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Mr. President, Excellencies, Ladies and Gentlemen,
I would first take this opportunity to convey on
behalf of the people and the Government of India, warmest
greetings and congratulations to all the Members of IAEA on
the historic occasion of this 60th year of IAEA's founding. The
journey of these 60 years has amply proved the utility of IAEA
and its commendable global contributions to peaceful uses
of atomic energy for the benefit of humanity. As a founding
member of the IAEA, this is of great satisfaction and pride for
India.
Mr. President, I also take this opportunity to
congratulate you on your election as the President of the 60th General Conference. I am confident that under your
leadership, the current General Conference will accomplish all the tasks laid before it.
We also welcome Antigua and Barbuda, Barbados and Turkmenistan as the newest Members of the IAEA this
year.
Mr. President,
The Department of Atomic Energy (DAE) of India and the IAEA have grown together and share a glorious
history.
India's abiding interest in nuclear energy grew out of a deep conviction that the power of atom can be
harnessed to help the country achieve human and societal development.
That vision, espoused by Dr. Homi Jehangir Bhabha, the founder of India's atomic energy programme, also
shaped the evolution of IAEA.
Dr. Bhabha also led the International Conference in Geneva in 1955 where IAEA's inception took roots.
Dr. Bhabha was a great admirer of Vienna's cultural and musical life. Therefore – and it is documented in
IAEA's historical archives – when the choice of IAEA's headquarters came to a tie between Geneva and Vienna, it was
Dr. Bhabha's decisive vote as the Chair of the body entrusted with selection of headquarters, that finally made Vienna
the home of IAEA.
We thank the city of Vienna, and the people and the Government of Austria, for hosting the IAEA since then,
with the warmth and commitment of a gracious host.
Mr. President,
As per our practice since 1957, it is my proud privilege to deliver this address to the 60th General Conference
of IAEA as the current Head of India's Atomic Energy Programme.
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India has consciously made a strategic choice to pursue a low-carbon growth model in the coming decades.
As announced by Prime Minister Modi, our Intended Nationally Determined Contribution announced at COP-21 in
Paris late last year will be ratified next week on October 2nd, the birth anniversary of Mahatma Gandhi. Accordingly, a
comprehensive plan, spanning next 15 to 20 years, is being prepared to augment the investment in the nation's
nuclear power generation.
The addition of Kudankulam-2 plant to our national grid last month has increased our installed nuclear power
capacity by another 1000 MWe. Our plants continue to work at high capacity factor. Today, nine more reactors, at
various stages of implementation, will add additional 6700 MWe capacity in the next 6 to 7 years.
We are also planning the construction of a number of additional PHWRs of 700 MWe capacity.
Our on-going engagement with Russia, U.S. and France will continue with a view to bring large capacity
additions of nuclear power in India. Finalisation of these projects is being pursued in earnest, with due attention to
cost, technology and safety.
In another notable development for our nuclear power programme, India ratified the IAEA's Convention on
Supplementary Compensation (CSC) earlier this year. Along with the ratification of CSC, we have also operationalised
the India Nuclear Insurance Pool with the launch of both the Operator's and the Suppliers' Policy. These steps have
now addressed all issues related to civil nuclear liability in India.
India's international civil nuclear cooperation in the last one year included conclusion of Inter-Governmental
Agreements on the peaceful uses of nuclear energy with the United Kingdom and Australia.
Mr. President,
India attaches utmost importance to strengthening all aspects of nuclear safety measures. The safety
performance of the Indian Nuclear Power Plants continues to remain satisfactory. Even in the event at Kakrapar
following a coolant channel failure earlier this year, the safety systems worked to the utmost perfection as per the
design intent and there was no exposure to operators or members of public. Overall, the occupational exposures and
the radioactivity releases from the nuclear power plants remained well within the limits specified by our Atomic
Energy Regulatory Board.
It is a reflection of our commitment to the highest standards of maintenance that the Tarapur Atomic Power
Station Unit-2, which has been in operation since 1969, has been given regulatory clearance for continued operation.
In conformance with the obligations under the
Convention of Nuclear Safety, India has submitted
National Report for the Peer Review at the upcoming 7th
review meeting of the Convention. India is committed to
actively participate in the 7th Review Meeting of the
Convention during March / April 2017.

India ratified the IAEA's Convention on
Supplementary Compensation (CSC) earlier this
year. Along with the ratification of CSC, we have
also operationalised the India Nuclear Insurance
Pool with the launch of both the Operator's and the
Suppliers' Policy. These steps have now

India greatly values its association with the
International Project on Innovative Nuclear Reactors and
Fuel Cycles (INPRO) and makes regular contributions to it.

addressed all issues related to civil nuclear
liability in India.
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Mr. President,

.. we set a record by producing 1500 tonnes of

The performance of several Indian fuel cycle
facilities continues to reach higher levels every year. To
augment our domestic Uranium production, we have
initiated steps to develop new mining sites. Production at
Tumallapalle Mill in Andhra Pradesh has also stabilised
after the initial teething problems.

