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Exclusive: DRDO is opening
Its doors to private players

GOCO-model allows DRDO to delegate routine tasks, allowing it to focus on research
By Pradip R Sagar

India's premier defence research agency, DRDO, is opening its doors to private players by
adopting the GOCO (Government-Owned Company Operated) model—where private industries
will operate government-assets, sparing them of the need to invest in land, machinery or other
support systems. Upon the direction of the Prime minister's Office, DRDO is opening the doors to
its network of about 50 laboratories across the country. It is estimated that DRDO has over Rs 1
lakh crore worth of assets across the country.

"Through, this model, the DRDO is exploring [the] possibility to identify potential industry
partners for its special facilities, infrastructures and related activities that can be operated by
industry partner,” stated an internal note of DRDO, addressed to all of its laboratories. The note
included detailed guidelines for choosing industry partners for the GOCO model.

The move could spare DRDO from routine, mundane and specialised activities, which will be
delegated to the industry partners.

"It will lead to mutual benefit by increasing the efficiency of DRDO in research and
development and provide more conducive environment for defence industries with enriched
experience,” read the note. The move will boost competitiveness among the private entities and
pave the way towards new technologies, it added.

This move can help keep DRDO's prime focus on research and development, whilst also giving
it an important role in bringing up the capabilities of industries by partnering them in its
programmes and projects.

Selected industry partners (under GOCO) will perform operation and maintenance of DRDO's
facilities, plants, equipment and machinery. Any necessary knowledge transfer will be based on the
project requirements.

"GOCO partner need not make investment in land, machinery and other support system,” it
clarified. The selected private industry partner will get enough independence in implementing the
mission using their best practices.

The Modi government has taken several measures to boost the indigenous defence
manufacturing sector, with initiatives like Aatma Nirbhar Bharat, which are aimed at improving
self-reliance as well as accelerating India's defence exports. The Ministry of Defence (MoD) has
set an ambitious defence exports target of Rs 35,000 crore by 2025.

The Army has already adopted the Government Owned Contractor Operated (GOCQO) model for
its base workshops and ordnance depots, in a bid to improve operational efficiency. This was
following the recommendations of the Lt. Gen. DB Shekatkar (Retd.) committee to enhance
combat capability and re-balance defence expenditure.
https://www.theweek.in/news/india/2021/10/07/exclusive-drdo-is-opening-its-doors-to-private-players.html
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Air Force Day 2021: A Look at IAF's Mighty
Fighter Jet Fleet- Rafale, Sukhoi and More

On Air Force Day 2021, here’s a list of all the active fighter jets used by the Indian
Air Force, from Sukhoi Su-30MKI to the Tejas LCA and now, the Rafale
By Arjit Garg

As today is the Indian Air Force Day, we take a throwback to the Independence Day of last year,
in 2020, when the first batch of long-awaited five Rafale fighter jets arrived in India and was
inducted at the Indian Air Force’s Ambala airbase. The fighter jets, manufactured by France-based
Dassault Aviation, are twin-engine multi-role fighter aircraft and are nuclear-capable and can
engage in both air-to-air and air-to-ground attacks. With the arrival of the Rafale, the TAF’s
firepower increased multifold.

So as India celebrates Air Force Day, we look at all the active fighter jets used by the Indian Air
Force, from Sukhoi Su-30MKI to the Tejas LCA and also, the Rafale.

Rafale

India had signed an inter-governmental agreement with France in September 2016 for
procurement of 36 Rafale fighter jets at a cost of around Rs 58,000 crore. The aircraft is capable of
carrying a range of potent weapons and missiles and the first squadron of the aircraft will be
deployed at Ambala air force station, considered one of the most strategically located bases of the
IAF. The Indo-Pak border is around 220 km from there. The second squadron of Rafale will be
stationed at Hasimara base in West Bengal. The Rafale is a modern fighter jet known for its agility,
speed, weapon holding capacity and attack capability. The Dassault Rafale has a delta wing design
and is capable of g-forces as high as 11g (in case of emergency). The Rafale is available in both
single and dual seating cabin (India ordered 28 single and 8 dual seater Rafale).

Mi rage.-2000 - MIRAGE - 2000
The erage'-2000' is undoubtedly A oy
one of the Indian Air Force’s (IAF) [Masliitesiiats i Sl

most versatile and deadliest aircraft
and it was first commissioned in ,
1985. Soon after inducting the T eg—
Mirage, IAF gave it the name -
Vajra —  meaning  lightning
thunderbolt in Sanskrit. The Mirage- .
2000 is developed by Dassault [FESESGESSESSE

Aviation and took its first flight in [EE S35 s s it B A 2o

wles. Lono $E0ANg 11228 8 »

1978 and was inducted in the French [/ TSRS M 2.3 11200 5x250kgSpanishBomb /7"
Air Force in 1984. India placed an S 1662 S *@E@
initial order of 36 single-seater -
Mirage-2000 and 4 twin-seater
Mirage 2000 in 1982 as an answer to Pakistan buying the US-made F-16 fighter jets by Lockheed
Martin. The Mirage-2000 played a decisive role in the 1999 war of Kargil and seeing the success
of the jets, the government in India placed an additional order of 10 Mirage-2000 planes in 2004,
taking the total tally to 50 jets.

HAL Tejas LCA

India has long borrowed its fighter jets from countries like Russia, France and Britain under a
license agreement to manufacture it locally by Hindustan Aeronautics Limited. However, back in

Mirage 2000. (Image: IAF)
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the 1980s the HAL started the Light Combat Aircraft (LCA) programme to replace the ageing
Soviet sourced MiG-21. With India’s former Prime Minister giving the LCA its name — Tejas — the
1% indigenously built fighter aircraft was inducted in the Indian Air Force with the IAF placing a
20 jet order initially and the 1% Tejas Squadron was formed in 2016 called the Flying Daggers. Till
now IAF has placed an order of 40 Tejas Mk 1, including 32 single-seat aircraft and eight twin-seat
trainers. IAF has also initiated procurement of a further 73 single-seat fighters in Mk 1A

configuration. MiG - 21
Mlkoyan MIG-21 Orighe i Seeetihs hantn Carpler Bison
The first supersonic jet aircraft i C ebat ol T NG [ S0 2

in aviation history, the MiG 21 is
one of the most known fighter
jets on Earth. Having served 60
countries over a course of 60
years, the MiIG 21 is still in
service in many countries,
including India. In 1961, I1AF
opted for the Mikoyan-Gurevich
Design Bureau made MiG 21 and ot
since then has bought more than [EESSERESREE SRS
250 estimated units of this
incredibly  competent  planes.
While the 21s played a pivotal
role in the 1971 India Pakistan War, they are currently being used only as Interceptors with a
limited role as fighter jets and IAF will soon replace the remaining units of the MiG21 Bison with
the Tejas LCA. The MiG 21 has a single-seater cockpit with a maximum speed of 1.05 mach (1300
kmph).
Sukhoi Su-30MKI

The Sukhoi Su-30MKI is the most advanced fighter jet in operation with the Indian Air Force
and is the primary air to air and air to ground strike machine. Also known as Flanker (NATO), the
Su-30 MKI is built in India by HAL under a license agreement with Russia’s Sukhoi. The Su-
30MKI is exclusively used by India and there’s an estimate that IAF has 290 operational units of
30MKI till now. The first unit was inducted in 2002. The Sukhoi Su-30MKI has a top speed of
Mach 2 (2120 kmph) and has a maximum takeoff weight of 38,800 kg. The jet can carry a wide
range of equipment from radars to missiles, bombs and event rockets.

Mikoyan MiG-27

The MIG 27 is again Soviet
sourced ground-attack aircraft
designed by Mikoyan-Gurevich
Design Bureau from the Soviet
Union and manufactured by HAL
under a license agreement. The
MiG27 is known as ‘Bahadur’
(meaning Valiant in English) in
India and the 1AF retired the last
27 ML squadron in 2017. India is e e
only among a handful of S : £X 04 Rockets
countries who still operates the .
updated MiG-27 UPG ground
attack aircraft. The 27s are based MIG 27. (Image: I1AF)
on the MiG23 with a redesigned nose and flies low altitude.
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MiG 21. (Image: IAF)
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SEPECAT Jaguar

The SEPECAT Jaguar is a fighter jet developed together by British Royal Air Force and French
Air Force. Only the Indian Air Force is currently using the upgraded Jaguar in active duty. The
SEPECAT Jaguar is known as Shamsher and serves IAF as primary ground attack aircraft. Indian
Jaguar is quite different from the RAF’s Jaguar and are built locally by HAL under a license
agreement. IAF recently upgraded its entire fleet of Jaguars by adding Avionics support. The only
problem with the Jaguar is its inability to fly high altitude with heavy load on board.

Mikoyan MiG-29

Last on our list is another Soviet Mikoyan-Gurevich Design Bureau produced MiG called the
MiG 29. Introduced in the 1970s to counter U.S. F-Series planes like F-15 and F-16 the MiG29 is
known as Baaz (Hindi for Hawk) and forms the second line of defence after the Sukhoi Su-30MKI.
The MiG-29 is exported to more than 30 nations, India being the first and one of the largest
exporters of this jet. The IAF currently uses the upgraded MiG-29 UPG, the most advanced MiG-
29 variant ever. The MiG29 were used extensively during the Kargil War by the Indian Air Force
to provide escort for Mirage-2000 attacking targets with laser-guided bombs.

Origin ; SEPECAT, UK/ France
: Hindustan Aeronautics Limited, India Ja uar
Type : Ground attack fighter, maritime role (SHAMSHER)
Power Plant : Two Rolls Royce/Turbomeca Adour

MK 811 turbo fan jet of 3740 kg

(8400 Ib thrust) with after burning.

Jaguar

Armament : Two 30 mm Aden canons plus two R 550 Magic
]cczn_s [°V;°,{‘7”523 "{‘1%“5’35".';%‘?’“3' sémf, Aircraft will be Firing
oading o g (10, ) Cluster bombs
and 68 mm rocket pods 3 x 1000 Ibs RTU
Max Speed : 1350 km/hr (840 mphz‘ormach 1.1 (Sea Level) 3x10001bs NTU
1700 km/hr (1046 mph) or mach 1.6 at
11,000 m (36,000 ft)
Combat Radius : 575 km (357 mis) Lo-Lo-Lo

Origin : Mikoyan Aviation Scientific Industrial
Complex, Russia

Type : Air superiority fighter

Power Plant : Two Tumansky RD-33 turbofans of 8300 kg
(18,300 Ib) reheat thrust each

Aircraft Will be Exgeuting

i - Super Sonic Run
Mig -29 5
Armament : Air-to-Air, Air-to-Ground and Anti-Shipping Missiles, Drop 2 x 500 kg
Max take off wt  : 18,480 kg (40,780 Ib) \
Max Speed : 2465 km/hr (1530 mph) at 11,000 m (36,000 ft)
or Mach 2.35
Initial Climb Rate : 330 m/sec. (64,960 ft/min)
Service Ceiling : 17,000 m (55,775 ft)

MiG 29. (Image: IAF)

https://mwww.news18.com/news/auto/tvs-jupiter-125-scooter-first-ride-review-a-new-challenger-to-the-
kings-4295456.html
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COVID 19: DRDO’s Contribution

%’ Press Information Bureau
Government of India
Prime Minister's Office
Thu, 07 Oct 2021 12:42PM

PM dedicates to the nation PSA Oxygen
Plants established under PM CARES

PM dedicates 35 PSA Oxygen Plants across 35 States and UTs
PSA Oxygen Plants now commissioned in all districts of the country

Expresses gratitude to the people of the country and Uttarakhand as
he enters the 21st year of unbroken journey as head of the government

“My relation with the land of Uttarakhand is not only of heart
but also of action, not only of essence but also of element.”

