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��य पाठक� ,

नव वषर् दे श के भीतर �वकिसत गुजरात के काकारापार म� 700 मेगावाट दा�बत भार� पानी

�रएक्टर से �व�ुत आपूितर् क� शुरुआत क� सौम्य सूचना के साथ �ारं भ हुआ है । वतर्मान म�
�विभन्न क्षमताओं के �चािलत पीएचडब्ल्यूआरएस से �ाप्त तकनीक� ज्ञान के साथ, भारत ने

�डजाइन �वकिसत �कया है एवं उच्च मानक� के साथ नया 700 मेगावाट नािभक�य �व�ुत
�रएक्टर बनाया है । यह नािभक�य �व�ुत क्षे� म� भारतीय वैज्ञािनक� के कुशलता का नव�वधान
है । और राष्� क� ह�रत �व�ुत उत्पादन िमशन के समर्थन के िलए शी� ह� ऐसे बहुत �रएक्टर�
को स्था�पत करने क� योजना है । पढ़कर आनं�दत ह�…

आपको मालूम है

संपादक, जन जागरूकता सिमित

नािभक�य नारे

�वशेष आलेख
नािभक�य सामान्य ज्ञान

तैयारकतार् एवं संपादक:

के.बी. जाशी,

�भार� अिधकार�,
ट�एलड� �योगशाला
kbjashi@npcil.co.in
पुनर�क्षणकतार् :

पी. पण्डारम,

सदस्य सिचव,
जन जागरूकता सिमित
ppandaram@npcil.co.in

आर. रामदास,
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�ोत : : www.thirdway.org

�ोत: www.world-nuclear-news.org https://sites.lafayette.edu/

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 31 जनवर� 2021 को) अब तक इस �कार है ।

जार�कतार्:
रा.म. गोडबोले,
स्थल िनदे शक,
केकेएनपीपी स्थल

कुल उत्पािदत िवद् यु त इकाई
केकेएनपीपी �ारा कुल CO2 उत्सज�न म� कमी

52,862

िमिलयन यूिनट
45,408,610

टन

नोट: कोयले एवं नािभकीय ऊजा� के औसत जीवन चक्र ग्रीन हाउस गै स उत्सज�न
क्रमश: 888 एवं 29 (टन/गीगावाट घं टा) है ।
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Dear Readers,
The new year has begun on a charming note with the start of
electricity supply from the home-grown 700 MWe Pressurised
Heavy Water Reactor at Kakrapar in Gujarat. With the technical
know-how gained from the presently operative PHWRs of
various capacities, India developed an evolved design and built
this maiden 700 MWe nuclear power reactor with high
standards. This is a testament to the prowess of Indian
scientists in the field of nuclear power. And soon many such
reactors are planned to be established to support the nation’s
green power generation mission. Read on, happily!.

Nuclear Slogan

India debuts largest
domestically-built
nuclear reactor with
more planned

“The
700-megawatt
pressurized
heavy
water reactor of the
Kakrapar
Atomic
Power
Station
in
Gujarat is the first of
16 planned units that
-Chairman, PA Committee will help balance the
grid against growing
intermittent renewable
generation.
Renewables are less
capital intensive and
can be implemented
much more quickly.
Yet, they need to be
balanced with more
stable power.

A glimpse
of Asian
openbill Stork in Anuvijay
Township, Chettikulam

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

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

Ciconiiformes

Family: Ciconiidae
Genus: Anastomus
Species: A. oscitans
Binomial name:
Anastomus oscitans
Source: en.wikipedia.org

Nuclear
provides
clean
base
load
power
and
that
makes
KKNPP ‘s contribution to climate
it
an
important
change mitigation
element
of
our
climate
Climate change is the foremost global
strategy.”
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 Jan 31, 2021) is given below.
Source: : www.thirdway.org

52,862
No.of units of
electricity generated Million Units
Total CO2 emissions 45,408,610
avoided by KKNPP
Tonnes
Note: Average lifecycle GHG emissions for Coal &
Nuclear is 888 & 29 (tonnes/GWh) respectively.

