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नािभक�य आंकड़ा
नािभक�य समाचार
शब्द कोश
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��य पाठक�,
क्या परमाणु ऊजार् हमारे समय क� सबसे घातक वायरल बीमार� के इलाज म�
सहायता कर सकता है ? इसका जवाब हॉ ं म� गुंजायमान हो रहा है ! फोब्सर् के
अनुसार, हाल म� अटलांटा आधा�रत एमोर� यूिनविसर्ट� अस्पताल ने बीमार को�वड19 रोिगय� पर कम-मा�ा �व�करण का उपयोग करके िच�कत्सा पर�क्षण �कया।
प�रणाम उत्साहजनक थे। चू�ं क कम मा�ा वाले �व�करण ने सूजन को कम करने
एवं िच�कत्सा को सु�वधाजनक बनाने म� सहायता �कया, रोिगय� ने तेजी से ठ�क
होना �दखाया। अब, �व�करण का उपयोग करके अिधक पर�क्षण शुरू करने के िलए
पूरे �वश्व म� कई िच�कत्सा संस्थान स्था�पत �कए गए ह� । पढ़कर आनं�दत ह�…

अध्यक्ष, जन जागरूकता सिमित

आपको मालूम है

नािभक�य नारे

�वशेष आलेख
नािभक�य सामान्य ज्ञान

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
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�ोत: www.rosatom.ru, https://primalsurvivalpodcast.com

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 जून 2020 को) अब तक इस �कार है ।

जार�कतार्:
एस.वी. �जन्ना,
स्थल िनदे शक,
केकेएनपीपी स्थल

कुल उत्पािदत िवद् यु त इकाई
केकेएनपीपी �ारा कुल CO2 उत्सज�न म� कमी

44, 922

िमिलयन यूिनट
38,588,239

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,
Can nuclear energy aid the treatment of the most
deadly viral disease of our time? The answer is a
resounding yes! According to Forbes, the Atlanta based
Emory University Hospital recently conducted medical
trials using low-dose radiation on very sick COVID-19
patients. The results were excitingly encouraging. As
the low-dose radiation helped mitigate inflammation
and facilitated healing, the patients showed a rapid
development. Now, several medical institutions across
the world are set out to begin more trials using
radiation. Read on happily.
-Chairman, PA Committee

Nuclear Slogan

A glimpse of Asian brown
flycatcher
in
Anuvijay
Township, Chettikulam
Photography by Mr Kvasha A.V.
Former Deputy Head of Russian
Specialist at KKNPP Site

Scientific classification
Kingdom: Animalia
Phylum: Chordata
Class:
Aves
Order: Passeriformes
Family: Muscicapidae
Genus: Muscicapa
Species: M. dauurica
Binomial name:
Muscicapa dauurica
Source: en.wikipedia.org

Post-COVID
recovery brings
decarbonisation
opportunity
“The world's response
to COVID-19 is also an
opportunity to meet
strategic goals that
include
reducing
carbon emissions and
attaining a healthier,
more
sustainable
environment, while
ensuring
economic
recovery,

Throughout the crisis,
the electricity sector
has performed very
well, and the nuclear
sector exceptionally
so, possibly because of
its existing culture of
Source: www.rosatom.ru, https://primalsurvivalpodcast.com
safety,
procedure,
resilience
and
KKNPP ‘s contribution to climate
redundancy
of
change mitigation
Climate change is the foremost global systems”
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 Jun 30, 2020) is given below.
No.of units of
electricity generated

44,922
Million Units

Total CO2 emissions 38,588,239
avoided by KKNPP
Tonnes
Note: Average lifecycle GHG emissions for Coal &
Nuclear is 888 & 29 (tonnes/GWh) respectively.

John Gorman

President & Chief
Executive Officer

Canadian Nuclear Association
Source: www.world-nuclearnews.org dated Jun 05, 2020,
www.newswire.ca
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(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.

Reactors are
maintaining safe operation
during pandemic

“Operators and regulators
continue to ensure safety
and

security

at

plants

worldwide

even

pandemic

has

them

various

in

including

their

as

Continued from
May 2020 edition

Technical session

Reactor components:
Reactivity control: regulation and shutdown :
Normal control of power in the reactor is done by the
reactor regulating system which controls the position of
control rods (220MWe) or water level in zone control
compartments (in 540MWe PHWR). The system is made
highly reliable by incorporating redundancy in the control
loop as well as in the sensors and the control devices. Apart
from normal control, reactor regulating system has an
additional feature called ‘setback’ which can effect auto fast
reduction of reactor power (@ 0.5% s−1) when called for, as
sensed by selected plant parameters.

the

impacted
ways,
planned

outages and maintenance
schedules.”

