
 

��य पाठक�, 
 
"��सो", एक क� ड� के आकार का नािभक�य �धन, �जसम� अंतिनर्�हत सुरक्षा सु�वधा 
है, जल्द ह� परमाण ु ऊजार् के्ष� म� शीषर् होने वाला है। �ेफाइट और िसिलकॉन 
काबार्इड क� तीन एकान् तर परत� क� एक आवरण के साथ, यह ��आधा�रक 
समस् थािनक �धन जो कम सम�ृ यरेूिनयम और ऑक्सीजन से बना होता है, 3,000 
�ड�ी फ़ारेनहाइट के तापमान को सहन कर सकता है (जैसा �क नई पीढ़� के 
�रएक्टर� का उच् चतम तापमान भी लगभग 2000 �ड�ी फ़ारेनहाइट होगा) और इस 
�कार मेल्टडाउन �फू होगा। इसके साथ, नािभक�य सुरक्षा अगले स्तर पर ले जाया 
जा रहा है। पढ़कर आन�ंदत ह�… अध् यक्ष, जन जागरूकता सिमित 

कुल उत् पािदत  िवद्युत इकाई 46, 288 
िमिलयन यूिनट 

केकेएनपीपी �ारा कुल CO2 उत् सज�न म� कमी 
39,709,948 

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 31 अगस् त 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, http://accf.org/ 
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Dear Readers, 
 

“Triso”, a candy-sized nuclear fuel with built-in safety 
feature, is going to be a cusp in the nuclear power 
sector, soon. With a wrap of three alternating layers of 
graphite and silicon carbide, this tristructural isotropic 
fuel which is made up of low enriched uranium and 
oxygen can withstand a temperature of over 3,000 
degrees Fahrenheit (the peak temperature of even the 
new generation reactors will be about 2000 * F) and 
thus will be meltdown-proof. With this, nuclear safety is 
being taken to next level.   Read on, happily!. 
 

Source: en.wikipedia.org 

-Chairm an, PA  Com m it tee 

Scientific classification 
Kingdom: Animalia  

Phylum: Chordata 

Class: Aves 

Order: Passeriformes  

Family: Passeridae 

Genus: Passer 

Species: P. domesticus 
Binomial  name: 

Passer domesticus 

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 

46,228  
Million Units 

Total CO2 emissions 
avoided by KKNPP 

39,709,948  
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 Aug 31, 2020) is given below. 

KKNPP ‘s  contribution to climate 
change mitigation  

A glimpse   of House 
sparrow in Anuvijay 
Township, Chettikulam 

Photography by Sh P.Pandaram  
Scientific Officer-G, TLD 

Laboratory, KKNPP 

Nuclear Slogan 

Source: : www.world-nuclear-news.org, http://accf.org/ 

 
  

 
 
 
 
 
 
 
 
 
 
 
 

A historic moment 
for the UAE 

Mohamed Al Hammadi  
CEO, Emirates Nuclear 
Energy Corporation    

Source: www.world-nuclear-
news.org  dated Aug 10, 2020  

“2020 is certainly a 

pivotal year for the 

UAE Peaceful Nuclear 

Energy Programme. 

The United Arab 

Emirates has become 

the first country in 

the Arab World to 

successfully develop 

the intellectual and 

physical 

infrastructure 

necessary for the use 

of nuclear energy to 

generate safe, 

clean and reliable 

baseload electricity“. 
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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 Sep 2020 edition  

Continued  from
 

  July 2020  edition 

Indian PHWR design and its evolution: 

“With the output from solar and 
wind heavily dependent on 
weather conditions, we need a 
reliable source of near-
constant, low-carbon energy – 
something that nuclear sector 
currently supplies. Throughout 
lockdown, nuclear reactors also 
continued to fare well in terms 
of reliability, safely providing 
power to the UK and keeping 
the lights on, despite vastly 
reduced numbers of staff on-
site”. 