PHWR fuel at our Nuclear Fuel Complex in
Hyderabad. Our Heavy Water Plants have worked
at 115% capacity factor. In addition to meeting
our domestic requirements, we are trying our best
to meet requests from many partner countries for
export of Heavy Water

Last year, we set a record by producing 1500
tonnes of PHWR fuel at our Nuclear Fuel Complex in
Hyderabad. Our Heavy Water Plants have worked at 115% capacity factor. In addition to meeting our domestic
requirements, we are trying our best to meet requests from many partner countries for export of Heavy Water. Our
reprocessing, waste management and fuel fabrication facilities dedicated to our second stage power programme
continued performing very well.
Performance of our research reactors has also been most satisfactory. Fast Breeder Test Reactor (FBTR) at
Kalpakkam has been operated at its highest ever power. Also, as part of technology development for metallic fuel
based fast breeder reactors, irradiation of metallic fuel has commenced. At the 500 MWe Prototype Fast Breeder
Reactor at Kalpakkam, preheating activities prior to sodium loading is in progress. Commissioning activities are being
pursued under rigorous regulatory oversight. Our DHRUVA reactor at Trombay, producing medical isotopes,
continues to operate at full power and recently touched its highest ever capacity factor.
India continues to attach high priority to all aspects of Thorium related reactor technologies and allied fuel
cycle. Work on all aspects is being undertaken at various Units of the Department of Atomic Energy.
Mr. President,
Our INDUS-I and II synchrotron radiation sources at Raja Ramanna Centre for Advanced Technology at Indore
continued to perform well and utilise fully all its beamlines.
Our Tata Institute of Fundamental Research (TIFR) has discovered superconductivity in pure Bismuth at 500
micro Kelvin. TIFR has also developed 3 out of 5 major instruments being used at ASTROSAT, the first Indian Satellite
dedicated to astronomy.
India is participating in several national and international Mega Science projects like CERN, International
Thermonuclear Experimental Reactor (ITER), Facility for Antiproton and Ion Research (FAIR), Square Kilometre Array
(SKA), Thirty Meter Telescope (TMT), Laser Interferometric Gravitational-waves Observatories (LIGO), and Indian
Institutions and Fermilab Collaboration (IIFC). The MACE telescope being built at Laddakh in northern India will
become operational next year.

Tata Institute of Fundamental Research (TIFR)
has discovered superconductivity in pure

Mr. President,

Bismuth at 500 micro Kelvin.

Director General Amano spoke of IAEA's focus on
global cancer treatment. This is also our focus.

TIFR has also

developed 3 out of 5 major instruments being
used at ASTROSAT, the first Indian Satellite

DAE, through its Tata Memorial Centre continues
to promote indigenous development of radiotherapy

dedicated to astronomy.
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equipment and support IAEA Member States by offering low cost radiotherapy treatment to developing countries.
Most recently, in July 2016, India presented its indigenous teletherapy machine Bhabhatron, along with digital
simulator, to Bougando Medical Centre in Tanzania. We are also going to soon install Bhabhatron at the Kenyatta
National Hospital in Kenya. This follows similar contribution made to the National Cancer Centre of Mongolia in 2015.
After the successful launch of the Cancer Staging App during last year's General Conference, another smartphone app developed by IAEA in collaboration with the Tata Memorial Centre for “Cancer Staging for Gynaecological
Cancer” was launched yesterday at the Vienna Centre.
In line with this year's Scientific Forum on Nuclear Technology for Sustainable Development Goals, we have
put up a stall to showcase India's contributions to all the themes of the Forum. I would urge you to visit it.
Mr. President,

In July 2016, India presented its indigenous

India has continued active engagement on
nuclear security issues through participation in the
Nuclear Security Summit process, the Global Initiative to
Combating Nuclear Terrorism, and through the activities
of India's own Global Centre for Nuclear Energy
Partnership.

teletherapy machine Bhabhatron, along with
digital simulator, to Bougando Medical Centre in
Tanzania.

We are also going to soon install

Bhabhatron at the Kenyatta National Hospital in
Kenya. This follows similar contribution made to

India believes that IAEA is the right global
platform to discuss nuclear security issues.

the National Cancer Centre of Mongolia in 2015.

