
िप्रय पाठकों ,
समुद्र के पानी से िवभािजत तेल अलग करना असंभव के समान है �ोिंक ऐसा कोई शोषक मौजूद नही ंहै। 

लेिकन, भारत के नािभकीय अनुसंधान क� द्र, भाभा परमाणु अनुसंधान क� द्र ने समुद्र के पया�वरण को 

नुकसान प�ंचाने वाली इस तेल सम�ा का समाधान खोज िलया है। िविकरण प्रौ�ोिगकी का उपयोग करते 

�ए, बीएआरसी ने एक "सुपरअवशोषक कपास" का आिवष् कार िकया है जो समुद्र के पानी से तेल खीचं 

सकती है। वै�ािनक इसे सुपर-हाइड� ोफोिबक और सुपर-ओलेओिफिलक सामग्री के �प म� बताते ह�। 

मतलब, जब समुद्र म� डाला जाता है, तो झाग पानी को पीछे छोड़ते �ए केवल तेल की मात्रा को सोखेगा। 

बड़े पैमाने पर लागू िकए जाने पर, यह नािभकीय प्रौ�ोिगकी प्रदूिषत समुद्रो ंको पुन��ार करने का माग� 

प्रश� करेगी। पढ़कर आनंिदत हो…ं

अध् य�, जन जाग�कता सिमित

कुल उत् पािदत िवद्युत इकाई 58,425
िमिलयन यूिनट

केकेएनपीपी �ारा कुल CO2 उत् सज�न म� कमी 50,186, 809 
टन

नोट : कोयले एवं नािभकीय ऊजा� के औसत जीवन चक्र ग्रीन हाउस गैस उत् सज�न 
क्रमश: 888 एवं 29 (टन/गीगावाट घंटा) है।

जलवायु प�रवत�न आज वैि�क पया�वरण मु�ो ं म� सवा�िधक 
महत् वपूण� है। नािभकीय िवद्युत न् यूनतम काब�न प्रौ�ोिगिकयो ंम� 
से एक है जो बढ़ती �ई आबादी एवं सामािजक-आिथ�क िवकास के 
िलए िवद्युत उत् पादन करते �ए ग्रीन हाउस गैसो ं  (जीएचजी) के 
उत् सज�न (अिधकतर CO2) म� कमी लाती है। CO2 के उत् सज�न म� 
कमी लाने म� केकेएनपीपी का योगदान (िदनांक 31 जुलाई 2021
को) अब तक इस प्रकार है।

केकेएनपीपी का जलवायु प�रवत�न के न् यूनकरण म� योगदान
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तैयारकता� एवं संपादक:  

के.बी. जाशी, 
प्रभारी अिधकारी, 
टीएलडी प्रयोगशाला 
kbjashi@npcil.co.in 

पुनरी�णकता� :

पी. पण् डारम, 
सदस् य सिचव, 
जन जाग�कता सिमित
ppandaram@npcil.co.in

आर. रामदास, 
प्रिश�ण अधी�क एवं अध् य�, 
जन जाग�कता सिमित 
rramdoss@npcil.co.in

जारीकता�:

रा.म. गोडबोले, 
स्  थल िनदेशक, 
कुडनकुलम न् यू��यर 
पॉवर प्रोजेक् ट

जन जाग�कता ई-संवाद पत्र
कुडनकुलम न् यू��यर पॉवर प्रोजेक् ट

जुलाई 2021 अंक – 109

इस अंक म�:

नािभकीय समाचार

 शब् द कोश

िवशेष आलेख 

नािभकीय सामान् य �ान

तकनीकी सत्र

नािभकीय आंकड़ा

आपको मालूम है

नािभकीय 
नारे

नािभकीय नारे 

“परमाणु – िडकॉब�नाइज् ड ऊजा� प्रणाली का एक महत् वपूण� 
अवयव”

स्रोत : WNA
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Dear Readers,
Getting rid of split oil from the sea water is next to
impossible as no such absorbent exists. But, India’s
nuclear research center, the Bhabha Atomic Research
Center, has found a solution for this oil menace which
damages the ocean environment. Using radiation
technology, BARC has discovered a “superabsorbent
cotton” that can draw oil from the sea water. Scientists tout
it as a super-hydrophobic and super-oleophilic material.
Means, when put into the sea, the foam will absorb only
the oil content, leaving behind the water. Upon deploying
at large scale, this nuclear technology will pave a way for
restoring the polluted seas. Read on, happily!

