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�वशेष आलेख
नािभक�य सामान्य ज्ञान

��य पाठक� ,

अंक – 108

भूमंडलीय ऊष्णता बढ़ रह� है । और इससे िनपटने के िलए आ�वष्कार हो रहे ह� ।

नािभक�य उन महत्वपूणर् �ौ�ोिग�कय� म� से एक है । परमाणु ऊजार् संयं�� और परमाणु-

चािलत अंत�रक्ष यान के बाद, अब उत्सजर्न म� कटौती करने के िलए परमाणु-चािलत
जहाज पर ध्यान है । जहाज िनमार्ण म� कई शीषर् उ�ोग �पघले नमक �रएक्टर तकनीक

का उपयोग करके जहाज बनाने क� योजना कर रहे ह� । यह तकनीक� वतर्मान म�
�वकास के अधीन है , जल्द ह� उच्च उत्सजर्न वाली नौकाओं को काबर्न-मु� या�ाओं म�

बदल दे गी, और इस �कार भूमंडलीय ऊष्णता से िनपटने म� मदद करे गी। पढ़कर
आनं�दत ह�…

अध्यक्ष, जन जागरूकता सिमित

नािभक�य नारे
िनवल शून्य के िलए नािभक�य क� आवश्यकता है
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“परमाणु स्वच्छ, �व�सनीय और

सतत ऊजार् �ोत है , िनवल-शून्य
हािसल करने म� अहम भूिमका
िनभाएगा”
3

�ोत : WNA

केकेएनपीपी का जलवायु प�रवतर्न के न्यूनकरण म� योगदान

जलवायु प�रवतर्न आज वै��क पयार्वरण मु�� म� सवार्िधक
महत्वपूणर् है । नािभक�य �व�ुत न्यूनतम काबर्न �ौ�ोिग�कय�
म� से एक है जो बढ़ती हुई आबाद� एवं सामा�जक-आिथर्क
�वकास के िलए �व�ुत उत्पादन करते हुए �ीन हाउस गैस�
(जीएचजी) के उत्सजर्न (अिधकतर CO2) म� कमी लाती है ।
CO2 के उत्सजर्न म� कमी लाने म� केकेएनपीपी का योगदान
(�दनांक 30 जून 2021 को) अब तक इस �कार है ।
कुल उत्पा�दत �व�ुत इकाई
केकेएनपीपी �ारा कुल

CO2 उत्सजर्न म� कमी

57,670

िमिलयन यूिनट

49,538, 401
टन

नोट : कोयले एवं नािभक�य ऊजार् के औसत जीवन च� �ीन हाउस गैस उत्सजर्न
�मश: 888 एवं 29 (टन/गीगावाट घंटा) है ।
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Dear Readers,
Global warming is on the rise. So does the inventions to
tackle it. Nuclear is one of crucial technologies in that.
After nuclear power plants and nuclear-powered
spacecraft, now on the cards to cut down emissions is the
nuclear-propelled ship. Many top players in shipbuilding
are planning to build ships using molten salt reactor
technology. This technology which is presently under
development will soon turn the high-emission sailings into
carbon-free voyages, and thus will help combating global
warming. Read on, happily!

Issue –108

Construction of Units
5 and 6 at KKNPP
commences

“It is a matter of
great pride that First
Nuclear News
Pour of Concrete
Lexicon
(FPC) of KKNPP-5&6
Did you know?
has started on 29th
June 2021 at 1100
Feature article
hours. AEC Chairman
Nuclear Trivia
and CMD NPCIL
flagged
off
the
-Chairman, PA Committee
Program. It is a
coincidence that on
Nuclear Slogan
this day in June 2017,
First Pour of Concrete
of KKNPP-3&4 was
also started. I am
“Nuclear is a clean, reliable
taking
this
and sustainable energy
opportunity
to
source, will play a pivotal
express my pride and
role in achieving net-zero.”
joy and convey my
A glimpse
of Painted
heartiest
stork in Anuvijay Township,
Source: WNA
congratulations to the
Chettikulam
entire team who has
KKNPP ‘s contribution to climate
contributed
to
change mitigation
Photography by Sunil VP,
Climate change is the foremost global achieve this task.”
Operation Superintendent,
KKNPP 1&2

Scientific classification
Kingdom: Animalia
Phylum: Chordata
Class:
Aves
Order:

Ciconiiformes

Family:
Genus:

Ciconiidae
Mycteria
M. leucocephala

Species:
Binomial name:
Mycteria leucocephala
Source: en.wikipedia.org

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 June 30, 2021) is given below.
57,670
No.of units of
electricity generated Million Units
Total CO2 emissions 49,538,401
avoided by KKNPP
Tonnes
Note: Average lifecycle GHG emissions for Coal &
Nuclear is 888 & 29 (tonnes/GWh) respectively.

