
 

��य पाठक�, 
नािभक�य �व�ुत संयं� स् वच् छ �व�ुत उत् पादन कर सकता है! क् या यह शु� पानी 
भी उत् पादन कर सकता है ? हॉ,ं एक नािभक�य �व�ुत �रएक् टर म� �व�ुत उत् पन् न 
करने वाले टरबो-जिन� को घुमाने के िलए �वशाल मा�ा म� वाष् प पदैा �कया जाता 
है। सामान् यत:, उपयोग �कया गया वाष् प संघिनत एव ंपनु:उपयोग �कया जाता है। 
ले�कन, इस वाष् प का पेय जल उत् पादन करने के िलए उपयोग करने हेत ु नए 
�ौ�ोिगक� समाधान आ रहे ह�। यह दोहरा उत् पाद वाला नािभक�य �ौ�ोिगक� 
(�व�ुत एव ंजल) जो �क फायती एव ंधारणीय है, अिधक आबाद� वाले स् थान� अथवा 
जहॉ ंजल एव ं�व�ुत �ोम कम हो, के िलए सव�त् तम उिचत है। पढ़कर आन�ंदत 
ह�… अध् यक्ष, जन जागरूकता सिमित 

कुल उत् पािदत  िवद्युत इकाई 47,630 
िमिलयन यूिनट 

केकेएनपीपी �ारा कुल CO2 उत् सज�न म� कमी 40,913,927 
टन  

नोट: कोयले एवं नािभकीय ऊजा� के औसत जीवन चक्र ग्रीन हाउस गैस उत् सज�न 
क्रमश: 888 एवं 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 िसतंबर 2020 को) अब तक इस �कार है। 

नािभक�य नारे 

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

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

A nuclear power plant can produce clean power. Can it 
also produce clean water? Yes. In a nuclear power 
reactor, a huge amount of steam is formed to drive the 
turbo-generator that generates power. Normally, the 
used steam is condensed and reused. But, new 
technological solutions are emerging to make use of 
this steam to produce potable water. This twin output 
nuclear technology (electricity and water) which is 
economical and sustainable, is best suited for highly 
populated places or where water and power resources 
are scarce.   Read on, happily!. 
 

Source: en.wikipedia.org 

-Chairm an, PA  Com m it tee 

Scientific classification 
Kingdom: Animalia  

Phylum: Chordata 

Class: Aves 

Order: Accipitriformes  

Family: Accipitridae  

Genus: Haliastur  

Species: H. indus 
Binomial  name: 
Haliastur indus 

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 

47,630  
Million Units 

Total CO2 emissions 
avoided by KKNPP 

40,913,927 
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 Sep 30, 2020) is given below. 

KKNPP ‘s  contribution to climate 
change mitigation  

A glimpse   of BRAHMINY 
KITE in KK Site 

Photography by Sh C. Santhosh 
Kumar, Technician-C, TLD 

Laboratory, KKNPP 

Nuclear Slogan 

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

 
  

 
 
 
 
 
 
 
 
 
 
 
 

Nuclear 
is environmentally 

friendly energy 

Alexander Novak 
Александр Нóвак 
Minister of Energy  
Russian Federation   

Source: www.world-nuclear-
news.org  dated Sep 23, 2020 

& Wikipedia 

"Russia remains a 
supporter of  
international efforts 
to combat climate 
change, protect the 
environment and 
environmental 
management, ensure 
universal access to 
energy and develop 
clean technologies. 
We have one of  the 
most diversified 
energy balances in 
the world. We have 
almost all types of  
energy production. 
The share of  gas is 
about 46%, nuclear 
energy - about 19%, 
coal and hydropower 
- 18% each.  
 
Nuclear energy is 
today considered as 
an important factor 
in the formation of  
environmentally 
friendly energy. " 
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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 Oct 2020 edition  

Continued  from
 

  Aug 2020  edition 

Indian PHWR design and its evolution: 

“Flexibility is the magic word if 
we want to have a secure but at 
the same time clean energy 
future.  
 
Nuclear power can both provide 
clean electricity and also help to 
have the flexibility that we need 
in our energy systems, 
regardless of whether the wind 
is blowing or we have 
sunshine”. 

Nuclear's flexibility is the 
'magic' to create a clean 

energy future 

Reactor components:  
 

Reactivity control: regulation and shutdown : 
Shutdown systems:  
Shutdown System-2 (also called SDS-2, Secondary shutdown 
system, or SSS): consisting (in 220MWe PHWR) of vertical 
empty tubes in the reactor core into which liquid poison 
(lithium pentaborate solution) is injected when required. When 
triggered by a trip signal, fast-acting valves between a high 
pressure helium tank and the poison tanks open to pressurize 
and inject the liquid poison into the reactor. In 540MWe PHWR, 
injection of the liquid poison is into the bulk of moderator via 
perforation in horizontal tubes in the calandria. 