Source: en.wikipedia.org

-Chairman, PA Committee
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Nuclear Trivia 
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Did you know?

No.of units of 
electricity generated

58,425
Million Units

Total CO2 emissions 
avoided by KKNPP

50,186,809
Tonnes

Note: Average lifecycle GHG emissions for Coal &
Nuclear is 888 & 29 (tonnes/GWh) respectively.

Climate change is the foremost global
environmental issue today. Nuclear power is
one of the low carbon technologies that can
contribute to reducing greenhouse gas (GHG)
emissions (mostly CO2) while generating
electricity for growing populations and
socioeconomic development. KKNPP’s
contribution in preventing the CO2 emissions till
now (As on July 31, 2021) is given below.

EVs To Drive 
Increased Demand 

for Nuclear/Uranium

Elon Musk
Founder, CEO, and Chief 

Engineer at SpaceX & CEO, 
and Product Architect 

of Tesla, Inc

“Electricity demand
will likely double over
the next two decades
as a result of the
update of electric
vehicles. Sourcing the
energy necessary to
power EVs has the
potential to become
the biggest obstacle
over the next two
decades. To meet this
demand, we have to
increase the
capacities of wind,
solar, and nuclear
power plants.
However, given that
the wind does not
always blow and the
sun does not always
shine, nuclear power
might be necessary to
meet tomorrow’s
need for electricity.”

KKNPP ‘s  contribution to climate 
change mitigation 

Nuclear Slogan

Scientific classification
Kingdom: Animalia 
Phylum: Chordata
Class: Aves

Order: Charadriiformes

Family: Rostratulidae

Genus: Rostratula

Species: R. benghalensis
Binomial  name:

Rostratula benghalensis

A glimpse of Painted
Snipe in Anuvijay
Township, Chettikulam

Photography by Nidhin C,
Scientific Officer-E, 
WM&AS,  KKNPP

“Nuclear - a vital component of a 
decarbonised energy system”

Source: WNA

Source: https://urnmetf.com 
&  Wikipedia
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NPCIL Mission:
To develop nuclear power
technology and to produce
Nuclear Power as a safe,
environmentally benign and
economically viable source of
electrical energy to meet the
increasing needs of country.

Technical session 

(Source: S.S. Bajaj, et al. (The Indian PHWR, Sep 2005; 
www.sciencedirect.com )

To be continued in  Aug 2021 edition 

Indian PHWR design and its evolution:

“Delivery of the UK’s net-zero

goals requires a vast increase in

the production of zero-carbon

electricity, hydrogen and district

heating. Nuclear can make a

vital and commercially viable

contribution to the rapid scale-up

of these energy vectors.”

Nuclear's transformative 
role in delivering net zero

Source: 
www.nfc.gov.in

Primary heat transport system:
The primary heat transport system uses heavy water under forced
circulation in a figure-of-eight loop. Following Figure show the
schematic of the system. The earlier units of Rajasthan Atomic Power

Dr Paul Nevitt
Technical Director, Advanced Fuel 

Cycle Programme (AFCP)
National Nuclear Laboratory

Source: www.world-nuclear-news.org 
dated  July 21, 2021, www.nnl.co.uk

Station #1 and 2
and Madras Atomic
Power Station #1
and 2 have a total
of eight branches of
primary coolant
pumps and steam
generators with
four parallel
branches on each
side of the reactor.
Each of the
branches have
three isolating
valves making a
total of 24 isolating
valves. The steam
generators are of
hair pin design type
with 10 or 11 (at
Madras Atomic
Power Station) hair
pins making one
boiler with common
steam drum. Tube
material is monel.
The main circuit of subsequent 220MWe units (Narora Atomic Power
Station onwards) have undergone major changes with number of
branches reduced to four with two branches on each side. The Steam
Generator design has been changed to mushroom type. This design
has the advantage of a single integral unit with provisions of manholes
on primary head to enable tube in-service inspection (ISI).
Similarly, manholes and hand holes are provided for the secondary
side to enable inspection as well as tube sheet cleaning. The tube
material has been changed to Incolloy 800.

