be several tons heavier and is 
designed to fit into the medium weight categories of 
fighters. 

Recently the IAF told the government that it is ready to buy more indigenous fighters to replace its 
aging fighter fleet. 

The Tejas (Mk-II) are slated to replace the existing French-made Mirage -2000 and Russian -made 
MiG-29 class of fighters. 

“The detailed designing stage is over; drawings are frozen,”  Dr Deodhare said. 
Both the Indian Air Force (IAF) and the Defence Research and Development Organisation (DRDO) 

are looking at the Tejas as a replacement for the the French-made Mirage-2000 class of fighters, 
around a dozen of which were pressed into action on February 26 to bomb a Jaish-e-Mohammed 
terrorist camp in Balakot, Pakistan, in reprisal for the February 14 terrorist attack in Pulwama that 
killed 40 Central Reserve Police Force (CRPF) troopers. 

The prototype of the Tejas (Mk-II) is expected to be flying in about two years. The metal cutting 
will take about a year to 18 months. Tejas Mk -II, which will be fitted with a GE-414 engine, is 
scheduled to make its first flight in 2024. . 

The DRDO has been criticized and even ridiculed for slow progress made in key military 
programmes, especially the Tejas light combat aircraft (LCA) programme, which has taken about a 
decade-and-a-half to mature. Nonetheless, the Tejas has the unique distinction of not being involved in 
a single crash or accident till date despite hundreds of hours of flying. 

Using learnings from the past and in an effort to shorten the manufacturing and maintenance 
process, the DRDO has decided to build the Tejas (Mk-II) in a modular fashion and plans to lean on 
the private sector more than it did in the past. 

Modular construction, where components like the fuselage, wings and landing gear area built 
separately but are put together in the final assembly line, increases the speed of construction and 
shortens delivery time. Modular construction requires detail exacting design of each component and 
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allows more than on unit to be involved in the production process. It also helps maintenance and 
reduces time between sorties. Components can be changed easily by replacing a module making the 
fighter easily serviceable. A major complaint against the initial batch of Tejas fighters was that they 
weren’t designed in a modular fashion increasing maintenance and turn-around time. 

Interestingly, the DRDO is also working on an “optimally manned” cockpit technology for the LCA 
and the next-generation Advanced Medium Combat Aircraft (AMCA). 

The cockpit technology will help regain control of the aircraft in case the pilot loses consciousness 
or is incapacitated. A helmet-mounted sensor will alert ground control, which will be able to take over 
the aircraft’s controls to safely land the aircraft. “It is an artificial intelligence-based application. Till 
now we were following (the west), now we want to take the lead,“ Dr Deodhare said. 

“Metal Cutting of the Tejas (Mk-II) is a very important development. The ADA and DRDO must 
ensure that going forward they should hand-hold private sector. Also I must underline that both the 
airforcr and DRDO must sort out power and thrust requirements or in short what kind if engine is 
being used from the very beginning. On the whole it is very positive and crucial development for the 
fighter programme,” Air Marshal S J Nanodkar said when asked about the metal-cutting for the Tejas 
(Mk-II). 
https://www.hindustantimes.com/india-news/metal-cutting-job-for-tejas-to-begin-in-feb/story-
wyYM6Iwz0HsC1XHkDUlX3K.html 

 

 
Mon, 09 Dec 2019 

Philippines likely to finalise  
BrahMos deal by next year 

India has been in talks with several countries, including Thailand, Indonesia and Vietnam,  
over the past few years to sell them land and sea-based versions of the supersonic cruise missile 

By Rezaul H Laskar 
New Delhi: The Philippines is set to become the first country to buy the BrahMos cruise missile 

jointly developed by India and Russia, with New Delhi and Manila focusing on price negotiations with 
the aim of concluding a deal in 2020, people 
familiar with the discussions said. 

India has been in talks with several countries, 
including Thailand, Indonesia and Vietnam, over 
the past few years to sell them land and sea-
based versions of the supersonic cruise missile. 

