जन जागरूकता ई-संवाद प�
िसतंबर 2021

कुडनकुलम न्यू�क्लयर पॉवर �ोजेक्ट

इस अंक म�:
नािभक�य नारे
तकनीक� स�
नािभक�य आंकड़ा
नािभक�य समाचार
शब्द कोश
आपको मालूम है

उत्सजर्न को िनयं��त करना भूमंडलीय ऊष्णता (ग्लोबल वािम�ग) को िनयं�ण म� रखने का िसफर्

एक तर�का है । वातावरण म� मौजूद काबर्न डाइऑक्साइड क� भार� मा�ा के बारे म� क्या ? एक
ऐसी �ौ�ोिगक� जो बड़े पैमाने पर वातावरण CO2 को अवशो�षत कर पत्थर म� प�रवितर्त करती

है , इसी मह�ने उपयोग म� आई है । आइसल�ड म� �स्थत �वश्व का पहला सबसे बड़ा काबर्न कैप्चर

संयं� ओकार्, एक वषर् म� लगभग 4000 मी��क टन अस्वच्छ काबर्न को खींचने म� सक्षम है और

इसे भूिमगत गुफाओं म� डालता है जहां CO2 पानी के साथ िमि�त होती है जो समय अविध के
बाद पत्थर बन जाएगी। इसके अित�रक्त , वैज्ञािनक एवं पयार्वरण�वद जलवायु प�रवतर्न से

िनपटने के िलए पूरे �वश्व म� ऐसे काबर्न कैप्चर संयं� चाहते ह� । पढ़कर आनं�दत ह�…

अध्यक्ष , जन जागरूकता सिमित

�वशेष आलेख
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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,

�िशक्षण अधीक्षक एवं
अध्यक्ष,
जन जागरूकता सिमित
rramdoss@npcil.co.in
जार�कतार्:
रा.म. गोडबोले,
स्थल िनदे शक,
कुडनकुलम न्यू�क्लयर
पॉवर �ोजेक्ट
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��य पाठक� ,

1

केकेएनपीपी स्थल पर 7 जन संपकर् कायर्�म आयो�जत �कए गए

2

420 घंट� का जन संपकर्, 79 लोग� से संपकर्

33

801 जन जागरूकता �काशन �वत�रत �कए गए

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 िसतंबर 2021 को) अब तक इस �कार है ।
कुल उत्पािदत िवद् यु त इकाई

60,383
िमिलयन यूिनट

केकेएनपीपी �ारा कुल CO2 उत्सज�न म� कमी 51,869,405
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,
Controlling of emissions is just one way of keeping
global warming in check. What about the huge amount
of carbon dioxide out there in the atmosphere? A
technology that absorbs large scale of atmosphere CO2
and converts into stone has come into use this month.
Orca, world’s first largest carbon capture plant located
in Iceland, is capable of pulling about 4000 metric tons
of dirty carbon in a year and dump it into underground
caverns where CO2 is mixed with water which over
period of time will become stone. What’s
more, scientists and environmentalists want more such
carbon capture plant across the world to combat
climate change. Read on, happily!
-Chairman, PA Committee

Spotlight of September 2021

A glimpse
of Oriental
Magpie Robin in Anuvijay
Township, Chettikulam

Photography by Nidhin C
Scientific Officer-E
WM&AS, KKNPP 1&2

Scientific classification
Kingdom: Animalia
Phylum: Chordata
Class:
Aves
Order: Passeriformes
Family: Muscicapidae
Genus: Copsychus
Species: C. saularis
Binomial name:
Copsychus saularis
Source: en.wikipedia.org

1

7 on-site
organised

outreach

programme

2

420
hours
of
Public
Outreach, reaching 79 people

3

801 PA Publications distributed

KKNPP ‘s contribution to climate
change mitigation
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 Sep 30, 2021) is given below.