PHWR simplified flow diagram.
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Regional Distribution of Nuclear Power  Plants:

New connections to the grid: (Year 2021)

Source: https://pris.iaea.org/PRISUpdated as on August 05, 2021

Current Status:

443

393 241 MWe

51

NUCLEAR POWER REACTORS
IN OPERATION

TOTAL NET INSTALLED
CAPACITY

NUCLEAR POWER REACTORS
UNDER CONSTRUCTION

Country No. of 
Reactors MWe

ARGENTINA 3 1641
ARMENIA 1 415
BELARUS 1 1110
BELGIUM 7 5942
BRAZIL 2 1884
BULGARIA 2 2006
CANADA 19 13624
CHINA 51 48528
CZECH REP 6 3934
FINLAND 4 2794
FRANCE 56 61370
GERMANY 6 8113
HUNGARY 4 1902
INDIA 23 6885
IRAN 1 915
JAPAN 33 31679
KOREA 24 23150
MEXICO 2 1552
NETHERLANDS 1 482
PAKISTAN 6 2332
ROMANIA 2 1300
RUSSIA 38 28578
SLOVAKIA 4 1837
SLOVENIA 1 688
SOUTH AFRICA 2 1860
SPAIN 7 7121
SWEDEN 6 6882
SWITZERLAND 4 2960
TAIWAN 3 2859
UKRAINE 15 13107
UAE 1 1345
UK 15 8923
USA 93 95523
Total 443 393241

19 017REACTOR-YEARS OF
OPERATION

Nuclear Database

Source: https://pris.iaea.org/PRIS

KAKRAPAR-3 
630 MW(e) *, PHWR, INDIA 
on 10 January

Construction Start Date:22 Nov, 2010
First Criticality Date: 22 July 2020
 First Grid Connection:  10 Jan, 2021

KANUPP-2
1014 MW(e), PWR, 
PAKISTAN on 18 March

Construction Start Date: 20 Aug, 2015
First Criticality Date: 28 Feb, 2021
 First Grid Connection: 18 Mar, 2021

TIANWAN-6
1000 MW(e), PWR,
CHINA) on 11 May

Construction Start Date: 07 Sep, 2016
First Criticality Date: 04 May, 2021
 First Grid Connection:  11 May ,2021

* Design capacity: 630 MW(e); Gross Capacity: 700 MW(e)

https://pris.iaea.org/PRIS
https://pris.iaea.org/PRIS
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NASA marks 60 years of nuclear power in space                                 Jun  30

Nuclear News

Illinois plants mark reliability milestone Jul 20

NASA has marked the 60th anniversary
of the launch into space of its first
nuclear-powered satellite. Transit IV-A
- an experimental navigational satellite
with a radioisotope-powered generator
- was launched by Johns Hopkins

University Applied Physics Laboratory from Cape Canaveral on 29 June
1961, and NASA has since flown more than 25 missions carrying a nuclear
power system. Transit IV-A's SNAP-3B radioisotope generator produced
2.7 W of electrical power - which according to NASA's Glenn Research
Center is "about enough to power an LED lightbulb". NASA is also working
with DOE and industry to develop fission-based power systems to enable a
human presence on the surface of the Moon and, eventually, human
missions to Mars.

Four Illinois nuclear plants at risk of
permanent closure are between
them approaching an
uninterrupted "streak" of 15,000
days of continuous service at a time
when the US energy grid is
"increasingly challenged" by
extreme heat and storms, Exelon

said yesterday. With the first closures scheduled to take place in
September, policymakers are continuing efforts to preserve the plants. The
four plants together provide more than two-thirds of Illinois' carbon-free
energy, Exelon said. With just weeks to go before the first of the plants
permanently closes, policymakers continue working on legislation that
would preserve the plants as part of a comprehensive plan to maintain and
grow clean-energy jobs, keep energy bills affordable and achieve net-zero
emissions by 2050. Source: www.bbc.com

Source: www.world-nuclear-news.org

Rosatom confirms reliability of
new VVER-440 fuel Jul 23

Unit 4 of the Kola nuclear power
plant in Murmansk, Russia has
successfully completed the fifth
cycle of irradiation using "third
generation" RK-3 fuel designed
for VVER-440 reactors. During
the planned fuel loading, a
televisual inspection of the
irradiated fuel was performed
with the help of specialised
equipment, which showed
that, after five irradiation
cycles, all RK-3 assemblies had
retained their original shape
and all the fuel rods were
sealed.

