
��य पाठक� , 
अिधक मा�ा म� वायुमंडलीय काबर्न डाइऑक्साइड हमारे समय का सबसे बड़ा खतरा है। अब, 

मानव समुदाय इस समस् या का समाधान करने के िलए तैयार है जो उसने बनाया था । पथृ्वी पर 

�कसी �ितकूल �भाव का कारण बनने से पहले वायुमंडल से सीधे CO2 को हटाने का एक अिभनव 

�वचार और इसे ह�रे म� प�रवितर्त करना वास्त�वकता बन रहा है। ह�रे का एक कैरेट बनाने हेत,ु 

न् यूनतम 20 टन CO2 जो वायुमंडल से हटा �दया जाता है, का उपयोग �कया जाता है। यह िन��त 

रूप से जलवाय ुप�रवतर्न से लड़ने का एक अच्छा तर�का है, ले�कन पयार्� नह�ं है। हम� उत्सजर्न 

को िनयं��त करने स�हत �विभन्न तर�क� को अपनाने क� आवश्यकता है �जसके िलए परमाणु 

ऊजार् महत्वपूणर् है। पढ़कर आनं�दत ह�… 
सपंादक, जन जागरूकता सिमित 

कुल उत् पा�दत  �व�ुत इकाई 55,087 
िमिलयन यूिनट 

केकेएनपीपी �ारा कुल CO2 उत् सजर्न म� कमी 47,319, 330 
टन  

नोट: कोयल ेएवं नािभक�य ऊजार् के औसत जीवन च� �ीन हाउस गैस उत् सजर्न 
�मश: 888 एव ं29 (टन/गीगावाट घंटा) है। 

जलवाय ु प�रवतर्न आज व�ै�क पयार्वरण म�ु� म� सवार्िधक 
महत् वपणूर् है। नािभक�य �व�तु न् यनूतम काबर्न �ौ�ोिग�कय� 
म� से एक है जो बढ़ती हुई आबाद� एवं सामा�जक-आिथर्क 
�वकास के िलए �व�तु उत् पादन करते हुए �ीन हाउस गैस�  
(जीएचजी) के उत् सजर्न (अिधकतर CO2) म� कमी लाती है। 
CO2 के उत् सजर्न म� कमी लाने म� केकेएनपीपी का योगदान 
(�दनांक 30 अ�लै 2021 को) अब तक इस �कार है। 

केकेएनपीपी का जलवायु प�रवतर्न के न् यूनकरण म� योगदान 

3 

तयैारकतार् एव ंसपंादक:   
 
के.बी. जाशी,  
�भार� अिधकार�,  
ट�एलड� �योगशाला 
kbjashi@npcil.co.in  
 
 
पनुर�क्षणकतार् : 
 
पी. पण् डारम,  
सदस् य सिचव,  
जन जागरूकता सिमित 
ppandaram@npcil.co.in 
 
आर. रामदास,  
�िशक्षण अधीक्षक एव ं
अध् यक्ष,  
जन जागरूकता सिमित 
rramdoss@npcil.co.in 
 
जार�कतार्: 
 
रा.म. गोडबोले,  
स्  थल िनदेशक,  
कुडनकुलम न् य�ूक्लयर  
पॉवर �ोजेक् ट 

जन जागरूकता ई-सवंाद प� 
 

कुडनकुलम न् यू�क्लयर पॉवर �ोजेक् ट 
अ�लै 2021                                                                                                                          अकं – 106 

इस अंक म�: 

नािभक�य समाचार 

 शब् द कोश 

�वशेष आलेख  

नािभक�य सामान् य ज्ञान 

तकनीक� स� 

नािभक�य आकंड़ा 

आपको मालूम है 

नािभक�य नारे 

नािभक�य नारे  

�ोत : https://unece.org 
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Dear Readers, 
 

Too much of atmospheric carbon dioxide is a greatest threat 
of our time. Now, humanity is set out to bring solutions for 
the trouble that it had created. An innovative thought of 
removing CO2 directly from the atmosphere before it causes 
any adversity to the earth and converting it into diamonds is 
becoming reality. To make a carat of diamond, at least 20 
tons of CO2 which is removed from the atmosphere is used. 
This certainly is a good way of fighting climate change, but 
not enough. We need to adopt diverse methods including 
controlling of emissions for which nuclear energy is crucial.   
Read on, happily! 

