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��य पाठक� ,

क्या कोई बैटर� �बना �रचाजर् �कए 25000 साल से भी ज्यादा चल सकती है ? हाँ, य�द

यह परमाणु साम�ी से बनी है तो । परमाणु ऊजार् �रएक्टर से �ा� रे �डयोधम� �ेफाइट

का उपयोग करके बनाई गई नयी डायमंड बैटर�, मोबाइल और नैनो �ौ�ोिग�कय� म� गेम

च�जर बनने जा रह� है । ती� ऊजार्-चालकता के साथ, नैनो-पतली ह�रे क� परत�

समस्थािनक से ऊजार् को �बजली म� स्थानांत�रत करती ह� और �डवाइस को श�� �दान

करती ह� । ह� डिलंग के िलए पूर� तरह से सुर�क्षत, ऐसी बैट�रय� के जल्द ह� बाजार म�

आने क� उम्मीद है । पढ़कर आनं�दत ह�…
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अंक – 107

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 मई 2021 को) अब तक इस �कार है ।
कुल उत्पा�दत �व�ुत इकाई
केकेएनपीपी �ारा कुल

CO2 उत्सजर्न म� कमी

56,488

िमिलयन यूिनट
48,523, 251

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,
Can a battery last for over 25000 years without even
recharging? Yes, if it is made up of nuclear material. The
novel diamond battery, made using radioactive graphite
sourced from the nuclear power reactor, is going to be
the game changer in mobile and nano technologies. With
rapid energy-conductivity, the nano-thin diamond layers
of transfer energy from the isotope into electricity and
powers the device. Completely safe for handling, such
batteries are expected to hit the market soon. Read on,
happily!
-Chairman, PA Committee

Nuclear Slogan

Nuclear enables
environmentalists to
talk about 'plenty'
“Caring about the
environment

has

traditionally
focused

on

the

scarcity of natural
resources, but with
nuclear

power

a

healthier world can
also

mean

abundance for all.”
Energy
services
beyond
electricity

Costeffective
A
proven
track
record

A glimpse
of Indian
Peafowl
in
Anuvijay
Township, Chettikulam

Photography by by
Smt. Sujatha R, Scientific
Officer-E, CTC, KKNPP

Scientific classification
Kingdom: Animalia
Phylum: Chordata
Class:
Aves
Order: Galliformes
Family: Phasianidae
Genus: Pavo
Species: P. cristatus
Binomial name:
Pavo cristatus
Source: en.wikipedia.org

24/7
reliability
Jobs and
socioeconomic
benefits

Scalable

Source: WNA

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 May 31, 2021) is given below.
56488
No.of units of
electricity generated Million Units
Total CO2 emissions 48,523,251
avoided by KKNPP
Tonnes
Note: Average lifecycle GHG emissions for Coal &
Nuclear is 888 & 29 (tonnes/GWh) respectively.

Ben Heard

Environmentalist &
Founder, Executive Director
Bright New World

Source: Excerpts from the Why
Humanity Needs Nuclear
webinar dated Apr 30, 2021,
https://atomsforhumanity.com
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Technical session

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

Indian PHWR design and its evolution:

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.

Fuel : Fuel handling
In Rajasthan Atomic Power Station/Madras Atomic Power
Station, there is a long hold up of fuelling machine head on the
fuel transfer port since the transfer of fuel from fuelling

Advanced nuclear for the
hydrogen economy

“Innovation and energy have
long been intertwined, and with
recent advancements in clean
technologies, there is an
abundance
of
momentum
towards a greener future. UBattery’s advanced SMR is a
cogeneration unit capable of
providing off-grid capacity for
energy intensive industries and
remote locations that require
both heat and power. Its
innovative design and modularity
also allow for value-added
applications such as desalination
and hydrogen production, make
it significantly adaptable to meet
broader local needs.”

