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THEWEEK

Indian food in space: DRDO's
menu for Gaganyaan astronauts

Gaganyaan astronauts will feast on Indian food, reconstituted for space conditions
By Rekha Dixit

Idli or upma for breakfast. A choice between chicken biryani or vegetarian pulao, with a side of dal
and mixed vegetables for lunch. How about a chicken korma and chappatl for dmner’> Soop halwa is a
good dessert option, and you could nibble on an ' : :
energy bar when you feel peckish.

Sorry, this is a non-smoking, non-alcohol flight,
but you could help yourself to coffee or tea, or a
choice of fruit juices. All this, and more, could be
available in space through ISRO's Gaganyaan
programme.

Gaganyaan is India's first human space flight.
Scheduled to take off before 2022, it will offer a :
gourmet spread of Indian food for its pioneering ;nm:.rlms;ﬁ.cggér ot boing considerad o serve s prt ofhe Gaga
astronauts  courtesy the Defence  Research
Development Organisation (DRDO), which has been tasked with organising the victuals for the week-
long flight.

While DRDO is busy designing menus, its Mysore-based Defence Food Research Laboratory
(DFRL) works on adapting a range of packaged food items that it makes for soldiers deployed on
harsh missions.

A list of over two dozen items that includes
cuisines from across India is being worked on. "We
hope to get an initial set of food items ready to be
taken off on the first of the three flights,” said D.
Semwal, DFRL director. Mission Gaganyaan
includes a set of three flights; the first two will be
unmanned ones, and only the third will have a
human crew, of two or three astronauts. Four test
pilots of the Indian Air Force have been selected
from an initial shortlist of ten for further training for
the flight.

While there is a range of space food available, with humans having voyaged for over six decades
and many having spent months in space stations like the International Space Station, Gaganyaan is a
platform to adapt Indian cuisines, the Indian way, for space flights. "We are keeping our food items
mildly spiced, though there will be extra spice sachets for those who want them," Semwal said here in
Bengaluru, at the Pride of India exhibition of the 107th Indian Science Congress.

The food packs will be desicated, requiring reconstitution through the addition of water. In the zero-
gravity environment of the space module, water will have to be added within a contained space, so that
the droplets do not float all around the spaceship.

The shortlisted food items have been carefully selected. Bread, for instance, is not on the list,
because it tends to crumble, and those crumbs can be an annoyance.
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The drinks will come with special straws that flap back after a sip, so that the droplets from the
sachet remain within. A team of 20 scientists at the Mysore laboratory are working on the design of
these straws, the sachets, and even the bins in which the food remains can be safely trashed.

The specifications of space food are different from packed army rations. One advantage with a short
flight is that the food does not need to last for several weeks. So, it can be packaged in a semi-solid
form, and not be entirely dry. On the other hand, the food will have to be reconstituted under pressure.
The laboratory wants to meet the NASA standards of food quality and packaging, which are deemed
the best in the world for space fare.

An army marches on its stomach—and so do astronauts. Gaganyaan's payload will include 60 kgs
of rations in dry weight and another 100 litres of water.

DRDO laboratories are also designing other components of Gaganyaan. The Bangalore-
based Defence Bioengineering and Electromedical Laboratory (DEBEL) is working on a Wearable
Remote Physiological Monitoring System, commonly known as the Bio Vest. This is actually a belt
that the wearer straps onto the body. It is equipped with devices to continuously monitor the basic
physiological parameters—heart rate, temperature and oxygen saturation in the blood, known as
SPO2. The data will be transmitted wirelessly to earth receiving stations. DEBEL, having already
made such devices for soldiers, needs to adapt them for space conditions. The bio vest will weigh less
than 2509 and will be delivered before December to the Institute of Aviation Medicine.

DEBEL is also designing the Emergency Survival Kit, a case of 18 items required to see the
astronauts through for at least 72 hours post landing. It is designed primarily for a sea landing and will
meet the requirement of a crew of three. The items include:

Basic survival aids: Water, ration, desalting kit, fishing kit, first aid material, salt and sugar
Signalling and communication aids: A heliograph, distress signal, mini-flare
Floatation and navigation aids: A compass and a three-man raft

Other survival aids: Goggles, shark repellent, Swiss knife, mini-maglite with spare cells, personal
locator beacon.