“Facilities India prepared in such a short timespan to fight the Corona pandemic,
shows the capability of our country. Network of about 3000 testing labs was
created from just 1 testing lab, before the pandemic”

“As the demand increased, India increased the production
of medical oxygen by more than 10 times”

“Very soon India will cross the 100 crore mark in vaccination”

“Now the government does not wait for the citizens to come to it with their problems
and then take action. This misconception is being removed from the government
mindset and system. Now the government goes to the citizens”.

“Till 6-7 years ago, only a few states had the facility of AIIMS,
today work is being done to take AIIMS to every state”

“It is also the goal of the government that there must be at
least one medical college in every district of the country”

“Within just 2 years, about 6 lakh houses in the state have got water connections. From 1,30,000
Uttarakhand households in 2019, now 7,10,000 houses of Uttarakhand are getting piped water”

“The government is very serious about the interests of every soldier, every ex-serviceman.
Our government fulfilled the 40 years old demand of our brothers from the armed forces by
implementing One Rank One Pension”

The Prime Minister, Shri Narendra Modi, dedicated 35 Pressure Swing Adsorption (PSA)
Oxygen Plants established under PM CARES, across 35 States and Union Territories, in an event
held at AIIMS Rishikesh, Uttarakhand today. With this, all districts of the country will now have



commissioned PSA Oxygen Plants. Union Ministers, Governor, Chief Minister of Uttarakhand,
State Ministers and healthcare professionals were present on the occasion.

Addressing the gathering, the Prime Minister noted the beginning of the holy festival of Navratri
from today. He said Maa Shailputri is worshipped on the first day of Navratri. He remarked that
Shailputri is the daughter of Himalaya. “On this day I am here, coming here to bow to this soil,
saluting this land of Himalayas, what can be a greater blessing in life than this,” said the Prime
Minister. He also congratulated the state for splendid performance in the Olympics and
Paralympics. The Prime Minister stressed that his relationship network with the land of
Uttarakhand is not only of heart but also of action, not only of essence but also of element.

Continuing with the significance that today’s date holds for him, the Prime Minister recalled
that on this day 20 years ago, he got a new responsibility to serve the public. He added that his
journey of serving the people, living among the people was going on for many decades, but 20
years ago today, he got a new responsibility as the Chief Minister of Gujarat. He also noted that the
beginning of this journey coincided with the formation of the Uttarakhand state as he took over as
the Gujarat Chief Minister a few months after that. He said he never imagined that he would, with
the blessings of the people, reach the position of the Prime Minister. The Prime Minister expressed
his gratitude to the people of the country and Uttarakhand as he entered the 21st year of this
unbroken journey as head of the government.

Shri Modi expressed happiness that from the land where life-giving forces like Yoga and
Ayurveda gained strength, today, oxygen plants are being dedicated. The Prime Minister said the
facilities India prepared in such a short timespan to fight the Corona pandemic, shows the
capability of our country. Network of about 3000 testing labs were created from just 1 testing lab,
before the pandemic. India has transformed from being an importer to an exporter of masks and
kits. Facilities of new ventilators were made available even in remote areas of the country. India
has made rapid and large-scale manufacturing of Made in India Corona Vaccine. India has
implemented the world's largest and fastest vaccination campaign. The Prime Minister said what
India has done is a symbol of our determination, our service and our solidarity.

The Prime Minister said in normal days, India used to produce 900 metric tons of liquid medical
oxygen a day. As the demand increased, India increased the production of medical oxygen by more
than 10 times. He added that this was an unimaginable goal for any country in the world, but India
has achieved it.

The Prime Minister remarked that it is a matter of pride for every Indian that 93 crore doses of
corona vaccine have been administered. Very soon India will cross the 100 crore mark. He said
India has shown the way to the whole world by building the Cowin platform that shows how
vaccination is done on such a large scale.

The Prime Minister said now the government does not wait for the citizens to come to it with
their problems and then take any action. He said that this misconception is being removed from the
government mindset and system. Now the government goes to the citizens.

The Prime Minister noted that till 6-7 years ago, only a few states had the facility of AIIMS,
today work is being done to take AIIMS to every state. He said we are moving fast from 6 AIIMS
to build a strong network of 22 AIIMS. It is also the goal of the government that there must be at
least one medical college in every district of the country. He recalled that former Prime Minister
Shri Atal Bihari Vajpayee had fulfilled the dream of the creation of Uttarakhand. Shri Atal Bihari
Vajpayee believed that connectivity is directly related to development. Due to his inspiration, today
work is being done for improving connectivity infrastructure in the country at unprecedented speed
and scale, the Prime Minister said.

The Prime Minister said before the launch of the Jal Jeevan Mission in 2019, only 1,30,000
households in Uttarakhand had access to tap water. Today piped drinking water has started
reaching more than 7,10,000 houses of Uttarakhand. That is, within just 2 years, about 6 lakh
houses in the state have got water connections.The Prime Minister informed that the government is
also working very seriously for the interests of every soldier, every ex-serviceman. He added that it
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is our government that fulfilled the 40 years old demand of our brothers from the armed forces by
implementing One Rank One Pension.
https://pib.gov.in/PressReleasePage.aspx?PRID=1761697
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TTIAN o flvd $IA & dgd e fia
flogu eSO Use & gATNT fFo
TETTAAT 7 35 ST I FF arfAa gdert ¥ AT 35 qivav iFdisT TI97 FHAT BT
deae siiFdicrT G949, HT For & G @t A arg gt v §

UTTT-97G & &7 H AN @s IrEr ¥ 213 3 H gaer aa
gv & gwr 3ilv 3vrEE & @t FT IHR FFT FNar §

"FAIGS F A F AT GFaE Fad §aT FT &
T8 FH F1 41 & aw F7T & 78, aca T A 81"

“GRIAT & 318 ¥ [V saa F97 GAT A HRe F T glAee daw #

gt AR & F gy F REmEr & #eHERY & vge @AF 1 ey T
& FT 3 IR ¥ dlew & Aead &1 [ATT fFIT TIT

"Sa-Ge AT a8}, SR 7 AT JiFdlarT & IcqgT A 10 T & HAF F g5@ F
"agzrmma?aﬂfﬂvr# 100 #FR3 FT HTFHST IR HT A"
“HTST TNPR 36 FIdT FT SAN A1 Il & ATTRF 395 G H9+ AT
BV IO g FiF FGH 33109, TNFRT ABSHE I ReeH & 37 ifa
F 8 qIEV AT @ & I IR ATARF F 9T I &

‘6-7 FTel Ygel d% A% Fo W9 a% & vrg F glaer o,
mwmwmqgﬁﬁ%ﬂvaﬂ#am#

WRER FT & 4 e § @ 295 & gv 36 # FH & 7 vF AR3Fa Fidal T &
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b 2 T & Hav ToT F FT-FIT 6 T 'R F GA FT FAFuT Ber & 2019 #
IRIES F 1,30,000 TRY & JeHT T AT ¥ 7,10,000 &R} & 9139 & qrAt Aer @T &

‘FARY WFR, & i, g7 qd Bt & RBal s d#v ot [ 3% & T FANY 8w §
forea o7 & a7 FerT F Fr FXF A BISA STEI F 40 T A AT [ B
TuHEE st Meg A o S T ZRAFA, SWRES A AT v FEFF A 35 T4
I &g afld et A Nvwr FIF & ded TR 35 N Bgar vereelsr (doww) st
T TS F AT Fol sw9F @y § o F gt Tt Fr 3@ Nvae AT g, S
TATE A §, 3T giawur Ad Sl 59 Ew WOHFNT JN, s F eI, HEIHAY,

Tsg & 7 3R Faeey Rava sufeaa 9

AT HT HAOT FIT §T, TUHA A ST § AR & TRAT FER F AT @ F 3ea@
Tl 3o FET B AU ¥ e Rer A1 Awgh # gun @ § 3R A dorgh, Remerw
B TUTTHA & FET, AT F o AT F@T @, Tl T 3@ ACE F yomH e, RaATe™
# TH AT N YUTH FIT, 3G 997 saeT F FlT AT 4T 1T & THdT §2° 321 3T
3R REfF F aeer v § A o7 # qud & guaEd a SR & ge wer
ITES N HA ¥ AW GFaeY Fad 6T F &1 a1 F# &1 it §, R &7 & A8, deq &
gl

YA o S & T FT g F T Agcaqor @ F AR TG FIA §U FaT & 20
¥ g IS § & A, 3¢ SAaAdT T VAT FIA F TH AT gIAca AT o1l 3egia Fg1 &F
At F AT R, A B Far F A AN AT A F$ GAF GBS A I W@ A, AT 3
¥ 20 a¥ qF, TN F AEIHAN F T A 378 78 e Pl O s 3w ot O e
o STt IET A YIS IES Td T TAGAT F AT g8, 9@ SWES 99 & FS Al
qE IR NI F AEIHN FT UG WHIAT 411 3@ Fel B 3egier w3 4§ Fowan Ad A
ft F Saar & mefiaie & F guEaEt o IR guEEE F eaf@at A sEEs & aet &
wfd Faaar s@Fa A & qET-IHT F T F 3T IJTad I 219 € F y@3w F @ P

A A A yHew swwa M B OF 4 F Shawere @ 3k srgde F1 36T gam, a
HTST TS FIAT T AFMOT /AT ST T@T &1 T JF gl & Fifas Ag#d § a4 &
ART & 34 & FAT A S FRAUT RR A, 97 AR U F ot # R ) /e o
e v @ Fg AT goR & v F1 Acad FAR @ A A AR e & 3waE I
s 9o 1 F6T oRa A qU fFam AU F S gt 7 oft A dfReded fr gRuwd
3qeey ¢ AE| ARG A AT § AT AT 1 A @ 3R 7 A0 H fAwAor g3m sRT A
gferar &1 @@ 931 3R Fa@ AT AFTEOT HRAT T FUTTHA A FET F ARG 7 S =W
fe@man, ag &AM FheTARFd, FAR WaTsE, gANY Uholed! FI Yol §l

THHHA A FgT 6 TATT Rl # 7Ra e e & 900 #Aftw oo o Afdwa siwde=
FT 3cUTesT FIAT AT AW 960 F WY AR A ARF e F1 3c96T a0 o § ST
aF To1 R 3 Fer B 7w g & el ot dur F Y srwewer daw A, A sma
A 30 g1l #F forami



TUHAT S FgT fF I8 & ARGaE F A a9 i 99 & F FR=w ddT i 93 |
Yol WE ST T ¥ 9gd STeq HRA 100 FA FT AiFsT IR T AN el Fe1 B R
F FIfa caewet # faaAtor &= @@t gl #t u REs & saa 93 dae o1 Sl &9
fFar S B

TUHAT o FgT F 3T THER ST a1d FT SASR Ag1 ) F APIRE 39F 9 39+
FATAIU dH] AN, a9 FE FGA 36RA| 3egis Hgl & THN ABsde IR RAEen d 9
Hifa F g7 IR A @ §| 3T TWER AFRST F 99 At