Sh K.N. Vyas

Secretary, Department of
Atomic Energy and Chairman,
Atomic Energy Commission
Source: ETEnergyworld.com
dated Jan 19, 2021
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(Source: S.S. Bajaj, et al. (The Indian PHWR, Sep 2005;
www.sciencedirect.com )
NPCIL Mission:

Continued from
Dec 2020 edition

Technical session

Indian PHWR design and its evolution:

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.

Fuel : Thorium dioxide/depleted uranium fuel bundles
The thorium dioxide fuel bundles are used in the initial core for
initial flux flattening to achieve full power operation in initial
phase of reactor operation. The selection of the number of
bundles and their locations in the core is based on the detailed
physics and fuel management studies of the reactor.

The barrier to nuclear is
perception

Another alternative to achieve flux flattening in initial core is by
use of depleted uranium fuel bundles (0.5–0.6% 235U).
Depending upon the requirement 10–40% of initial core can be
loaded with depleted fuel bundles.

“A lot of sectors, like
transportation, communication
and medical facilities, work
non-stop and that requires
uninterrupted
and
steady
power supply. Nuclear energy
fits that profile perfectly. But
social responsibility demands
not
only
economic
development but sustainable
economic development, which
is unimaginable without clean
sources of energy and the
decarbonisation
of
our
economies.”

37 Element fuel bundle:
Thirty-seven element fuel bundle designed for 540MWe
reactors is an extension of the closed packed 19-element fuel
bundle. In this design, one more ring of elements has been
added.

37
Element
fuel
bundle

Source:
www.nfc.gov.in

Alexander Voronkov

Regional Director of
ROSATOM for the Middle East
and North Africa
Source: www.world-nuclearnews.org dated Dec 31,
2020, rosatom-mena.com

All the elements are of a small diameter of 13 mm. The bundle
has been designed to generate a bundle power of about 1MW.
This design has been studied for physics, fuel management and
safety aspects.
To be continued in Feb 2021 edition
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Nuclear Database
Updated as on February 02, 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
1
1
7
2
2
19
50
6
4
56
6
4
23
1
33
24
2
1
5
2
38
4
1
2
7
6
4
4
15
1
15
94
443

1641
375
1110
5930
1884
2006
13554
47518
3932
2794
61370
8113
1902
6885
915
31679
23172
1552
482
1318
1300
28578
1814
688
1860
7121
6859
2960
3844
13107
1345
8923
96553
393084

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

NUCLEAR POWER REACTORS
IN OPERATION

443

TOTAL NET INSTALLED
CAPACITY

393 084 MWe

NUCLEAR POWER REACTORS
UNDER CONSTRUCTION

52

REACTOR-YEARS OF
OPERATION

18 793

Regional Distribution of Nuclear Power Plants:

New connections to the grid: (Year 2021)

KAKRAPAR-3

Construction Start Date:22 Nov, 2010

630 MW(e) *, PHWR, INDIA
First Criticality Date: 22 July 2020
on 10 January

 First Grid Connection: 10 Jan, 2021

* Design capacity: 630 Mwe; Gross Capacity: 700 MWe
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India produces first indigenous
eye cancer treatment
Jan 15

BARC's round (a) and notched (b)
Ru-160 plaques (Image: DAE)

Nuclear News
Korea’s artificial sun broke a record

Jan 03

Korea has done the seemingly
impossible by running its artificial sun
nuclear fusion reactor, Korea
Superconducting Tokamak Advanced
Research (KSTAR) at a scorching 212
million degrees Fahrenheit for 20
seconds. That Is the
same
temperature as the core of the Sun—its hottest part. KSTAR is operated by
the Korean Institute of Fusion Energy (KFE) and first succeeded at nuclear
fusion in 2008. Since then, it has only been advancing further and further
into a sci-fi future. The millions of parts that make up KSTAR will eventually
be integrated into the international ITER project, which seeks to create the
largest tokamak ever. This reactor will ignite between 2030 and 2035 if
everything goes as planned.