machine head to airlocks in a pair at a time. Narora Atomic
Power Station onwards, fuel transfer system accepts all the
eight spent fuel bundles into the transfer magazine, which acts
as a transient storage. After transfer of eight bundles, the
fuelling machine head is free to resume operation on the next
channel. Moreover, this concept also allows simultaneous
transfer of spent fuel from the fuelling machine head into the
transfer magazine and loading of new fuel into the fuelling
machine head from the transfer magazine.
While earlier fuel handling controls employed hard wired
system,

from

Narora

Atomic

Power

Station

onward,

computerized control system has been provided. This has
resulted in flexibility and better man–machine communication
made possible by messages on computer display screen.
Changes in auto logic can be effected by software program
Source:

modifications. Manual mode operations can still bewww.nfc.gov.in
done in the
event of failure of computerized system. Digital panel meters
are employed for more accurate read-outs. Hard wired ICbased logic is employed only for interlocks to ensure safety in
Steve Threlfall
General Manager, U-Battery
Source: www.world-nuclearnews.org dated Apr 28, 2021

manual mode and provide additional safety in auto mode.
To be continued in May 2021 edition
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Nuclear Database
Updated as on June 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
375
1
1110
7
5930
2
1884
2
2006
19 13554
50 47518
6
3932
4
2794
56 61370
6
8113
4
1902
23
6885
1
915
33 31679
24 23172
2
1552
1
482
6
2332
2
1300
38 28578
4
1814
1
688
2
1860
7
7121
6
6859
4
2960
4
3844
15 13107
1
1345
15
8923
93 95523
443 393068

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

NUCLEAR POWER REACTORS
IN OPERATION

443

TOTAL NET INSTALLED
CAPACITY

393 068 MWe

NUCLEAR POWER REACTORS
UNDER CONSTRUCTION

52

REACTOR-YEARS OF
OPERATION

18 912

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

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

* Design capacity: 630 MW(e); Gross Capacity: 700 MW(e)
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Work starts on new Tianwan and
Xudabao units
May 19

Work on Tianwan units 7 and 8
and Xudabao units 3 and 4 was
launched today at a ceremony
attended via video-link by
Chinese President Xi Jinping and
Russian President Vladimir
Putin. The four VVER-1200
reactors are part of a series of
strategic agreements Russia and
China signed in 2018. According
to a Kremlin statement, the two
heads of state witnessed the
pouring of first concrete for
Tianwan unit 7 and Xudabao
unit 3. Putin said today that
Russian and Chinese nuclear
specialists are implementing "a
truly iconic, flagship joint
project". On their wider
cooperation in civil nuclear
energy, Putin noted the
experimental fast neutron
reactor built in China with
Russian participation.
Source: www.world-nuclear-news.org

Nuclear News
Surry units cleared for 80-year operation

May 05

The
US
Nuclear
Regulatory
Commission (NRC) has approved an
application by Dominion Energy's
Virginia subsidiary for a 20-year
extension to the operating licences of
the twin-unit Surry nuclear power
Surry (Image: Dominion Energy)
plant. This will enable the two pressurised water reactors to operate until
2052 and 2053, respectively. Surry 1 began commercial operation in 1972
and Surry 2 in 1973, and were originally licensed to operate for 40 years.
Surry and North Anna between them represent 92% of the carbon-free
electricity generation in Virginia Surry is the third nuclear power station to
receive a subsequent licence renewal from the NRC, following Florida
Power & Light's Turkey Point units 3 and 4 and Exelon Generation's Peach
Bottom units 2 and 3.
Source: www.world-nuclear-news.org
Lightbridge demonstrates SMR fuel manufacturing process
May 12
Lightbridge
Corporation
has
demonstrated the manufacturing
process for surrogate fuel rods for
commercial-scale small modular
reactors, using an internally
developed and patented hightemperature coextrusion process.
Surrogate rod coextrusion billets and
The six-foot (1.8 metre) length of
components (Image: Lightbridge)
the surrogate rods is typical of the
fuel rods used by many small modular reactors now in the development
and licensing phases. Lightbridge, which says its advanced metal fuel
concept is significantly more economical and safer than traditional
fuel, intends to prioritise developing fuel for future small modular reactors
rather than for large reactor designs.

