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��य पाठक�,
भारत का �थम 700 मेगावाट का नािभक�य ऊजार् �रएक्टर, गुजरात के काकरापर म�
कमीशन �कया गया था, इस जुलाई म� अपनी पहली िनरं तर नािभक�य �वखंडन
�ृख
ं ला �ित��या का �दशर्न �कया। एक घरे लू तकनीक, यह दा�बत भार� पानी
�रएक्टर अपने पूवव
र् ितर्य� का एक �वकिसत �डजाइन है और भारतीय
पीएचडब्ल्यूआरएस म� सबसे बड़� क्षमता वाली इकाई है । को�वड-19 महामार� के
बावजूद, यह एक ऐितहािसक वैज्ञािनक उपल�ब्ध है , वैज्ञािनक� एवं अिभयंताओं ने
इसे संभव बनाने के िलए धन्यवाद। 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.cleancluster.dk

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 जुलाई 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

45, 421

िमिलयन यूिनट
39,016,393

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,
India’s first 700 MWe nuclear power reactor,
commissioned anew at Kakrapar in Gujarat,
demonstrated its maiden sustained nuclear fission
chain reaction this July. A home-grown technology,
this Pressurised Heavy Water Reactor is an evolved
design of its predecessors and is the largest capacity
unit among the Indian PHWRs. This is a landmark
scientific feat despite the on-going COVID-19
pandemic, thanks to the scientists and engineers who
made it possible. Read on happily.

-Chairman, PA Committee

Nuclear Slogan

KAPP-3 reactor
shining example of
Make in India
to

“Congratulations

our nuclear scientists
for

achieving

criticality of Kakrapar
Atomic

Power

Plant-3.

This

indigenously
designed 700 MWe
KAPP-3 reactor is a
shining example of
'Make in India'. And a
A glimpse
of Asian
Paradise 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: Monarchidae
Genus: Terpsiphone
Species: T. paradisi
Binomial name:
Terpsiphone paradisi
Source: en.wikipedia.org

trailblazer for many
such

Source: www.cleancluster.dk

KKNPP ‘s contribution to climate
change mitigation

future

achievements!"

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 Jul 31, 2020) is given below.
No.of units of
electricity generated

45,421
Million Units

Total CO2 emissions 39,016,393
avoided by KKNPP
Tonnes
Note: Average lifecycle GHG emissions for Coal &
Nuclear is 888 & 29 (tonnes/GWh) respectively.

Shri Narendra Modi
Honourable Prime
Minister of India

Source: www.indiatoday.in
dated July 22, 2020,
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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.

Reactor components:
Reactivity control: regulation and shutdown :
Table 3A gives the reactivity devices and their worths for 220
and 540 MWe PHWRs.
Table 3A: Reactivity devices and worths for 220 and 540MWe PHWRs
Purpose

The golden thread of
sustainable development

“Energy

is

the

‘golden

thread’ that connects the
UN's

Sustainable

Development

Continued from
May 2020 edition

Technical session

Goals,

and

that nuclear power has a
role to play in the energy
mix of the future.”

Scott Foster

Director, Sustainable Energy
Division of the United
Nations Economic
Commission for Europe
(UNECE)
Source: www.world-nuclear-news.org

RAPS/MAPS

NAPS/ KAPS/
KGS

540MWe

1. Control and
regulation

Central adjusters Regulating rods

• Material
• Number
• Worth

SS/Co
2x2
4 mk

SS/Co
2x2
4-5 mk

Zone control
components
(ZCCs)
Light water
14
7 mk

2. Xe over-ride
• Material
• Number
• Worth

Corner adjuster
SS/Co
4x2
8 mk

Absorber rods
SS/Co
4x2
8 mk

Adjuster rods
SS
17
12 mk

3. Power reduction Central adjuster + Regulating rods + Control rods +
moderator level shim rods
zone control
components
• Material
(SS-Cd-SS)
• Number
4
2x2
• Worth
6 mk
11 mk

Reactor shutdown function is performed by systems totally
independent of reactor regulating system. As mentioned
before, in early reactors (Rajasthan Atomic Power Station
and Madras Atomic Power Station) reactor shutdownwas
achieved by dumping the moderator from calandria into a
dump tank located below it, by equalizing the gas pressure in
the two vessels. From Narora Atomic Power Station
onwards, this feature was eliminated and two new fast
acting and independent shutdown systems of diverse design
were adopted.
To be continued
in Jul 2020 edition
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Nuclear Database
Updated as on August 10, 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

18 580

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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Tianwan 5 achieves criticality
Jul 30

Unit 5 of the Tianwan nuclear
power plant in China's Jiangsu
province has attained a
sustained chain reaction at
8:20am on 27 July 2020 for the
first time. The 1080 MWe
domestically
designed
ACPR1000 pressurised water
reactor is expected to be
connected to the grid later this
year, after which it will enter
commercial operation. Units 5
and 6 at Tianwan - Tianwan
Phase III - both feature
ACPR1000 reactors. First safetyrelated concrete was poured for
unit 5 on 27 December 2015,
with that for unit 6 poured on 7
September 2016.
Source: www.world-nuclear-news.org