Each of these items is being tested for space conditions.

In the meanwhile, the Aerial Delivery Research and Development Establishment is readying the
parachutes that will be required for landing the crew module at the end of the mission. Last month, the
establishment celebrated a successful test run of the design of the parachute system. The fabrication
and testing of the actual parachutes are now under progress.

Gaganyaan's landing will be coordinated with a set of six parachutes of different sizes and shapes,
which will unfurl in pairs to reduce the speed of the module during descent. The smallest parachutes,
or pilots, each of a two-metre diameter, will open out first. They will then pull out the drogue or
central parachutes, each having a diameter of six metres. Finally, the pair of main parachutes of 31-
metre diameter will open up.

The weight of the crew module is around four tonnes, and DRDO has already landed heavier
weights—tanks of seven and 16 tonnes—so it is pretty confident of handling the weight. It needs to
cater to other requirements, though. The crew module will enter into the atmosphere at supersonic
speed; in traditional parachuting, the speeds are sub sonic. The descent also has to be a comfortable
one for the men, for which the oscillations have to be minimised, said scientist Sandeep Kumar.
https://www.theweek.in/news/sci-tech/2020/01/06/indian-food-in-space-drdos-menu-for-gaganyaan-
astronauts.html
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Science & tech essential tool for
development: Tessy Thomas

Bengaluru: Defence Research and Development Organisation's (DRDO) Aeronautical Systems
Director General Tessy Thomas on Sunday said at the Women's Science Congress leg of the 107th
Indian Science Congress that science and technology is an essential tool for rapid development.

"Science and technology is the most effective means to enhance growth and socioeconomic
development of the country with profound and long term impact for income distribution,” Thomas said
at the ninth edition of the Women's Science Congress.

Chief guest at the event, Thomas asserted that the role of the technologically educated population in
promoting economic development has long been recognised.

Delving into the etymology of the word ‘technology’, she said the word first occurred in 1829,
coined by a person who started a course curriculum bringing together all kinds of arts, crafts and
industry and calling it 'technology'.




"There was nobody to pass on their learnings and lessons but with the discovery of fire, survival of
human beings enhanced and lead to the introduction of agriculture which in turn transformed the world
with newer and newer technologies,”" said Thomas, who has designed the guidance scheme for long-
range missile systems used in all Agni missiles.

Referring to the pace of technological development, Thomas said that nano robots may live inside
human bodies to keep us healthy in the future.

Described as the "Missile woman of India”, Thomas has contributed immensely to their guidance,
control, interal navigation, trajectory simulation and mission design.

She was the project director for Agni-4 missile development.

In 2001, Thomas was awarded with the Agni self-reliance award for designing and developing an
energy management guidance scheme for all solid propelled long range systems for the first time.

Several thousand women attended this science congress on Sunday.

Amrutha Baghyanathan, a student from Kochi's Rajagiri College of Social Sciences said that she
did not know there was something like a women's science congress.

"We just came to know that there is something for women like this," said the clinical psychology
student who attended the congress with a group of her friends.

Deepika Khatiyar, an MSc Physics student from Bhim Rao Amedkar University in Lucknow came
to Benglauru from Uttar Pradesh to attend the women's science congress.

She said: "I have come here to explore more areas related to science and what is going on."

The 107th edition of the Indian Science Congress scheduled from January 3-7 is currently
underway at the University of Agricultural Sciences (UAS) in Bengaluru.
https://www.sify.com/finance/science-tech-essential-tool-for-development-tessy-thomas-news-finance-
ubfvGsiiieccg.html
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CDS Bipin Rawat to attend key meet on Jan 17

The DAC, headed by the defence minister, is India’s top defence procurement body
that evaluates and green lights acquisition proposals made by the armed forces

New Delhi: General Bipin Rawat will attend his first Defence Acquisition Council (DAC) meeting
in his new role as the Chief of Defence Staff on January 17, a senior government officer said on
Monday.

Rawat took over as India’s first CDS on December 31.

The DAC, headed by the defence minister, is India’s top defence procurement body that evaluates
and green lights acquisition proposals made by the armed forces.

Other members of the council are the minister of state for defence, the three service chiefs, the
defence secretary, secretary defence research and development, secretary defence production and
director general, acquisition. As Chief of Defence Staff, Rawat holds the charge of permanent
chairman, chiefs of staff committee -- a panel consisting of the three service chiefs.