Dr Fatih Birol   
Executive Director 

International Energy Agency   

Source: www.world-nuclear-
news.org  dated Sep 17, 2020 

 www.iea.org 

Table 3B: Shutdown devices and worths for 220 and 540MWe 
PHWRs 

Purpose RAPS/MAPS NAPS/KAPS/KGS  540MWe 

1. Shutdown 
    SDS #1 
    -Material 
    -Number 
    -Worth 

 
Moderator 
dump 

 
PSS (rods) 
SS–Cd–SS 
14 rods 
36 mk 

 
Shutoff rods 
SS–Cd–SS 
28 rods 
72 mk 

    SDS #2 
    -Material 
 
    -Number 
    -Worth 

SSS - Lithium 
pentaborate 
injection in tubes 
12 tubes 
32 mk 

Liquid poison—
GdNO3 injection in 
moderator 
6 nozzles 
≈300 mk 

2. Hold down Moderator 
dump 

ALPAS (8 ppm 
boron addition) 
From KGS onwards 
LPIS (8 ppm boron) 

ALPAS : Automatic liquid poison injection system;  
LPIS     : Liquid poison injection system. 



Page  3 of 7 

Regional Distribution of Nuclear Power  Plants:   

New connections to the grid: (Year 2020) 

Source: https://pris.iaea.org/PRIS Updated as on October 12, 2020 

Current Status: 

442 

391 685 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 
BELGIUM 7 5930 
BRAZIL 2 1884 
BULGARIA 2 2006 
CANADA 19 13554 
CHINA 49 46518 
CZECH 
REPUBLIC 6 3932 
FINLAND 4 2794 
FRANCE 56 61370 
GERMANY 6 8113 
HUNGARY 4 1902 
INDIA 22 6255 
IRAN 1 915 
JAPAN 33 31679 
KOREA 24 23172 
MEXICO 2 1552 
NETHERLANDS 1 482 
PAKISTAN 5 1318 
ROMANIA 2 1300 
RUSSIA 38 28437 
SLOVAKIA 4 1814 
SLOVENIA 1 688 
SOUTH AFRICA 2 1860 
SPAIN 7 7121 
SWEDEN 7 7740 
SWITZERLAND 4 2960 
TAIWAN 4 3844 
UKRAINE 15 13107 
UAE 1 1345 
UK 15 8923 
USA 95 97154 
Total 442 391685 

18 656 REACTOR-YEARS OF  
OPERATION

 Nuclear Database 

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

TIANWAN-5 
 
 
 
 
 
 
 

1000 MW(e), PWR, CHINA 
Construction Start Date:27 Dec, 2015 
First Criticality Date: 27 July 2020 
 First Grid Connection:  8 Aug, 2020 

BARAKAH-1 
 
 
 
 
 
 
 
 

1345 MW(e), PWR, UAE 
Construction Start Date: 19 Jul 2012 
First Criticality Date: 31 Jul, 2020 
 First Grid Connection: 19 Aug, 2020 

https://pris.iaea.org/PRIS
https://pris.iaea.org/PRIS
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USNC opens SMR fuel development laboratory                                   Sep  02 

Nuclear News 

GA delivers HALEU-fuelled reactor concept for Mars mission     Sep  17          

Source: www.world-nuclear-news.org 

Ultra Safe Nuclear Corporation 
(USNC) has established a new 
facility in Salt Lake City, Utah, to 
support the development of its 
proprietary Fully Ceramic 
Microencapsulated (FCM) fuel. 
Materials developed there will 
be     used    in    USNC's    Micro 

Modular Reactor (MMR) and other nuclear reactors, including gas-cooled 
reactors, light water reactors, CANDU reactors and molten salt cooled 
reactors. FCM fuel will be used first in USNC's MMR, a 15 MW thermal, 5 
MW electrical high-temperature gas-cooled reactor (HTGR), drawing on 
operational experience from reactors developed by China, Germany, Japan 
and the USA. It consists of two plants: the nuclear plant that generates 
heat, and the adjacent power plant that converts heat into electricity or 
provides process heat for industrial applications.  