Source: en.wikipedia.org 

-Chairman, PA Committee 

In this issue: 

Technical session 

Nuclear Database 
Nuclear News 

Nuclear Slogan 

Feature article 
Nuclear Trivia  

Lexicon 
Did you know? 

No.of units of 
electricity generated 

55,087  
Million Units 

Total CO2 emissions 
avoided by KKNPP 

47,319,330  
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 Apr 30, 2021) is given below. 

 
  

 
 
 
 
 
 
 
 
 
 
 
 

Russia’s  gigantic 
contribution 

Vladimir Putin 
Владимир Путин 

President of Russia 
Source: Excerpts from the 

Leaders Summit on Climate dated  
Apr 23, 2021, www.world-

nuclear-news.org & Wikipedia 

“Russia's ecosystems 
make a "gigantic" 
contribution of 
absorbing about 2.5 
billion tonnes of 
global CO2 
emissions per year. 
The country's 
emissions have 
halved to 1.6 billion 
tonnes of CO2 on 
1990 levels thanks 
to the restructuring 
of industry and 
energy that has 
been under way for 
decades. Adding 
that low-carbon 
energy sources, 
including nuclear 
power, currently 
account for about 
45% of its energy 
mix. ” 

KKNPP ‘s  contribution to climate 
change mitigation  

Scientific classification 
Kingdom: Animalia  

Phylum: Chordata 

Class: Aves 

Order: Strigiformes 

Family: Strigidae 

Genus: Athene 

Species: A. brama 
Binomial  name: 
Athene brama 

A glimpse   of Spotted 
Owlet  in Anuvijay 
Township, Chettikulam 

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

KKNPP 

Nuclear Slogan 

Source: https://unece.org 
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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 May 2021 edition  

Indian PHWR design and its evolution: 

“The nuclear energy industry will 
continue to innovate and adopt 
advanced technologies to 
constantly improve the way 
nuclear power plants generate 
efficient, reliable and carbon-free 
electricity to power an 
increasingly interconnected 
world.  
As a reliable and carbon-free 
source of electricity that is 
available 24 hours a day, seven 
days a week, nuclear energy has 
an important role in powering the 
fourth industrial revolution.” 

Nuclear in the fourth 
industrial revolution 

Source: 
www.nfc.gov.in 

Fuel : Fuel handling 
 

Either machine can load or receive fuel. The fuelling machines 
receive new fuel while connected to the new fuel port and 
discharge irradiated fuel while connected to the discharge port. 
The entire fuel handling operation is automated. The irradiated 
fuel is transported under water to the Spent Fuel Storage Bay 
for long-term storage of the fuel. This bay is common for two 
unit stations and is having its own cooling and recirculation 
system.  
 

Over the years, fuel handling system has seen major evolutions 
in carriage design, fuel transfer system and controls in 
progressive stations. 
 

In Rajasthan Atomic Power Station/Madras Atomic Power 
Station, fuelling machine head is supported on a mobile type 
carriage, which moves on rails. Narora Atomic Power Station 
onwards, fixed column with vertically moving bridge design has 
been adopted. Trolley with the fuelling machine head moves 
horizontally on the bridge. This design is comparatively more 
stable under various upset conditions including seismic.  
 

In Rajasthan Atomic Power Station/Madras Atomic Power 
Station, the fuelling machine head magazine housing is of SS- 
403 welded construction. The welding of large sized SS-403 
forgings could not be carried out indigenously. Up to Madras 
Atomic Power Station, magazine housing was forged and 
welded abroad. From Narora Atomic Power Station onwards, 
for ease of manufacture, bolted construction was adopted. 
Separate forgings are imported and are indigenously machined. 