One of Rawat’s key responsibilities as CDS is to promote the use of indigenous equipment by the
services at a time when the armed forces are heavily dependent on imported military hardware.

As CDS, he heads the department of military affairs and is also principal military adviser to the
defence minister on all matters related to the tri-services.



He has taken over as Chief of Defence Staff at a time when the three services are facing a worrying
fund shortage that could derail some of their modernisation efforts.
https://www.hindustantimes.com/india-news/cds-bipin-rawat-to-attend-key-meet-on-jan-13/story-
JeQO0Oxlae04xSyUvFxZcihK.html
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Army Chief to visit Siachen on January 9

Siachen is strategically important as it acts like a wedge between the Shaksgam
valley under Chinese control and Baltistan, which is occupied by Pakistan

New Delhi: Army Chief General Manoj Mukund Naravane is expected to visit the Siachen glacier
on January 9, a senior officer said on Monday.

This will be Naravane’s first outstation trip after taking over the top job.

Siachen is strategically important as it acts like a wedge between the Shaksgam valley under
Chinese control and Baltistan, which is occupied by Pakistan.

As long as the region is in India’s control, the Pakistani army cannot link up with the Chinese to
pose a threat to Ladakh.

Over a 1,000 soldiers have died guarding Siachen since the Indian Army took control of the
inhospitable glacier in April 1984, almost twice the number of lives lost in the Kargil war.

While around 220 men have been killed in firing from the Pakistani side, the other casualties were
caused by extreme weather and terrain.

A ceasefire between India and Pakistan was announced in November 2003.

Defence minister Rajnath Singh announced last October that the Siachen was now open to tourists
as part of the government’s efforts to boost tourism in Ladakh and give people a first hand experience
of the tough conditions in which army personnel operate.

Naravane took over as the Army Chief on December 31. In his 39-year military career, Naravane
has commanded a Rashtriya Rifles battalion, raised an infantry brigade, led a strike corps and headed
the Army Training Command.

He was also part of the Indian Peace Keeping Force in Sri Lanka and served as India’s defence
attache to Myanmar.
https://www.hindustantimes.com/india-news/army-chief-to-visit-siachen-on-january-9/story-
9ylwzylWcBqdrkKydF4LUN.html

THE TIMES OF INDIA
Tue, 07 Jan 2020

HSL plans bid for submarine project

By Shaukat Mohammed
Vijayawada: Hindustan Shipyard Ltd (HSL) is laying the ground to bid for and win the contract to
build at least six submarines for Indian Navy, in partnership with Adani group, even as it is focused on
completing its pending contracts on time, HSL chairman and managing director Rear Admiral (Retd)
LV Sarat Babu said on Monday.



Speaking to TOI from Visakhapatnam, Sarat Babu said HSL has decided ‘in principle’ to set up a
special purpose vehicle (SPV) with the Adani group. “The decision is in principle because it will have
to be approved by the ministry of defence (MoD). Adani group and HSL have not reached a stage to
decide on the shareholding in the SPV,” he said, while adding that the partnership is aimed at
leveraging its balance sheet.

“Adani group will give us the financial muscle to bid for the six submarines. We would be
providing the technical expertise,” he said. Asked whether HSL had the technical expertise to build a
highly sophisticated vessel like a submarine, Sarat Babu said the shipyard has a long experience in
retrofitting submarines. “We have retrofitted several submarines from scratch, so we have the
expertise in what goes into its construction. Some of our competitors have expertise in constructing the
hull of the submarine. We will be able to source this expertise as well if we win the contract,” he
added.

The six submarines are estimated to cost Rs 50,000 crore. Sarat Babu said besides its technical
expertise, HSL has also developed a workforce which can execute the submarine project.

Meanwhile, as it waits for the MoD to release its request for proposal (RfP) for the project, HSL,
which was set up in 1941 by Seth Walchand Hirachand, is focused on meeting its other deadlines. “We
will be delivering a retrofitted submarine to the Indian Navy on January 31. ahead of schedule. In
November, we had delivered two of the last six 10-tonne bollard pull tugs to the Navy two weeks
ahead of schedule,” he informed.
https://timesofindia.indiatimes.com/city/visakhapatnam/hsl-plans-bid-for-submarine-
project/articleshow/73128805.cms
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South India to get second Fighter Squadron
By Akhil Kadidal

Bengaluru: The Indian Air Force's plan to reactivate a mothballed fighter squadron in Tamil Nadu
is set to give South India its second fighter squadron.