India's Bhabha Atomic Research
Centre (BARC) has developed a
process to harvest medicalgrade ruthenium-160, allowing
the indigenous production of
plaques of the material for use
in
eye
cancer
therapy.
Ruthenium is a fission bySource: www.world-nuclear-news.org
product
of
the
nuclear
Jan 07
reprocessing cycle. The first IAEA announces innovation in tsetse fly control
batch of Ru-106 plaques, with a A new infrared system is helping
round configuration, were the International Atomic Energy
evaluated at Indian ophthalmic Agency (IAEA) to speed up the
centres including the All India sorting of male from female tsetse
flies as the agency controls the
Institute of Medical Sciences
breeding of the insect using
(AIIMS) in New Delhi, and
irradiation. The tsetse is a
confirmed to meet international
bloodsucking insect found in substandards, the DAE said
Saharan Africa which transmits a
Source: www.world-nuclear-news.org
parasite that can be fatal to both animals and humans. When the tsetse
Biden Administration prioritises
is a pupa - the stage before the fly becomes an adult - males and
climate on first day
Jan 21
females look alike, so tsetse flies had to be separated as adults.
Through this new sorting technique, male and female tsetse flies can be
distinguished earlier, meaning that the flies can be transported in the
pupal stage. This allows for the safer and more streamlined transport of
tsetse to Food and Agriculture Organization of the United Nations
(FAO)/IAEA field programmes using the sterile insect technique (SIT) .
President Biden pictured at
yesterday's inauguration
Following
his
inauguration
yesterday, US President Joseph
Biden has formally signed an
executive order to re-enter the
Paris Climate Change Agreement
and directed US departments and
federal agencies to "immediately
commence work to confront the
climate crisis". The USA's re-entry
will come into force in 30 days.
Source: www.world-nuclear-news.org

Indian reactor connected to the grid

Source: www.world-nuclear-news.org

Jan 11
Unit 3 of the Kakrapar nuclear
power plant in India's Gujarat state
has been connected to the
electricity grid. The reactor - the
country's
first
indigenouslydesigned 700 MWe pressurised
heavy water reactor (PHWR) achieved criticality in July last year.
India plans to put 21 new nuclear power reactors - including 10
indigenously designed PHWRs - with a combined generating capacity of
15,700 MWe into operation by 2031, the Department of Atomic Energy
announced in January 2019.
Source: www.world-nuclear-news.org
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Nuclear
Terminology

Lexicon

GIF
GIF - an acronym for the Generation IV International Forum.

More on GIF
Most of the six systems employ
a closed fuel cycle to maximise
the resource base. Three of the
six are fast neutron reactors
and one can be built as a fast
reactor, one is described as
epithermal, and only two
operate with slow neutrons like
today's plants.
Only one is cooled by light
water, two are helium-cooled
and the others have leadbismuth, sodium or fluoride salt
coolant. Three operate at low
pressure, with significant safety
advantage. One has the
uranium fuel dissolved in the
circulating
coolant.
Temperatures range from
510°C to 1000°C, compared
with less than 330°C for today's
light water reactors, and this
means that four of them can be
used
for
thermochemical
hydrogen production.
The sizes range from 150 to
1500 MWe (or equivalent
thermal), with the lead-cooled
one optionally available as a 50150 MWe 'battery' with long
core life (15-20 years without
refuelling)
as
replaceable
cassette or entire reactor
module. This is designed for
distributed
generation
or
desalination.