Nuclear industry
should broaden its
business case beyond
power markets

“

“Building
back
better” for nuclear
might mean more
than just generating
electricity
as
it
competes
with
emerging renewable
energy and storage
technologies.
We
need to pursue a
silver buckshot rather
than a silver bullet
approach.
All
of
these
technologies have to
come into play at
various
levels.
Everybody is seeking
clean
dispatchable
power and nuclear
provides
that.
Nuclear is certainly a
very reliable source
for
the
power
necessary to create
hydrogen.

”

60,383
No.of units of
electricity generated Million Units
Total CO2 emissions 51,869,405
avoided by KKNPP
Tonnes
Note: Average lifecycle GHG emissions for Coal &
Nuclear is 888 & 29 (tonnes/GWh) respectively.

Jennifer Granholm
U.S. Secretary of Energy

Source: www.jwnenergy.com
dated 21 Sep 2021
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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.

Indian PHWR design and its evolution:
Primary heat transport system:
Perspective
view
of
steam generator and PHT
system (one bank)

Innovations in Nuclear
Hydrogen for a Clean
Energy Transition

“A single 1000 megawatt
nuclear power reactor could
produce more than 200 000
tonnes of hydrogen each
year to fuel more than
400 000 fuel cell vehicles or
more than 16000 long haul
fuel cell trucks.”

Mikhail Chudakov

Deputy Director General and
Head of the Department of
Nuclear Energy, IAEA
Source: www.iaea.org dated 21 Sep 2021

The primary heat transport system pressure control in
220MWe units is based on the ‘feed and bleed’ concept. During
normal operation, the average pressure of both outlet headers
is controlled at a set pressure of 8.53MPa to keep the system
‘solid’, i.e. no bulk boiling is permitted. Operational transients
such as turbine trip, load rejection, boiler feed pump
trip, reactor power setback, etc., cause ‘swell’ or ‘shrinkage’.
The feed or bleed control valves actuate to counter these
swells/shrinkages. Though the system is ‘solid’ there is some
finite compressibility of the system, which keep the pressure
changes within a fairly narrow band. The feed is provided by
two feed control valves located on the discharge side of
primary pressurizing pumps, which take suction from storage
tank. Two bleed control valves are connected to reactor inlet
header and hot bleed needs to be depressurized, cooled and
returned back to storage tank via purification system.
To be continued in Oct 2021 edition
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Nuclear Database
Updated as on October 01, 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
3
2859
15 13107
2
2690
15
8923
93 95523
444 394586

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

NUCLEAR POWER REACTORS
IN OPERATION

444

TOTAL NET INSTALLED
CAPACITY

394 586 MWe

NUCLEAR POWER REACTORS
UNDER CONSTRUCTION

51

REACTOR-YEARS OF
OPERATION

19 086

Regional Distribution of Nuclear Power Plants:

New connections to the grid: (Year 2021)
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

KAKRAPAR-3

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

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

BARAKAH-2
1345 MW(e), PWR
UAE on 14 September

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
Construction Start Date:16 Apr, 2013
First Criticality Date: 27 Aug, 2021
 First Grid Connection: 14 Sep, 2021

* Design capacity: 630 MW(e); Gross Capacity: 700 MW(e)
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Successful test of recycled fuel
Sep 17

Recycled
REMIX
(from
Regenerated Mixture) nuclear fuel
has passed a five-year operational
test in Russia and is ready for pilot
operation,
Rosatom
fuel
subsidiary TVEL has said. REMIX is
designed to reduce uranium
consumption and close the fuel
cycle using mainstream lightwater reactors. REMIX (from
Regenerated Mixture) fuel is
made
from
uranium
and
plutonium recovered as an
unseparated
mixture
from
previously used fuel. They are
topped up with low-enriched
uranium to give a fuel that
performs within the same
parameters as normal fuel made
only from fresh low-enriched
uranium. This means a reactor
would not need any modification
to start using REMIX.