R.M. GODBOLE

Site Director, KK Site
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“We are determined to complete
the construction of the reactor,
which is an example for Indo–
Russian strategic cooperation to
make the KKNPP the largest
power producing facility in the
country, within this schedule.
The first two nuclear reactors
had so far generated 57 billion
units of power. More than 50%
of construction of reactors 3 and
4 had been completed. These
reactors will place India among
the frontrunners of nuclear
energy producing countries,”

Few glimpses from First Pour of Concrete (FPC) at
Units 5&6 at Kudankulam (KKNPP 5&6)

K.N. Vyas

Secretary, Department of
Atomic Energy and Chairman,
Atomic Energy Commission

“Units 1 and 2 have generated
more than 57.4 billion units of
carbon free green energy since
they were commissioned. While
global warming is a serious
issue of concern world over,
KKNPP plays a vital role in
generating green energy. The
contribution will be more when
the plant generates 6,000 MW.”

Satish Kumar Sharma
Chairman and managing director
Nuclear Power Corporation of
India Limited

Press
clippings
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“1st pour of concrete at the
construction site of the 5th
nuclear
reactor
of
Kudankulam NPP, happened
today, is one of significant
moments in the RussianIndian
nuclear
energy
cooperation. It demonstrates
our firm devotion to achieve
success in all bilateral
undertakings.”

Nikolay Kudashev
Russian Ambassador to India

“For many years the
Kudankulam
NPP
construction project has
been a symbol of close
cooperation
between
Russia and India. However,
we do not want to stop at
what had already been
achieved. Rosatom has all
the most advanced nuclear
power technologies.”

Alexey Likhachev

Director General, Rosatom

Press clippings on First Pour of Concrete (FPC) at
Units 5&6 at Kudankulam (KKNPP 5&6)
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Technical session

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

How ATF could shape the
nuclear fuel market?
“Organization
of
Economic
Cooperation and Development
(OECD) experts foresee that
accident tolerant fuels (ATF) will
dominate the nuclear fuel market
within 10 to 20 years. This is a very
short timeframe by the standards of
the nuclear industry, where reactor
research and preparation alone can
take up to a decade. Such an
optimistic forecast means that ATF
is a product very much anticipated
by the market. After all, ensuring
nuclear safety - that there will be no
serious consequences even in the
event of incidents - is a crucial step
towards
increasing
public
acceptance of nuclear energy. And,
as we all know, where there is
demand, supply will follow.”

Indian PHWR design and its evolution:
Fuel : Fuel handling
A separate calibration and maintenance facility to test various
sub-assemblies like ram assembly, separators, B-ram drive,
various process devices and control equipment has been
introduced in Kaiga Generating Station and in 540MWe units
also. This is specifically meant for performance testing after
major maintenance.
Rajasthan Atomic Power Station #2 onwards indigenous
manufacture of major assemblies like fuelling machine head,
carriage, fuel transfer system, doors, etc., has been going on
from 1991. Indigenous manufacture of B-ram and other ball
screws, oscillating type shaft seals, etc., has also been
successfully done.