The unit in question, 222 (Tigersharks) Squadron, had been number-plated (or frozen), following
the retirement of its ageing Mikoyan-Gurevich MiG-27s at Hashimara in West Bengal in 2011. The
squadron will re-equip with Sukhoi Su-30MKI1-3 multirole fighters, as revealed by an Indian Air Force
(IAF) tweet.

While the squadron was pulled from its “mothball” status at Thanjavur in Tamil Nadu on New
Year’s Day, a source claimed that the squadron will be formally reactivated at the airbase next week.

Thanjavur has been home to a rotating detachment of Su-30s for several years. The MoD's plans to
deploy a full-fledged Su-30 squadron there had been thwarted in the past by a lack of aircraft. A senior
air force official clarified that the squadron’s reactivation this month has no connection to the IAF’s
ongoing efforts to secure an additional dozen of Sukhoi 30s from Russia.

“The goal was to have 270 Su-30s in service and we are at the closing stages of acquiring the last of
these machines,” the official said.

The squadron’s formation also highlights the renewed importance with which the Ministry of
Defence has been viewing the country's southern borders and the Indian Ocean area.

“Of course, we have a strategic interest in the Indian Ocean and the deployment of this second
squadron will give us resources to better cover the area,” the 1AF said.



Already, 45 Squadron, equipped with HAL Tejas Mark I, has been operating out of Sulur airbase in
the southern state. The introduction of the Sukhois, however, will extend the range at which combat
patrols can be mounted over the Indian Ocean by the IAF.

Known as the "Tigersharks™ Squadron, No 222 had been formed on September 15, 1969, in Ambala
to equip with an older breed of Sukhois, the Sukhoi 7 (Fitter-A"), which first saw action in the 1971
war with Pakistan.

While Thanjavur was built in the 1940s by the British, it was rededicated by the then Defence
Minister A K Anthony in 2013, to bolster the holdings of the IAF's Southern Air Command.

https://www.deccanherald.com/national/south-india-to-get-second-fighter-squadron-791945.html
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After Russia protests, MoD
to take call on $2.5 bn deal

The high-powered Defence Acquisition Committee (DAC) is expected to look into the
matter this month and decide on a way ahead for the critical purchase of self-propelled
air defence gun missile system (SPAD-GMS), people aware of the development said
By Manu Pubby
New Delhi: The defence ministry is set to take a call on a $2.5-billion purchase of new air defence
systems for the Army after Russia strongly protested the selection of a South Korean manufacturer and
sought a re-evaluation, claiming it was
unfairly disqualified.
The high-powered Defence PP
Acquisition Committee (DAC) is P
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Two separate systems offered by Russia

— upgraded Tunguska M1 and Pantsir missile systems — failed the tests, with the most critical being
mobility trials where they could not perform as per the requirements, sources said.



While Hanwha was shortlisted early last year, the case has not moved ahead to the next stage of
price negotiations mainly due to several objections and complaints by the Russian side, including a
formal complaint to the ministry’s internal monitoring committee that monitors acquisition cases.

Russia is seeking another chance for field trials to prove its systems meet all technical requirements.

The Army, however, has been satisfied with the quality of the trials and is believed to be in favour
of moving on the acquisition case to the next stage of price negotiations, sources said.

Selection of the K-30 Biho came as a shock to the Russian side that has been the traditional supplier
of mobilised ground systems to the Indian Army.

A final call on the matter will have to be taken by the DAC, where the issue is expected to come up
shortly. Report of the internal monitoring committee will be taken into consideration before a final
decision is made.