Catherine Cornand 
Senior Executive Vice President, 

Installed Base Business Unit, 
Framatome 

Source: www.world-nuclear-
news.org dated  Mar 04, 2021 
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Regional Distribution of Nuclear Power  Plants:   

New connections to the grid: (Year 2021) 

Source: https://pris.iaea.org/PRIS Updated as on May 03, 2021 

Current Status: 

444 

394 098 MWe  

52 

NUCLEAR POWER REACTORS 
IN OPERATION 

TOTAL NET INSTALLED 
CAPACITY 

NUCLEAR POWER REACTORS 
UNDER CONSTRUCTION 

Country  No. of 
Reactors  MWe 

ARGENTINA 3 1641 
ARMENIA 1 375 
BELARUS 1 1110 
BELGIUM 7 5930 
BRAZIL 2 1884 
BULGARIA 2 2006 
CANADA 19 13554 
CHINA 50 47518 
CZECH REP 6 3932 
FINLAND 4 2794 
FRANCE 56 61370 
GERMANY 6 8113 
HUNGARY 4 1902 
INDIA 23 6885 
IRAN 1 915 
JAPAN 33 31679 
KOREA 24 23172 
MEXICO 2 1552 
NETHERLANDS 1 482 
PAKISTAN 6 2332 
ROMANIA 2 1300 
RUSSIA 38 28578 
SLOVAKIA 4 1814 
SLOVENIA 1 688 
SOUTH AFRICA 2 1860 
SPAIN 7 7121 
SWEDEN 6 6859 
SWITZERLAND 4 2960 
TAIWAN 4 3844 
UKRAINE 15 13107 
UAE 1 1345 
UK 15 8923 
USA 94 96553 
Total 444 394098 

18 903 REACTOR-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 

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

https://pris.iaea.org/PRIS
https://pris.iaea.org/PRIS
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Russia makes progress with fast reactor upgrade                               Mar  31 

Nuclear News 

TRISO fuel made in Canada for first time                                          Apr  14 

Zio-Podolsk has started 
manufacturing modules for PGN-
200M steam generators as part of 
work to upgrade unit 3 of the 
Beloyarsk nuclear power plant in the 
Sverdlovsk district of Russia. Zio-
Podolsk  is  a  subsidiary of  Rosatom,  

which said the modernisation work was aimed at extending the operating 
life of the unit to 60 years. Russian nuclear regulator Rostekhnadzor 
approved extending the operating licence for the BN-600 fast reactor, 
which began operating in 1981, by five years to 2030. In addition to the 
BN-600 reactor, there is the 789 MWe BN-800 fast neutron reactor - 
constructed as Beloyarsk unit 4 - that entered commercial operation in 
October 2016.  

Russia's tallest cooling tower enters next construction phase            Apr 13 

Canadian Nuclear Laboratories 
(CNL) has fabricated proprietary 
advanced fuel pellets for Ultra Safe 
Nuclear Corporation's (USNC) 
Micro Modular Reactor (MMR). 
This is the first time that a TRISO-
based nuclear fuel has been 
manufactured   in  Canada.  USNC's  

FCM pellet design consists of spherical TRISO - TRIstructural-ISOtropic - 
particles dispersed in a matrix of silicon carbide. TRISO particles contain a 
dense fuel kernel coated with layers of graphite and silicon carbide, making 
the particles robust and enabling them to withstand intense heat and 
pressure. TRISO fuels are proposed for various new small and advanced 
reactor designs, including those currently under consideration for 
construction in Canada. 

Source: www.world-nuclear-news.org 

Source: www.world-nuclear-news.org 

EDF submits offer for Jaitapur 
project                                  Apr  23 

French company EDF has 
submitted to Nuclear Power 
Corporation of India Ltd (NPCIL) 
its binding techno-commercial 
offer to build six EPRs at 
Jaitapur in Maharashtra. The 
offer is the culmination of work 
that began with the 2018 
signature of an agreement 
between the two companies 
and paves the way for 
discussions towards a binding 
framework agreement. The 
Jaitapur plant, with an installed 
capacity of 9.6 GWe, would be 
the most powerful nuclear 
power plant in the world, 
generating some 75 TWh per 
year, meeting the annual 
consumption needs of 70 
million Indian households and 
avoiding the emission of an 
estimated 80 million tonnes of 
CO2 per year. 