Russia plans to launch a nuclearpowered spacecraft that can travel
Source: www.world-nuclear-news.org
from the moon to Jupiter May 25 Poland plans next stage of HTR development
May 13

The spacecraft is scheduled to
launch on a mission to Jupiter in
2030. The spacecraft's energy
module, named "Zeus,“ nuclear
reactor is designed to last 10 to
12 years. Plus, they can propel
spacecraft to other planets in
less time. It's essentially a
mobile nuclear-power plant.
Source: www.businessinsider.co.za

Poland's Ministry of Education and
Science and the National Centre
for Nuclear Research (NCBJ) have
signed an agreement for the next
round of high temperature gascooled reactor (HTGR) design work.
The agreement was
signed
yesterday in Otwock-Spruce, at a ceremony attended by Minister of
Climate and Environment Michał Kurtyka, Minister of Education and
Science Przemysław Czarnek and Director of the National Centre for
Nuclear Research Krzysztof Kurek. The Ministry of Climate and Environment
said HTR technology will be a way to provide Poland's chemicals industry
with "a zero-emission, stable, safe and cheap" source of industrial heat and
power. High temperature reactors are capable of producing heat supplied
by carriers from 600 to 1000 degrees Celsius. In the future, they could
replace existing conventional heat supply systems for chemical plants,
Source: www.world-nuclear-news.org
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Lexicon

Nuclear
Terminology

Primary energy

More on
Primary energy
Usable energy:
Primary energy sources are
transformed

in

energy

conversion processes to more

Energy raw materials in their natural form prior to any
technical conversion, e.g. coal, lignite, mineral oil, natural gas,
uranium, water, solar radiation.
Primary energy (PE) is an energy form found in nature that has not
been subjected to any human engineered conversion process. It is
energy contained in raw fuels, and other forms of energy received
as input to a system. Primary energy can be nonrenewable or renewable.

convenient forms of energy
that can directly be used by
society,

such

energy,

refined

synthetic

as

electrical
fuels,

fuels

or
such

as hydrogen fuel. In the field
of energetics, these forms are
called

energy

carriers

and

correspond to the concept of
"secondary energy" in energy
statistics.
Electricity is one of the most
common energy carriers, being
transformed

from

World total primary energy supply of 162,494 TWh (or
13,792 Mtoe) by fuels in 2017 (IEA, 2019)

Examples of sources:
Primary energy sources should not be confused with the energy
system components (or conversion processes) through which they
are converted into energy carriers.
Primary energy sources
NonFossil
renewable fuels

various

primary energy sources such as

Mineral
fuels

coal, oil, natural gas, and wind.
Electricity is particularly useful

Renewable

Oil (or crude oil)

Energy system
component
Oil refinery

Coal or natural
gas

Fossil fuel power
station

Natural uranium
Natural thorium
Solar energy

since it has low entropy (is
highly ordered) and so can be
converted into other forms of
energy very efficiently. District
heating is another example of
secondary energy.
Source: www.euronuclear.org,
Wikipedia

Nuclear power
plant
Thorium breeder
reactor
Photovoltaic
converted power plant
Solar power
by
tower, solar
furnace

Wind energy

Wind farm

Falling and
flowing water,
tidal energy

Hydropower,
wave farm,
tidal power
Biomass power
plant
Geothermal
power station

Biomass sources
Geothermal
energy

Energy
carriers (main)
Fuel oil
Enthalpy, mecha
nical work
or electricity
Electricity
Enthalpy or
electricity
to

Electricity
Enthalpy
Mechanical work
or electricity
Mechanical work
or electricity
Enthalpy or
electricity
Enthalpy or
electricity

See left
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Feature article

Did
you know?