Dr Fiona Rayment OBE  
Chief Science and Technology 

Officer at the National 
Nuclear Laboratory (NNL) 

Source: www.energyvoice.com 

Nuclear reactors 
continued to do well 

during lockdown 

Reactor components:  
 

Reactivity control: regulation and shutdown : 
 

Each of these systems is separately and independently 
capable of safely terminating any reactivity transient from 
any operating state of the reactor. The reactivity transients 
considered include those from a large loss of coolant 
accident, which result in the fastest reactivity addition rate in 
a PHWR due to coolant voiding in the core. The total 
required worth (“depth”) of the shutdown system is 
governed by appropriate combinations of reactivity effects 
which include complete voiding in the core, cool down of 
fuel, coolant and moderator; as well as decay of xenon 
poison in a prolonged shutdown. Table 3B gives the 
shutdown devices and their worths for 220 and 540MWe 
PHWRs. 
 
The two shutdown systems are: 
 
Shutdown System-1 (also called SDS-1, primary shutdown 
system, or PSS): consisting of mechanical shutoff rod 
mechanisms. Whenever a reactor trip signal is received, an 
electromagnetic clutch in each mechanism is de-energized, 
releasing a solid cadmium absorber element, which drops 
into the core under gravity, initially assisted by spring thrust. 
Shutdown System-1 is the primary means of quickly shutting 
down the reactor in an accident. 
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Regional Distribution of Nuclear Power  Plants:   

New connections to the grid: (Year 2020) 

Source: https://pris.iaea.org/PRIS Updated as on September 15, 2020 

Current Status: 

442 

391 685 MWe  

53 

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 

18 624 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, Korean companies to develop micro modular reactors        Aug 05 

Nuclear News 

UAE's first nuclear reactor starts supplying power                        Aug 20          

Source: 
energy.economictimes.indiatimes.com 

Ultra Safe Nuclear Corporation 
(USNC) of the USA has signed a 
Memorandum of 
Understanding with South 
Korea's Hyundai Engineering 
(HEC) and the Korea Atomic 
Energy Research Institute 
(KAERI).        The           five-year 

agreement outlines goals for development of technologies that enhance 
the ability of the USNC Micro Modular Reactor (MMR) to produce and 
deliver carbon-free power, heat and hydrogen. The MMR is 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. 

Kudankulam units 3 & 5 hit construction milestones                          Aug 10 
Indian contractor Larsen & Toubro 
has completed on schedule the 
installation of the 'dry shield' for 
the reactor pressure vessel of unit 
3 of the Kudankulam nuclear 
power plant under construction in 
in Tamil Nadu. Separately, Russia's 
Atommash    has    announced   the 

The first unit of the Barakah nuclear 
power plant in the Al Dhafrah 
region of Abu Dhabi has been grid-
connected and started supplying 
electricity to the UAE, the Emirates 
Nuclear Energy Corporation (ENEC) 
announced on Wednesday. Grid 

connection of Unit 1 really is the beginning of a new era in our project, 
which is built upon years of preparation and adherence to the highest 
international safety and quality standards. Construction of Units 3 and 4 of 
the Barakah plant are in their final stages, with Unit 3 being at 93% 
completion, Unit 4 at 86% completion, and the overall construction 
completion of the four units now standing at 94%. Source: www.aa.com.tr 

Source: wzww.world-nuclear-news.org 

Rosatom marks 75th anniversary 
of Russian nuclear industry  Aug20 

Alexey Likhachov, director 
general of Rosatom, 
congratulated his staff today on 
the 75th anniversary of Russia's 
nuclear industry. In its company 
newsletter, Rosatom said its 
annual revenue from overseas 
projects in 2019 was expected 
to reach a record of USD7.3 
billion, up 10% compared to the 
previous year. As of late 2019, 
Rosatom was constructing 25 
reactor units in nine countries 
with agreements reached for 
the construction of a total of 36 
power units in 12 countries. 

Source: www.world-nuclear-news.org 

Narora joins select club of Indian 
nuclear power plants           Aug 25 

start of manufacturing a set of steam generators for unit 5 at the same 
plant. The dry shield is a metal cylinder filled with serpentinite concrete 
that is placed around the reactor vessel. It serves to weaken the neutron 
flux, and also helps to prevent excessive heating of the reinforced 
concrete structure of the reactor shaft. The dry shield, which weighs 140 
tonnes, was manufactured by JSC Tyazhmash in the city of Syzran, which 
is in the Samara region of Russia. Atommash, a subsidiary of Russia’s 
Rosatom, has started manufacturing a set of steam generators for unit 
5. The company produced the same equipment for the third and fourth 
units. Each item has a diameter of more than 4 metres, a length of 
about 15m and a weight of 340 tonnes. The second 220 MW unit at the 