The people cited above said the Philippines 
Army had zeroed in on the BrahMos after 
extensive trials and everything now revolved 
around the cost of the system and financing for 
the deal. 

“As far as the Philippines Army is concerned, the consensus on the BrahMos system is a done deal. 
Now, it’s all about the price negotiations and we hope the deal will be finalised next year,” said a 
person familiar with the negotiations who declined to be named. 
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The cost of the system will be the key factor in Manila’s decision on the number of units to be 
purchased to equip the Philippines Army’s first Land Based Missile System Battery, which was raised 
and activated in October, the people said. 

Though India has offered a $100 million line of credit to the Philippines for defence purchases, 
Manila is exploring the option of acquiring the BrahMos system with its own funds to be allocated in 
the next budget. 

“Various options are being looked at – whether it should be internal funding or a preferential loan – 
and whether there will be some preferential terms offered for the sale. The cost will determine how 
many systems are bought,” said the person cited above. 

The Philippines Army’s decision to opt for the BrahMos became evident when a mock-up of the 
land-based version of the missile was displayed at an expo in Manila on December 5. The missile was 
displayed mounted on a truck launcher system and a chart outlined the Philippines Army’s 
development road map for the first Land Based Missile System Battery. 

The chart said the battery had been activated and its personnel would undergo special courses on 
rockets, missiles and training simulators to be prepared for inducting the missiles. The chart also said: 
“Equipment: For acquisition of LBMS (BRAHMOS).” 

The chart showed the Philippines Army expects the battery’s personnel and equipment to be ready 
and for all the equipment to be acquired by 2024. 

It also showed the army expects the battery to be fully capable of defending the Philippines against 
external threats by 2028. 

In recent years, the Philippines has concluded several deals with India for personal protective items 
or bulletproof gear and armour plating for military vehicles. 

An Indian firm has also bid for a recent Philippines tender for bulletproof gear. 
During Prime Minister Narendra Modi’s visit to the Philippines in 2017, the two sides signed an 

MoU on defence industry and logistics cooperation to provide a framework for strengthening 
cooperation and coordination in logistics support and services, and in the development, production and 
procurement of defence hardware. 

In July, Thailand ambassador Chutintorn Gongsakdi had told HT his country was hoping to 
conclude negotiations on the purchase of the BrahMos missile by next year. He said Thailand is eyeing 
“important purchases” of Indian military hardware, including coastal radars and the BrahMos. 

India is also exploring the possibility of selling the BrahMos to Indonesia, and a team from the 
Indo-Russian joint venture that makes the system visited a state-run shipyard in Surabaya in 2018 to 
assess the fitting of the missile on Indonesian warships. 

Talks have also been held with Vietnam for the sale of the BrahMos, which was developed by the 
Indo-Russian joint venture set up in 1998. The Indian Navy inducted the missile on its frontline 
warships in 2005 and the army began inducting the BrahMos from 2007 after a series of tests. 
https://www.hindustantimes.com/india-news/philippines-likely-to-finalise-brahmos-deal-by-next-
year/story-pzQe35AYmpvKKByglm4osL.html 

 
 

 
 
 
 
 
 
 



8 
 

 
Sat, 07 Dec 2019 

ISRO Gaganyaan mission  
scheduled to launch in 2021 

Sharmishte Datti 
ISRO is gearing up for a lot of missions in 2020. However, the ambitious Gaganyaan mission to 

explore the Sun is said to take off in 2021. Union Minister Jitendra Singh confirmed during the 
Parliamentary session about the same. The manned Gaganyaan mission will likely launch in December 
2021, two years from now. 

ISRO Gaganyaan Mission The ISRO Gaganyaan mission is the first manned mission, comprising a 
crew of three people. The spacecraft, crew selection, training process, and other mission-related 
proceedings will begin shortly. The training will be in Russia under the ISRO guidance, the press 
release stated. 

ISRO will join hands with international agencies for the mission. The Indian Space Research 
Organization has immense experience with multiple launches and space missions over the years. 
However, other international agencies will support the mission and guide ISRO in areas where it lacks 
experience. Astronaut training, crew recovery, and human-centric systems are the areas where other 
space agencies will guide ISRO. 