Source:
www.nfc.gov.in

From Kaiga Generating Station onwards, tank in tank concept is
used in the design of Spent Fuel Storage Bay of 220MWe
reactors, so that any leak in the liner can be collected into the
interspace.
Natalia Nikipelova

President, TVEL , Russian nuclear
fuel manufacturer
Source: www.world-nuclear-news.org
dated Jun 02, 2021

To be continued in May 2021 edition
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Nuclear Database
Updated as on July 05, 2021

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

Current Status:
Country
ARGENTINA
ARMENIA
BELARUS
BELGIUM
BRAZIL
BULGARIA
CANADA
CHINA
CZECH REP
FINLAND
FRANCE
GERMANY
HUNGARY
INDIA
IRAN
JAPAN
KOREA
MEXICO
NETHERLANDS
PAKISTAN
ROMANIA
RUSSIA
SLOVAKIA
SLOVENIA
SOUTH AFRICA

SPAIN
SWEDEN
SWITZERLAND
TAIWAN
UKRAINE
UAE
UK
USA
Total

No. of
MWe
Reactors

3
1641
1
415
1
1110
7
5942
2
1884
2
2006
19 13624
51 48528
6
3934
4
2794
56 61370
6
8113
4
1902
23
6885
1
915
33 31679
24 23150
2
1552
1
482
6
2332
2
1300
38 28578
4
1837
1
688
2
1860
7
7121
6
6882
4
2960
4
3844
15 13107
1
1345
15
8923
93 95523
444 394226

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

NUCLEAR POWER REACTORS
IN OPERATION

444

TOTAL NET INSTALLED
CAPACITY

394 226 MWe

NUCLEAR POWER REACTORS
UNDER CONSTRUCTION

51

REACTOR-YEARS OF
OPERATION

18 979

Regional Distribution of Nuclear Power Plants:

New connections to the grid: (Year 2021)
Construction Start Date:22 Nov, 2010
First Criticality Date: 22 July 2020
630 MW(e) *, PHWR, INDIA 
First Grid Connection: 10 Jan, 2021

KAKRAPAR-3

on 10 January

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

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

Construction Start Date: 20 Aug, 2015
First Criticality Date: 28 Feb, 2021
 First Grid Connection: 18 Mar, 2021
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)
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USNC
subsidiary
supporting
Cislunar rocket contractors Jun18

Ultra Safe Nuclear Technologies
(USNC-Tech) - a subsidiary of
Ultra Safe Nuclear Corporation
(USNC) - is providing "critical
support" to both prime
contractors in the first phase of
the Demonstration Rocket for
Agile
Cislunar
Operations
(DRACO) programme to develop
a nuclear thermal propulsion
system (NTP) for cislunar
operations.. NTP systems, which
use a nuclear reactor to heat
propellant
to
extreme
temperatures before expelling
the hot propellant through a
nozzle to produce thrust, offer a
thrust-to-weight ratio around
10,000 times greater than
electric propulsion and a
propellant efficiency that is twoto-five times greater than
chemical propulsion.
Source: www.world-nuclear-news.org

Construction begins for units 5 and
6 of Kudankulam NPP
Jun 29

Nuclear News
Pilot Natrium plant to be built in Wyoming
Jun 03
Plans to construct a Natrium reactor
demonstration project at a retiring coal
plant in the US state of Wyoming were
announced yesterday by TerraPower,
PacifiCorp and Wyoming Governor
Surry (Image: Dominion Energy)
Mark Gordon.
The
companies
are evaluating several potential locations in the state for the plant, which
will feature a 345 MWe sodium-cooled fast reactor combined with a
molten salt energy storage system that can boost the system's output to
500 MWe for more than five-and-a-half hours when needed. They expect
to announce the selected site by the end of 2021. The demonstration
project in Wyoming will be a fully functioning power plant and is intended
to validate the design, construction and operational features of the
Source: www.world-nuclear-news.org
Natrium technology, TerraPower said.
Russia starts building lead-cooled fast reactor
Jun 08
Russian nuclear fuel manufacturer
TVEL has announced the start of
construction of a 300 MW nuclear
power unit enabled with the
innovative BREST-OD-300 leadcooled fast reactor at the site of
the Siberian Chemical Combine, in
Seversk. The reactor will run on
The start of construction on BREST-300
mixed uranium-plutonium nitride
(Image: TVEL)
(MNUP) fuel, specially developed
for this facility as the "optimal solution" for fast reactors. TVEL said that, for
the first time in history, a nuclear power plant powered by a fast reactor
will be built alongside closed nuclear fuel cycle servicing enterprises on one
site. BREST-OD-300 reactor will provide itself with its main energy
component - plutonium-239 - by reproducing it from the isotope U238.
Source: www.world-nuclear-news.org