Electric Vehicles

Source: World Nuclear Association
Continued from Aug 2020

importance of nuclear
energy for France
France's energy and ecological
future depends on nuclear
power.
The industry comprises 3000
companies and 220,000 jobs,
with 5000 new hires planned
for 2021 in spite of the crisis
caused by the pandemic.

Towards electromobility: buses and trucks:
Most buses are used on fixed routes with set timetables and
recharge can be made routine. Also many are funded in
some way by governments, so upfront costs are not a major
disincentive if operating costs are significantly less than
diesel.
There are over 400,000 electric buses operating, about 98%
of these in China. By the end of 2017 Shenzhen's fleet of
16,400 buses of various sizes run by three companies were
all electric. 80% of the fleet were made by BYD, and they are
served by 300 charging stations and 5000 charging piles
supplying 60 kW. Charging Source:
takes https://www.skepticalscience.com
two hours. The buses cost
more than three times the diesel equivalent, but purchases
were significantly subsidised, and high capital costs are offset
by lower operating costs. In 2017, 89,546 electric buses were
sold in China, less than in 2016 due to reduced government
subsidies. Yutong sold 24,857 of these, BYD 12,777 and
Zhongtong 8167 buses. Beijing aims to have 10,000 electric
buses in 2020.

France derives about 75% of
its electricity from nuclear
energy

thanks

to

a

longstanding policy based on
energy security. France is the
world's largest net exporter of
electricity due to its very low
cost of generation, and gains
over EUR3 billion per year from
this.
Source:
World Nuclear Association

The BYD K9 (sometimes just referred to as the BYD ebus or BYD electric bus) is
a battery electric bus manufactured by the Chinese automaker BYD Auto,
powered with its self-developed lithium iron phosphate battery, featuring the
longest drive range of 250 km (155 miles) on one single charge under urban
road conditions.
Source: Wikipedia

In September 2016, following trials, 51 BYD electric buses
were commissioned in London, able to run for 16 hours
without recharge. US urban bus fleets are moving to increase
electric vehicles. BYD is setting up a large bus factory in
California.
To be continued in June 2021
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Nuclear Trivia

Trivia

Can gold be created from
other elements?
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Yes, gold can be created from other elements.
But the process requires nuclear reactions,
Transmutation Today
and is so expensive that you currently cannot
Today,
particle make money by selling the gold that you
accelerators
routinely create from other elements.
transmute elements. A
charged
particle
is Before chemistry was a science, there
accelerated
using was alchemy. One of the supreme quests of
electrical and magnetic alchemists was to transmute (transform) lead into
fields.
In
a
linear gold. Lead (atomic number 82) and gold (atomic
number 79) are defined as elements by the
accelerator, the charged
number of protons they possess. Changing the
particles drift through a
element requires changing the atomic (proton)
series of charged tubes number. The number of protons in an element
separated by gaps. Every cannot be altered by any chemical means.
time the particle emerges However, physics may be used to add or remove
between
gaps,
it's protons and thereby change one element into
accelerated
by
the another. Because lead is stable, forcing it to
potential
difference release three protons requires a vast input of
between
adjacent energy, so much so that the cost of transmuting it
greatly surpasses the value of any resulting gold.
segments.
The accelerated particle
impacts a target material,
potentially knocking free
protons or neutrons and
making a new element or
isotope. Nuclear reactors
also may be used for
creating elements.
Creating gold from other
elements is currently an
expensive
laboratory
experiment and not a
viable
commercial
activity.
Perhaps
technology will improve
enough in the future to
make creation of gold in
nuclear
reactors
a
profitable
economic
enterprise.

History
Transmutation of lead into gold isn't just
theoretically possible—it's been achieved! It's
been reported that Glenn Seaborg, 1951 Nobel
Laureate in Chemistry, succeeded in transmuting
a minute quantity of into gold in 1980. An earlier
report (1972) details an accidental discovery by
Soviet physicists at a nuclear research facility near
Lake Baikal in Siberia of a reaction that had

turned the lead shielding of an experimental
Source : www.thoughtco.com,
reactor into gold.
https://wtamu.edu
See left