ISRO Gaganyaan Mission Crew Module The statement by the union minister said that the crewed 
vehicle will launch on the GSLV Mk III. The design of the crew module has been completed earlier 
this year in May. The capsule is reportedly equipped with life support, environmental control, and 
emergency mission abort systems. The emergency escape can be pulled out during the first or the 
second stage of the mission, the report states. 

There are many national and international agencies assisting ISRO in the Gaganyaan mission. The 
DRDO labs and the Indian Air Force are the national agencies supporting the mission. DRDO will be 
supplying space food, crew health monitoring systems, emergency survival kits, parachutes for a safe 
recovery, crew modules, and radiation measurement and protection systems. 

The Defense Research and Development Organization laboratories' technological capabilities for 
defense applications will be customized to meet the requirements of the human space mission of ISRO 
said Dr. G Satheesh Reddy, Secretary, Department of Defense R&D and Chairman DRDO. The 
Russian space agency is the one international space agency that ISRO is teaming up with. ISRO has 
already signed MoU with all the above agencies. 
https://www.gizbot.com/news/isro-gaganyaan-mission-to-take-flight-in-2021-064199.html 
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Drone threat: IAF seeks cooperation from 
academia, industry to develop solutions 

Air Marshal RKS Shera, air force commanding-in chief, maintenance command, Indian  
Air Force (IAF), was speaking at the inaugural ceremony of the one-day national-level  

Nodal Technology Centre (NTC) symposium in association with PHD chamber of  
commerce at the Harjinder Hall in 3 BRD Air Force, Chandigarh, on Friday 

By Amanjeet Singh Sanyal 
Chandigarh: The drone technology posed serious threat in the recent past and work is going on to 

develop a good drone system that can take care of the air defence system, said Air Marshal RKS 
Shera, air force commanding-in chief, maintenance command, Indian Air Force (IAF), said. 

He was speaking at the inaugural ceremony of the one-day national-level Nodal Technology Centre 
(NTC) symposium in association with PHD chamber of commerce at the Harjinder Hall in 3 BRD Air 
Force, Chandigarh, on Friday. 

He sought cooperation from industry, academia and defence public sector undertakings to find a 
good solution. 

He said we have seen how drones were used in conflict zones (like Syria) and they pose a threat. 
He said it is a huge challenge to maintain vintage assets and modern, state-of-art aircraft which are 

getting inducted to its fleet. 
“There is a large canvas of vintage and state-of-art aircraft and imagine the kind of challenge the 

maintainer has to ensure that legacy machines fly safely. We have to find out what is bothering us in 
those machines as ten years technology changes and the component starts becoming obsolete. So we 
have to put a system in place where we can see forward what will happen after five years as far as 
components are concerned,” he said.  

Senior officials and domain experts from Ministry of Defence, air headquarters, headquarters of 
maintenance command, army headquarters, naval headquarters, Centre for Military Airworthiness and 
Certification, Defence Research and Development Organisation, academia and industry, including 
Confederation of Indian Industry, Associated Chambers of Commerce and Industry of India and 
Federation of Indian Chambers of Commerce and Industry also participated. 

The event witnessed presentations, display and demonstrations of niche technologies under 
development by the academia and industry, who together discussed ways to exploit the indigenisation 
opportunities in the Indian Air Force. 
https://www.hindustantimes.com/chandigarh/drone-threat-iaf-seeks-cooperation-from-academia-
industry-to-develop-solutions/story-aX2jUG4VZR6mfuvKzZ3JaK.html 
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It also stated that there were mismatches in the availability of empty fuze from in-house production 
as well as from trade sources and their filling capacity in factories. 

"Major shortfalls in production were noticed for eight types of empty fuzes mainly due to material 
constraints and quality problems. This resulted in slippages in issue of related ammunitions and spare 
filled fuzes to the users leading to critical deficiency of seven types of ammunition," the CAG stated. 