Source: www.world-nuclear-news.org 

French, Russian hydrogen 
partnership announced        Apr  27 

EDF Group and Rosatom have 
signed an agreement to jointly 
promote clean hydrogen 
projects in Russia and Europe. 
Rosatom said development of 
hydrogen technologies has an 
important role to play in the 
implementation of the Paris 
Agreement, aimed at keeping 
the global average 
temperature increase to below 
2 degrees Celsius by 2100. 

Source: www.world-nuclear-news.org 

The base of the cooling tower at Kursk II-1 
(Image: Rosatom) 

Concreting of the cooling tower at 
the first unit of the Kursk II nuclear 
power plant in western Russia has 
started. At a height of 179 metres, 
the structure will be the tallest 
cooling tower in Russia. It is 
expected to be fully completed by 
2024. Concreting the entire shell 
of  the  cooling  tower  will  require 
about 14,000 cubic meters of concrete. Up to the fifth tier, the concrete 
mix will be supplied using pumps, and for subsequent tiers a crane 
mounted in the centre of the cooling tower will be used. Work on the 
construction of the cooling tower began at the end of 2019. This involved 
the installation of 100 columns and the concreting of the supporting base. 
Kursk II will be the first to use the VVER-TOI (typical optimised, with 
enhanced information) reactor design. Source: www.world-nuclear-news.org 
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Reactivity 
Nuclear 

Terminology 

 

More on Reactivity 

Lexicon 

     The reactivity describes the deviation of an effective 
multiplication factor from unity. For critical conditions the 
reactivity is equal to zero. The larger the absolute value 
of reactivity in the reactor core, the further the reactor is 
from criticality. In fact the reactivity may be used as a measure 
of a reactor’s relative departure from criticality. 

 
 
 
 
The effective multiplication factor – keff is a measure of the 
change in the fission neutron population from one neutron 
generation to the subsequent generation. But sometimes it is 
convenient to define the change in the keff alone, the change in 
the state, from the criticality point of view. 
For these purposes reactor physics use a term 
called reactivity rather than keff to describe the change in the 
state of the reactor core.  
 

Dollar unit of reactivity: 

According to Weinberg and 

Wigner, Slotin was the first to 

propose the name dollar for the 

interval of reactivity between 

delayed and prompt criticality; 

0 is the point of self-sustaining 

chain reaction, a dollar is the 

point at which slowly released, 

delayed neutrons are no longer 

required to support chain 

reaction, and enters the 

domain called "prompt critical". 

Stable nuclear reactors operate 

between 0 and a dollar. The 

hundredth part of a dollar is 

called a cent. When speaking of 

purely prompt critical events, 

some users refer to cents "over 

critical" as a relative unit. 

See left 
Source: www.euronuclear.org,  

Wikipedia, www.nuclear-power.net  

Units of Reactivity : 
Mathematically, reactivity is a dimensionless number, but it can 
be expressed by various units. The most common units 
for research reactors are units normalized to the delayed 
neutron fraction (e.g. cents and dollars), because they exactly 
express a departure from prompt criticality conditions. 

From this equation it 
may be seen 
that ρ may be positive, 
zero, or negative. The 
reactivity describes 
the deviation of an 
effective 
multiplication factor 
from unity.  

Reactor criticality.  
A – a supercritical state;  

B – a critical state;  
C – a subcritical state 

Louis Slotin 
Canadian physicist and chemist  

http://www.euronuclear.org/
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Did  
you know? 

Source: https://www.skepticalscience.com  

 Feature article 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nuclear power has a very 
small impact 

on ecosystems compared 
to alternatives 

To be continued in May 2021 Source: IAEA  

Continued from Aug 2020 

For ecosystems, the main life 
cycle impacts from power 
production occur through 
acidification (deposition of acid 
chemicals, leading to 
impairment of freshwater,        
fisheries, soil, 
forests/vegetation).  
 