The case for acquisition of the air defence systems commenced in 2013, with all competitors going
through several rounds of trials that took two years to complete. The selection of K-30 Biho was the
second major win for a Korean system in India, after the procurement of the K-9 "Vajra’ self-propelled
artillery systems.

https://economictimes.indiatimes.com/news/defence/after-russia-protests-mod-to-take-call-on-2-5-bn-

deal/printarticle/73131023.cms
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https://www.jagran.com/world/china-china-pla-begins-major-military-exercises-in-tibet-deployed-
new-weapon-systems-19911260.html
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China tests new tank, cannon in
military drill along Tibet border

For China, it is the first major military exercise this year and was unveiled as President
Xi Jinping, the head of the country’s military, told the PLA’s top officers that armed forces
must strengthen their sense of urgency and do everything they can to prepare for battle
By Sutirtho Patranobis

Beijing: China’s People Liberation Army (PLA) has begun a major military exercise in the high-
altitude border areas of Tibet, deploying latest weapons including a new lightweight tank and anti-
aircraft missiles to check combat readiness of its troops and the efficiency of its weaponry, state media
reported.

The PLA’s Tibet military command has “...deployed helicopters, armored vehicles, heavy artillery
and anti-aircraft missiles across the region from Lhasa, capital of Tibet, with an elevation of 3,700
meters to border defense frontlines with elevations of more than 4,000 meters, said China Central
Television (CCTV).

Most of the disputed boundary between India and China falls in the Tibet Autonomous Region
(TAR), whose international borders include Nepal and Bhutan.

For China, it is the first major military exercise this year and was unveiled as President Xi Jinping,
the head of the country’s military, told the PLA’s top officers that armed forces must strengthen their
sense of urgency and do everything they can to prepare for battle.

The PLA, according to the national broadcaster China Central Television (CCTV), for the first
time, deployed two new weapons: the Type 15 lightweight tank and the 155-millimeter vehicle-
mounted howitzer, both designed to operate at high altitude plateaus and for border defence.

“The weapons were specifically designed with advantages for plateau regions and can play
important roles in safeguarding border areas,” military experts told CCTV.

Both weapons were first revealed to the public at the National Day military parade on October 1,
2019 in Beijing.

Tue, 07 Jan 2020
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“Their deployment in the Tibet Military Command will enhance PLA combat capability in plateau
regions. Both weapons feature powerful engines, enabling them to maneuver efficiently in Tibet’s
terrains,” a military expert who asked not to be named told the nationalistic tabloid, Global Times.

The Type 15 tank is the world’s only modern lightweight tank in service, Chinese military
magazine Weapon had earlier reported, noting it is equipped with a 105-millimeter gun and advanced
sensors that can “devastate enemy light armored vehicles in regions not suitable for heavy main battle
tank deployment”.

On the new howitzer, this is what the military-today website had to say: “This artillery system is
highly mobile and can self-deploy over long distances. It can be airlifted by most medium transport
aircraft. It is light enough to be airlifted by a Y-9 or similar military transport aircraft, making it a
more flexible option for a China’s growing rapid reaction units”.

Last August, China had announced it had for the first time tested new weapons including
“battlefield robots” and frontline tanks on a “snow-covered plateau” to be battle-ready for plateau
warfare.

Those drills were conducted at altitudes of nearly 14000 feet and lasted several days.

In 2017 — between June and August -- India and China were locked in a 73-day Himalayan military
standoff near the Sikkim border in Doklam (Donglang in Chinese.)

It was eventually resolved through negotiations.

The India-China Line of Actual Control (LAC) covered 3,488 kilometres including the border along
Arunachal Pradesh and Sikkim.

Beijing claims Arunachal Pradesh as part of south Tibet.

https://www.hindustantimes.com/world-news/china-tests-new-tank-cannon-in-military-drill-along-
tibet-border/story-Tng5UVuvakYOPZMDSMO670.html
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Tue, 07 Jan 2020

Royal Navy of Oman ships arrive in Goa to participate in
bilateral exercise

AMI | Updated: Jan 06, 2020 19:0&6 IST

Goa (Maharashtra) [India], Jan & (ANI): Royal Navy of Oman ships RNOV Al Rasikh and
RMOY Khaszab arrived at Mormugao Port in Goa on Saturday to participate in the 12th
edition of the Indo-Oman Bilateral Naval exercize 'Maseem-Al- Bahr'.

Indian Mavy Ships INS Beas and INS Subhadra will be participating in the exercise.
Harbour Phase in Goa followed by Sea Phase of Ex Maseem-&l-Bahr off Goa.

During the Harbour Phase, the Commanding Officers of the visiting ships will call on
Flag Officer Commanding Goa Maval Area. The ships will conduct Subject Mattar Expert
Exchanges on professional topics, the Mavy said in a release.