Poland plans USD40bn investment in new nuclear plants               Sep  09 
Polish Climate Minister Michał 
Kurtyka yesterday unveiled his plan 
to construct six new nuclear power 
units by 2040 as the country 
transitions to a clean energy 
economy. This plan includes 
reducing the share of coal in 
electricity production to between 
37%   and   56%    in   2030,  and to 

A design concept for a nuclear thermal propulsion 
(NTP) reactor to power future astronaut missions 
to Mars has exceeded key performance parameters 
and optimised the reactor for manufacturability, 
General Atomics Electromagnetic Systems (GA-
EMS) has announced. The reactor's features 
include a compact core thanks to the use of high-
assay low-enriched uranium (HALEU) fuel. 
According to the US Department of Energy NTP 
rockets    are    more   energy   dense than chemical 

rockets and twice as efficient.  Source: www.world-nuclear-news.org 

Source: www.world-nuclear-news.org 

Project launched to digitally 
clone all French reactors  Sep23 

Digital twins of every unit in 
France's fleet of nuclear power 
reactors are to be developed 
under a four-year project 
involving partners from 
academia and industry. These 
cloned reactors will serve as a 
training simulator for the new 
generation of operators and a 
simulation environment for 
engineering studies. More than 
100 experts from these 
organisations will work together 
to digitally clone each reactor in 
the French nuclear fleet. 

Source: www.world-nuclear-news.org 

Dutch minister presents report on 
new nuclear                        Sep  28 

between 11% and 28% in 2040, depending on CO2 prices. Coal last year 
accounted for 74% of Polish electricity generation. The new Poland's 
Energy Policy for 2040 (PEP2040) is based on three pillars: a just 
transition; a zero-emission energy system; and good air quality. The 
first 1-1.6 GWe nuclear unit is to be commissioned in 2033, with five 
more units, or 6-9 GWe, to follow by 2040. The investment expected to 
be required for this is PLN150 billion (USD39.7 billion). New jobs 
created by the country's nuclear and renewable energy sectors are 
expected to total 300,000. The Netherlands is considering 

the expansion of nuclear power in 
its energy mix, according to a 
letter Minister for Economic 
Affairs and Climate Policy Eric 
Wiebes submitted to the Dutch 
parliament last week, together 
with a report by consultants Enco. 
The cabinet will now prepare a 
motion requesting that the 
country holds a market 
consultation to assess commercial 
interest in nuclear new build. 

Polish Climate Minister Michał Kurtyka speaking at World 
Nuclear Association's Strategic eForum 2020 

Source: www.world-nuclear-news.org 

The digital reactor project (Image:EDF) 

The Borssele nuclear power plant  
(Image: EPZ) 
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Monazite 
Nuclear 

Terminology 

 

More on Monazite 

Lexicon 

    Yellow to reddish-brown mineral. Monazite is a rare 
phosphate mineral with a chemical composition of 
(Ce,La,Nd,Th)(PO4,SiO4). It usually occurs in small isolated grains, 
as an accessory mineral in igneous and metamorphic rocks such 
as granite, pegmatite, schist, and gneiss. These grains are 
resistant to weathering and become concentrated in soils and 
sediments downslope from the host rock. When in high enough 
concentrations, they are mined for their rare earth and thorium 
content. The name monazite comes from the Greek μονάζειν (to 
be solitary), via German Monazit, in allusion to its isolated 
crystals. 

The generic chemical formula 
for monazite, (Ce,La,Nd,Th) 
(PO4,SiO4), reveals that cerium, 
lanthanum, neodymium, and 
thorium can substitute for one 
another in the mineral's 
structure; and, substitution of 
silica for phosphate also occurs.  
 
"Monazite" is also the name of 
a group of monoclinic 
phosphate and arsenate 
minerals that share traits of 
composition and crystal 
structure. A list of minerals in 
the monazite group is provided 
below. Note that several 
varieties of monazite are 
included. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
India has ~6000 Km long 
coastline rich in Atomic Mineral 
deposits.  

Monazite is an important ore for thorium, lanthanum, and cerium. It 
is often found in placer deposits. India, Madagascar, and South 
Africa have large deposits of monazite sands. The deposits 
in India are particularly rich in monazite. 

See left 
www.euronuclear.org , https://geology.com,  
www.thoriumenergyworld.com,  Wikipedia  

monazite-(Ce),  (Ce,La,Nd,Th)PO4   
(the most common member) 

Thorium – Reserves 

India has one of the world’s 
largest thorium deposits - 
Monazite.  
 

 Thorium reserves make up to 
25 % of global reserves.  

 India has about 1.12 million 
tons of Thorium Oxide (ThO2).  

 Indian Thorium reserves could 
possibly be converted to 358,000 
GW-yr of electrical energy to 
meet the future energy 
requirement.  
 