The construction of Units 5 and
6 at Kudankulam commenced
today with the placement of
First Pour of Concrete (FPC).
The First Pour of Concrete is an
important milestone in a
nuclear power project that is
reckoned as the start date of
the project. The ceremony was
attended by senior officials of
the DAE, including Atomic
Energy Commission Chairman V
N Vyas, the NPCIL and Rosatom.
Source: www.theweek.in

Fusion plant backed by Jeff Bezos to be built in UK
Jun 17
A company backed by Amazon's
Jeff Bezos is set to build a largescale nuclear fusion demonstration
plant in Oxfordshire. Canada's
General Fusion is one of the
leading private firms aiming to turn
the promise of fusion into a
commercially viable energy source. General Fusion will enter into a longterm commercial lease with the UK Atomic Energy Authority following the
construction of the facility at the Culham campus. The new facility will be
built at Culham, home to the UK's national fusion research programme. It
aims to be operational by 2025. Fusion is the process by which the Sun
generates energy. Harnessing it here on Earth is seen as a critical step
towards greener nuclear power.
It differs from the traditional nuclear approach by attempting to fuse atoms
together rather than splitting them.
Source: www.bbc.com

Page 7 of 9

Nuclear
Terminology

More on
Radioactivity, natural
The highest known level of
background radiation affecting
a substantial population is in
Kerala and Tamil Nadu in India
where some 140,000 people
receive doses which average
over 15 millisievert per year
from gamma radiation in
addition to a similar dose from
radon. Comparable levels occur
in Brazil and Sudan, with
average exposures up to about
40 mSv/yr to many people.
Several places are known in
Iran, India and Europe where
natural background radiation
gives an annual dose of more
than 50 mSv and up to 260 mSv
(at Ramsar in Iran). Lifetime
doses from natural radiation
range up to several thousand
millisievert.
All living beings have been
exposed to a constant flux of
natural radiation on the surface
of our friendly planet: to no
negative effect. Even the food
we eat or the air we breathe
contains radioactive elements –
either formed thanks to the
intervention of cosmic rays, or
as old as the solar system itself.
There is absolutely no way to
escape from it: even we are
radioactive! Eight thousand
atoms of potassium 40 or
carbon 14 disintegrate in our
bodies every second.
Source: www.aerb.gov.in,
www.euronuclear.org,
www.radioactivity.eu.com, & WNA

Lexicon

Radioactivity, natural
Naturally occurring nuclides which are radioactive. A
distinction is drawn between natural radionuclides which are
continuously regenerated by nuclear reactions of cosmic
radiation,
cosmogenic
radionuclides
and
primordial
radionuclides, which have existed since the earth was formed and
due to their long half-life have not yet decayed and the
radionuclides generated from the primordial radionuclides U-238,
U-235 and Th-232 of the associated decay chain.
Natural
radionuclide

Cosmogenic radionuclides:
Radionuclides generated by
interaction
of
cosmic
radiation with the atomic
nuclei of the atmosphere or
with extraterrestrial matter
coming down to earth as
meteors or meteorites.
Ex: H-3, Be-7, C-14, Ar-39

Primordial radionuclides:
Initial radionuclides existing
since the earth was formed and
which have not completely
decayed due to their long halflife in addition to the
radionuclides generated from
the primordial radionuclides
U-238, U-235 and Th-232 of the
associated decay chain.

Background radiation, i.e.,
ionizing radiation present in the
environment may be from
natural origin or artificial/manmade
sources.
Natural
background radiation sources
are cosmic rays and terrestrial
sources, natural radioactive
material such as radon from
ground, building walls and
floors, and traces of naturally
occurring radioactive material
in food and drinks. Worldwide average of effective dose from
background natural radiation is about 2.4 mSv/year (2400
µSv/year). In Kerala coast this is about 12.5 mSv/year. In northern
Iran, this value is about 260 mSv/year. Naturally-occurring
background radiation is the main source of exposure for most
people. Levels typically range from about 1.5 to 3.5 millisievert
per year but can be more than 50 mSv/yr.
See left
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Feature article

Did
you know?

Electric Vehicles

Source: World Nuclear Association
Continued from Aug 2020

Oceans are a pillar of
climate regulation
The
rise
of
atmospheric
greenhouse gases, particularly
carbon dioxide from industrial
activities and anthropogenic land
use have been the dominant
contributors to global warming.