Source: www.world-nuclear-news.org
China plans to build the first 'clean'
commercial nuclear reactor Jun 25

The world's first clean
commercial nuclear reactor is
expected to be safer than
traditional reactors, as the
molten salt will cool and solidify
quickly when exposed to the air,
insulating the thorium. The
prototype reactor is expected to
be completed next month, with
the first tests beginning as early
as September. This will pave the
way for the building of the first
commercial reactor, slated for
construction by 2030.Source: www.livescience.com, 

www.engadget.com

Bharat Heavy Electricals Limited (BHEL)
has been awarded a contract by
Nuclear Power Corporation of India
Limited (NPCIL) to supply 12 steam
generators for indigenously developed
700 MWe pressurised heavy water
reactors (PHWRs) to be constructed at
four locations in the country. The
contract - worth about INR14 billion
(USD190 million) - was awarded under
NPCIL's "fleet mode" procurement programme. BHEL said the steam
generators will be manufactured at its plant in Tiruchirapalli, in Tamil Nadu
state. According to BHEL, almost three-quarters of the PHWR units in India
are equipped with turbine and generator sets supplied by the company.
With this the company has reinstated its supremacy and reaffirmed its
position of being the lone domestic supplier for nuclear steam turbines in
the country," BHEL said. Source: www.world-nuclear-news.org

India's BHEL awarded steam generator contract for domestic PHWRs Jul 09

The Byron plant (Image: Exelon)



Page 5 of 7

Cosmogenic radionuclides
Nuclear 

Terminology

More on 
Cosmogenic radionuclides

Lexicon

Cosmogenic nuclides are isotopes that are produced by
interaction of cosmic rays with the nucleus of the atom. The
lifetimes range from thousands to millions of years. These
nuclides are produced within Earth materials such as rocks or soil,
in Earth's atmosphere, and in extraterrestrial items such
as meteorites. By measuring cosmogenic nuclides, scientists are
able to gain insight into a range
of geological and astronomical processes. There are
both radioactive and stable cosmogenic nuclides. Some of these
radionuclides are tritium, carbon-14 and phosphorus-32. Few
Isotopes formed by the action of cosmic rays are given below:

Use in Geochronology:
there are a wide variety of
useful cosmogenic nuclides
which can be measured in soil,
rocks, groundwater, and the
atmosphere. These nuclides all
share the common feature of
being absent in the host
material at the time of
formation.
3 types of cosmic-ray reactions
can occur once a cosmic ray
strikes matter which in turn
produce the measured
cosmogenic nuclides.

See left

SourceWikipedia, 
www.euronuclear.org, 

www.physics.purdue.edu

By measuring cosmogenic nuclides, scientists are able to gain
insight into a range of geological and astronomical processes.
Commonly measured long lived cosmogenic isotopes and their
applications in geology are listed below:

Isotope Mode of formation half life
3H (tritium) 14N(n,T)12C 12.3 y

14C 14N(n,p)14C and 208Pb(α,14C)198Pt 5,730 y

18F 18O(p,n)18F and Spallation (Ar) 110 mi
32P Spallation (Ar) 14.3 d
36Cl 35Cl (n,γ)36Cl & spallation (Ar) 301,000 y

Element mass half-life (years) typical application

beryllium 10 1,387,000 exposure dating of rocks, 
soils, ice cores

aluminium 26 720,000 exposure dating of rocks, 
sediment

chlorine 36 308,000
exposure dating of 
rocks, groundwater trace
r

calcium 41 103,000 exposure dating 
of carbonate rocks

iodine 129 15,700,000 groundwater tracer

carbon 14 5730 radiocarbon dating

sulfur 35 0.24 water residence times

sodium 22 2.6 water residence times

tritium 3 12.32 water residence times

argon 39 269 groundwater tracer

krypton 81 229,000 groundwater tracer

Cosmic ray spallation
•most common reaction on the

near-surface (typically 0 to 60
cm below) the Earth and can
create secondary particles which
can cause additional reaction
upon interaction with another
nuclei called a collision cascade.

Neutron capture
•which due to the neutron's low

energy are captured into a
nucleus, most commonly by
water but are highly dependent
on snow, soil moisture and trace
element concentrations

Muon capture
•pervades at depths a few meters

below the subsurface since
muons are inherently less
reactive and in some cases with
high-energy muons can reach
greater depths
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Did 
you 

know?

Source: https://www.skepticalscience.com

Feature article

Carbon Dioxide Emissions 
From Electricity

To be continued in Aug 2021

Source: 
International Atomic Energy 

Agency, WNA

Continued from Aug 2020

Over 40% of energy-related
CO2 emissions are due to the
burning of fossil fuels for
electricity generation. All
electricity generation technologies
emit greenhouse gases at some
point in their life-cycle.

Nuclear fission does not produce
any CO2. For both nuclear and
renewable generation, emissions
are produced indirectly, for
example during the construction
of the plant. Over its life-cycle,
nuclear produces about the same
amount of CO2-equivalent
emissions per unit of electricity as
wind, and one-third that of solar.