YU ¥ F1 F S-9d I Gg I AE Fo T aF @ o Ay gRwr €, 3 «
s a%F TFF Jga & O &1 8 W@ 81 30819 $g1 % OF 0 @ I ao] 22 W H
HAFT Acad® Fellel T ah §H ool & A 9¢ @ 81 TER $T Ig 8T ¢ & qU & |« o
# F7 @ $7 06 ARFT FlAs W | 3eglad TRor far & swr@s & @aor &1 goar q@
g At sred faedY el A qu fRar gl A e R el A 9 R FafFeRd
FT W gFaew Qe @ & TueEE S FE1 fF 3767 Y Wom F IS U F FAFRE A
HTETAT # A Ao AR 93 YA W F @ @8

gurTE & FeT fF 2019 & e S e g« @9 @ vgd, 3wREs & (b & o 30
R W A @ A § I Tgar A1l S SWIES F @ @ 10 FOR § SqQ WA AT
¥ gl ggEa W B, A RAE @ a¥ & fiaw 7T & Fe-HdT oF a@ W F g
Foigere AT g1 vueEs d qarr F @R )W Blel, & qd el & Al & aww oft o
WsRaT ¥ F9 I W T 3R T B T5 AN WER §, w79 Faw quw Foaneg
6 IS WISl gt Ay 40 A QAT AR gf A
https://pib.gov.in/PressReleasePage.aspx?PRID=1761771
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Text of PM’s address at the dedication of PSA Oxygen
Plants established under PM CARES to the Nation

HRA AT T ST, HRA AT H 5, SIS & AoIUTe AfFeeiec Soikel Yaleige AT
&g i, gar, Feflare 3R e gegan A @77 41 gy g arell o, i AfFsT & M
qeael A Aag@E At S, AT e #Hee S, WEs faureasr & T s 9H W
3EETe S, 3WEE TWHR H 7 AR 3T 3997 FeAfed Y §, sieex o &g ad s, 3
SrAfee B SE - SE TUE| G F oAk TAG § S T F HTT FHA0T, dAffesie Maei,
TS & 3 AR, @ige 3R R{urges o707 3 R R st 3R g |

¥ qanfA HE  qUree W@ ¥ AT & &9 F A Red & oMt B AT F @
€ Al a6 & gAY, gH Tl T 3kt 3mefale Ao @1 ¥l ST @ AT H UG 9 o
8 YT &1 3T YA el A7 Aaq 1 g gt Bl A Aorgh, ReArerm g §1 3R et & R
AT T BT, TgT Y S8 A &l YUH e, AT Hf 3§ €Xal & JUH &, sqd
93T Sfilael & ST T &g 31T g1 Tohhl g1 IR H ST S Ja@s AT § o vk fady &9 &
oY quT$ ST TeT g Fifh 3@ IR ) 3ieilUsh F I qasyfd o o v sisy s fe=wT &
3R zafdT 39 d9 AP & APR &) @S HT QTR 7 A ST 3 oleit &
ShaeT T 4RT A deelel A I3 AT NS &1 T A safav M AT FAgcaqot &1 5w HA 4
IR AT 7H &7 Y §, FF &1 o7 §, Tca &1 ofF §, dca &1 &Y B

arfra,

SHET 3el HEEHAT St & e e 3 & & @A 20 Aol g HH STl HI a1 H ThH
1 gifdca fRem arl el & g WwWHT AP A Far aar BT AL IET A F A T J
el @ | oAfehed 3o F 20 a¥ Y9 IORIT & HEIAA & & § JH 718 TrAely @ o
38 F Y v AT § fF IEs &1 T4 A 2000ﬁ§3ﬂ,3ﬂ'{ﬁ'?rwsﬂé€§m€rﬂﬁﬁr
e, |Tel 2001 # YE g3

arf,

WHR & FRYAT & Rk R Tgel FEIAF AR T 20 & oot & 3mefiale § 27 & Jermers=
qawu@m,sa@rmmﬁﬁmﬂaﬁ@ram 20 a¥ Hr T 3¥@3 IE1, ST 39« 219 a§
A gaw W F1 IR O Agcayqet a¥ F, 5 W A 7 AR 39T =8 {3 B, e
%m%,aﬁm,ﬁmagaaaﬁmm@%mm@rﬁa@ﬁr,ﬁmﬁm
T AN @ &, 36 A W IR, FfC-HIE Guarfaat Fr JdT F AJ Fhed IR TE gI
&, 3N A I T Fel I Uk A3 Soft HH Aol F

T 3R Igde f afFa & o & A Sfae @ AR S & wAue fedr €, g |
TS ¢ X H 3l AT ATadloled Tollcd T allehIoT Sl gl T A F -3 TAT H
3ifersTel Celled &Y w75 ghawr & fav & mq @el @, At # sgd-agd TErg & gl
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i,

o Aol % 5H FIH T3 Fehe H WHA gH AR G sErgll @ W W €, ¥ gar sgd
IR & @ W FIPN ¥ S5 F AT A FA AT F ARG o S gawne qw A, ar
TAR ¢ & THd @ RErar g % ve R o9 @ &9 3 goR cRear osg &
JJcddh §ofell, AP IR fhed & AT & IR gART fSieal 3T HaTae a0 &1 o doil
¥ UR F W ¢ G F -G aal st 7 o v dfeaed i glaud, A5 57 S HRew
dordleT T dolt & AR I3 AT F AT, giaar #T qe9d 997 3R g9 A9 Eepeior IifRare
HRA o S X femrar @, at gAY Hehed-uTed, §AR AT, ART Tehofed &I Tciish &l

HRA T HRIAT T o35S & AU, Toh a1 Folldl gART Srear ar & &, oRa &1 fafay
sEer o ST oAl TET §1 Mol B HCAS A A JAIT T, I gl gAaAr gq F
A 1A W, AR 3l W S 37 Y 31, I SAdalr, ¥ FASET, g ¢eardt & fow
g T

arfaat,

AT el # aRg F te G #F 900 Aew o, MfFas ARHd 3iwdield &1 Ui
giar uT| f3ATS Sod & $RA o AfSehel Hardice & s 10 o1 § o Shrer Ferr| F
gferar & fordY o qor o fIT 3rhedeiiy o&d T, dfehel IR o 39 gl Fah fe@m|

arfat,

Igl YU H$ HEIHE 58 a1 & aRfaa § o 3ierdiceT & wisaes & @y & e
giearéers off fhelr 981 Tatel gem &1 3ifereisiet 0 & el Eny & @ o ST S HehT|
s faT @e Eaw @IfRu gYar &1 Ra # JifeisteT WsRIeT &1 F1H H¥ SATEr qdt AR H
g &, AftheT ARFT I fh T T 3fAF 3R 3R IR=AT 3R & 3|

aﬁ%ﬁﬁ%ﬁgﬁﬁﬁﬁﬁ@ﬁ?@rﬁyp&mﬂmm forar) ger 3R gfaar &
fa-tra Ster & off OHg B, g8l § I’ Tdied, e S 3RS fhr v T
JFSTT ST TS ?@,Wéﬁﬁéﬁﬁﬂ@ﬁ%ﬁﬂ&@@ﬂ%ﬁmﬂwml
WEFAA 6T & folT DRDO & HATETH T I BISeT Toled i SFallolloll I ofdTT IraT| diwsy
FIT ¥ A H PSA 3FHGA TlicH o W FA al ool B &, T aw d HUE
AT e & fow Sar ofr fear |

arfa,

HiaT H PRI F oS8 & v gAl IR R g&ar @, s§% fau R # PSA
SRSt Telicq T dedd AR g @ ¥l N $o AGT F oA S garT Thpa 1150 F
3Ttk HerdioTel TelicH A AT YE A b &1 AT & & g oell, NuHA I & ded o=
§U31”|er<-|“|o1o1 ClicH ¥ HaX g AT gl NuA FI F FEIART A oF 3o FdIeld Tolicd i
g o, a g TWHR, ToT TWHR, 57 T & Jaral & 2 & FO9 4 g A0 e
ol fAoe ST @ Bl HHerdiorel B GoAldl @1 Hepreol el H G G0 IR A & IRl
Ugol ¥ el SIGT HaTH g 1§ o
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arfaat,

¥ g ARAIE & foIT 1 & o1 § & HRIAT JdisT H 93 s Siel oEMS ST g &
9§ STeg §A 100 FUS &F 33 H IR & qEH AR IR R N $RA = Cowin TleHhiH
&1 AT Fh g gfAar w1 g T § % sdd 99 YHS W A fhar HE S
TETS &1 A1 A, STel g1 AT FHSI, 10 o7 gf a1 10 o, & & s 30T g4 qU JIat
%Wéﬂﬂt@mﬁ’%l 3% foIT 2N & 1 9@ 30 R ¥ AT EPEUT shg Taifg
U T & TgT T TWEN & JAT Aaodie fT gog ¥ Ia@s o Igd Sfeq NGECIGEG]
Ugell SIof T USTd QU e dTell §, 3R gdh v Fege= St #1, 3t g & &I, TgT &
& BIe- HIE TR & AMAA H # ged § §gd - §gd 981 & g

STET RIS S FAEGS A T 6T AE g FAT H oA el ¢ H 37 XA F Tgd FI
T@T| TgT ddleT Tgaret o1 fohcelr hfoeT giar &1 ety & 9gTst & 36 IR Jgaehd & ANl &
U A e wfee giar §1 ¥ gF Afar sifa S €1 38 Sraeg o sae 991 R wrea
T dThs 3T I 3fAeed & 3fHRY &l

2141 WEY FT AR, AT H AN, FeAar H TSI FT qOT FHATA F g &
W T ST TIHR 3 S & AR el FA [ ANIRSE 3Hh IH HYedl GHEINW e
% W d9 A5 FHEH 30U WERT ABsde AR e & sq #ifa &t g7 aex Aprar w©
&l 39 WHR ARG & 9rF Sy &1 IS A gear @1 foerer, o, etarerr 3k A
deeRleT 8, 80 I F 3IifUF ol I Hord WM &Y, fhaEt & dh @d & @Y golRT s
FAC AT g, I AR AT B e g HRAT T TgAe & TAH &, Ao b W W
o, S aSTE § Aol W W FhAR b Ig

arfat,

TR & 8T 7 oY oIRT 4T 3T & 39 §¢ @7 gl 399 NG AR ALgH g fir s9d
o1 g1 @ & 3R 39 glaer off [Ae & &1 vger St fohell @l a1y Ay gielr o, o ar 3
Aee & v gl ggl AdBT a1 R WER cFRT F TFR FIedl ATl YA HART o 59
qQRITAT & AT & T @eH T AT &1 3UYITT & JET ol oligall, Seltst & gl arelr &4,
Afsher RET &1 39Ma, 39 Tolg @ fhdal & o7 A gl W} &l 3T AYSAT R
f3faifee fAeeT & Tgell IR SHhT TATUT FXe &7 o TIH YT g3 |

arfa,

BIE-BI¢ 30U & T, d & e & I3 & [T IR-GR 3A-SeT fhde JREw
gIaT &, ¥ SRS & el & gk el FHST Hebell &1 AN HT 37 ARSIl Al T I & AT
3 S-goltaet ¥o iy gier & a1 §1 389, g F 39 W W S-S A, A F Iqcralt
# Sl A HECCUST o ¢ &1 FHAN T HT 3THES & Al o o 3o I& fomar g