The ocean plays a major role in
buffering the earth’s climate
system and in reducing the rate of
global warming: acting as a giant
sink, it captures and stores
CO2 away from the atmosphere.
Carbon dioxide is absorbed by the
oceans and can be drawn in and
transported by water masses or
taken up during photosynthesis
and converted into organic
matter. Much of this organic
matter is recycled in the surface
ocean when grazed upon and
broken down by zooplankton and
microbes.
The theme of this year’s World
Oceans Day (June 8)- ‘life and
livelihoods’ - focuses on the
importance of sustaining the
ocean for all forms of life on
Earth.
Source:
International Atomic Energy
Agency, wikipedia

Towards electromobility: buses and trucks:
Regarding electric trucks, range is obviously the main issue.
However, concern about diesel emissions and the simplicity
of the electric drive train (hence low lifetime maintenance) is
driving innovation here. The global logistics company DHL is
the biggest buyer in the world of trucks. Having failed to find
manufacturers who would build electric trucks for it, DHL
acquired a company called Scooter and is reported to be
producing trucks with a view to having 35,000 on the road by
2023, mainly in urban applications involving less than 200 km
per day.
In November 2017 Tesla announced
its Semi, a class 8 heavy
Source: https://www.skepticalscience.com
truck, driven by four motors from Tesla 3, hence about 770
kW, with battery pack estimated to be 960 kWh. Fast
charging – for 650 km in 30 minutes – requires some 1.2
MWe, though other figures suggest 8 x 72 amp charging
modules of 216 kW, hence 1.73 MWe. A full charge takes it
800 km, so about 1.2 kWh/km. A 800 kWh lithium-ion
battery pack is expected to weigh about 5 tonnes. Limited
production of the Tesla Semi was planned from the end of
2020.
Tesla electric semi truck

Source: www.tesla.com

Peterbuilt, Daimler and Cummins are also working on class 8
trucks, with more modest claims regarding range. London,
UK has hybrid buses from five manufacturers. Elsewhere in
Europe, Siemens is supplying hybrid drive systems for buses.
New York also has about 1000 hybrid buses.
To be continued in June 2021
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Nuclear Trivia

What
is
unique
Natrium technology?
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Innovative Technology
for
Efficient
Energy
Storage :
Generation IV non-light
water reactors offer
many
advantages
including potential better
economics, improved fuel
utilization,
higher
operating temperatures
for industrial process
heat applications and
integrated energy storage
systems, and the ability
to close the fuel cycle.
Sodium-cooled
fast
reactors have the highest
technology
readiness
levels of any advanced
non-light water reactor
that
enables
the
technology
to
be
commercialized
fast
enough to have an impact
on decarbonization.
The
innovative
combination
of
an
advanced sodium fast
reactor with energy
storage
allows
the
reactor to operate at a
high capacity factor
while
simultaneously
capturing more daily
electricity revenue and
supporting the increased
use of renewables.
Source :
https://natriumpower.com,
www.terrapower.com

Trivia

about

TerraPower and GE Hitachi Nuclear Energy
brought together their decades of unparalleled
design expertise and technical capabilities to
develop the Natrium™ technology, which
features a cost-competitive sodium fast
reactor combined with a molten salt energy
storage system. This unique combination will
provide clean, flexible energy and stability, and
integrate seamlessly into power grids with
high penetrations of renewables.

The system features a 345MWe reactor and can
be optimized for specific markets. Its innovative
thermal storage has the potential to boost the
system’s output to 500MWe of power for more
than five and a half hours when needed. This
allows for a nuclear design that follows daily
electric load changes and helps customers
capitalize on peaking opportunities driven by
renewable energy fluctuations.

Improvements in Performance and Cost:
With a sodium fast reactor, integrated energy
storage and flexible power production, the
Natrium technology offers carbon-free energy
at a competitive cost and is ready to integrate
seamlessly into electric grids with high levels
of renewables.
 345 MWe reactor
 Four times more fuel efficient than light
water reactors
 80% less nuclear-grade concrete per MWe
 Gigawatt-hour-scale energy storage
(capacity of 500 MWe output for 5.5+ hours)
See left