 
 
 
 
 
 
 
 
 
 
On a life cycle basis, fossil 
technologies have the greatest 
acidification potential, whereas 
nuclear power is among the 
technologies with the lowest 
acidification potential per unit 
of energy produced. 

Towards electro mobility: cars 
 

The electric motors are generally 'synchronous', with a 
permanent magnet in the rotor, hence permanent magnet 
synchronous motor (PMSM). The stator's rotating magnetic 
field imposes an electromagnetic torque on the rotor, 
causing it to spin in sync with the stator field. As permanent 
magnets have improved greatly due to the incorporation of 
neodymium or dysprosium, motors have become cheaper 
and more compact. However, they require cooling, with 
radiator, fan, water pump, etc. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Some manufacturers use 'asynchronous' AC induction 
motors which do not require the strong permanent magnets 
(nor expensive neodymium). Here the rotor has several sets 
of windings so that it creates a rotating magnetic field which 
chases the stator's rotating field, generating torque. The AC 
induction motor is used for higher performance cars and it 
tolerates a wider range of temperatures than the 
synchronous motor. It is simple and rugged but requires a 
complex inverter circuit. The Tesla S and BMW/Mini E cars 
use these motors, and TATA plans to use them. They 
generally need no conventional multi-speed gearbox, since 
the motor functions even at high loads without overheating. 

Electric Vehicles 
Source: World Nuclear Association 

One of the more important uses for 
dysprosium is in 
neodymium-ironboron (Neo) 
permanent magnets to improve the 
magnets’ resistance to 
demagnetization, and by extension, 
its high temperature performance. 
Neo magnets  have  become essential 
for a wide range of consumer, transportation, power generation, 
defense, aerospace, medical, industrial and other products. Along 
with terbium (Tb), Dysprosium (Dy) is also used in 
magnetostrictive devices, but by far the greater usage is in 
permanent magnets. 

Source: www.arnoldmagnetics.com 

https://www.skepticalscience.com/
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What is Pinch effect? 

Trivia 
 Nuclear Trivia 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source : www.euronuclear.org 

Wikipedia, 
www.britannica.com 

Pinches occur naturally 

in electrical discharges 

such as lightning bolts, 

planetary auroras, 

current sheets, and solar 

flares. 

See left 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lightning discharge bolts 
showing electro 
magnetically pinched 
plasma filaments. 
 
Applications and devices: 
Pinches are used to 
generate X-rays and the 
intense magnetic fields 
generated are used in 
electromagnetic forming 
of metals. They also have 
applications in particle 
beams including particle 
beam weapons, 
astrophysics studies and 
it has been proposed to 
use them in space 
propulsion. 

Effect in controlled fusion experiments in 
which electric current flowing through a 
plasma column constricts, compresses and 
thereby heats the plasma. 
A pinch is the compression of an electrically 
conducting filament by magnetic forces, or a 
device that does such. The conductor is usually a 
plasma, but could also be a solid or liquid metal. 
Pinches were the first type of device used for 
experiments in controlled nuclear fusion power. 
The phenomenon may also be referred to as a 
Bennett pinch (after Willard Harrison Bennett), 
electromagnetic pinch, magnetic pinch, pinch 
effect or plasma pinch. 

This is a basic explanation of how a pinch works. 
(1) Pinches apply a huge voltage across a tube. 
This tube is filled with fusion fuel, typically 
deuterium gas. If the product of the voltage & 
the charge is higher than the ionization energy 
of the gas the gas ionizes. (2) Current jumps 
across this gap.  (3) The current makes a 
magnetic field which is perpendicular to the 
current. This magnetic field pulls the material 
together.  (4) These atoms can get close enough 
to fuse. 

Voltage Current Magnetic field Ion  

Willard Harrison Bennett, (born June 13, 
1903, Findlay, Ohio, U.S.—died September 28, 
1987), American physicist who discovered 
(1934) the pinch effect. 

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