Narora Atomic Power Station 
(NAPS) in Uttar Pradesh on 
Tuesday completed 731 days of 
continuous safe operation, India's 
atomic power plant operator 
NPCIL said on Tuesday. The 
second unit at NAPS has become 
the fourth Indian reactor to 
achieve this milestone after Kaiga 
Generating Station Unit 1 (962 
days), Rajasthan Atomic Power 
Station (RAPS) Unit 3 (777 days) 
and Unit 5 (765 days), 
the Nuclear Power Corporation of 
India Ltd (NPCIL) said. 
 

The 'dry shield' for Kudankulam unit 3 

Source: www.world-nuclear-news.org 
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Moderator 
Nuclear 

Terminology 

 

More on Moderator 

Lexicon 

     Material used to “decelerate” fast neutrons to low energies, 
since the fission of the U-235 nuclei results in a better yield at 
low neutron energies. Among others, light water, heavy water 
and graphite are used as moderators. In a thermal-neutron reactor, 

the nucleus of a heavy fuel 
element such 
as uranium absorbs a slow-
moving free neutron, becomes 
unstable, and then splits 
("fissions") into two smaller 
atoms ("fission products"). The 
fission process for 235U nuclei 
yields two fission products, two 
to three fast-moving free 
neutrons, plus an amount 
of energy primarily manifested 
in the kinetic energy of the 
recoiling fission products. The 
free neutrons are emitted with 
a kinetic energy of ~2 MeV 
each.  
In a CANDU reactor nearly all 
fission reactions are produced 
by thermal neutrons, while in 
a pressurized water 
reactor (PWR) a considerable 
portion of the fissions are 
produced by higher-energy 
neutrons. A fast reactor uses no 
moderator, but relies on fission 
produced by unmoderated fast 
neutrons to sustain the chain 
reaction. In some fast reactor 
designs, up to 20% of fissions 
can come from direct fast 
neutron fission of uranium-238, 
an isotope which is not fissile at 
all with thermal neutrons. 

 
Materials used for moderation need to a very specific set of 
properties. First, a moderator cannot absorb neutrons itself. This 
means that the moderator should have a low neutron 
absorption cross-section. However, the moderator should be able to 
slow down neutrons to an acceptable speed. Thus, in an ideal 
moderator the neutron scattering cross-section is high. This neutron 
scattering is a measure of how likely a neutron will interact with an 
atom of the moderator. If the collisions between neutrons and nuclei 
are elastic collisions, it implies that the closer in size the nucleus of an 
atom is to a neutron, the more the neutron will be slowed. For this 
reason, lighter elements tend to be more efficient moderators. The 
table below shows that common moderators have a low neutron 
absorption cross-section but a comparatively large neutron scattering 
cross-section. 
 
 
 
 
 
 
 
 
 

See left 

www.euronuclear.org , https://energyeducation.ca, 
Wikipedia  

Properties of Common Neutron Moderators 

Moderator 
Neutron scattering 

cross 
section (σs) in barns 

Neutron absorption 
cross 

section (σa) in barns 

Light water (H2O) 49 0.66 

Heavy water (D2O) 10.6 0.0013 

Graphite (C) 4.7 0.0035 
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Did  
you know?  

 Source: World Nuclear Association 
'Clean Coal' Technologies 

Source: https://www.skepticalscience.com  

 Feature article 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nuclear generation in 2019 
close to record high 

To be continued in July 2020 
Source: www.world-nuclear-news.org 

Continued from May 2020 

Other demonstration projects: 

Nuclear reactors generated a 

total 2657 TWh of electricity 

in 2019, up from 2563 TWh in 

2018, and second only to the 

2661 TWh generated in 2006, 

according to a new World 

Nuclear Association report. 

This is the seventh successive 

year that nuclear generation 

has risen, it noted. 

 

 

 

 

 

The capacity factor for the 

global fleet stood at 82.5% in 

2019, up from 79.8% in 2018. 

"In general, a high capacity 

factor is a good indication of 

excellent operational 

performance. 

Gasification processes : 
In conventional plants coal, often pulverised, is burned with 
excess air (to give complete combustion), resulting in very dilute 
carbon dioxide at the rate of 800 to 1200 g/kWh.  
 