Ty glauw @ 9w ggae & v ore A fSfead @ e v @ gey
é&hl(—gdﬂ(ﬁdgd & BT &1 6-7 WTer Ygol b A% o T dh & T 1 ghawr oy,
3T 8T UoT deh THg qgulﬁ F O 1T 8 WT g1 6 T § 39 Fea 22 THH I JAFd
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Acash Tl AT RNE A Aol A AP TG B gl WAR A I M asT g F cuy s & T &
FH O HH T AR Fioel ™ 8l 3G& v Sig 7 aut & ¢ H 170 av ARSH Fioat
& P 7T §1 ol AT AfSwd Flee H HH TR 1 TS M IS H W TR, gR@ER
3R Rrdmere & AT Afswa Hlesir & A & 718 ¢l

i,

IAUES & fAATOT T FUAT e S F @ AT Arl e Sft A ¥ FaAfFefad @ den
Sl fahr & §1 30g1 I UROT & ST & & FaAlFefddl & ghRgaR & v ey
ThE 3R Thel TR A &1 @ 81 AN AV ¢ foh IREs i IR 7 foor & asfar @ &
X @ &1 I FER & nefidie F FERUrA H HeIdr H AR qGHT S W@ B, g8 AeHTH
& fov a8 glauw Fefaa & o1 @ &1 # off F IR I FAw & Aegw § 31 HAt f;
aTfer T GG AT @l §| TRYUEA HT Sisad alell all weather road TR & Aol & Tl g7
g1 IRUrA IRATSET, G AR gfAar & 3 O HeHreldt F AU sgd a9 glawr & s &
W &, Tedrel AR FAS & FoAthqo &=t o ow #F S5 W E FAF H AryH A5 H
T 3¢ & P BEY ¥ 39 &8F & Qe & 31 3uH A arar &1 mia-
FOToTeT ¥ g & off 3R@s A I FAFedd @ 3R [{Ear @eem g5+ 3R W &
3T TR FAFEIE Y oo U HIAT HT 187 1 JRGS I A ¥l Gt gars 353 H
8T P 250 YHSR & @Y 1200 O TETIT I ¥ FEIHAT AW A S & 3w
AR FofareT Aded # Io@s 7 gl Swhregaar &1 ol dicaried f&har & @ &

arf2ra,

mﬁ@raﬁ%&%ﬁﬁ&waﬁmu@sﬁaﬂamaﬁﬁm%lsﬂwag?raaam
TgT T AfGEN3T P AT e §3M &, 3P SaeT IR I I W@ &l 2019 F A o
fAeET qE e & g IS & AE 1 o 30 §IR o H & AT § el qgAAT ATl AT
3AES & 7 o™ 105m|<ﬁcq|q|aﬁﬁaﬁﬁaﬁq§aﬁw%lmﬁrﬁr%zaﬁ%ﬁm
T & FG-HUT 6 I GU Fl Uil T Falaeled BT &1 ST 3oaidell Aol & dgd &
g FagT S ARERT 1 Tga &), Towe ART AU & dgd s« ey o ARt #+r
giawr, guen AR TFAe 2, 9F & oo Shae A & g1 @1 el 1 dholerered, Hfgem3it
a5 e & T &

arf,

3RS BT & BT GRET A g I AP & TgT 1 IR Aorared, IR Sfedm, ARAT FRaT
qell & 3, T R A §l FARY PR, Y Bloll, & g9 Wil & fFal & o ot g
AT @ HH W &1 T §AN & WFR § O aof & aof 92 1 o] Feh 9 Blol
AT T 40 Aol YA AT G HT| 3R gAR Al S dr ge wieh & 9¢ &1 ar oar oy @
& a7 Y& a7 dere 39 oo o, BTl & fohdsir 931 Acg & ¢l

anfa,

T AR & WHR g o8 ool & aAdd dR AARIS T ¢ & dR Sdlelr &l
seeiaifer 3T AT g1 T gART & WHR ¢ [9d« Battle Casualties Welfare Fund @T o8t
3T & Ay FHANG 3R agdr & Adar B o gARua fhar g ¥ gl ff WER §
5@t JCO 3R 379 Ranks &1 UgledAld &l ol oo 4 el & Tor 3T @ AR
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gorst & g1 q@-dfAel & 9T & 31 feFehd AT A0, sHS v o g7 Bioee o
I SEAATS 96T 18 8

arfa,

S9 BieT & R STl & 9 InYfAe g¥IR gia §, 379el @ & fov amyfas sueior
g &, o ar 3de &1 3TEEN q AT & Rl F I g1 U SETEl W OSTeT HIGH AR
TR TEAT ¢, del o MYFAF IuMON § 3% g Hea Ao §1 AN WER o 8T &7 F
sﬁwmﬁahmwafﬁmam%,aaﬁagaaﬁrmmﬁsﬁmﬁﬁmwm
3R AREa dt W TR & 5o el YIrEr &7 o 3TRIES S 89T, JgT & el o o g

& RIS BT 30ET § qaHA F AP F Sgd A @, O TR & 9 W@
gl 98N SHRCFH Fefel & §1G, dRIT U3 Mg T & 3HEIG g ol g1 PRAT Hied F AY
w*myﬁﬁ,mﬁﬂﬁmmﬁ%lmamg%mwmﬁﬂ
T &, 3T 3ogiel Home Stay el feam &, & A I 9§ AfSe eI &1 AT SHRgFR &
Sy, gde-drdied 3R e & T, Janit & fav s A0 HaE o ard g

arfa,

Igl 3TRIES & gaT Fofl ¥ R 3cArel A ¢ 30 & 9§ # 3TRTS 9 TS5 & 25
I A AT BN FRIGS H §g fofohe HiasT & 25 a¥ gt arel §1 A9 3wws o Fem$
W ENT, A T A, 38k AU e S I THI §, W GAI &1 g A S @R g,
IWES H 30 7 qF &I, U A & W 81 Fg 3N o TSR & AS GIAH, gl & i
%Wﬁwﬁwa@wm%lmwaﬁmmmﬁa@aﬁaaﬁ
gl &1 ST R AN HUT F, §H W Hhed H ey HY, W FHAT & Ay 9 Tl A
Sgd-Sgd YHPHAAY | Teare; |
hEps://Bib.qov.in/PressReIeasePaqe.aspx?PRID:1761750
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% Press Information Bureau
@ Government of India

Ministry of Power
Thu, 07 Oct 2021 2:46PM

NTPC inaugurates PSA Oxygen Plants

The PSA Oxygen Plant at NTPC Dadri and NTPC Bogaingaon have been inaugurated today.

This inaugurations were done as per the guidelines from MOP and in series of dedication of
PSA Oxygen Plant in each state and UT to Nation, funded by PM CARES by Hon’ble Prime
Minister through virtual inauguration from AlIMS Rishikesh.

The PSA Oxygen Plant at NTPC Dadri was inaugurated by the Chief Guest Shri B Srinivasa
Rao, CGM NTPC Dadri on October 07, 2021.The virtual inauguration and address by Hon’ble
Prime Minister was also witnessed by Shri B.Srinivasa Rao,CGM(Dadri) with senior officials and
employees. -

In NTPC Dadri Oxygen plant, there are two
plants of capacity 5 m3 per hour each, which Is
sufficient to generate 83 litres per minute. This
plant was installed in view of preparedness
against COVID pandemic. This unit of NTPC
Dadri will help to tackle any untoward incident of
Requirement of medical oxygen in township and
vicinity.

In addition to this, Oxygen Plant at NTPC
Bongaigaon has been inaugurated to tackle
COVID 19 crisis. Under the Ministry of Power
Initiative, NTPC Bongaigaon under its Corporate Social Responsibility inaugurated the oxygen
boosting & bottling plant for its Pressure Swing Adsorption Technology (PSA type) oxygen plant
of total capacity of 15 Nm3/hr (Configuration of PSA type oxygen generation plant shall be
3x5Nm3/hr Modules).The Oxygen plant was inauguration post the dedication of various Oxygen
plants across the country by Hon’ble Prime Minister Shri Narendra Modi under PM Care Fund.The
oxygen plant set up as a preventive measure and care against COVID 19 was inaugurated at NTPC
Bongaigaon Hospital premises by Dr. Jahiruddin Ahmed, Joint Director, Health Services,
Kokrajhar, BTR, Assam in the presence of Shri Subrata Mandal, ED, NTPC Bongaigaon and
corona warriors of the station. The corona warriors include the employees and medical staff of the
power station who have contributed to setting of this plant and ensuring its completion.

With a life of 15 years, NTPC Bongaigaon’s oxygen plant has a piping network which is being
provided for 40 beds at NTPC site hospital. Provision for back up supply from the cylinder banks
is also being provided with automatic changeover from direct supply (PSA module) to Cylinder
bank and vice versa. The oxygen plant is equipped with Automatic Oxygen generation on demand
Online purity indication and Audio-visual alarms Analog output for remote monitoring Mimic
display for PSA functions meets the requirements as per Indian standard / 1SO and other
international standards.
https://pib.gov.in/PressReleasePage.aspx?PRID=1761736
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' Press Information Bureau
Government of India

Ministry of Petroleum & Natural Gas
Thu, 07 Oct 2021 2:46PM

Shri Hardeep Singh Puri inaugurates 62 PSA Oxygen
plants set up by Oil and Gas Companies

Union Petroleum and Natural Gas & Housing and Urban Affairs minister Shri Hardeep Singh
Puri today inaugurated 62 Pressure Swing Adsorption (PSA) Medical Oxygen Generation Plants
installed in public health facilities across the country. The new PSA Plants installed in public
health facilities across the country will be a beacon of hope for Aatmanirbhar Bharat. The
inauguration of the medical oxygen plants took place in the presence of Mr RameswarTeli,
Minister of State for Petroleum and Natural Gas& Labour and Employment, Mr Giriraj Singh,
Minister for Rural Development and Panchayati Raj, Mr Tarun Kapoor, Secretary, MoP&NG, Mr
S M Vaidya, Chairman, IndianOil and other dignitaries and senior officials from oil and gas
companies present across several states.

Addressing the gathering, Mr Hardeep Singh Puri
said that the Oil & Gas fraternity of India has risen
to the occasion to reach out to fellow citizens and - g,
serve the people of India. "I am happy that the Oil & 1 P
Gas companies are carrying this mission forward to g
strengthen the medical oxygen infrastructure of the
country,” said Mr Puri. He highlighted the vital role
played by Oil and Gas PSE's during the second
wave of Covid-19, saying that these companies
served the nation in critical times by supplying -
High-purity oxygen from their refineries and converted several LNG tankers into medical grade
oxygen carriers to strengthen the medical oxygen logistics in the country.

Speaking on the occasion, Mr RameswarTeli said that Oil & Gas majors have been playing a
crucial role by supplying a significant part of Liquid Medical Oxygen (LMO) national
requirements on a daily basis. He added that Petroleum Ministry and Oil & Gas PSEs are now
going further to strengthen Indian's medical oxygen resources and said that the 62 PSA Medical
Oxygen Plants shall meet the medical oxygen needs of over 11,000 beds across 62 hospitals in
several states. Mr Teli stated that MoP&NG is committed to contributing to this national crusade
against COVID-19 in every possible way.
https://pib.gov.in/PressReleasePage.aspx?PRID=1761822
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O Hindhustan Times
Fri, 08 Oct 2021

Modi lauds India’s fight against Covid,
Inaugurates 35 oxygen plants

PM Narendra Modi said India’s capacity of 900 metric tonnes of medical oxygen
was increased by 10 times and called it an unimaginable feat for any country

Dehradun: Prime Minister Narendra Modi on Thursday said 1,150 pressure swing adsorption
(PSA) oxygen plants have started functioning in the last few months and now every district has
them under the PM Cares Fund as the government was setting up their network across the country.

Speaking at an event at Rishikesh’s All India ‘
Institute of Medical Sciences for the inauguration of
35 PSA oxygen plants established under the fund
across 35 states and union territories, he lauded the .
bravery with which India faced the biggest crisis-- N ¥ ~y
Covid-19 pandemic--of 100 years. He detailed how the ) -
country’s medical oxygen generation capacity and
testing were ramped up while over 130,000

vaccination centres were set up. _ = - ——

Modi said the capacity of 900 metric tonnes of g;'gee Mipister: arendra IMod declcated 95 PSA
medical oxygen was increased by 10 times and called Rishikesh. (HT Photo)
it an unimaginable feat for any country. “From one
testing lab, we have set up a network of 3,000 testing labs. More than 130,000 vaccination centres
have been set up across the country.” He said the world’s fastest, and largest vaccination drive
shows their determination, unity, and resolve to serve people. Modi said the country’s varied
terrain and large population were among the challenges India faced in its fight against the
pandemic.