As part of India's continuing contributions to IAEA's nuclear security work, we are making a contribution of
one million dollar to the IAEA's Nuclear Security Fund this year. This follows a similar contribution made by India in
2013.
India looks forward to participating and contributing to IAEA's International Ministerial Conference on
Nuclear Security in December this year.
We also congratulate the IAEA and the global community on entry into force of the 2005 amendment to the
Convention on Physical Protection of Nuclear Material (CPPNM), the all-important legally binding convention on
nuclear security. India was among the countries that ratified the 2005 amendment soon after it came into existence.
As part of its commitment to global efforts to combat nuclear terrorism, India will host a meeting of the
Implementation and Assessment Group of the Global Initiative to Combating Nuclear Terrorism in New Delhi in
February 2017.
Mr. President,
The global energy demands will continue to grow, and in order to ensure sustainable low-carbon energy
generation, nuclear power is likely to remain a credible option and an important component of future growth strategy
of many countries. In this scenario, India looks forward to IAEA's continued leadership for fostering safe, secure and
sustainable use of nuclear energy in the decades to come. We wish the 60th General Conference a grand success.
Thank you.
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Kudankulam Nuclear Power Project (KKNPP-2) synchronised with the grid

The second unit of Kudankulam Nuclear Power Project (KKNPP-2) was synchronised with the Southern grid on
29th August, 2016 at 11:17 Hrs. The units was operating at 245 MW. The unit attained first criticality (controlled self
sustaining nuclear fission chain reaction in the reactor for the first time) on July 10, 2016. The reactor power will be
increased in steps to full power of 1000 MW as per laid down procedures and in line with stage-wise regulatory
clearances accorded by the Atomic Energy Regulatory Board (AERB).
KKNPP-2 will add 1000 MW capacity to the southern grid and raise the contribution of nuclear power in the
country from the current installed capacity of 5780 MW to 6780 MW. The electricity generated by the unit will be
allocated to the beneficiaries in the southern region, with firm shares to the states of Tamilnadu, Karnataka, Kerala
and Union Territory of Puducherry.
KKNPP 1&2 (2x1000 MW) are the largest size electricity generating units in the country. These are Light water
Reactors of VVER- 1000 type set up in technical cooperation with the Russian Federation in the first phase.
The first unit of Kudankulam Nuclear Power Project (KKNPP-1) was dedicated by the Honourable Prime
Minister of India and HE President of Russian Federation in the presence of the Hon Chief Minister of Tamilnadu on
August 10, 2016. KKNPP-1 has been continuously operating now for 189 days. The Plant Load Factor of the Unit in the
current financial year 2016-17 has been close to 100%. The unit has since its connection to the grid in October 2013
generated about 11269 Million Units (MU) of electricity. The tariff of electricity supplied by KKNPP-1 currently is
` 3.89 per unit.
The KKNPP reactors are state of the art in terms of safety and incorporate a combination of advanced multilayered safety features that ensure the safety of the plant, public and environment.
Kudankulam site had been accorded in principle approval for locating six units each of 1000 MW in technical
cooperation with Russian Federation. The evacuation work on the second phase comprising of Units 3&4 (KKNPP
3&4- 2x1000 MW), which have already been sanctioned by the government, is in progress.

Post Irradiation Examination
Post Irradiation Examination (PIE) is the study of nuclear fuel and structural components after irradiation in
the reactor. PIE of fuel helps in identifying the cause of fuel failure and the behaviour of fuel under off-normal
conditions. In addition, the information gained enables the users of fuel to assure themselves of its quality. PIE
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provides relevant feedback to the fuel designer, the fuel fabricator and the reactor operator to aim for zero fuel
failures and improved fuel performance. Laboratories with shielded containments are commonly referred to as hot
cells. The word "hot" refers to the high radioactivity due to the nature of the materials examined. Hot cells are
required to protect the individuals from radioactivity of the materials examined by providing a safe containment in
which the equipment used for examination can be controlled and manipulated using Master Slave Manipulators
(MSM). All the equipment used in the hot cells are specially designed to withstand high radiation and amenable to
remote operation.
The division has also facilities for onsite PIE at reactor sites to maximize valuable irradiation performance data on
reactor components and fuels stored in storage pools. Features of the Hot Cells are two hot cell facilities at PIED. Hot
Cells-1 facility which has been serving for the last thirty years and a new facility Hot Cells-2 .
The details of these are as below:

Features
Number of cells
Type of radiation
handled
Loading port
dimension
Maximum
dimension of
components that
can be examined
Cell walls
Radiation Capacity

Handling
equipment
Viewing windows
Environment
Ventilation type

Health physics
coverage
Type of Fuels and
components
examined

Fuel materials
Other activities

Hot Cells-1

Hot Cells-2

Six
Two
Beta-gamma and low alpha up to 4% Pu Beta-gamma and low alpha up to
4% Pu
150mm dia circular
500mm square
100mm diameter and 4meter length