Targets and projections :
The international Electric Vehicles Initiative was launched in
October 2010 at the Paris Motor Show by a consortium
including the OECD International Energy Agency (IEA) and
eight countries: China, France, Germany, Japan, South Africa,
Spain, Sweden and the USA. It aimed to achieve rapid market
development of BEVs and PHEVs around the world, targeting
about 20 million BEVs and PHEVs on the road by
2020. According to the IEA, this target would put global
BEV/PHEV stock on a trajectory to exceed 200 million by
2030, and one billion by 2050. However the 2020 total will
be closer to 10 million electric vehicles, about half of these in
China.

Electric Vehicles
Source: World Nuclear Association

Electric vehicle numbers in Electric Vehicle 
Initiative countries (Image: IEA)

The BP Energy Outlook published in January 2018 projected that
by 2040, about 300 million electric vehicles (15% of the total)
would account for about 30% of passenger vehicle kilometres and
15% of truck kilometres. About one-quarter of total sales would be
PHEV. The IEA World Energy Outlook 2017 forecasts about 280
million electric vehicles (15% of the total) in 2040 in its
central New Policies scenario, or nearly 900 million in
its Sustainable Development Scenario, compared with 2 million in
2017. Different assumptions regarding battery technology or bans
on the sale of cars with internal combustion engines lead to higher
projections.

28
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0 500 1000
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Coal

Lifecycle GHG Emissions Intensity 
of Electricity Generation Methods

https://www.skepticalscience.com/
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Does Jupiter have auroras?

Trivia
Nuclear Trivia

Source : 
www.jpl.nasa.gov, https://scite

chdaily.com/, 

Auroras have been
detected on seven
planets in our solar
system. Some of these
light shows are visible to
the human eye; others
generate wavelengths of
light we can only see
with specialized
telescopes. Jupiter has
the most powerful
auroras that has been
found to emit X-rays.

The X-rays are part of
Jupiter’s aurora — bursts
of visible and invisible
light that occur when
charged particles interact
with the planet’s
atmosphere. A similar
phenomenon occurs on
Earth, creating the
northern lights, but
Jupiter’s is much more
powerful, releasing
hundreds of gigawatts of
energy, enough to briefly
power all of human
civilization. X-ray flares
are triggered by periodic
vibrations of Jupiter’s
magnetic field lines.
These vibrations create
waves of plasma (ionized
gas) that send heavy ion
particles “surfing” along
magnetic field lines until
they smash into the
planet’s
atmosphere, releasing
energy in the form of X-
rays.

Jupiter has the most powerful auroras in the
solar system and is the only one of the four
giant planets with an aurora that has been
found to emit X-rays. Planetary astronomers
have been fascinated with Jupiter’s X-ray auroral
emission since its discovery four decades ago
because it was not immediately clear how the
energy required to produce it is generated. They
knew these surprising Jovian northern and
southern lights are triggered by ions crashing into
Jupiter’s atmosphere. But until now scientists had
no idea how the ions responsible for the X-ray light
show are able to get to the atmosphere in the first
place.

At Earth, auroras are usually visible only in a belt
surrounding the magnetic poles, between 65 and
80 degrees latitude. Beyond 80 degrees, auroral
emission disappears because the magnetic field
lines leave Earth and connect to the magnetic
field in the solar wind, which is the constant flux
of electrically charged particles ejected by the
Sun. However, Jupiter’s X-ray auroras are
different. They exist poleward of the main
auroral belt and pulsate, and those at the north
pole often differ from those at the south pole.
These are typical features of a closed magnetic
field, where the magnetic field line exits the
planet at one pole and reconnects with the planet
at the other. Scientists studying the phenomena
turned to computer simulations and found that
the pulsating X-ray auroras could be linked to
closed magnetic fields that are generated inside
Jupiter and then stretch out millions of miles into
space before turning back.

See left

The purple hues in this image show X-ray emissions from
Jupiter’s auroras, detected by NASA’s Chandra Space
Telescope in 2007. They are overlaid on an image of Jupiter
taken by NASA’s Hubble Space Telescope. Jupiter is the only
gas giant planet where scientists have detected X-ray
auroras. Credit: (X-ray) NASA/CXC/SwRI/R.Gladstone et al.;
(Optical) NASA/ESA/Hubble Heritage (AURA/STScI)

mailto:kbjashi@kknpp.com
mailto:ppandaram@npcil.co.in
mailto:rramdoss@npcil.co.in
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