“Every person in the country should know and understand how we met this challenge in such a
short time.” He added the production of oxygen is more in the country’s eastern part while there is
greater demand for it in the northern and western parts. “Faced up with these logistic challenges,
we worked on war footing level. We got oxygen tankers from wherever we could manage in the
world. We sought the help of the Indian Airforce in the supply of oxygen. We provided money for
one lakh (100,000) oxygen concentrators.”

He was referring to the steps the government took when the second wave of Covid-19 triggered
an unprecedented shortage of medical oxygen in the country.

Modi called it is a matter of pride that 930 million Covid-19 vaccine doses have been delivered
and soon India will cross the one-billion mark. He spoke about how vaccination was carried out in
far-flung areas in Uttarakhand Himalayas.

Modi said the government no longer waits for people to come with their problems and reaches
out to them directly for resolving them. “Now the government is reaching out to people directly...
in the health sector too, the government is moving ahead with this approach,” he said on the day he
completed 20 years in public office.

Modi said he had been serving people for decades, but it was on this day, 20 years ago, he got
the new responsibility as the chief minister of Gujarat. “I never imagined this journey, first as the
chief minister and then as the Prime Minister. Now | am entering 21 years of my journey. And in
these 20 years, | have been getting affection of Uttarakhand... feel blessed to be here. My
determination to keep serving people has been further strengthened in this divine land,” he said. He
added he feels blessed to be in the state on the first day of Navratri.
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Modi spoke about initiatives and projects taken up for development and improving connectivity
in Uttarakhand. He said the all-weather Char Dham road will give a new dimension to the region’s
development.
https://www.hindustantimes.com/india-news/modi-lauds-india-s-fight-against-covid-inaugurates-35-
oxygen-plants-101633603262624.html

THE 3@ HINDU

India’s liquid medical oxygen
capacity increased tenfold: Modi

Govt. aims at AIIMS in every State, medical college in every district, says Modi
The government’s aim is to have institutions like the All India Institute of Medical Sciences
(AIIMS) in every State, and a medical college in every district of the country, said Prime Minister
Narendra Modi on Thursday, adding that the last mile delivery of healthcare was not possible with
the network of AIIMS limited to six-seven States.

“Every State should have an AIIMS-like institute,” Mr.
Modi said while digitally inaugurating 35 PSA (pressure swing
adsorption) oxygen plants in different locations across 35
States and Union Territories from the AIIMS-Rishikesh in
Uttarakhand.

On the target of opening one medical college in every
district, he noted that colleges have been opened in 170
districts.

Stating that the COVID-19 crisis has been “the crisis of the
century”’, the Prime Minister said, “India’s oxygen production

Fri, 08 Oct 2021

Prime Minister Narendra Modi at the
. . } dedication of the Pressure Swing
capacity of 900MT has increased more than tenfold since Adsorption (PSA) Oxygen Plants at
intervention”. AIIMS Rishikesh, Uttarakhand, on
October 7.2021. | Photo Credit: PTI

“The management of production and transportation of
oxygen in the time of crisis on a war footing set an example in itself. Oxygen tankers were flown
out, special oxygen express [trains] were run, the DRDO (Defence Research and Development
Organisation) used the oxygen collection technology of Tejas aircraft to deploy the first oxygen
plants,” he said, adding that massive work was undertaken thereafter.

“All districts now have at least one PSA plant made available to them, and the Centre, along
with the States, has commissioned 4,000 new oxygen plants. One lakh concentrators were also
installed with a focus on geographically distant areas,” he said.

Speaking on the occasion, Health Minister Mansukh Mandaviya said that India had not only
developed the COVID-19 vaccine but also ensured its wide availability.

https://www.thehindu.com/news/national/indias-liguid-medical-oxygen-capacity-increased-tenfold-pm-
modi/article36882470.ece
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THE TIMES OF INDIA

Fri, 08 Oct 2021
Modi launches oxygen plants at
Madurai, Trichy, Tuticorin GHs

Madurai/Trichy: Prime Minister Narendra Modi on Thursday inaugurated pressure swing
absorption (PSA) oxygen generator plants at various government hospitals in the state through
videoconferencing from Delhi. The plants were established under the PM Cares fund, with support
from the Defence Research and Development Organisation (DRDO) and National Highways
Authority of India (NHAI).

In Madural, three plants were inaugurated at the super specialty block of the Government Rajaji
Hospital (GRH), Vadipatti government hospital and Usilampatti government hospital respectively.
The Mahatma Gandhi memorial government hospital (MGMGH) in Trichy also got one plant.

PSA oxygen generator plants are a source of medical grade oxygen which will suck air, remove
moisture and segregate nitrogen from oxygen and supply oxygen to patients through large
cylinders. With the newly-commissioned plant, GRH has a total of six plants.

For the MGMGH, this is second oxygen plant. The 1,000lpm capacity plant was commissioned
at a cost of Rs 1.75 crore including Rs 1.25 crore from PM Cares fund and Rs 50 lakh from the
public works department (PWD).

MGMGH has already been equipped with a 3501 capacity oxygen plant with fund from the
municipal administration. The addition of one more plant to the tertiary care hospital will help the
hospital administration reduce the dependency on liquid oxygen supply from outside, said medical
superintendent Dr E Arunraj. One more plant with 3501 capacity is being established at the
hospital.

Similarly, a plant with a capacity of 1000lpm was inaugurated at the Tuticorin Government
Medical College Hospital. Dean Dr D Nehru said that the plant will help cater to the needs for at
least 200 beds in the maternity and paediatric wards.

Meanwhile, Madurai MP Su Venkatesan urged the central government to clarify whether PM
CARES fund comes under the government of India.

https://timesofindia.indiatimes.com/city/madurai/modi-launches-oxygen-plants-at-madurai-trichy-tuticorin-
ghs/articleshow/86852016.cms
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By Neel Rajput
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Tt & v diva Fad s & TR suaey F0$ 71§ §1 313 F 1,100 drewve snadia g9=1 6
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https://www.jagran.com/news/national-pm-modi-to-inaugurate-35-oxygen-plants-it-will-produce-more-
than-1750-metric-tonnes-of-oxygen-every-day-22090803.html
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Two oxygen generation plants

commissioned at Wenlock

One of them with 1,000 LPM capacity has been set up under PM-CARES Fund

Two oxygen generation plants were formally commissioned at the Government Wenlock
Hospital here on Thursday.

Of the two, one, with 1,000 LPM (litres per minute) capacity, has
come up behind the old building of the hospital. It has been set up
using PM-CARE funds. While machinery was provided by Defence
Research and Development Organisation, the National Highways
Authority of India built the structure. The pipeline works were taken
up by the hospital.

The second plant with 930 LPM capacity has been set up near the
new super-speciality block of the hospital. MRPL granted funds for
this plant.

Machinery for the third plant with 500 LPM capacity, which is
coming up on the hospital premises, is expected to arrive in the next he 1,000 litres per minute

.. .. capacity oxygen generation plant
few days and the plant is likely to be commissioned later. thgt Wgs foyﬁna”gy Commissi%ned

Of the 16 oxygen generation plants proposed in Dakshina at the Government Wenlock
Kannada, 11 have been commissioned so far. They are 500 LPM ‘Pl 1n Menoaluron
capacity plants one at the Government Lady Goschen Hospital in the
city and the other at the Bantwal Taluk Hospital; 450 LPM capacity plant in the Puttur Taluk
Hospital; 390 LPM plant in the Belthangady Taluk Hospital; 81 LPM capacity plants in the
Community Health Centres (CHC) in Kadaba, Vitla, Uppinangady and ESI Hospital in Mangaluru;
and a 50 LPM plant in CHC Vamadapadavu.

Installation of 500 LPM capacity plant is in progress at the CHC Ullal, while civil and electrical
works are being taken up to install two 250 LPM capacity plants, one each in the Sullia Taluk
Hospital and the CHC in Moodbidri.

Posting of a technician is awaited to operate the 81 LPM capacity plant at CHC in
Vamadapadavu.

“With these oxygen generation plants, we now are oxygen surplus district and are in a good
position to meet exigencies from another wave of the pandemic, if any. The oxygen from these
plants will be used in wards, while oxygen for the intensive care units will be met by liquid oxygen
plants and oxygen cylinders,” Deputy Commissioner K.V. Rajendra told reporters.

Apart from the district hospital, facilities at other government health facilities have been
improved. Private hospitals have set up their own oxygen generation units.

An average of 9,000 RT-PCR tests are being carried out in the district daily.

The district administration continues to excel in vaccinating people and vaccination centres are
being opened at Mangaladevi, Kateel Durgaparameshwari, Kudroli Gokarnanatha and other
temples that people visit during the Dasara celebrations, Dr. Rajendra said.

Dakshina Kannada Member of Parliament Nalin Kumar Kateel launched the two plants at the
Wenlock Hospital. Mangaluru City South MLA D. Vedavyas Kamath, Zilla Panchayat Chief
Executive Officer Kumara and Hospital Superintendent Sadashiva were present.
https://www.thehindu.com/news/cities/Mangalore/two-oxygen-generation-plants-commissioned-at-
wenlock/article36888619.ece

Fri, 08 Oct 2021
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UP deputy CM inaugurates oxygen plant at
Cantonment Board hospital in Lucknow

The oxygen plant is expected to provide assured oxygen supply to the 60 bed Lucknow
Cantonment Board Hospital. The construction of the plant has been funded by the PM CARES
fund

Lucknow: Deputy Chief Minister, Dinesh Sharma inaugurated a 250 litres of oxygen per minute
pressure swing absorption oxygen plant at the Lucknow Cantonment Board Hospital on Thursday.
“Of the 555 oxygen plants approved for UP, 392 were already functional,” Sharma said on the
occassion. SHTHUT (TR

The oxygen plant is expected to provide assured oxygen
supply to the 60 bed Lucknow Cantonment Board Hospital.
The construction of the plant has been funded by the PM
CARES fund.

“UP government’s strategy for tackling COVID-19
situation was praised by the World Health Organisation and
NITI Aayog,” Sharma said while praising Prime Minister
Narendra Modi and chief minister Yogi Adityanath. U ST UES i

. . Tl P R,

He said nearly 1200 oxygen plants that were inaugurated Oxn olant at the Cknw Camnem
on Thursday will boost country’s health infrastructure. Bogrd Hospital. (ht phoro)

GS Rajeswaran, principal director, Defence Estates,

Central Command welcomed Sharma. Students at Lucknow Cantonment Board school performed
Ganesh Vandana.