UAE's first power reactor achieves
criticality
Aug 01

Nuclear News
Indian firm completes ITER cryostat manufacture
Jul 07
Indian company Larsen &
Toubro
(L&T)
Heavy
Engineering Ltd has completed
the final segment of the ITER
cryostat, bringing to an end an
eight-year work programme.
Work on the cryostat will now
continue at the ITER site in
southern France where the sections will be assembled, sited and welded
over the next four years. ITER will be a 500 MW tokamak fusion device
designed to prove the feasibility of fusion as a large-scale and carbon-free
source of energy. The European Union is contributing almost half of the
cost of its construction, while the other six members (China, India, Japan,
South Korea, Russia and the USA) are contributing equally to the rest. The
Source: www.world-nuclear-news.org
target for first plasma is 2025.
Fuel loading starts at Leningrad II-2
Jul 20
The first of 163 nuclear fuel
assemblies has been loaded into
unit 2 of the Leningrad II nuclear
power plant, marking the start of
the physical start-up of the VVER1200, Russian state nuclear
corporation Rosatom announced
yesterday. After fuel is loaded, the
reactor will be brought to minimum controllable power level (up to
1%), to ensure safety of all relevant processes. The physical launch will
be followed by power start-up, trial operation and integrated testing.
Leningrad II will have four VVER-1200 units. Leningrad II unit 1 was
connected to the grid on 9 March 2018, becoming the second VVER1200 reactor to start up, following the launch in 2016 of Novovoronezh
unit 6. Bangladesh, Belarus, China, Finland, Hungary and Turkey also
have VVER-1200 units under construction.
Source: www.world-nuclear-news.org

Kakrapar 3 achieves first criticality
Nawah Energy Company has
started up unit 1 of the Barakah
nuclear power plant, located in
the Al Dhafrah region of Abu
Dhabi. Nawah is the joint venture
nuclear
operations
and
maintenance
subsidiary
of
Emirates
Nuclear
Energy
Corporation and the Korea Electric
Power Corporation (KEPCO). The
APR1400 attained a sustained
chain reaction for the first time
early yesterday morning and is
expected to enter commercial
operation later this year.
Source: www.world-nuclear-news.org

Jul 22

Unit 3 of the Kakrapar nuclear
power plant in the Surat district of
the Indian state of Gujarat has
attained a sustained chain reaction
for the first time. It is the country's
first indigenously-designed 700
Mwe pressurised heavy water
reactor (PHWR) to reach the commissioning milestone. Loading of fuel into
the reactor's core was completed in mid-March. First concrete for
Kakrapar 3 and 4 was in November 2010 and March 2011 respectively,
after Atomic Energy Regulatory Board (AERB) approval. The AERB approved
Rajasthan 7 and 8 in August 2010, and site works then began. Kakrapar 1
and 2 - both Indian-designed 220 MWe PHWRs - entered commercial
operation in 1993 and 1995 respectively.
Source: www.world-nuclear-news.org

Page 5 of 7

Nuclear
Terminology

More on Mass
spectrograph
Many investigations have
been conducted with the
help of mass spectrometry.

Lexicon

Mass spectrograph
Mass spectrometry, also called mass spectroscopy
(MS), analytic technique by which chemical substances are
identified by the sorting of gaseous ions in electric and magnetic
fields
according
to
their
mass-to-charge
ratios.
The instruments used in such studies are called mass
spectrometers and mass spectrographs, and they operate on the
principle that moving ions may be deflected by electric and
magnetic fields.
Source: www.optonom.com.tr

These
include
the
identification of the isotopes
of the chemical elements
and determination of their
precise masses and relative
abundances, the dating of
geologic
samples,
the
analysis of inorganic and
organic chemicals especially
for small amounts of
impurities, structural formula
determination of complex
organic substances, the
strengths of chemical bonds
and energies necessary to
produce particular ions, the
identification of products of
ion decomposition, and the
analysis
of
unknown
materials, such as lunar
samples, for their chemical
and isotopic constituents.
Mass spectroscopes also are
employed
to
separate
isotopes and to measure the
abundance of concentrated
isotopes when used as
tracers in chemistry, biology,
and medicine.

In a typical MS procedure, a sample, which may be solid, liquid, or
gaseous, is ionized, for example by bombarding it with electrons. This
may cause some of the sample's molecules to break into charged
fragments or simply become charged without fragmenting. These
ions are then separated according to their mass-to-charge ratio, for
example by accelerating them and subjecting them to an electric or
magnetic field: ions of the same mass-to-charge ratio will undergo
the same amount of deflection. The ions are detected by a
mechanism capable of detecting charged particles, such as
an electron multiplier. Results are displayed as spectra of the signal
intensity of detected ions as a function of the mass-to-charge ratio.
The atoms or molecules in the sample can be identified by correlating
known masses (e.g. an entire molecule) to the identified masses or
through a characteristic fragmentation pattern.
www.britannica.com, Wikipedia

See left
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Did
you know?