Due to non-availability of spare fuzes, Army had stock of ammunitions worth Rs 403.27 crore lying 
in unusable condition, the report stated. 

It also stated that inadequate quality checks both by the factories and quality assurance agencies in 
manufacturing led to significant quantum of return and rejection of empty fuzes and filled fuzes. 

"A total 18 accidents occurred at the users' end relating to six ammunitions mainly because of fuze 
related defects and problems," the report stated. 

Further the ordinance factories could not fulfil the army's requirement of electronic fuzes due to 
lack of infrastructure and capability. 

Army had to order electronic fuzes Rs A1,511 crore during 2013-14 to 2017-18 from Electronic 
Corporation of India Ltd (ECIL) and Bharat Electronics Ltd (BEL). 

The CAG also finds that functioning of e-procurement system, introduced in September 2011, 
Rules and Procedures stipulated in Procurement Manual of Ordnance Factories were not followed 
completely in its e-procurement system. 

"Transparent bidding could not be ensured as instances of submission of multiple bids from a single 
machine and use of same Digital Signature Certificate by multiple users were noticed," it stated. 

The report also stated that ordnance factories continued their payments and receipts of government 
money partially through manual method. This is in contravention to the directives of Controller 
General of Accounts in 2012 for making e-payment and of Controller General of Defence Accounts in 
2016 for depositing government receipts into the government Account through e-challan. 

The CAG reports loss of Rs 62.10 crore on replacement of defective ammunition by ordinance 
factories. 

Army reported exudation of explosives from ammunition supplied in March, 2009 and March 2010 
by Ordnance Factory Badmal within their shelf life. 

This was on account of lower set point melting point on TNT than the specified range. Set point 
value of TNT was not tested at ordinance factories before filling in shells due to absence of such 
provision in the specification of Controllerate of Quality Assurance. 

This led to a loss of Rs 62.10 crore on account of replacement of defective ammunition by the 
Ordnance Factory. 
https://www.newindianexpress.com/nation/2019/dec/06/ordnance-factories-unable-to-meet-armys-
ammunition-demand-cag-2072454.html 
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leet of thousands of aircraft would do more to boost India’s defence industry than almost anything 
else,” Singh said.  

As reported by ET, India and the US are unlikely to sign a key foundational defence agreement for 
mutual access to high accuracy geospatial maps as technical issues on sharing of data have still not 
been worked out. The pact will however come up for discussion during the meeting. Talks will also 
focus on revitalising the DTTI initiative that has little to show for in terms of projects but is currently 
being reworked. As reported by ET, a DTTI plan to share technology for building fighter jet engines 
has been ‘suspended’ but new areas of cooperation are being identified.  
https://economictimes.indiatimes.com/news/defence/india-us-may-sign-a-pact-on-defence-technology-
sharing-at-22-washington-meet/articleshow/72407318.cms 

 

 
Sun, 08 Dec 2019 

More Apache Helicopters are on the  
agenda at the 2-plus-2 India US meeting 

India and US will further cement their special strategic relationship with defence minister Rajnath 
Singh and external affairs minister S. Jaishankar meeting their US counterparts, Mark Esper and Mike 
Pompeo, for the two-plus-two dialogue in Washington on December 18, with the focus being on Indo-
Pacific and the early conclusion of India’s hardware purchases from the US. 

The only other country with which India holds a dialogue in the two-plus-two format is Japan. 
According to Indian and US diplomats familiar with the matter but who asked not to be named, the 

forthcoming dialogue will be important as it will synergise positions and views of the foreign and 
defence ministries of the two countries and try and achieve convergence in terms of a common view 
on emerging global threats and challenges. 

The dialogue also gives and opportunity to the defence and foreign ministries to harmonise their 
perspectives on issues such as terrorism, Pakistan, Afghanistan and West Asia. 

According to senior government officials who spoke on condition of anonymity, the meeting may 
help close pending arms purchases from the US, including that of 24 multi-role helicopters, six 
additional Boeing P 8I multi-mission aircraft and six additional Apache helicopters. 