Satyanarayan, Pushpendra Singh, and DN Yadav, director, all directors, defence estates, Central
Command and Vikas Kumar, DEO Lucknow Cantonment Board and other officials and staff of the
directorate of defence estates, Central Command, Defence Research and Development
Organisation Lucknow as well as Lucknow Cantonment Board were present on the occasion. Vilas
H. Pawar, CEO Lucknow Cantonment Board delivered the vote of thanks.

https://www.hindustantimes.com/cities/lucknow-news/up-deputy-cm-inaugurates-oxygen-plant-at-
cantonment-board-hospital-in-lucknow-101633634768044.html
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TSIHA o ARTRSE FETdT H fHmar

ATFHIST Telle FT 3gHTe

ARG AT~ v AAFIRGr Tsg#=t MAYSRr IEg & fRaR F ARRS JETdreT
ARANT & 75 9@ Y A AR F R 500 TANUH &HAT FT flege ddeT I
AT FT IgUTeA AT 6 e vaie w1 AATT divad F DS Foawd SEt @
FIGMT ¢l

50 e Togaet & qamr % 5o Agewe # TWHR A I§ 9gd 37 dEw fGd ¥ IR
FRAT A Fgafad AFH dgX ot Y § O tedlea A RS FA A W@ 3w TS
e ¥ 50 A dHT 75 98 dF IR ATFHIST FT FoaAs FT ST FHait AT Tl A arst
# guehr wears gAfaa ghfll 378l qarr F 981 W 18 R X dfFdierer &1 &R &f
frar S FHam|

3egia Fel fF WFR o FEeey qaEt F F6 w1 fFe § SR fr qEd qew F e
it e & RN & araw ¥ sedow @ woas ghRaa i € f TwFR F 39
ahrer off o & SIRT X e 7 gears glaftaa @ & 5@ JF w ToTED
ATR® 3Tvarer # RATona sEal & aR F M SIEEd N @y & AaRRE vgara & &
o1 @ ghwst & av § off Rfvcest & oy aoda A 5@ #AF w 39F Tw =7
Rfrcar sftsr . sree FaAR, RfScar srfars s amem a=d, s g atere, st se AR
aur 37 Rfrcws Aleg @

T #A1 &F foram &7 o1 3revarer F fFar vaw-y 7efler #1 3qumes

ARGt ddt F AN F JT HIAT TFHY FA F AT ARRSE 3qarT HF I TS
J& gl e &7 (T AT H § vaw-Y RBSed Fllw Ta T & a$ {1 Fersrer 13
TG T A ANId T AR 39 AR F1 dRGR F @enee A vd dfwRar asgesh
HAYHTM IGT o 3GHICA FI&h AT P FAMGT @1l 500 wAT Bfoea vaw ¥ 7l & ¥y
=g S 39T Y Tl fe o ) sw Al & AdSr Fr [ Y RO e s
39 #AMeT & qRomer A Fqoraer oft Jgader ¥ SHH AT A9 FHRI F A 57 @ A

2025 a% waer grm At qFT

38l AT F WER & 2025 aF AU F A AqwFd I FT a8T @ g1 qé gRAOn
WFR A 3§ d87 F 2022 TF [ A F FFed fadr g1 38F v fy § &t & 7d=t f
St @Y ST Bl WER A AN @ A F AN F qET A q@mA aUwr 3T FF TEFR A
TSR A AT F ST AT §1 Fogiar A @ TeaT Far fF 3R 3¢ A & Faor o
A @ 39w Ao v 7 fead Fg W SR ST waE R 56 A W e
Rafrcar sfted st arelw FaAR, e e v HfAFd S e dlew, Rfvcr sfawr =f
31T MY, AT Rem Max qur WAhmer B anfe #lgg @)

https://www.amarujala.com/haryana/mahendragarh-narnaul/mos-inaugurates-oxygen-plant-in-civil-
hospital-narnol-news-rtk626356856
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ITFHISTT Celle FT 3T HiHe dd Aeft F Fr-Hifas
G BT WAl &Y, 1000 TerdITH &7 aret HTFwToreT

TATE & FIIIT BIIaT
fRelse IR MAersr svaer & aafafia sfedes care #1 adare 3quares guEH
Mg A & BFan) wiwe @ Sl ¥ ge qaE AMT F oare BFan wiwg Sl F qamr F
Il & R @ yueE Al Al & ToEfa Tw
FT 20 W W §UI 3R FEl B FfAs A g@h
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gitvead URET & & 3TF VAR Y cygeyr A A$| 1000 TAdUH &THAAT & ITFHIST

SR TAle H TG F AT AR va sAwddd &1 T HRAT TSHT TSART grfdwor

Shrs-Rlse T 3T F FAr =@ &1 1000 3o ST Toic H FIT SRS A

T BFar = § 3R g7 waifed §

https://www.bhaskar.com/local/rajasthan/bhilwara/chittorgarh/news/prime-minister-modi-did-virtual-
inauguration-of-two-oxygen-plants-in-the-district-this-oxygen-generation-plant-of-1000-lpm-capacity-
128999801.html
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DRDO on Twitter

& e v

Uttarakhand | PM Narendra Modi today inspected the

Pressure Swing Adsorption (PSA) oxygen plant established
at AIIMS, Rishikesh

1:28 3ORTE - 7 3L 2021
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Defence Strategic: National/International

% Press Information Bureau
Government of India

Ministry of Defence
Thu, 07 Oct 2021 6:10PM

Curtain Raiser: 6th edition of India - UK joint company
level military training: Exercise AJEYA WARRIOR

commences at Chaubatia (Uttarakhand)

The 6th Edition of India - UK Joint Company Level Military Training EXERCISE AJEYA
WARRIOR has commenced at Chaubatia, Uttarakhand and will culminate on 20 Oct 2021. The
exercise is part of an initiative to develop inter-operability and sharing expertise with friendly
foreign nations. During this exercise, an Infantry Company from Indian Army and an equivalent
strength from UK Army would be sharing their experiences gained during the conduct of various
military operations in their respective countries and during overseas engagements. Together, both
the armies stand to benefit from their varied experiences.

As part of the training, both the Armies would familiarise with each other’s weapons,
equipment, tactics, techniques and procedures for carrying out joint military operations. Also, there
would be a series of Expert Academic Discussions on various subjects of mutual interest such as
Combined Arms Concept, Sharing of Experiences in Joint Force, Operation Logistics etc. The
joint military training would culminate with a grueling 48 hours exercise to validate the
performance of both the Armies in conducting joint military operations in a semi-urban
environment.

This joint military training will go a long way in improving bilateral relations and also will be a
major step towards further strengthening the traditional bond of friendship between the two
Nations.
https://pib.gov.in/PressReleasePage.aspx?PRID=1761812
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gfASTUT T TST WEHIUT, MY HAT IR
dtafear (3mrEs) # 4w

R - IF FIFT FYaA! T FT e GRAGTOT AW 39T qINAT FT ST FEHAOT IRES
& dlafedr # & g3 § AR ReAF 20 IFga¥ 2021 H FATA FEMI T§ AT AT RAeeh
TUSel F WY FR-TATEATAT R RATADT @3 A T ggd 1 BEAm T 3W AW F
NS HRAT FaT Y TF Fehet el 3R FASes FhersH e A oY s & wewm A d=
ded ATA-3qar e F R A IfEl § duea & ke ik Rl afafdfe=t &
SNIeT TS 3r9et repTal Y WIS FXAN| /T F Al ¢ 9w ARy IeperEt @ annfraa @
& v R &

wfAETor F aeta el At B o GYFT e FIAET F oW X F AT vEgw F
FRYRY, 3uFU, TENfA, awedie 3R afkamt @ oRRE e sud sremEr TR Ra &
faffieer Rwal S & @gFa a7 I@auRon, @gFT a9 H gl FOAHT FA, Qe
difeiead My W RIvea Iwes a@Bd & & g ff AT gel wgFa I
YRYGTOT T WA 48 U F HiSA I & WY IEY-ATY qTATRor # Fgad V=7 AR
T # T A3 F yeelT F AIAT Yo F & fav fFar seem|

7% ¥gFd A= feror gRelr weul #1 dgR TR A wF dar WEA a7 FO0 AR QA
et F i Qi & IRIRF dUer Y 3R ASEg F A Rr A v 937 Faw gem
https://pib.gov.in/PressReleasePage.aspx?PRID=1761892
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LUH military variant to make
maiden test flight next August

LUH will replace the army and the Indian Air Force’s ageing fleets of Cheetah and Chetak
helicopters, whose safety record has been blemished by a string of crashes --- two army pilots
were killed last month in the latest Cheetah crash near Patnitop in Jammu and Kashmir
By Rahul Singh

New Delhi: After wrapping up a rigorous flight testing of prototype helicopters in challenging
conditions, state-run plane makers Hindustan Aeronautics Limited (HAL) set August 2022 as the
deadline for carrying out the maiden test flight of the first chopper in the indigenous light utility
helicopter (LUH) limited series production, senior officials familiar with the development said on
Thursday. LUH’s first test flight will be carried out from the new Tumakuru facility in Karnataka,
another official said. _

LUH will replace the army and the Indian Air
Force’s ageing fleets of Cheetah and Chetak
helicopters, whose safety record has been blemished
by a string of crashes --- two army pilots were Killed
last month in the latest Cheetah crash near Patnitop
in Jammu and Kashmir.

Around 15 Cheetah and Chetak helicopters have [F®== !
crashed during the last 10 years, Killing several army aviation director general Lt Gen AK Suri flew
pilots. Chief of Defence Staff General Bipin Rawat inan LUH prototype on Thursday.

(then a lieutenant general) survived a Cheetah crash in Dimapur on February 3, 2015.

“The first test flight of the LUH in the limited series production (LSP) will be carried out next
August. HAL is on the verge of getting an order for 12 LUHs — six each for the army and IAF,”
said one of the officials cited above. At his annual press conference on October 5, IAF chief Air
Chief Marshal Vivek Ram Chaudhari said the air force would soon place an order for six LUHSs.

The design of the Cheetah and Chetak helicopters is more than 50 years old, and their
airworthiness was questioned once again after the Patnitop crash. HAL expects the army and 1AF
to place combined orders for at least 187 light helicopters in the coming years (126 for the army
and 61 for 1AF).

“All trials on the four LUH prototypes are over. The last set of trials to establish LUH’s extra
manoeuvrability concluded in Ladakh this week. The army and IAF wanted some changes and
LUH performed better than expected,” said a second official.

HAL is expected to deliver the first set of LUHs to the services in two to three years of the
signing of the contract. Subsequent orders will be executed at a faster pace as LUH production will
also begin at HAL’s new helicopter factory in Tumakuru, Karnataka. The Bengaluru and
Tumakuru facilities will be capable of rolling out 100 light helicopters every year, the second
official added.

“The Cheetah and Chetak replacement has been long overdue. They were designed in the 1960s.
LUH has proved its capabilities in multiple rounds of trials in extreme conditions in the northern
sector. It’s quite an achievement in indigenous helicopter manufacturing,” said Air Marshal Anil
Chopra (retd), director-general, Centre for Air Power Studies.

Currently, the Cheetah and Chetak helicopters are a critical lifeline for troops in high-altitude
areas, including the Siachen glacier. HAL has licence-produced 625 Cheetah and Chetak
helicopters. It no longer builds them but is responsible for their maintenance and repair.
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The Army Auviation director-general Lieutenant General AK Suri on Thursday visited aviation
squadrons in forwarding areas, including Leh, and flew a test sortie in LUH whose trials have been
completed, the Udhampur-based Northern Command said.

India is also looking at jointly building with Russia the Kamov-226T light helicopters in the
country. The Kamovs are also expected to replace the Cheetah and Chetak helicopters. However,
the $1-billion programme, under which Russia will supply 60 helicopters in flyaway condition and
the remaining 140 will be manufactured in India, is yet to kick off. The army, IAF and navy
together need around 500 light helicopters.

HAL is also awaiting a contract from the defence ministry for 15 light combat helicopters
(LCHs) and expects follow-on orders as the army and 1AF have a combined projected requirement
of 160 LCHs.
https://www.hindustantimes.com/india-news/luh-military-variant-to-make-maiden-test-flight-next-august-
101633631284774.html
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Great Journey - Indian Air Force:
Touch the sky with glory

By Nikesh Mandal
Indian Air Force Day is being observed today. On this day, the Indian Air Force was established
in 1932. The Air Force is celebrating the 89th Raising Day this year. Many people would not know
that before independence, the Air Force was known as the Royal Indian Air Force. The first Indian
air force squad was formed on April 1, 1933. At that time, it included 6 RAF trend officers and 19
air soldiers.