1.2 m thick, high density concrete
102 to 105 curies of 1.3MeV gamma
radiation
(1 Curie = 3.7 x 1010 decays per second)
Remote operation using light duty
Master Slave Manipulators (MSM)

400mm diameter and 15meters
length

1.5m thick high density concrete
102 to 105 curies of 1.3MeV
gamma radiation (1 Curie = 3.7 x
1010 decays per second)
Remote operation using Rugged
Duty Master Slave Manipulators
(RDMSM)
Lead glass windows (oil filled)
Dry lead glass windows
Air, negative pressure of 1.5cm of Water gauge and 40 air changes per
minute
Once through with 40 air changes per minute and negative pressure of
1.5cm of Water gauge. Exhaust gases filtered through HEPA filter before
safe disposal
Areas divided into 4 zones, (Red, Amber, Green and White) and all
operations under complete HP coverage
PHWR, BWR, DHRUVA Experimental
Large size fuel elements such as
fuels such as plate type fuels, TRISO
those of DHRUVA, AHWR and
coated particle fuel irradiated in
BWR. Large components such as
research reactors, novel reactor fuels pressure tubes, end fittings etc for
and components of small dimension
PHWR and AHWR
Al clad metallic U, Zircaloy-2 and Zicaloy-4 clad UO2, Zircaloy-2 clad (U4%Pu) O2, Zircaloy-2 clad (Th-4% Pu) O2
Failure analysis of various operating reactor
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The Post Irradiation Examination facility at PIED, BARC

List of fuels examined at the PIE facility
Ĭ r. No.

Fuel pins/bundles

Reactor

1

Experimental UO2 Fuel pins (9 pins)

PWL, CIRUS

2

BWR (18 fuel pins)

TAPS, Units 1 and 2

3

Experimental UO2-PuO2 fuel clusters (15 fuel pins)

PWL, CIRUS

4

PHWR UO2 (14 bundles)

Various power plants

5

PHWR ThO2

KAPS-2

6

Experimental ThO2-4%PuO2 (5 pins)

PWL, CIRUS

7

Experimental ThO2-6.75%PuO2 (2 pins)

PWL, CIRUS

8

Experimental UO2-3%PuO2 (2pins)

PWL, CIRUS

9

Experimental ThO2 (2pins)

PWL, CIRUS
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Automated Powder Processing, Pelletisation and Inspection Systems For AHWR type
Fuel PelletsR.K. Mittal and R.S. Prasad, Engineering Design & Development Division, Multidisciplinary Research Group K.M.
Danny and Sudhir Mishra, Radiometallurgy Division, Nuclear Fuels Group
Development and fabrication of (Th-U ) O fuel inside hot cell for Advanced Heavy Water Reactor (AHWR) is an
important step in realization of India's three stage nuclear power program. The associated high gamma activity
demands high level of automation and remote handling inside hot cell to reduce man-rem Engineering Design &
Development Division and Radiometallurgy Division, BARC developed a mock- up facility for automation and
remotisation of (Th-U233) O fuel fabrication and commissioned in CIRUS, BARC. Fabrication of Nuclear fuels inside hot
cell becomes very difficult. With only Master Slave Manipulators as the handling aid, automation of all fuel fabrication
processes is highly desirable. In order to gain sufficient experience in fully automated fuel fabrication, mock–up
facility has been designed, installed and commissioned. Surrogate powders like Alumina and Zirconia are being used
for mock-up trials. Installation, commissioning and operation of any equipment inside hot cell must address
constraints such as limitation of space, compactness of the system, ease of maintenance and operation. Many
innovative schemes and systems have been incorporated, which not only address these constraints but also help in
reducing process time ensure operational convenience and ease of maintaining these systems.
The facility consists of a series of interconnected cells. Some important major equipment includes the following:
(a)

automated powder transfer and handling system.

(b)

automatic dosing system (for powder and other additives).

(c)

gravity discharge.

(d)

hydraulic presses with automated tool changing.

(e)

pick & place and tray indexing set-up for green pellets.

(f)

conveyors for transfer of trays.

(g)

stack preparation station.

(h)

loading/unloading to/from sintering furnace.

(i)

pellet inspection set-up.