Apart from this, the meeting could also discuss India’s acquisition of armed drones and strategic 
inputs for India’s second aircraft carrier being built in Kochi. 

The US-India trade negotiations will be kept out of the dialogue; this is currently seeing serious 
negotiations between Commerce Minister Piyush Goyal and US Trade Representative Robert 
Lighthizer. 

While both sides have decided to maintain radio silence on the negotiations, an early harvest 
agreement is possible before the final deal is signed. 

One of the main objectives of the two-plus-two meeting, the diplomats and officials said, is 
synchronizing India’s Act East policy with the larger Indo-Pacific architecture adopted by India, the 
US, Japan, and Australia; both countries are for free navigation and demilitarization of the South 
China Sea, they added. There are pressing regional concerns as well. With US President Donald 
Trump ready to resume negotiations with the Taliban, India also needs to understand the recent change 
of Washington’s strategy towards stabilization of Afghanistan. 
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Terrorism emanating from Pakistan with India and Afghanistan as targets will also be the key focus 
of the dialogue as also the large presence of so-called Islamic State Khorasan fighters in the Achin 
district of Nangarhar province. 

Cabinet Ministers from both countries will also share their perspective on China and the Far -East 
with Beijing using the Belt and Road Initiative as an economic weapon in the Indian sub-continent and 
beyond. 
https://www.defencenews.in/article/More-Apache-Helicopters-are-on-the-agenda-at-the-2-plus-2-
India-US-Meeting-798333 
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Does India need a 3rd aircraft carrier amid  
China's breakneck Naval expansion? 

China's strategic power projection in the Indian Ocean has made it necessary for India to build a 
stronger navy, according to defence analysts. The People's Liberation Army Navy (PLAN) has been 
expanding at a breakneck pace commissioning its third aircraft carrier in ten years recently and 
beginning to build its fourth 'flat-top'. 

'String of Pearls' :: 
Although the Indian Navy traditionally had only one aircraft carrier, the need for more floating 

armouries was felt with the Chinese rise as a naval power. Though China initially focused on building 
its submarine fleet, its offshore naval bases made it necessary to induct aircraft carriers. Indian defence 
analysts have been wary of the Chinese effort to encircle India by what they call the 'String of Pearls' 
by which they mean a series of ports around the strategically important western Indian Ocean to keep a 
watch on all ship movement. 

It started with Pakistan's Gwadar Port, which China has developed as part of the China-Pakistan 
Economic Corridor (CPEC) programme. The Chinese navy has expanded control to ports in Myanmar, 
Maldives, Sri Lanka, and Kenya. 

Navy Chief Admiral Karambir Singh recently said India's long-term programme is to acquire a third 
aircraft carrier to augment its offshore capabilities by complementing INS Vikramaditya, which is 
currently in service, and indigenous aircraft carrier INS Vikrant (IAC-1), whose basin tests have begun 
after firing up its engine for the first time at the Cochin Shipyard Limited. Admiral Karambir Singh 
also assured the nation that the Navy was fully prepared to deal with national security challenges, a 
report on the Economic Times website said. 

While the Indian Navy has ambitious plans to expand the fleet, its annual budget allocation has 
come down from 18 per cent to 13 per cent in the last five years. This will be a major hurdle in 
achieving expansion targets, analysts say. 

The naval authorities have been seeking more collaboration with friendly navies in the 
neighbourhood. The admiral saidthe Navy would not allow any action of any other player in the region 
to have an impact on the nation. "We are ready to work with like-minded nations in the region," he 
said. 

Anti-submarine warfare 
Stressing India's stabilising role in the region, the Naval Chief said the presence of seven to eight 

Chinese warships in the Indian Ocean region is usual and not of much concern. Naval sources said the 
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However, neither the MEA nor the US embassy in New Delhi confirmed the visit with foreign 
ministry officials saying they have “no such information”. 

It was on October 30 the Nuclear Power Corporation of India, which runs Kudankulam, admitted to 
the presence of malware in one of its computers. However, it claimed none of the systems was hit. 

Junior foreign minister Gen VK Singh was the first Indian minister to go on a two-day official trip 
to North Korea in May 2018. 