The Indian Air Force played a key role in World
War 1l. After Independence, the word 'Royal’ was
removed from it. Before independence, the Air Force
was controlled by the Army. The credit for 'liberating’ |
the Air Force from the Army goes to The First “\T‘ W’lf ‘.m T
Commander-in-Chief of the Indian Air Force, Air M
Marshal Sir Thomas W. Elmhirst. He was the first
Chief of the Indian Air Force, Air Marshal. He held the Indlan A" Force DOy
post from 15 August 1947 to 22 February 1950. Tell us that the motto of the Indian Air Force is
‘Nabh: Sprishan Deeptam’. This sentence is taken from chapter 11 of the Gita. This sentence is a
part of lord Krishna's sermon to Arjuna in the battlefield of Kurukshetra during the Mahabharata
war.

The Air Force flag is blue in colour other than the Air Force symbol, with the national flag
tricolour in the first quarter of it. In the central part is a circle made up of all the three colours of
the national flag (saffron, white and green). The flag was adopted by the Indian Air Force in 1951.

https://english.newstracklive.com/news/article-on-89th-foundation-day-of-indian-air-force-mc23-nu764-
ta325-1186162-1.html
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Goa Shipyard Limited delivers the fourth
Sankalp-class OPV to Indian Coast Guard

According to information published by the Goan on October 5, 2021, the fourth vessel of the 5
Coast Guard Offshore Patrol Vessel (OPV) Project, completely designed and built by Goa
Shipyard Limited (GSL), was delivered to the Indian — -

Coast Guard. ‘

Sankalp-class offshore patrol vessels are a series of
two offshore patrol vessels designed and built by Goa
Shipyard Limited for the Indian Coast Guard. The
vessels, also classified as Advanced Offshore Patrol
Vessels, are the largest vessels constructed by Goa
Shipyard Limited. Samarth class and Saryu class were
derived from this class of offshore patrol vessels.

Sankalp-class vessels have an overall length of 105
metres, a 12.9 metres beam and a draught of 3.6 metres.

Sept 2021 (Picture source: Twitter account of
They have a top speed of 24 knots and a range of 6,500 pr‘;kash W_,&amat)

nautical miles at 12 knots.

They are powered by two SEMT Pielstick 20 PA6B STC diesel engines rated at a combined
20,900 PS or 15,400 kW, each driving a Wartsila WCP 5C10 controllable-pitch propeller.

Sankalp class is armed with two 30 mm CRN-91 naval guns controlled by a fire control system
and two 12.7 mm "Prahari” machine guns. They are equipped with external firefighting systems, an
integrated bridge system and an integrated machinery control system. Sankalp-class ships can carry
five high-speed boats capable of search and rescue, interception and pollution control missions.

https://www.navyrecognition.com/index.php/naval-news/naval-news-archive/2021/october/10808-goa-
shipyard-limited-delivers-the-fourth-sankalp-class-opv-to-indian-coast-guard.html
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GRSE to revamp dry docks at Khidderpore:
Signs concession agreement with SMPK

The Agreement aims to play a vital role in abetting the strategic growth plans for both the
companies in addition to the revenue generation from the ship repair and refit of Defence and
Commercial segments, predominantly in the Eastern Region.

Kolkata: Garden Reach Shipbuilders and Engineers Ltd., (GRSE), a Mini Ratna Category 1
Defence PSU and a leading warship building company of India, today signed the Concession
Agreement with Syama Prasad Mookerjee Port,
Kolkata (SMPK), to undertake the development
& utilisation of the 3 existing Dry Docks of
SMP at Khidderpore, Kolkata. The project
envisages upgrading, operating and managing
the infrastructural facilities at these docks
towards their effective utilization.

The Concession Agreement was signed in
the august presence of the Hon’ble Union
Minister of Ports, Shipping & Waterways (MoPSW) and AYUSH, Shri Sarbananda Sonowal, Shri
Sanjay Bandopadhyay, Additional Secretary, MoPSW and Rear Admiral VK Saxena, IN
(Retd.),Chairman & Managing Director, GRSE, Shri Vinit Kumar, IRSEE, Chairman, SMPK &
senior dignitaries of SMPK & GRSE, between Capt Amit Kapoor, Director (Marine Department),
SMPK and Cmde PR Hari, IN (Retd.), Director (Personnel), GRSE.

As a part of the investment promotional activity of Maritime India, the Agreement aims to play
a vital role in abetting the strategic growth plans for both the companies in addition to the revenue
generation from the ship repair and refit of Defence and Commercial segments, predominantly in
the Eastern Region.

This collaboration will also contribute to the future strategy of GRSE to take on additional
shipbuilding activities including repair & refit of ships, which will aid in the feasibility for
execution & expansion in and around Kolkata. Under the agreement, both entities look forward to
develop a dynamic partnership and understanding to explore new business prospects, skill
development and facility improvement, which in turn will aid in employment generation in
Kolkata, as a part of Maritime growth and Nation Building exercise.
https://www.psuconnect.in/news/GRSE-to-Revamp-Dry-Docks-at-Khidderpore:-Signs-Concession-
Agreement-with-SMPK/29652/
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HAL delivers heaviest semi-cryogenic
propellant tank to ISRO

The semi-cryogenic propellant tank will be used in Isro's MKk-111 launch vehicle
By Manjeet Negi

New Delhi: The Hindustan Aeronautics Limited (HAL) has delivered the heaviest semi-
cryogenic propellant tank (SC120- LOX) ever fabricated to the Indian Space Research
Organization (Isro). The tank will be used in the Mk-I11 launch vehicle for future missions.

The semi-cryo-liquid oxygen (LOX) tank the first developmental welded hardware is a part of
the SC120 stage intended for payload enhancement by replacing the L110 stage in the existing Mk-
I11 launch vehicle. Last year, HAL delivered the biggest ever cryogenic Liquid Hydrogen tank
(C32-LH2) which is four meters in diameter and eight meters in length, much ahead of the
contractual schedule. - < '

HAL has mastered the skills and technologies
required for fabricating welded propellant tanks.
To date, its Aerospace Division has delivered 244
propellant tanks and 95 water tanks to ISRO for the
space programmes of PSLV, GSLV Mk-II and
GSLV Mk-I1I of diameter 2.1, 2.8 and 4 meters
where the length of the tank varies from 2.5 meters
to 8.0 meters.

As a strategic reliable partner, HAL has been The tank will be used in the Mk-I11 launch vehicle for
associating with Isro for India’s prestigious space UtUremissions. (Photo: HAL)
programs for the last five decades. HAL has delivered critical structures, tanks, satellite structures
for the PSLV, GSLV-Mk-II and GSLV-Mk |1l launch vehicles. Various projects like PS2/GS2
integration, semi-cryo structure fabrication and manufacturing of cryo and semi-cryo engines are
being taken up at HAL, for which installation and commissioning of unique infrastructures are
nearing completion.

HAL has supported ISRO with the developmental phase of Crew Module Atmospheric Re-entry
Experiment, PAD abort test for crew escape for human space the mission and is currently
supplying hardware for the full-fledged launch vehicle GSLV Mk-IIl for the Gaganyaan
programme.
https://www.indiatoday.in/science/story/hal-delivers-heaviest-semi-cryogenic-propellant-tank-to-isro-
1861990-2021-10-07
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'Liquid' light shows social behaviour

Could photons, light particles, really condense? And how will this "liquid light" behave?
Condensed light is an example of a Bose-Einstein condensate: The
theory has been there for 100 years, but University of Twente
researchers have now demonstrated the effect even at room
temperature. For this, they created a micro-size mirror with channels
in which photons actually flow like a liquid. In these channels, the
photons try to stay together as group by choosing the path that leads
to the lowest losses, and thus, in a way, demonstrate "social
behavior.” The results are published in Nature Communications.

A Bose-Einstein condensate (BEC) is typically a sort of wave in
which the separate particles can not be seen anymore: There is a wave !
of matter, a superfluid that typically is formed at temperatures close ji-ror  structures  with
to absolute zero. Helium, for example, becomes a superfluid at those channels. Credit: University of
temperatures, with remarkable properties. The phenomenon was 'Wwente
predicted by Albert Einstein almost 100 years ago, based on the work of Satyendra Nath Bose; this
state of matter was named for the researchers. One type of elementary particle that can form a
Bose-Einstein condensate is the photon, the light particle. UT researcher Jan Klars and his team
developed a mirror structure with channels. Light traveling through the channels behaves like a
superfluid and also moves in a preferred direction. Extremely low temperatures are not required in
this case, and it works at room temperature.

The structure is the well-known Mach-Zehnder interferometer, in which a channel splits into
two channels, and then rejoins again. In such interferometers, the wave nature of photons
manifests, in which a photon can be in both channels at the same time. At the reunification point,
there are now two options: The light can either take a channel with a closed end, or a channel with
an open end. Jan Klars and his team found that the liquid decides for itself which path to take by
adjusting its frequency of oscillation. In this case, the photons try to stay together by choosing the
path that leads to the lowest losses—the channel with the closed end. You could call it "social
behavior,” according to researcher Klars. Other types of bosons, like fermions, prefer staying
separate.

The mirror structure somewhat resembles that of a laser, in which light is reflected back and
forth between two mirrors. The major difference is in the extremely high reflection of the mirrors:
99.9985 percent. This value is so high that photons don't get the chance to escape; they will be
absorbed again. It is in this stadium that the photon gas starts taking the same temperature as room
temperature via thermalization. Technically speaking, it then resembles the radiation of a black
body: Radiation is in equilibrium with matter. This thermalization is the crucial difference between
a normal laser and a Bose-Einstein condensate of photons.

In superconductive devices at which the electrical resistance becomes zero, Bose-Einstein
condensates play a major role. The photonic microstructures now presented could be used as basic
units in a system that solves mathematical problems like the Traveling Salesman problem. But
primarily, the paper shows insight into yet another remarkable property of light.

More information: Mario Vretenar et al, Modified Bose-Einstein condensation in an optical quantum
gas, Nature Communications (2021). DOI: 10.1038/s41467-021-26087-0

Journal information: Nature Communications
https://phys.org/news/2021-10-liquid-social-behaviour.html
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Team develops sensitive new way

of detecting transistor defects

By Ben P. Stein
Researchers at the National Institute of Standards and Technology (NIST) and collaborators
have devised and tested a new, highly sensitive method of detecting and counting defects in
transistors—a matter of urgent concern to the semiconductor industry as it develops new materials
for next-generation devices. These defects limit transistor and circuit performance and can affect

product reliability.
A typical transistor is, for most uses, basically a .
switch. When it's on, current flows from one side of s
a semiconductor to the other; switching it off stops = g —
the current. Those actions respectively create the Salrca L Seone Drain
binary 1s and Os of digital information. - - - - - -
Transistor performance critically depends on how ¥+ % pa Koy H

reliably a designated amount of current will flow. : : - :
Defects in the transistor material, such as unwanted Puring normal transistor operation, a conductive
e e . brok hemical bond channel (controlled by the gate) forms between the
_'mpurlty r99lons_ .OI‘ roken chemica onds,  source and drain, allowing a current to flow. Credit:
interrupt and destabilize the flow. These defects can Sean Kelley/NIST

manifest themselves immediately or over a period of time while the device is operating.
Over many years, scientists have found numerous ways to classify and minimize those effects.

But defects become harder to identify as transistor dimensions become almost unimaginably
small and switching speeds very high. For some promising semiconductor materials in
development—such as silicon carbide (SiC) instead of silicon (Si) alone for novel high-energy,
high-temperature devices—there has been no simple and straightforward way to characterize
defects in detail.