All these operations will be performed in simulated hot cells remotely. It has a centralized control facility and
all the operations can be controlled through single computer having SCADA software. Communication between
SCADA software, different Human Machine Interfaces (HMI) and drives is through Ethernet. The system is having Auto
as well as Manual mode of operation. Individual cell operations can be controlled through the respective HMI's or the
centralized PC. Each and every component can be controlled independently of others in manual as well as auto mode.
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DAE in Parliament
LOK SABHA UNSTARRED QUESTION NO. 539 TO BE ANSWERED ON 20.07.2016
DISPOSAL OF NUCLEAR WASTE by SHRI KALIKESH N. SINGH DEO, DR. KULAMANI SAMAL:
Will the PRIME MINISTER be pleased to state:
(a) the amount of nuclear waste being generated from various nuclear power installations in the country and the
method of nuclear waste disposal being followed;
(b) the details of sites that are being used for nuclear waste disposal;
(c) whether an environmental assessment has been carried out for sites being used for nuclear waste disposal and if
so, the details thereof and if not, the reasons therefor;
(d) whether there are any environmental repercussions associated with the current method of nuclear waste disposal
and if so, the details thereof and the action the Government proposes to take in this regard; and
(e) whether the Government has identified/is identifying a deep geological repository for storage of future waste and
if so, the details thereof and if not, the reasons therefor?
ANSWER
THE MINISTER OF STATE FOR, PERSONNEL, PUBLIC GRIEVANCES AND PENSIONS AND PRIME MINISTER'S OFFICE
(DR. JITENDRA SINGH):
(a) A comprehensive radioactive waste management system is established taking into account the operational
capability for the management of radioactive waste and an independent regulatory capability for its overview. The
radioactive solid wastes generated during operation and maintenance of nuclear power plants are segregated and
volume reduced prior to its disposal. Disposal of waste is carried out in specially constructed structures such as stone
lined trenches, reinforced concrete trenches and tile holes. These disposal systems are designed on multi-barrier
principle for ensuring effective containment of radioactivity. The areas where the disposal structures are located are
kept under constant surveillance with the help of bore-wells laid out in a planned manner. This policy is on par with
international practices following the guidelines of International Atomic Energy Agency (IAEA). The quantity of low and
intermediate level waste to be stored at site is about 0.15 cubic meters/year/MW.
(b) The low level radioactive solid waste generated during O & M of nuclear power plants and other nuclear facilities is
disposed in specially constructed structures such as stone lined trenches, reinforced concrete trenches and tile holes
within the boundary of facilities after volume reduction. These disposal facilities are co-located near reactor/nuclear
facilities to avoid transportation of radioactive waste through public domain.
(c) Environmental Survey Laboratories (ESLs) are installed at all atomic power plant / radioactive waste management
sites. ESLs carry out pre-operational survey around the plant site up to a distance of 30 km radius to establish the preoperational baseline radioactivity levels around the site. During operation period, environmental samples such as air,
water, soil, vegetations, agricultural produces, milk, meat and other dietary products are collected periodically and
analyzed for radioactivity to assess the impact of operation of the plant on the surrounding environment and the
public. ESLs are equipped with highly sensitive instruments and sufficient infrastructure to analyze extremely low
levels of radioactivity in environmental samples. The radioactivity levels in environmental samples are compared with
pre-operational values in the respective matrix to ensure that there is no unacceptable build up of radioactivity in the
surrounding environment.
9