Nuclear News
BHEL receives orders for turbine islands
Sep 02
Bharat Heavy Electricals Ltd (BHEL) has
received orders from Nuclear Power
Corporation of India Ltd (NPCIL) for the
turbine islands for six nuclear power
units - four at Gorakhpur and two at
Kaiga. BHEL said the INR108 billion
(USD1.5 billion) order for turbine island
EPC (engineering, procurement and construction) is its "largest ever". The
orders were awarded on 30 August and "envisage setting up of 4 units of
700 MWe at Gorakhpur, Haryana and 2 units of 700 MWe at
Kaiga, Karnataka“. According to India's 12th five-year plan for 201217, which was modified in 2017 and 2018, a total of four PHWRs are
planned at Gorakhpur. The country's Atomic Energy Regulatory Board
approved the start of pre-construction excavation work at the site in 2018.
The two PHWRs planned for construction at Kaiga would become the fifth
and sixth units at that site.
Source: www.world-nuclear-news.org

MBIR project enters installation phase
Sep 09
Russia's MBIR multipurpose sodiumcooled fast neutron research reactor is
now in the installation phase, Rosatom
Director General Alexey Likhachov
announced yesterday. Likhachov's
announcement was made during a
working trip to the city of Dimitrovgrad
in the Ulyanovsk region to monitor the construction of the reactor, which
Source: www.world-nuclear-news.org began at the site of the Research Institute of Atomic Reactors (NIIAR) in
Nuclear needed for hydrogen September 2015. The MBIR is a 150 MWt, sodium-cooled fast reactor and
production, study says
Sep 27 will have a design life of up to 50 years. It will be a multi-loop research
reactor capable of testing lead, lead-bismuth and gas coolants, and running
on MOX (mixed uranium and plutonium oxide) fuel. The MBIR will replace
the BOR-60 experimental fast reactor that started operations at NIIAR's site
Source: www.world-nuclear-news.org
in 1969.

To
facilitate
rapid
decarbonisation
and
cut
dependency on fossil fuels, both
nuclear energy and renewables
are needed for power and
hydrogen production, a new
independent
study
has
concluded. The study, by Aurora
Energy Research, investigates
the benefits of deploying both
nuclear and renewables for
hydrogen
production,
to
support the energy transition
and meet UK climate targets.
Source: www.world-nuclear-news.org

China's HTR-PM reactor achieves first criticality
Sep 13
The first of the two hightemperature gas-cooled reactors of
the demonstration HTR-PM plant at
Shidaowan, in China's Shandong
province, attained a sustained
chain reaction for the first time
yesterday. The reactor is scheduled
to be connected to the electricity grid before the end of this year. The No.1
reactor achieved first criticality at 9.35am on 12 September, China
Huaneng announced. It noted this milestone was reached 23 days after the
start of fuel loading. A further 18 such HTR-PM units are proposed for the
Shidaowan site. Beyond HTR-PM, China proposes a scaled-up version
called HTR-PM600, which sees one large turbine rated at 650 MWe driven
by some six HTR-PM reactor units.
Source: www.world-nuclear-news.org
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Nuclear Slogan

“More than a third of all medical
procedures involve Nuclear energy”
Source: https://liveps.ru/

Benefits of Carbon-Free
Power
Nuclear power benefits the
global
ecosystem
by
preventing
further
temperature increases.
Maintaining a consistent
climate
protects
habitats, food sources, and
more, preserving biodiversity.
It also prevents humans
from the adverse health
effects of air pollution.
As
greenhouse
gas
emissions rise, individuals
experience increased risks of
lung cancer, strokes, and
heart attacks. Poor air quality
also causes wheezing, chest
pain,
shortness
of
breath, asthma attacks, and
more.
Climate
change
also
decreases Earth’s ability to
produce food, increasing the
rate of starvation.
Nearly
820
million
individuals already experience
hunger
annually.
The
starvation rate will rise if
climate change continues
altering Earth’s surface.