Above is a diagram of a typical Pressurized Heavy Water Reactor:
Source: https://nuclearstreet.com

In 540MWe PHWR, there is yet another feature called
‘stepback’ which effects auto step reduction in power when
demanded by the control system.

Dohee Hahn

Director, IAEA Division of
Nuclear Power
Source: www.world-nuclear-news.org

To be continued
in Jul 2020 edition
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Nuclear Database
Updated as on July 08, 2020

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

Current Status:
Country
ARGENTINA
ARMENIA
BELGIUM
BRAZIL
BULGARIA
CANADA
CHINA
CZECH
REPUBLIC
FINLAND
FRANCE
GERMANY
HUNGARY
INDIA
IRAN
JAPAN
KOREA
MEXICO
NETHERLANDS
PAKISTAN
ROMANIA
RUSSIA
SLOVAKIA
SLOVENIA
SOUTH
AFRICA
SPAIN
SWEDEN
SWITZERLAND
TAIWAN
UKRAINE
UK
USA
Total

No. of
MWe
Reactors

3
1
7
2
2
19
48

1641
375
5930
1884
2006
13554
45518

6
4
56
6
4
22
1
33
24
2
1
5
2
38
4
1

3932
2794
61370
8113
1902
6255
915
31679
23172
1552
482
1318
1300
28437
1814
688

2
1860
7
7121
7
7740
4
2960
4
3844
15 13107
15
8923
95 97154
440 389340

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

NUCLEAR POWER REACTORS
IN OPERATION

440

TOTAL NET INSTALLED
CAPACITY

389 340 MWe

NUCLEAR POWER REACTORS
UNDER CONSTRUCTION

54

REACTOR-YEARS OF
OPERATION

18 540

Regional Distribution of Nuclear Power Plants:

New connections to the grid: (Year 2019)
NOVOVORONEZH 2-2

1114 MW(e), VVER V-392M, RUSSIA
First Grid Connection: 1 May 2019

SHIN-KORI-4

1340 MW(e), APR-1400, REP OF KOREA
First Grid Connection: 22 Apr 2019

TAISHAN-2

1660 MW(e), PWR, CHINA
First Grid Connection: 23 Jun, 2019

YANGJIANG-6

1000 MW(e), PWR, CHINA
First Grid Connection: 29 Jun, 2019

AKADEMIK
LOMONOSOV-1

32 MW(e), PWR, KLT-40S 'Floating‘,
RUSSIA
First Grid Connection: 19 Dec 2019

AKADEMIK
LOMONOSOV-2

32 MW(e), PWR, KLT-40S 'Floating‘,
RUSSIA
First Grid Connection: 19 Dec 2019
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Tests start on modified VVER-440
fuel for Dukovany
Jun 16

The Dukovany plant in the Czech
Republic (Image: ČEZ)

Nuclear News
Japanese gas-cooled reactor clear for restart

Jun 03

Japan Atomic Energy Agency
(JAEA) has today received
permission from the Nuclear
Regulation Authority (NRA) to
make changes to the reactor
installation of the HighTemperature Test Reactor
(HTTR) in conformity with
revised safety requirements. This marks the first time a restart permission
has been granted for a Japanese gas-cooled reactor. The safety review by
the NRA against the new regulatory requirements has confirmed that no
fuel damage would occur even in the event of a beyond design basis
accident such as multiple losses of reactor shutdown functions," JAEA said
today.

Russia's OKB Gidropress has
begun tests of a mock-up of
modified fuel for VVER-440
reactors at the Dukovany
nuclear power plant in the
Czech Republic. The aim of the
tests is to study the mechanical
stability of fuel components
Source: www.world-nuclear-news.org
under thermal-hydraulic and Ontario completes first Darlington refurbishment
Jun 05
dynamic conditions, which are Unit 2 of Ontario Power
close as possible to full-scale Generation's (OPG) Darlington The Beloyarsk 3 BN-600 (Image:
operation. the modified fuel, nuclear power plant has been Rosenergoatom)
referred to as RK3+. The RK3+ reconnected to the grid at 100%
design has enhanced physical full power, marking the official
of
the
first
and
thermo-hydraulic completion
properties
compared with refurbishment of the site's four
previous generations of VVER- Candu units. The refurbishment Darlington Nuclear Generating Station
(Image: OPG)
of Darlington 2 began in October
440 fuel
2016 when the unit was disconnected from the grid. It was then
Source: www.world-nuclear-news.org
defueled. The complex work to dismantle and reassemble the reactor
was practised in over 750,000 hours of training at OPG's Mock-up and
UK industry presents nuclear
Training Facility at the Darlington Energy Complex, resulting in
roadmap to net-zero
Jun 24
improved efficiencies. The project’s success was also ensured by
innovative technology and precision tooling delivered by hundreds of
Ontario manufacturers,
Source: www.world-nuclear-news.org