(d) No, Sir. The current method of nuclear waste disposal is at par with international practices and there are no
environmental repercussions associated with current method of nuclear waste disposal. The studies carried out at
various power stations / waste management sites have clearly indicated that there is no unacceptable build up of
radioactivity in the environment. The annual dose computed to the general public are also well below the limits
prescribed by regulatory body and well below the dose due to natural background. Hence the operation of the atomic
power plants / waste management plants does not lead to any adverse impact on environment.
(e) A closed nuclear fuel cycle is being followed in India, where, spent fuel is reprocessed and most of the component
of spent fuel is recycled as a fuel for future reactors. However, a small volume of residual waste containing fission
products and minor actinides are left, which is termed as High level radioactive liquid waste. This waste is converted
into glass through a process, called vitrification. The vitrified waste is stored for an interim period in a Solid Storage
Surveillance Facility (SSSF) for cooling prior to its eventual disposal in underground geological disposal facility. This
policy is on par with international practices following the guidelines of International Atomic Energy Agency (IAEA).
With the advent of new technologies based on partitioning of waste, where long - lived radioactive waste constituents
are separated prior to immobilizing them in the glass matrices, the need of underground geological disposal facility
will reduce to a great extent and is not foreseen in near future. The long lived radio isotopes is planned to be burnt in
fast reactors or Accelerator Driven Sub Critical systems to get it converted into short- lived species. Main fission
products like Cs-137 & Sr-90 present in the waste are recovered using in house developed technologies and deployed
for societal applications covering medical applications, external irradiators and other medical applications. This is
accomplished for the first time in the world by India, where radioactive waste is regarded as a useful byproduct.
LOK SABHA UNSTARRED QUESTION NO. 589 TO BE ANSWERED ON 20.07.2016
CONVERSION OF SEA WATER INTO POTABLE WATER by SHRI KRUPAL BALAJI TUMANE:, SHRI RAJESHBHAI
CHUDASAMA: SHRI S.P. MUDDAHANUME GOWDA:
Will the PRIME MINISTER be pleased to state:
(a) whether the sea water can be converted into drinking water by using nuclear/atomic energy;
(b) if so, the details of the quantity of drinking water generated by these projects including established projects for the
purpose;
(c) the cost of converting sea water into drinking water by using nuclear/atomic energy; and
(d) whether the Government contemplates to establish such projects in the country during the current financial year
and if so, the details of allocated funds for such projects?
ANSWER
THE MINISTER OF STATE FOR, PERSONNEL, PUBLIC GRIEVANCES AND PENSIONS AND PRIME MINISTER'S OFFICE
(DR. JITENDRA SINGH):
(a) Yes, Sir.
(b) Desalination of seawater is possible by using Thermal Desalination Technology and/or Membrane Technology like
Reverse Osmosis (RO). Thermal and/or Electrical energy from Atomic Power Station or Nuclear Research Reactor/s
can be used for this purpose. A seawater desalination plant setup as part of Nuclear Desalination Demonstration
Project (NDDP) at Kalpakkam, Tamil Nadu produces 45 lakh litres of water per day by Thermal Desalination process,
drawing nuclear low pressure steam from the operating Madras Atomic Power Station (MAPS) and 18 lakh litres of
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water per day using membrane based technology using electrical energy from MAPS grid. The plant is the largest
operating hybrid nuclear desalination plant in the world. The plant produces dual quality of water; water for high-end
industrial applications of quality less than 10 mg per litre of TDS (Total Dissolved Solids) and potable water of less than
500 mg per litre of TDS for drinking and other applications.
(c) The sea water desalination plant set up at Kalpakkam is a demonstration plant. The cost of water produced
depends upon many factors like cost of electricity, quality of required end product, choice of technologies, seawater
quality, local infrastructure and logistics etc. On an average, the cost of conversion of seawater into desalinated water
is about 10 paise per litre of water produced.
(d) No, Sir. At present, there is no proposal before the Government to set up a sea water Desalination plant using
Atomic Energy.
LOK SABHA, UNSTARRED QUESTION NO. 2882 TO BE ANSWERED ON 03.08.2016
THORIUM BASED NUCLEAR POWER PROGRAMMES by SHRI ASHWINI KUMAR CHOUBEY:
Will the PRIME MINISTER be pleased to state:
(a) the present status of installation of thorium based three stage nuclear power programme;
(b) whether collaborations have been made with other countries for Research and Development of thorium based
nuclear reactors and if so, the details thereof and the outcome thereto;
(c) the details of funds being allotted for Research and Development in thorium based reactors; and
(d) the future prospects of thorium based nuclear programmes in the country?
ANSWER
THE MINISTER OF STATE FOR, PERSONNEL, PUBLIC GRIEVANCES AND PENSIONS AND PRIME MINISTER'S OFFICE
(DR. JITENDRA SINGH):
(a) The Government is committed to implement the third stage of Indian Nuclear Power Programme, after an
adequate nuclear installed capacity has been reached based on Fast Breeder Reactors to be set up in the second stage.
On account of non-existence of any fissile isotope in naturally occurring Thorium (unlike that existing in Uranium),
commercial utilisation of Thorium,on a significant scale, can begin only when abundant supply of either Uranium-233
or Plutonium resources are available. Upon the launch, followed by a significant growth of a thorium based nuclear
programme in this manner,it could be possible to maintain the achieved level of nuclear power programme with
thorium alone, without additional demands on uranium or plutonium resources. Therefore, considering the meagre
domestic uranium resources in the country, it is feasible to start a significant commercial level Thorium based reactor
programme in our country only after an adequate inventory of Plutonium and Uranium-233 becomes available from
our Fast Breeder Reactors, comprising the second stage of Indian nuclear programme. Accordingly, the utilisation of
Thorium as a practically inexhaustible energy source has been contemplated during the third stage of the Indian
nuclear programme, which can be reached after a few decades.Efforts are currently on to enlarge the present thorium
related R&D work and activities to a bigger scale and towards development of technologies for shaping the third stage
of our nuclear power programme.
(b) No, Sir.
(c) An amount of `292 crore has been allocated for Thorium research from 2007 to 2019.
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(d) The long term plan is to use thorium reactors to meet substantial percentage of energy demand of the country. The
target of third stage of nuclear power programme is to deploy Thorium based reactors in large numbers that has
potential to make the country independent as far as power is concerned. After attaining the required level of installed
capacity in the third stage, it would be possible to maintain the achieved level of nuclear power programme with
thorium alone, without additional demands on uranium or plutonium resources. As a long term plan, the department
is working on technology development for molten salt breeder reactors where Thorium will be used as fuel. In
addition long term plan also includes development of High Temperature Reactors (HTRs) with Thorium based fuel for
producing hydrogen as an alternate transport energy carrier.
UNSTARRED QUESTION NO. 2916 TO BE ANSWERED ON 03.08.2016
ELECTRICITY FROM ATOMIC POWER PLANTS by PROF. PREM SINGH CHANDUMAJRA:
Will the PRIME MINISTER be pleased to state:
(a) whether there is apprehension in the setting up of atomic energy projects for generation of electricity;
(b) if so, the details thereof and the reaction of the Government thereto;
(c) the name of the countries where atomic energy projects have been promoted for generation of electricity; and
(d) the installed capacity of electricity generation from atomic energy sector by the end of March, 2016 in China, USA,
Japan, UK, Germany, Australia, Pakistan and France vis-a-vis India?
ANSWER
THE MINISTER OF STATE FOR, PERSONNEL, PUBLIC GRIEVANCES AND PENSIONS AND PRIME MINISTER'S OFFICE
(DR. JITENDRA SINGH):
(a)&(b) Yes, Sir. There are apprehensions in some sections of the public about safety of the nuclear power plants,
issues related to rehabilitation and loss of traditional means of livelihood like fishing and agriculture. These are
addressed through ongoing public outreach programmes by the Department of Atomic Energy (DAE) and the Nuclear
Power Corporation of India Limited (NPCIL). The issues related to rehabilitation are being addressed in association
with respective State Governments.
(c) Presently, nuclear power is generated in 31 countries viz. Argentina, Armenia, Belgium, Brazil, Bulgaria, Canada,
China, Czech Republic, Finland, France, Germany, Hungary, India, Iran, Japan, Republic of Korea, Mexico, Netherlands,
Pakistan, Romania, Russian Federation, Slovakia, Slovenia, South Africa, Spain, Sweden, Switzerland, Taiwan, Ukraine,
United Kingdom and the United States of America.
(d) The current installed capacity of nuclear power is as follows:

Country
Installed Capacity (Net) in MW
China
30402
USA
100350
Japan
40290
UK
8918
Germany
10799
Australia
Does not have Nuclear Power
Pakistan
690
France
63130
India
5308
Source: PRIS, IAEA * India’s gross installed capacity is 5780 MW
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RAJYA SABHA UNSTARRED QUESTION NO. 401 TO BE ANSWERED ON 21.07.2016
CIVIL NUCLEAR DEAL WITH UK
SHRI A.U. SINGH DEO:
Will the PRIME MINISTER be pleased to state:
(a) whether India has finalised the civil nuclear deal with UK, if so, the details thereof and if not, the reasons therefor;
(b) whether Government has taken cognizance of the World Nuclear Industry Report, 2015 which states the decline of
Britains nuclear industry, if so, the details thereof and its impact on the India-UK nuclear deal and if not, the reasons
therefor; and
(c) the rationale behind Government opting for nuclear energy versus developing and collaborating on renewable
energy ?
ANSWER
THE MINISTER OF STATE FOR, PERSONNEL, PUBLIC GRIEVANCES AND PENSIONS AND PRIME MINISTER'S OFFICE
(DR. JITENDRA SINGH):
(a) An Agreement between the Government of India and the Government of the United Kingdom of Great Britain and
Northern Ireland for Cooperation in the Peaceful Uses of Nuclear Energy was signed on 13 November 2015, during the
visit of Hon'ble Prime Minister to U.K. The scope of cooperation inter alia covers the supply of nuclear material, nonnuclear material, equipment, components or technology, training of personnel and transfer of technology, for
peaceful uses of nuclear energy.
(b) The U.K. Government's recently stated energy policy is to increase the share of nuclear power in U.K.'s energy mix,
to phase out coal-based power. Therefore, the decrease in the share of nuclear power in 2015 in U.K. as reported by
the World Nuclear Industry Report, 2015 appears to be a phenomenon unlikely to have a short term impact on the
India-U.K. Agreement for cooperation in peaceful uses of nuclear energy, which is premised on India's growing
requirement for nuclear power for its low carbon growth strategy as well as U.K.'s technological expertise in this field.
(c) The Government is cognizant of the importance of both nuclear energy and renewable energy resources for India's
growth strategy fuelled by clean energy. Accordingly, cooperation with major international partners such as U.K.
includes both nuclear energy and renewable energy. Some of the important initiatives between India and U.K. in the
area of renewable energy announced during Prime Minister's visit to U.K. in November 2015 include: (i) setting up a
new Virtual Centre on Clean Energy (ii) setting up of India Innovation Lab for Green Finance (iii) U.K.'s support for
India's new Global Solar Alliance initiative. Separately, commercial deals worth 3.2 billion pounds were finalized with
U.K. in the area of clean energy during the visit. Similarly, Prime Minister of India and President of France jointly
launched in Paris on 30 November 2015 an International Solar Alliance (ISA) initiative, with its headquarters in
Gurgaon, India, to enhance the use of solar energy globally.
RAJYA SABHA UNSTARRED QUESTION NO. 399 TO BE ANSWERED ON 21.07.2016
APPROVAL FOR SECOND UNIT OF KUDANKULAM NUCLEAR POWER STATION
DR. T. SUBBARAMI REDDY:
Will the PRIME MINISTER be pleased to state:
(a) when the second unit at Kudankulam Nuclear Power Station would reach criticality and whether Atomic Energy
Regulatory Board (AERB) has given approval, if so, the details thereof;
(b) whether compliance certificates from Ministry of Environment and Forest and Tamil Nadu Pollution Control Board
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are issued for the plant; and
(c) what would be the total capacity of the second unit and how much MW electricity would be shared by each
southern State, the details thereof?
ANSWER
THE MINISTER OF STATE FOR PERSONNEL, PUBLIC GRIEVANCES & PENSIONS AND PRIME MINISTER'S OFFICE
(DR.JITENDRA SINGH):
(a) The second unit of Kudankulam Nuclear Power Project (KKNPP-2) attained first criticality (start of controlled selfsustaining nuclear fission chain reaction in the Reactor for the first time) at 20:56 hours on July 10, 2016 after accord of
regulatory and statutory clearances. This will be followed by various tests, connection to the grid and raising of power
in steps to full power in line with the stage-wise clearances of the Atomic Energy Regulatory Board (AERB).
(b) Yes Sir.
(c) The capacity of KKNPP Unit-2 on full power operation would be 1000 MW. Electricity generated by central sector
generating stations is allocated to the beneficiary states and union territories in the electricity region by the Ministry