As a part of public awareness programme, visits of Public from districts
of Tirunelveli, Kanyakumari and Tuticorin to KKNPP were organised.
The visitors of KKNPP were provided with a detailed information on
nuclear power generation and its safety principles.
Program organised

No.of participants

Publications distributed

1000

424

377

100

46

33
6

10

1

1
Industrial Training Institute

Source: Canadian Nuclear Association

At
site

PA activity conducted at KKNPP Site

Public

Page 6 of 10

Miss R. Saranya, IAS
Asst.Collector at KKNPP
(Sep 03)

Internal Auditors of KKNPP at
Nuclear Information Center
(Sep 04)

Family members of KKNPP staff
(Sep 09 )

Few glimpses from Site Visit

At
site
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Staff of C&MM, KKNPP
(Sep 15)

Family members of KKNPP staff
(Sep 16)

Students and staffs of
Government ITI Radhapuram
(Sep 27)

Few glimpses from Site Visit

At
site
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Nuclear
Terminology

More on Radon
Radon can enter all types of
homes: old, new, homes on
slab,
homes
with
crawlspaces,
homes
with
basements, and sealed or
unsealed homes. Elevated
radon levels are found all over
the world, in all types of
homes.

Specifically,
radon
enters
homes through cracks in the
foundation,
suspended
floors,
construction
joints, cracks in basement
walls, sump holes, plumbing
penetrations, and even small
holes. Some common ways of
reducing radon levels in
existing buildings include:
increasing
under-floor
ventilation
Installing a radon sump
system in the basement or
under a solid floor
Avoiding the passage of
radon from the basement into
living spaces
Sealing floors and walls and
Improving the ventilation of
the building, especially in the
context of energy conservation.

Lexicon

Radon
Radon is a naturally occurring, radioactive gas that results
from the natural decay of radium, a natural decay product of
uranium. Uranium is a natural part of the earth’s crust and
concentrations vary from place to place. Therefore, Radon
levels vary from one location to another.
Radon is odorless, colorless, and cannot be detected by human
senses. However, not knowing if your home has high levels of
Radon can be deadly. As a carcinogen, Radon is the second
leading cause of lung cancer in the United States; second only
to tobacco use.
Radon is a chemical element with
the symbol Rn and atomic number 86. It
is a radioactive, colorless, odorless,
tasteless noble gas.
Its most
222
stable isotope, Rn, has a half-life of
only 3.8 days, making it one of the rarest
elements. Since thorium and uranium
are two of the most common radioactive
elements on Earth, while also having
three isotopes with half-lives on the
order of several billion years, radon will
be present on Earth long into the future despite its short half-life.
The decay of radon produces many other shortlived nuclides, known
as radon daughters, ending at stable isotopes of lead.

Thirty-nine
radioactive
isotopes
have
been
characterized, with atomic masses ranging from 193 to 231. The
most stable isotope is 222Rn, which is a decay product of 226Ra, a
decay product of 238U. A trace amount of the (highly unstable)
isotope 218Rn is also among the daughters of 222Rn. Three other
radon isotopes have a half-life of over an hour: 211Rn, 210Rn
and 224Rn. The 220Rn isotope is a natural decay product of the
most stable thorium isotope (232Th), and is commonly referred to
as thoron. It has a half-life of 55.6 seconds and also emits alpha
radiation. Similarly, 219Rn is derived from the most stable isotope
of actinium (227Ac)—named "actinon"—and is an alpha emitter
with a half-life of 3.96 seconds. No radon isotopes occur
significantly in the neptunium (237Np) decay series, though a trace
amount of the (extremely unstable) isotope 217Rn is produced.
Source: Wikipedia, www.who.int, www.wupdhd.org, extension.unr.edu/

See left
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Feature article

Did
you know?