India has complied with the UN sanctions and has appealed to N Korea to abide by international 
commitments on nuclear and missile issues. India has been raising the issue of clandestine nuclear and 
missile cooperation between Pak and North Korea. 

The US has imposed stringent sanctions on North Korea over the communist country’s nuclear and 
ballistic missile programme. 
https://www.newindianexpress.com/nation/2019/dec/07/us-faults-indias-response-to-cyber-attack-on-
kudankulam-nuclear-plant--2072653.html 

 

 
Sat, 07 Dec 2019 

China's defence budget increased 850  
percent over 20 years: Pentagon official 

China's defense budget has grown 850 per cent in the last 20 years from $20 billion to $170 billion 
in 2018, a top Pentagon official told lawmakers on Thursday. 

China possesses one of the largest militaries in the world. It continues to add to its capabilities and 
is increasingly provocative, such as its activities in the South China Sea and in Africa, where China 
established its first overseas base ever in Djibouti in 2017, said Under Secretary of Defense for Policy 
John C Rood. 

"China's official defense budget has grown 850 per cent over the past 20 years from USD 20 billion 
to USD 170 billion in 2018," Mr Rood said in his testimony before the Senate Armed Services 
Committee. 

He also noted that the real figures are significantly higher than China's official budget. 
China Mr, Rood said, has also sought to spend funding in ways that are specifically targeted at key 

US military advantages with new capabilities in such areas as space, cyber, electronic warfare, 
undersea warfare, fighter aircraft, bombers equipped with long range cruise missiles, and other anti-
access, area denial (A2AD) capabilities. 

Giving example, he said China is using cyber capabilities to advance its military and strategic. 
China's ground forces alone exceed one million personnel. A large maritime militia supplements its 

300-ship navy and 250-ship coast guard. Its air forces operate over 2,600 aircraft. It maintains a 
ballistic missile arsenal consisting of 750-1500 short range, 150-450 medium range, and 80-160 inter-
mediate range variants, Rood said. 

Chinese development of nuclear capabilities is extensive, he said, adding that the People's 
Liberation Army (PLA) Navy intends to increase the number of operational SSBN class submarines 
from four to six. 

The Rocket Forces maintain approximately 90 Intercontinental Ballistic Missiles, including road 
mobile delivery systems. Rounding out their nuclear triad is the PLA Air Force''s operational H-6K, 
and the prospect of a future nuclear capable stealth strategic bomber, estimated to debut in 2025. 
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Sat, 07 Dec 2019 

ISRO to attempt mega-world-record to launch 104 
satellites in a single launch - Next is Mars and Venus 

India will boldly go to Venus for the first time and re-visit the Red Planet very soon. 
Buried and hidden in the hundreds of pages of the new format electronic budget documents, is the 

first formal acknowledgement by the government about these two new bold inter-planetary sojourns to 
Earth’s immediate neighbours. 

This uplifting news comes ahead of the Indian Space Research Organisation attempting to 
undertake its mega launch where it will drop off into space not one, two or three but a full load of 104 
satellites in space in a single mission. 

No other country has ever tried to hit a century in a single mission. The last world record is held by 
Russia which in 2014 rocketed 37 satellites in a single launch using a modified inter-continental 
ballistic missile. 

If all goes according to plan, on the morning of February 15, ISRO will hurl into space using the 
Polar Satellite Launch Vehicle three Indian satellites and a 101 small foreign satellites. 

India is hoping to better the previous world record by a whopping two-and-a-half times. ISRO, 
considered the new kid on the block in the multi-billion dollar world launcher market, hopes to set an 
enviable benchmark for the space fairing nations. 

Prime Minister Narendra Modi’s love affair with space is quite evident. The government, it seems, 
is rather pleased with the Indian space agency as Finance Minister Arun Jaitley gave the department of 
space a whopping 23 per cent increase in its budget. Under the space sciences section, the budget 
mentions provisions “for Mars Orbiter Mission II and Mission to Venus”. 