Nuclear power system delivered for Mars rover launch
Plans for a clean economic
recovery and the goal of 'Net
Zero by 2050' need commitment
to new nuclear power plants, the
UK’s Nuclear Industry Association
(NIA) said today. An "ambitious
programme" could provide up to
40% of clean power by 2050 and
"drive deeper decarbonisation"
through the creation of hydrogen
and other clean fuels, along with
district heating, and eventually
bring as many as 300,000 jobs
and GBP33 billion of "added
annual economic value"
Source: www.world-nuclear-news.org

Jun 12

The US Department of Energy (DOE)
has delivered the nuclear power
system for the Perseverance rover
for NASA's Mars 2020 mission
which is due to launch next month.
The Multi-Mission Radioisotope
Thermoelectric
Generator
(MMRTG) was fuelled, built and tested by DOE's national laboratories.
Radioisotope power systems (RPS) convert heat generated by the natural
decay of plutonium-238 (Pu-238) into electrical power. The MMRTG will
provide electricity for the basic operations of the rover and to keep its tools
and systems at optimal temperatures. It has an operational lifespan of 14
years. DOE's next MMRTG is set to power the Dragonfly rotorcraft lander
mission to explore Saturn's largest moon, Titan. That mission is expected to
launch in 2026, arriving on Titan in 2034. Source: www.world-nuclear-news.org
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Nuclear
Terminology

More on Graphite
MOX fuel

Graphite blocks in nuclear
power stations

The graphite bricks act as a
moderator. They reduce the
speed of neutrons and allow
a nuclear reaction to be
sustained. They also perform
an important safety function
by providing the structure
through which CO2 gas flows
to remove heat from the
nuclear fuel and the control
rods used to shut down the
reactor are inserted.
Purity
Reactor-grade graphite must
be free of neutron absorbing
materials, especially boron,
which has a large neutron
capture cross section. Boron
concentration in thermally
purified graphite (such as
AGOT graphite) can be less
than 0.4 ppm and in
chemically purified nuclear
graphite it is less than 0.06
ppm.

Lexicon

Graphite
A form of carbon, similar to that used in pencils, used as
a moderator in some nuclear reactors. Crystalline carbon used in
very pure form as a moderator, principally in gas-cooled reactors,
but also in Soviet-designed RBMK reactors. Graphite is an
important material for the construction of both historical and
modern nuclear reactors, due to its extreme purity and its ability
to withstand extremely high temperatures. Graphite has also
recently been used in nuclear fusion reactors as well, such as
the Wendelstein 7-X.
Nuclear graphite for
the
UK
Magnox
reactors
was
manufactured from
petroleum coke mixed
with
coal-based
binder pitch heated
and extruded into
billets,
and
then
baked at 1,000 °C for
several
days.
To
reduce porosity and
increase density, the
billets
were
impregnated with coal
tar
at
high
temperature
and
pressure before a final
bake at 2,800 °C.
Individual billets were
Source: www.jnfl.co.jp
then machined into
the final required
Core graphite from the Molten-Salt Reactor Experiment
shapes.
The neutron cross section of graphite was also investigated during
the second world war in Germany by Walter Bothe, P. Jensen,
and Werner Heisenberg. The purest graphite available to them was a
product from the Siemens Plania company, which exhibited
a neutron absorption cross section of about 6.4 mb to 7.5 mb (Haag
2005). Heisenberg therefore decided that graphite would be
unsuitable as a moderator in a reactor design using natural
uranium, due to this apparently high rate of neutron absorption.
The first nuclear fission reactor, Chicago Pile No. 1, was constructed
of graphite under a football stand at Stagg Field, University of
Chicago.
Source:www.nrc.gov, www.edfenergy.com,
Wikipedia, /www.osti.gov

See left
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Feature article

Did
you know?

'Clean Coal' Technologies
Source: World Nuclear Association

Continued from May 2020

Other demonstration projects:
NUCLEAR POWER HELPS TO
ACHIEVE ECONOMIC GOALS
200,000 job-years over
A life cycle are
Created by each NPP
Constructed

Nuclear

power

plays

an

important role in boosting socioeconomic development both in
the short-term and long term
perspectives: construction of an
NPP results in comprehensive
spillover and multiplier effects
on GDP throughout the NPP
lifecycle.