 
 
 
 

State wise resources of Monazite 
available in costal tracts of India  

Monazite Mineral Group 

Mineral Chemical 
Composition 

Brabantite CaTh(PO4)2 
Cheralite (Ca,Ce,Th) P,Si)O4 

Gasparite-(Ce) (Ce,La,Nd)AsO4 
Monazite-(Ce) CePO4 
Monazite-(La) LaPO4 
Monazite-(Nd) NdPO4 
Monazite-(Sm) SmPO4 

Rooseveltite BiAsO4 
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Did  
you know?  

 Source: World Nuclear Association 
'Clean Coal' Technologies 

Source: https://www.skepticalscience.com  

 Feature article 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Used nuclear fuel may be 
recycled to become usable 

again 

To be continued in Oct 2020 
Source: Canadian Nuclear Association 

Continued from Aug 2020 

Other demonstration projects: 

Only about  

1%  

of the total energy in the 

uranium is used before 

fuel bundles are removed 

from the reactor.  

 

 

 

 

 

 

 

 

 

That’s why many 

scientists prefer not to 

refer to used fuel as 

waste. 

 

 

 

 

Present trends : 
The clean coal technology field is moving in the direction of coal 

gasification with a second stage so as to produce a concentrated 

and pressurised carbon dioxide stream followed by its 

separation and geological storage. This technology has the 

potential to provide what may be called "zero emissions" – in 

reality, extremely low emissions of the conventional coal 

pollutants, and as low-as-engineered carbon dioxide emissions. 

 

This has come about as a result of the realisation that efficiency 

improvements, together with the use of natural gas and 

renewables such as wind will not provide the deep cuts in 

greenhouse gas emissions necessary to meet future national 

targets. 

 

The US DOE sees "zero emissions" coal technology as a core 

element of its future energy supply in a carbon-constrained 

world. It had an ambitious program to develop and demonstrate 

the technology and have commercial designs for plants with an 

electricity cost of only 10% greater than conventional coal plants 

available by 2012, but this is at least postponed. 

 

Australia is very well endowed with carbon dioxide storage sites 

near major carbon dioxide sources, but as elsewhere, 

demonstration plants will be needed to gain public acceptance 

and show that the storage is permanent. 

https://www.skepticalscience.com/
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How smoke detectors work ? 

Trivia 
 Nuclear Trivia 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Wikipedia, 
http://smokealarmsdetectors.bl

ogspot.com/, 
home.howstuffworks.com, 

www.nfpa.org,  
www.explainthatstuff.com 

For best protection, it is 
recommended both 
(ionization and 
photoelectric) technologies 
be used in homes. In 
addition to individual 
ionization and 
photoelectric alarms, 
combination alarms that 
include both technologies 
in a single device are 
available. 

See left 

Photoelectric smoke 
alarms:  
In photoelectric type 
device, smoke can block 
a light beam. In this 
case, the reduction of 
light reaching a 
photocell triggers the 
alarm.  
 
 
 
 
 
 
 
 
Light is scattered by 
smoke particles on a 
photoelectric cell, 
initiating an alarm. 

A smoke detector is a device that senses 
smoke, typically as an indicator of fire. 
Commercial security devices issue a signal to 
a fire alarm control panel as part of a fire 
alarm system, while household smoke 
detectors, also known as smoke alarms, 
generally issue a local audible or 
visual alarm from the detector itself. The two 
most commonly recognized smoke detection 
technologies are ionization smoke 
detection and photoelectric smoke detection. 
 
Ionization smoke alarms: Ionization 
detectors have an ionization chamber and a 
source of ionizing radiation. The ionization 
chamber consists of two plates (positive and 
negative charge) separated by about one 
centimeter.  
 
 
 
 
 
 
 
 
 
 
The battery applies a voltage to the plates. 
Alpha particles constantly released by the 
source knock electrons off atoms in the air, 
ionizing atoms of oxygen and nitrogen in the 
chamber. The positively charged oxygen and 
nitrogen atoms are attracted by the negative 
plates and electrons are attracted by the 
positive one, generating a small electric 
current. When smoke enters the ionization 
chamber, the smoke particles attach to the 
ions and neutralize them, so they do not reach 
the plate. The decline in current between the 
plates triggers the alarm. 
 

mailto:kbjashi@kknpp.com
mailto:ppandaram@npcil.co.in
mailto:rramdoss@npcil.co.in
http://smokealarmsdetectors.blogspot.com/
http://smokealarmsdetectors.blogspot.com/
http://www.nfpa.org/
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