The Harbour Phase also includes sports activities between the Indian Navy and the RMO
personnel, reciprocal receptions and planning conferences for the Sea Phase of the
EXercise.

With the first Indian Mavy-Royal Mavy of Oman exercise was conducted in 1993. The
exercise is aimed at deriving mutual benefit from the experiences of both the navies.
Bilateral relation between Indian and Oman were formally established with the signing of
a 1953 Indo-Oman Treaty of friemdship, Mavigation and Commerce, a first between India
and an Arab country. Naval exercises have contributed to the strengthening of bilateral
ties between India and the Sultanate of Oman.

The signing of a Memarandum of Understanding on Defence Cooperation in December
2005 and the subsequent establishment of the Joint Military Cooperation in March 2006
has set the foundation for increased defence cooperation.

Since then, naval cooperation between the countries has progressed steadily with
increased port vizits by naval ships and training of RNO personnel by the Indian Mavy in
hydrography, diving, training management, logistics management and dockyard

management. (ANI)
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Tue, 07 Jan 2020
New data relay satellites to keep

Gaganyaan crew in touch with Earth

Astronauts can be fully and continuously in touch with mission control throughout their travel
By Madhumathi D.S.

Bangaluru: India plans to ring in its own era of space-to-space tracking and communication of its
space assets this year by putting up a new satellite series called the Indian Data Relay Satellite System.

The IDRSS is planned to track and be constantly in touch with Indian satellites, in particular those

in low-earth orbits which have
limited coverage of earth.

In the coming years, it will
be vital to Indian Space
Research Organisation (ISRO),
whose roadmap is dotted with
advanced LEO missions such
as space docking, space
station, as well as distant
expeditions to moon, Mars and
Venus. It will also be useful in
monitoring launches,
according to K. Sivan, ISRO
Chairman  and  Secretary,
Department of Space.

The first beneficiary would
be the prospective crew
members of the Gaganyaan
mission of 2022 who can be

Scaling new heights

The Indian Data Relay Satellite System (IDRSS) is a set of
satellites that will track, send and receive information from
other Indian satellites

® The project will aid
the crew of Gaganyaan
mission helping them
in maintaining contact
with the mission con-
trol throughout

* Work on two IDRSS
satellites has already
begun

® First satellite will be
launched by 2020-end
and the second one

by 2021

We require the IDRSS
system when our
nauts are in space. But

ISRO ChIE‘f

fully and continuously in touch
with mission control throughout their travel.

“When we have the Gaganyaan mission we want it to be covered and be visible 100% so that action
can be taken in any exigency,” he said.

Work initiated

Work on the two IDRSS satellites planned initially has begun. The first of them will be sent
towards the end of 2020. It will precede the pre-Gaganyaan experimental unmanned space flight which
will have a humanoid dummy. A second one will follow in 2021. The two will offer near total
tracking, sending and receiving of information from the crew 24/7.

Older space majors such as the U.S. and Russia started their relay satellite systems in the late
1970s-80s and a few already have around 10 satellites each. They have used them to monitor their
respective space stations Mir and the International Space Station, and trips that dock with them, as
well as the Hubble Space Telescope.

Dr. Sivan said IDRSS satellites of the 2,000 kg class would be launched on the GSLV launcher to
geostationary orbits around 36,000 km away. In such apparently fixed orbits, they would be covering
the same area on earth. A satellite in GEO covers a third of the earth below and three of them can
provide total coverage.
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‘IDRSS is imperative’

During the launch of the human mission and also when the crew craft orbits earth from a distance of
400 km, at least one ground station must see and track it. But with available ground stations, that
would not be the case. Without data relay satellites, ISRO would have to create a large number ground
stations everywhere or hire them globally and yet the crewed spacecraft would not be visible all the
time.

“We require the IDRSS system when our astronauts are in space. But | would prefer the relay
spacecraft to be in place even before we launch the unmanned mission,” Dr. Sivan said.

While the U.S. is putting up its third-generation advanced fleet of TDRS (Tracking & Data Relay
Satellites), Russia has its Satellite Data Relay Network and Europe is building its own European Data
Relay System. China is into its second generation Tianlian Il series.
https://www.thehindu.com/news/national/new-satellites-will-help-gaganyaan-
crew/article30496759.ece
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