"The method we developed works with both traditional Si and SiC, allowing us for the first time
to identify not only the type of defect but the number of them in a given space with a simple DC
measurement,” said NIST's James Ashton, who conducted the research with colleagues at NIST
and Pennsylvania State University. They published their results on October 6 in the Journal of
Applied Physics. The research focuses on interactions between the two kinds of electrical charge
carriers in a transistor: Negatively charged electrons and positively charged "holes,” which are
spaces where an electron is missing from the local atomic structure.

When a transistor is functioning correctly, a specific electron current flows along the desired
path. (Holes can also form a current. This research explored electron current, the most common
arrangement.) If the current encounters a defect, electrons are trapped or displaced, and can then
combine with holes to form an electrically neutral area in a process known as recombination.

Each recombination removes an electron from the current. Multiple defects cause current losses
that lead to malfunction. The goal is to determine where the defects are, their specific effects,
and—ideally—the number of them.

"We wanted to provide manufacturers with a way to identify and quantify defects as they are
testing different new materials,” said NIST co-author Jason Ryan. "We did that by creating a
physics model of a defect-detection technique that has been widely used but poorly understood
until now. We then conducted proof-of-principle experiments that confirmed our model."”

In a classic metal oxide semiconductor design (see figure), a metal electrode called the gate is
placed atop a thin insulating silicon dioxide layer. Below that interface is the bulk body of the
semiconductor.
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On one side of the gate is an input terminal, called the source; on the other is an output (drain).
Scientists investigate the dynamics of current flow by changing the "bias" voltages applied to the
gate, source and drain, all of which affect how current moves.

In the new work, the NIST and Penn State researchers concentrated on one particular region that
is typically only about 1 billionth of a meter thick and a millionth of a meter long: The boundary,
or channel, between the thin oxide layer and the bulk semiconductor body.

"This layer is hugely important because the effect of a voltage on the metal overtop of the oxide
of the transistor acts to change how many electrons are within the channel region under the oxide;
this region controls the resistance of the device from source to drain,” Ashton said. "The
performance of this layer is dependent on how many defects exist. The detection method we
investigated was previously unable to determine how many defects were within this layer.”

One sensitive method to detect defects in the channel is called electrically detected magnetic
resonance (EDMR), which is similar in principle to medical MRI. Particles such as protons and
electrons have a quantum property called spin, which makes them act like tiny bar magnets with
two opposite magnetic poles. In EDMR, the transistor is irradiated with microwaves at a frequency
about four times higher than a microwave oven. Experimenters apply a magnetic field to the device
and gradually vary its strength while measuring the output current.

At exactly the right combination of frequency and field strength, electrons at defects "flip"—
reverse their poles. This causes some to lose enough energy that they recombine with holes at
defects in the channel, reducing the current. The channel activity can be hard to measure, however,
because the high volume of "noise” from recombination in the bulk of the semiconductor.

To focus exclusively on activity in the channel, researchers use a technique called bipolar
amplification effect (BAE), which is achieved by arranging the bias voltages applied to the source,
gate and drain in a particular configuration (see figure). "So because of the biasing we use in BAE
and because we measure current levels at the drain,” Ashton said, "we can eliminate interference
from other things going on in the transistor. We can select just defects that we care about within the
channel.”

The exact mechanism by which BAE operates was not known until the team developed its
model. "The only measurement results were qualitative—that is, they could tell the kinds of defects
in the channel but not the number,"” said co-author Patrick Lenahan, a distinguished professor of
engineering science and mechanics at Penn State.

Before the model of BAE, the scheme was used strictly as a resource for applying voltages and
controlling currents for EDMR measurements, which is useful for a more qualitative defect
identification. The new model enables BAE as a tool to quantitatively measure the number of
defects and to do so with just currents and voltages. The parameter of importance is the interface
defect density, which is a number that describes how many defects are within some area of the
semiconductor-oxide interface. The BAE model gives researchers a mathematical description of
how the BAE current is related to the defect density.

The model, which the researchers tested in a set of proof-of-concept experiments on metal oxide
semiconductor transistors, makes quantitative measurements possible. "Now we can account for
the variation in charge carrier distribution throughout the channel region,” Ashton said. "This
opens up the possibilities of what can be measured with a simple electrical measurement."

"This technique can provide unique insight into the presence of these destabilizing transistor
defects and a path to mechanistic understanding of their formation," said Markus Kuhn, formerly at
Intel and now senior director of semiconductor metrology and fellow at Rigaku, who was not
involved in the research. "With such knowledge, there would be greater opportunity to control and
reduce them in order to improve transistor performance and reliability. This would be an
opportunity to further enhance design of the chip circuitry and device performance leading to better
performing products.”

More information: James P. Ashton, Stephen J. Moxim, Ashton D. Purcell, Patrick M. Lenahan, and
Jason T. Ryan. A quantitative model for the bipolar amplification effect: A new method to determine
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DOI: 10.1063/5.0064397

Journal information: Journal of Applied Physics
https://phys.org/news/2021-10-team-sensitive-transistor-defects.html
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Researchers observe laser-driven

tin ejecta microjet interactions

By Michael Padilla
The experimental observations of high-velocity particle-laden flow interactions has been sparse,
given the difficulty of generating high-velocity flows of many particles. These observations play an
important role in understanding a wide range of natural phenomena ranging from planetary
formation to cloud interactions. :

That is, until now. In experiments conducted
at the Omega Laser Facility at the University of
Rochester's Laboratory for Laser Energetics
(LLE), researchers from Lawrence Livermore
National Laboratory (LLNL) have shown for
the first time sequences of X-ray radiography
images of two interacting tin ejecta microjets.

The work has been published by Physical
Review Letters and selected as an Editor's "= n——— : ' '
Suggestion with  LLNL physicist Alison This graphlc_deplcts sequences of r_a(?llographs ofln_teractlng

. planar tin ejecta microjets. Credit: Lawrence Livermore
Saunders serving as lead author. National Laboratory

"These interactions had never been observed before, and so we didn't really know what to
expect,” Saunders said. "It was surprising to see the lower-density jets from the lower shock
pressure pass through each other completely unchanged. This can be thought of as diffuse particle
streams passing through each other.”

Saunders said it also was a surprise to see the higher-density jets from the higher shock pressure
interact strongly.

"We call that the 'water-hose experiment' because it looked like we were spraying two water
hoses at each other and watching them splash when they hit each other,"” she said.

Colliding tin ejecta microjets

The team took the first sequence of radiographic images of colliding tin ejecta microjets at two
different shock pressures. Ejecta microjets are micron-scale jets of small particles that travel at
extreme velocities (velocities in excess of several kilometers per second, or several thousands of
miles per hour). The team observed two regimes of interaction behavior as a function of shock
pressure. At a shock pressure of 11.7 gigapascals, the jets travel at 2.2 km/s and pass through each
other unattenuated, whereas at a pressure of 116.0 gigapascals, the now higher-density jets travel at
velocities of 6.5 km/s and interact strongly, forming a corona of material around the interaction
region.

"We also use a simplified collisional model in a radiation hydrodynamics code to model the
interactions and find that the model is incapable of reproducing the exact interaction behavior we
observe, suggesting that more experiments are needed to understand the physics driving ejecta
microjet interaction behavior," Saunders said.
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The researchers used OMEGA Extended Performance (EP) with its short-pulse capability to
image the jet interactions. Two long-pulse lasers drive shocks into two tin samples which are
imprinted with triangular grooves on their free surfaces. As the shocks break out from the free
surfaces, the groove features invert to form planar microjets of material propagating toward each
other.

At a later time, the EP short-pulse beam incident on a microwire generates a bright burst of X-
rays that allows the team to take an X-ray radiograph of the jets as they collide. The X-ray
radiograph also provides quantitative information about the jets pre- and post-collision, such as jet
densities and particle packing within the jets.

"The work provides the first images of ejecta microjet interactions and with that, raises a lot of
interesting questions about the physics dominating the collisional behavior,” Saunders said, adding
that tin is a material that is known to melt over the shock pressures explored in this experiment.
"We have reason to believe that the lower-pressure jets may contain more solid material than the
jets from the high-pressure shock drives."

Saunders said this begs the question of whether the difference in interaction behavior that was
observed between the two cases is a result of the difference in material phase, or other jet
characteristics, such as density, velocity or particle-size distributions. The collisions occur with
small particles traveling at extreme velocities and involve extremely high strain-rate mechanics.

The team intends to resolve some of the physics uncertainties and understand what is driving the
differences that were observed in interaction dynamics: density, material phase, particle-size
distributions, elasticity of collisions or a combination of all of these. As a part of that, the team
wants to expand the diagnostic capabilities to include different measurements that might be able to
measure some of these properties directly.

More information: A. M. Saunders et al, Experimental Observations of Laser-Driven Tin
Ejecta Microjet Interactions, Physical Review Letters (2021). DOI:
10.1103/PhysRevL ett.127.155002

Journal information: Physical Review Letters

https://phys.ora/news/2021-10-laser-driven-tin-ejecta-microjet-interactions.html
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Fri, 08 Oct 2021
Explainer: What researchers say about
the long-term effects of COVID-19

By Manojna Maddipatla, Editing by Nancy Lapid, Caroline Humer and Bill Berkrot

New York, Oct 7 (Reuters) - The World Health Organization (WHO) this week issued a
definition for "long COVID," a term used to describe the persistent health problems that affect
some survivors of COVID-19. Scientists are still working to understand the syndrome. Here is
what they know so far.

How does the WHO define long covid?

The WHO defines long COVID as a condition with at least one symptom that usually begins
within three months from the onset of confirmed or probable infection with the coronavirus,
persists for at least two months, and cannot be explained by another diagnosis. Symptoms may start
during the infection or appear for the first time after the patient has recovered from acute illness.

Among the most common persistent symptoms are fatigue, shortness of breath, and cognitive
problems. Others include chest pain, problems with smell or taste, muscle weakness and heart
palpitations. Long COVID generally has an impact on everyday functioning.

The WHO's definition may change as new evidence emerges and as understanding of the
consequences of COVID-19 continues to evolve. A separate definition may be applicable for

children, the agency said.
How common is long covid? = W W .
The exact number of affected people is not known. > -y 4 WL oo /
A study from Oxford University of more than 270,000 R, T PN .’-;'-‘I_l /
COVID-19 survivors found at least one long-term |[was = W ;:; ,‘ L i = I
symptom in 37%, with symptoms more frequent among P 2 “7_;,’::‘ s
people who had required hospitalization. o { 9"‘;
A separate study from Harvard University involving ¥ ‘5

more than 52,000 COVID-19 survivors whose
infections had been only mild or asymptomatic suggests that long COVID conditions may more
often affect patients under age 65.

More than 236 million infections caused by the coronavirus have been reported so far, according
to a Reuters tally.

What else do studies show on long covid symptoms?

In a study published in the Lancet, Chinese researchers reported that 12 months after leaving the
hospital, 20% to 30% of patients who had been moderately ill and up to 54% of those who were
critically ill were still having lung problems.

The Harvard study also found that new diagnoses of diabetes and neurological disorders are
more common among those with a history of COVID-19 than in those without the infection.

Do people recover from long covid?

Many symptoms of long COVID resolve over time, regardless of the severity of initial COVID-
19 disease. The proportion of patients still experiencing at least one symptom fell from 68% at six
months to 49% at 12 months, according to the study published in the Lancet.
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The WHO said long COVID symptoms can change with time and return after showing initial
improvement.

Do Covid-19 vaccines help with long covid?

Small studies have suggested that some people with long COVID experienced improvement in
their symptoms after being vaccinated. The U.S. Centers for Disease Control and Prevention said
more research is needed to determine the effects of vaccination on post-COVID conditions.

https://www.reuters.com/business/healthcare-pharmaceuticals/what-researchers-say-about-long-term-
effects-covid-19-2021-10-07/
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