Electric Vehicles

Source: World Nuclear Association
Continued from Aug 2020

Nuclear Energy’s Efficiency
The
major
challenge
associated with solar energy
production is its relatively low
efficiency.
37%

Max. Efficiency rate

40%
30%
20%

20%

10%
0%
Solar

Nuclear

Photovoltaic (PV) panels
generally achieve a 20%
efficiency rate, limiting solar’s
support
of
a
green electric grid. Nuclear
power plants are more
efficient and offer more
energy
using
fewer
resources.
Electricity
derived
from
nuclear power can achieve up
to a 37% efficiency rate. Its
increased
production
rates, reliability, and carbon
emission-free
properties
make it an ideal substitute for
fossil fuels.
Source:
www.renewableenergymagazine.com

Towards electromobility: system and efficiency :
Widespread use of PHEVs and BEVs which get much or all of
their energy from the electricity grid overnight at off-peak rates
will increase electricity demand modestly – in the order of 1015%. The US Energy Information Administration (EIA) expects
that with many EVs on the roads, electricity demand will
increase by about 25% by 2040. More importantly it will mean
that a significantly greater proportion of a country's electricity
can be generated by base-load plant and hence at lower
average cost. Where the plant is nuclear, it will also be
emissions-free (see later section).
https://www.skepticalscience.com
Partnerships are emergingSource:
between
power utilities and
automotive companies in anticipation of wider use of PHEVs
and BEVs in Europe. Deploying them is more of a challenge in
Europe than in the USA because most cars are not garaged
overnight so must be charged elsewhere, often more rapidly.
Part of the corporate collaboration relates to how users are
billed, as well as how the cars are recharged.
Global EV Outlook 2019
Source: www.iea.org

In its Global EV Outlook 2019, the IEA reported that by the end
of 2018 there were about 5.2 million electric vehicle supply
equipment (EVSE) outlets, up 44% from the previous year, with
most of the increase being private ones. At the end of 2016
there were 212,000 publicly available 'slow' AC outlets (up to
22 kW) and 110,000 publicly available 'fast' outlets (80% of the
latter in China), mostly DC.
To be continued in Oct 2021

Nuclear Trivia
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Trivia

What is Climate-smart agriculture?
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Site Director,
Kudankulam Nuclear
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Climate-smart agriculture (CSA) is an
integrated
approach
to
managing
landscapes to help adapt agricultural
methods, livestock and crops to the
ongoing human-induced climate change
and, where possible, counteract it by
reducing greenhouse gas emissions, at
the same time taking into account the
growing world population to ensure food
security. Thus, the emphasis is not simply
on sustainable agriculture, but also on
increasing agricultural productivity.

Agriculture is both a
victim as well as a
producer of greenhouse
gas, which contributes
greatly to global warming
and climate change.
Agriculture contributes
over 20% of the global
release
of
GHG
emissions, trapping heat
in the Earth’s atmosphere
by absorbing thermal
radiation
from
the
Earth, which in turn
increases the Earth’s
temperature.
Isotopes of carbon and
nitrogen are being used
to measure and track
how and when these
GHG
are
being
formed, released and CSA has three main pillars:
absorbed under different Increasing agricultural productivity and incomes
soil and environmental
conditions and farm Adapting and building resilience to climate
change
management practices.
Nuclear

and

related

techniques are used to
develop climate smart
agricultural

practices

and technology packages
to enhance resource use
efficiency, improve soil
fertility, curtail farming

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

costs and increase crop
and
productivity

livestock
in

sustainable manner.
Source IAEA, Wikipedia

a

Reducing and/or removing greenhouse gas
emissions.

Rising
temperatures
and
extreme
weather events are increasingly affecting
food security, with severe impacts on
crops, livestock, forestry, fisheries and
aquaculture productivity. The changing
climate also influences the emergence
and re-emergence of vector borne
diseases. Increasing global temperatures
and changes in climate also affect
ecosystems and the benefits they provide
to
society.
Crop
and
livestock
production, agricultural soil and water
resources, and food security are
See left
increasingly being affected.