Established in 2001, the Generation IV International Forum
(GIF) was created as a co-operative international endeavour
seeking to develop the research necessary to test the feasibility
and performance of fourth generation nuclear systems, and
to make them available for industrial deployment by 2030.
The GIF brings together 13 countries (Argentina, Australia, Brazil,
Canada, China, France, Japan, Korea, Russia, South Africa,
Switzerland, the United Kingdom and the United States), as well
as Euratom – representing the 28 European Union members −
to co-ordinate research and development on these systems.
The GIF has selected six reactor technologies for further research
and development:

The gas-cooled fast reactor
(GFR)
The lead-cooled fast reactor
(LFR)
The molten salt reactor (MSR)
The sodium-cooled fast reactor
(SFR)
The supercritical-water-cooled
reactor (SCWR)
The very high-temperature
reactor (VHTR).

Generation IV: Nuclear Energy Systems Deployable no later than
2030 and the benefits of 4th generation reactors are:
Highly Economical
Enhanced Safety
Minimal Waste
Proliferation Resistant
www.gen-4.org, Wikipedia

See left
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As a part of PA outreach
activity,
Seminars,
Workshop, Lectures and
exhibitions
were
conducted
at
Educational Institutions
and Organizations.

Nuclear
Awareness in a
sport event at
Kudankulam
Village
Koodavai people welfare
society of
Kudankulam
orgnaised
a
State-level
Kabadi event and a mini
marathon as a part of Pongal
celebrations.
Event Date: Jan 29-31, 2021
In this mega event in which
over 1500 took part as
players and spectators,
KKNPP created awareness on
nuclear power and KKNPP
among them by playing
awareness short films in the
large screen kept in the play
ground. Besides, KKNPP has
offered 300 jersys with
KKNPP/nuclear branding for
the
participants
and
organisers.
Shri. M.S. Suresh, Project
Director of KKNPP-5&6,
flagged
off
the
mini
marathon held on the first
day
of
the
Kabadi
tournament.

PA outreach programme conducted
outside KKNPP:
Date

Organisation

Jan 29 to Koodavai people welfare society,
Jan 31 Kudankulam, Tirunelveli District

Total

Outside
KKNPP

No of
participants

Publications
distributed

1500

-

1500

-

Few glimpses
Nuclear Awareness in a sport event at Kudankulam Village,
Tirunelveli District held during January 29 to 31, 2021

Page 7 of 9

PA online
lecture to
members of
FRANC Society,
Nagercoil

Few glimpses

Outside
KKNPP

PA online lecture to members of Federation of
Residents Associations of Nagercoil Corporation (FRANC),
Nagercoil on Dec 26, 2020

Online
lecture
was
organised to the members
of Federation of Residents
Associations of Nagercoil
Corporation
(FRANC),
Nagercoil
on Nuclear
Energy.

Date: Dec 26, 2020
A total of 30 general public
participated during the
awareness programme.

PA
Virtual Industrial
Visit to students of
Fr.C. Rodrigues
Institude of
Technology, Navi
Mumbai
Public awareness committee,
KKNPP organised a virtual
Industrial Visit to students of
mechanical
engineering
students of Fr.C. Rodrigues
Institude of Technology, Navi
Mumbai.

Date: Dec 29, 2020
Shri Devaprakash J,
Sr. Manager(HR) interacted
with the students during the
virtual visit. A total of 176
students
with
faculties
participated in the awareness
programme.

PA Virtual Industrial Visit to KKNPP for the mechanical
engineering students of Fr.C. Rodrigues Institude of Technology,
Navi Mumbai on Dec 29, 2020
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Feature article

Did
you know?

Electric Vehicles

Source: World Nuclear Association
Continued from Aug 2020

People without access to
electricity

The good news is that the number
of people without access to
electricity fell from 1.7 billion in
2000 to 860 million in 2018 and
by 2030 is projected to fall by
36%, despite an increase in the
global population.
Asia has made significant progress
in providing access to electricity
for people and in 2016 reached
the electrification rate of 89%,
while in 2000 the indicator was
merely 67%. It is expected that the
universal access to electricity can
be achieved in Asian countries by
2030.