Gasification converts the coal to burnable gas with the 
maximum amount of potential energy from the coal being in the 
gas. In Integrated Gasification Combined Cycle (IGCC) the first 
gasification step is pyrolysis, from 400°C up, where the coal in 
the absence of oxygen rapidly gives carbon-rich char and 
hydrogen-rich volatiles. In the second step the char is gasified 
from 700°C up to yield gas, mostly CO, leaving ash. With oxygen 
feed, the gas is not diluted with nitrogen. The key reactions 
today are C + O2 to CO, and the water gas reaction: C + H2O 
(steam) to CO & H2 – syngas, which reaction is endothermic. 
 
In gasification, including that using oxygen, the O2 supply is 
much less than required for full combustion, so as to yield CO 
and H2. The hydrogen has a heat value of 121 MJ/kg – about five 
times that of the coal, so it is a very energy-dense fuel. However, 
the air separation plant to produce oxygen consumes up to 20% 
of the gross power of the whole IGCC plant system. This syngas 
can then be burned in a gas turbine, the exhaust gas from which 
can then be used to raise steam for a steam turbine, hence the 
"combined cycle" in IGCC. 
To achieve a much fuller clean coal technology in the future, the 
water-shift reaction will become a key part of the process so 
that: 
 

 
 
 
 

The products are then concentrated CO2 which can be captured, 
and hydrogen. (There is also some hydrogen from the coal 
pyrolysis), which is the final fuel for the gas turbine. 
Overall thermal efficiency for oxygen-blown coal gasification, 
including carbon dioxide capture and sequestration, is about 
73%. Using the hydrogen in a gas turbine for electricity 
generation is efficient, so the overall system has long-term 
potential to achieve an efficiency of up to 60%. 

C + O2 gives CO, and 
C + H2O gives CO & H2, then the 
CO + H2O gives CO2 & H2 (the water-shift reaction). 

https://www.skepticalscience.com/


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: 

S.V. Jinna  
Site Director,  
Kudankulam Nuclear 
Power Project 

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

Page  7 of 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

What is Nuclear desalination ? 

Trivia 

Nuclear desalination uses the excess heat 
from a nuclear power plant to evaporate 
sea water and to condense the pure water. 
Two modes of reactor application are 
 
 
 
 
The first of these is simpler in that less 
equipment and maintenance are needed. The 
second has the benefit of providing a source 
of electric power. In either mode, the 
contribution to the desalination process is the 
steam from a heat exchanger. There are two 
general technologies in which the heat can be 
used by desalination equipment. The first is 
distillation, in which the water evaporates on 
contact with a steam-heated surface and is 
separated from the salt. There are two 
versions of this technology: multistage flash 
distillation (MSF), and multieffect distillation 
(MED).  
 
 
 
 
 
 
 
 
The second is reverse osmosis (RO) in 
which a porous membrane with a pressure 
difference separates water from salt. Two 
subsets of the RO approach have been 
tested. To protect the membrane, 
considerable pretreatment is required. 
 

The largest desalination plant – the $3.8 
billion Al-Jubail 2 in Saudi Arabia – has 
948,000 m3/d (346 GL/yr) MED-TVC capacity, 
plus 2745 MWe power generation using gas 
turbines. 

 Nuclear Trivia 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source www.sciencedaily.com, 

World Nuclear Association, 
www.sciencedirect.com 

Nuclear desalination is 
generally very cost-
competitive with using 
fossil fuels. "Only nuclear 
reactors are capable of 
delivering the copious 
quantities of energy 
required for large-scale 
desalination projects" in 
the future (IAEA 2015). 

See left 

Fig-1: Nuclear power plant with multieffect distillation 

MED 
Fig-1 shows a nuclear 
desalination plant with 
three of the MED stages 
shown. Condenser waste 
heat, which would 
otherwise be dissipated 
to the environment, 
vaporizes water in an 
intermediate loop. This 
low-pressure steam, in 
turn, vaporizes the 
seawater, thereby 
separating pure water 
from the brine. This 
process continues in 
succeeding effects, except 
that the condensation of 
the vaporized fresh water 
provides the heat source 
for the subsequent 
stages, which are at 
successively lower 
pressure. 

(1) heat only 

(2) electricity and waste heat. 

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