The second mission to Mars is tentatively slated for in 2021-2022 timeframe and as per existing 
plans it may well involve putting a robot on the surface of the Red Planet. 

While India’s first mission to Mars undertaken in 2013 was a purely Indian mission, the French 
space agency wants to collaborate in making the Mars rover. 

In fact on a visit to India this month, Michael M Watkins, Director of the Jet Propulsion Laboratory 
of NASA, said they would be keen to at least put a telematics module so NASA’s rovers and the 
Indian satellites are able to talk to each other. 

The second Indian mission to Mars is likely to be all about doing good science since the first one 
had a nationalistic streak on it in trying to beat China to the orbit of Mars which the Mars Orbiter 
Mission did magnificently. 

India’s maiden mission to Venus, the second planet of the solar system named after the Roman 
goddess of love and beauty, is in all probability going to be a modest orbiter mission. 

Watkins said a mission to Venus is very-very worthwhile as so little is understood about that planet 
and NASA would definitely be willing to partner in India’s maiden voyage to Venus. 

Towards that, NASA and ISRO have already initiated talks this month on trying to jointly 
undertake studies on using electrical propulsion for powering this mission. 

India’s original inter-planetary dreamer K Kasturirangan, former chairman of ISRO, says, “India 
should be part of this global adventure and exploring Venus and Mars is very worthwhile since 
humans definitely need another habitation beyond Earth.” 

Closer to home on its 39th launch India’s workhorse rocket the PSLV will lift off carrying 1378 kg 
of robots to be deployed in space. 
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The first to be let off will be India’s high resolution Cartosat-2 series satellite made especially to 
monitor activities of India’s hostile neighbours at a resolution of less than a metre keeping a bird’s eye 
view on both Pakistan and China. 

This earth imaging capability is not unusual but the rest of the passengers are unique. There are two 
small Indian satellites each weighing less than 10 kg that are forerunners of a new class of satellites 
called ISRO Nano Satellites which the engineers seek to master. 

What follows next is a trailblazing performance by the PSLV when at an altitude of over 500 km in 
space it will release from its womb, 101 co-passengers one each from Israel, Kazakhstan, The 
Netherlands, Switzerland, the UAE and a whopping 96 from the US. It is only recently American 
private companies have warmed up to ISRO as India offers cheap and reliable option. 

Eighty-eight of the American satellites belong to a San Francisco based start-up company Planet Inc 
which is sending a swarm of small 4.7 kg each satellite it calls ‘Doves’. This constellation will image 
earth like never before and with a high repeat rate providing satellite imagery at an affordable cost. 

This suite of 101 small satellites all together weighing 664 kg will be released in space in a manner 
akin to a typical school bus which drops of its passengers namely children at their respective bus stops 
in a sequential manner, avoiding squabbling and elbowing in near zero gravity is not easy. 

Ensuring that no collisions take place even is an art that ISRO has mastered from previous 
launches. In less than 600 seconds all 101 satellites will be released into space each travelling at 
whopping velocity of over 27,000 km per hour or at 40 times the speed of an average passenger 
airliner. 

Some experts are suggesting that in a bid to earn some money ISRO is actually contributing 
significantly to the creation of space junk as these small satellites are really not very useful. 

But Laura Grego, Senior Scientist, Global Security Program, Union of Concerned Scientists, 
Cambridge, USA says, “I think that these launches can be done responsibly and provide benefits to all 
people. Developing a culture of responsible space launch and operations is key as more and more 
countries become space-faring. 

“While the number of countries that can launch satellites independently is still quite small, many 
dozens of countries own and operate satellites.” 

Kasturirangan says, “India has the capability putting several satellites in a single launch and 
demonstrating that capability is certainly not bad as it adds to India’s credibility and then later if ISRO 
deploys this capability of formation flying in a constellation of its own satellites it would be a useful 
addition to its arsenal.” 
https://www.defencenews.in/article/ISRO-to-attempt-Mega-World-Record-to-launch-104-satellites-in-
a-single-launch---Next-is-Mars-and-Venus-798338 
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