Feature article

'Clean Coal' Technologies
Source: World Nuclear Association

Continued from May 2020

Other demonstration projects:
Nuclear Energy for
Clean Air and Climate

Rest of world:

Nuclear energy plays an
essential role in our climates
clean energy future as it
emits no greenhouse gases.

In fact, a study by scientists
from NASA and Columbia
University

estimated

that

nuclear

energy

has

prevented more than 1.8
million deaths due to air
pollution between 1971 and
2009 and could prevent 7
million more through 2050.

Source: www.bechtel.com

The Uthmaniyah project in the Eastern Province of Saudi Arabia
commissioned in 2015 captures around 800,000 tonnes of
CO2 per year from the Hawiyah natural gas liquids recovery
plant to be injected for enhanced oil recovery (EOR) at the
Ghawar oilfield.
Ghawar
Oil
Field, Located
approximately
100km west of
Dhahran and
200km east of
Riyadh
in
Saudi Arabia’s
Al
Hasa
Province.

Source:
www.nsenergybusiness.com

Source: https://www.skepticalscience.com

In Australia the $240 million Callide Oxyfuel project in
Queensland aims to demonstrate oxyfuel capture technology
retrofitted to a 30 MW unit of an existing coal-fired power plant
and to research how it might be applied to new power stations.
The plant was commissioned in 2012 and was to run for an
extended test period until November 2014. By mid-2013 the
project had demonstrated CO2 capture rates from the oxyfuel
flue gas stream to the CO2 capture plant in excess of 85%, and
produced a high quality CO2 product suitable for geological
storage. The project achieved more than 10,000 hours of oxycombustion and more than 5,000 hours of carbon capture from
Callide A. The plant was then decommissioned. CS Energy led
the project and is working closely with an international team of
partners including IHI Corporation (Japan), J-Power (Japan),
Mitsui & Company (Japan), and Xstrata Coal.
Also in Australia the $150 million Delta Post Combustion Capture
project hosted at Delta’s 1320 MWe Vales Point coal-fired
power station in NSW aimed to demonstrate capture and
sequestration of 100,000 t/yr of CO2 by 2015. However, after
massive losses the plant was sold for a token sum in November
2015, with no mention of the CCS project.
Both Australian projects were funded by federal and state
governments and the coal industry.
To be continued in July 2020

Nuclear Trivia
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Trivia

How nuclear science helps to
track
and
reduce
ammonia
emissions from agriculture?

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

THE SCIENCE
Nitrogen
plays
an
important role in plant
growth
and
photosynthesis,
the
process through which
plants use sunlight to
synthesize
nutrients
from carbon dioxide and
water. Nitrogen is often
added to soil in the form
of fertilizer.
Using fertilizers labelled
with nitrogen-15 stable
isotopes
—
atoms
with extra neutrons as
compared to ‘normal’
nitrogen — scientists
can track the pathway
and determine how
effectively the crops are
taking up the fertilizer as
well as the different
nitrogen losses including
ammonia. The technique
also helps to determine
the optimal amount of
fertilizer to use.

This device could help us
understand
ammonia
losses and move toward
climate-smart
solutions
that leave enough nitrogen
to boost plant productivity,
especially in less fertile and
nitrogen-deficient
soil,
which can have a major
impact on food production.

.

Source www.iaea.org

A simple new device that costs less than US$1 to
make could help global efforts to reduce harmful
air pollution caused by ammonia emissions, while
improving access to food. The small plastic tool
was designed by Brazilian scientists in
collaboration with the IAEA and the Food and
Agricultural Organization of the United Nations
(FAO).

Ammonia — which is a compound of nitrogen and
hydrogen — is one of the major byproducts of
agriculture. It is a gas released as a result of the
breakdown of fertilizers and animal manure,
among others. This gas (NH3) in the atmosphere
can act as a secondary source of nitrous oxide
(N20) — a powerful greenhouse gas — and can
damage ecosystems by exacerbating water
pollution, as well as cause health problems in
people. This new technique is cost-effective, fast
and can be adopted anywhere. Using it will have a
direct impact on farmers who will not only be
saving resources but also reducing air pollution.
A new, unique tool
The new tool is so simple that it could easily be
mistaken for a grade-school science project. The
chamber is made by removing the bottom of a
large soda bottle and attaching it to the open bottle
top. This shields a thin strip of foam that runs
along the inside of the bottle from the mouth down
to a small plastic cup anchored to the soil with
three metal prongs. This foam is presoaked in an
acid solution that traps ammonia. The chamber is
placed alongside the plants or livestock area to be
monitored, and the foam is removed every 24
hours and taken to the laboratory for analysis.
See left