Rest of world:

In China, the first phase of Huaneng Group’s $1.5 billion
GreenGen project – a 250 MWe oxyfuel IGCC power plant
burning syngas (mainly hydrogen and carbon monoxide) from
coal feed – commenced operation at Tianjin in 2012 and has
been fully operational since 2014. The second phase involves a
pilot plant which draws about 7% of the syngas from the IGCC
power plant, shifts CO and water to CO2 and H2, then separates
the CO2 from the H2 after desulphurisation, and produces
electricity from hydrogen. The 60,000 to 100,000 tpa CO2 is used
for enhanced oil recovery. Phase 3 will be a 400 MWe
commercial IGCC plant withSource:
CCS https://www.skepticalscience.com
to capture up to 2 million
tonnes of CO2 per year, from sometime in the 2020s.
In China, the major utility China Datang teamed up with Alstom
to build two demonstration CCS projects. A 2x350 MWe coalfired plant at Daqing, Heilongjiang province, would be equipped
with Alstom's oxy-firing technology, and a 2x1000 MWe ultrasupercritical coal-fired plant at Dongying, Shandong province,
would use Alstom's post-combustion capture technology, either
chilled ammonia or advanced amines. The two projects were
expected to each capture over one million tonnes of CO2 per
year, which would be about 40% of output from Daqing and 15%
from Dongying, though Alstom says that the actual levels of
capture and storage have not yet been defined and will be in the
scope of the first feasibility studies of the respective projects.
Adjacent oilfields would be used for sequestration, enabling
enhanced oil recovery (EOR). Both projects were shelved in
2016-17, though construction had begun on the Dongying plant
in 2016.
The Sinopec Shengli power plant CCS project is planned to come
online in the 2020s, with post-combustion capture and 1 Mt/yr
CO2 used for EOR.
The Shanxi International Energy Group is planning a CCUS
project for a new supercritical coal-fired power plant with oxyfuel combustion at Taiyuan in Shanxi province to come online in
the 2020s and capture 2 Mt/yr CO2.

Source: ROSATOM

To be continued in July 2020

Nuclear Trivia
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Trivia

What is MMR?
FCM FUEL:

Prepared & Edited by:

MMR is an acronym for Micro Modular Reactor.
The Micro Modular Reactor (MMR™) system is a
4th Generation small modular nuclear energy
system that delivers safe, clean, and cost-effective
electricity and heat to remote mines, industry, and
communities.

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

FCM™ fuel provides a new
approach
to
inherent
reactor safety by providing
an ultimately safe fuel.
Industry
standard
Tristructural - isotropic
(TRISO)
fuel,
which
contains the radioactive
byproducts of fission within
layered ceramic coatings,
are encased within a fully
dense
silicon
carbide
matrix. This combination
provides an extremely
rugged and stable fuel with
extraordinary
high
temperature stability.
The FCM fuel unlocks a
number of system benefits
including fission product
isolation that improves
worker and plant safety,
enhanced
proliferation
resistance, and minimized
emergency planning zones.
The MMR™ would produce
approximately 15 MW
(thermal) of process heat
to generate electrical
power and/or heat, over
an operating life-span of
20 years

.

Source: https://usnc.com,
www.globalfirstpower.com

MMR’s Basic
Monarch butterfly (Danaus plexippus).Features
(Photo:
Bernardo Roca-Rey Ross)
15 MWth Gas Cooled Reactor
•The MMR™ reactor is a high-temperature, gascooled nuclear reactor. This modern reactor uses
proven technology, enhanced with proprietary,
innovative safety features to deliver simple,
scalable, and secure energy solutions
Accident Tolerant Fuel
•The MMR™ system uses Fully Ceramic Microencapsulated (FCM) fuel. Tiny grains of uranium are
clad in layers of silicon carbide and encased in
structural, fully-dense silicon carbide to provide the
strongest possible barrier to the release of fission
products.
No Refueling
•The MMR™ nuclear reactor is only fueled once in its
lifetime.
Walk-Away Safe
•The MMR™ reactor is a walk-away safe reactor.
Secure
•The fuel can be used only for power generation.
The core is sealed, and the fuel cannot be repurposed or re-processed for other uses.
Simple and Flexible
•The use of molten-salt thermal storage can supply
both electricity and/or process heat.
Modular and Fully Scalable
•Each nuclear power unit is self-contained, and
additional units can simply be added to the power
plant as needed.
See left