Source: ROSATOM

Health effects
Using traditional health impact assessment methods in 25
European cities with 39 million inhabitants, the ECfunded Aphekom project in 2011 showed that present air
pollution levels, mainly from vehicle traffic driven by
internal combustion engines, petrol and diesel, resulted in
19,000 deaths per year.
Widespread adoption of electric vehicles would dramatically
reduce this. It estimated that the monetary health benefits
Source: https://www.skepticalscience.com
of complying with the World
Health Organization (WHO)
guidelines for particulate matter would total some €31.5
billion annually. Some cities were three times the 10
µg/m3 WHO guideline level for PM2.5 (PM2.5 refers to
particles
that
have
diameter
less
than
2.5
micrometres) particles.
Towards electro mobility: cars
Hybrid electric vehicles are powered by an internal
combustion (IC) engine and battery, which is charged by the
IC engine and regenerative braking. They depend entirely on
liquid fuels, while using regenerative braking to increase
efficiency. Their advantage is in urban driving, and their
significance is mostly as an important step towards plug-in
hybrid vehicles.
They may be parallel hybrid (also known as full hybrid)
technology, with both battery and/or engine propelling the
vehicle (with sophisticated controls), or series hybrid, with
the engine simply charging the battery. Both types may be
capable of plugging into mains electricity from the grid, in
which case they need much larger battery packs, as plug-in
hybrid electric vehicles (PHEV). For the series hybrid the
engine then is used only when needed, so it can run at
optimum speed and efficiency.
To be continued in Feb 2021

Nuclear Trivia
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Trivia

What is Wigner energy?
Energy stored in a crystalline substance as a
result of neutron irradiation. This phenomenon
is known as the Wigner effect. For example,
some of the energy lost by neutrons in a
nuclear reactor is stored by the graphite
moderator. As a result, the crystal lattice is
changed and there is a consequent change in
the physical dimensions of the moderator. It is
named after the US physicist of Hungarian
origin, Eugene Wigner (1902–95).

Prepared & Edited by:

K.B.Jashi,
OIC, TLD Lab
kbjashi@npcil.co.in
Reviewed by:

P.Pandaram,
Member Secretary,
PA Committee
ppandaram@npcil.co.in

R. Ramdoss
Training Superintendent
& Chairman,
PA Committee
rramdoss@npcil.co.in

Issued by:

R.M.Godbole
Site Director,
Kudankulam Nuclear
Power Project

Eugene Wigner
Hungarian – American
theoretical physicist

Nov 17, 1902 – Jan 1, 1995

Any solid can display the
Wigner effect. The effect
is of most concern
in neutron moderators,
such as graphite, intended
to reduce the speed
of fast neutrons, thereby
turning them into thermal
neutrons
capable
of
sustaining a nuclear chain
reaction
involving
uranium-235.
The Wigner effect was a
problem for the reactors
at the Hanford Site in the
immediate

post-war

period, and resulted in
production cutbacks and a
reactor

being

shut

down. It was eventually
Contact details:
Public Awareness Committee
Kudankulam Nuclear Power Project
Kudankulam-627106
E-Mail: paawarenesskk@npcil.co.in

Graphite,
archaically
referred to
as plumbago, is
a Crystalline
form of the
element carbon
with its atoms
arranged in
a hexagonal
structure.

To create the Wigner effect, neutrons that collide
with the atoms in a crystal structure must have
enough energy to displace them from the lattice.
This amount (threshold displacement energy) is
approximately 25 eV. Wigner effect is a swelling of
the graphite moderator caused by the
displacement of atoms by neutron radiation. these
atoms are not in the ideal location, they have an
energy associated with them, much as a ball at the
top of a hill has gravitational potential energy.
This energy is referred to as Wigner
energy. Accumulation of energy in irradiated
graphite has been recorded as high as 2.7 kJ/g,
but is typically much lower than this.

discovered that it could be Dissipation of Wigner energy:
overcome by controlled A buildup of Wigner energy can be relieved by

heating and annealing.

Source:
www.oxfordreference.com,
IAEA, Wikipedia,

heating the material. This process is known
as annealing. In graphite this occurs at 250 °C.
See left