State
Karnataka
Kerala
Tamil Nadu
Puducherry
Unallocated

Allocation in MW
442
266
925
67
300*

of Power. The allocation from KKNPP-1&2 (2000 MW) is as follows:
* At present out of unallocated quota of 150 MW of KKNPP-1, 100 MW is allocated to Tamil Nadu and 50 MW to
Andhra Pradesh. The allocations are inclusive of auxiliary consumption (7.8%)
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PUBLIC AWARENESS
The Department of Atomic Energy (DAE) organised and participated in several events throughout the year to
alleviate unwarranted fears, address apprehensions harboured against nuclear energy and to keep the public abreast
with the latest developments and contributions of atomic energy towards societal welfare. Towards achieving this,
DAE participated in and organised a host of events comprising exhibitions, seminars, workshops, essay and quiz
contests in different regions of the country which were well received by the target audiences.
`Govt. Achievements and
Schemes Expo' and
concurrent show` Food &
Technology Expo-2016' was
held during July 22-24,
2016 at Pragati Maidan,
New Delhi. DAE
participated in this event
and the main objective of
the event was to bring
Farmers and industrialists interac ng with the
government departments,
DAE oﬃcials during Food & Technology Expo-2016, New Delhi
instituitions, boards PSUs
etc., on one platform and provide them the opportunity to showcase their technological innovations,
products/service and form fruitful market alliances.
A two day seminar on `Applications of Radioisotopes and Radiation Technology' in `Industries, Agriculture &
Healthcare was held at Amity University, Noida during August 5-6, 2016. This was organized by NAARRI a body of
professionals that is promoting the peaceful uses of Atomic Energy. DAE participated in this seminar and put up an
exhibition on the achievements of DAE in the area of applications of Radioisotopes in Healthcare, Food & Agriculture,
Industry, etc.
The 20th National
Science Exhibition with the
theme `Vision of India for a
New Era' was held during
August 10-14, 2016 at Kolkata.
DAE participated in this event
and exhibited all the peaceful
uses of atomic energy. Variable
Energy Cyclotron Centre,
Kolkata also participated and
exhibited their R&D activities.

Interac on with studenst at the
20th Na onal Science Exhibi on, Kolkata

Bharat Utsav 2016 a week long celebration that highlights India's contribution of Science, Technology &
Innovations in various sectors and advancements in Basic Sciences, Energy including New & Renewable Environment,
Earth Sciences, Space, Defence, Water Resources, Medicine, Agriculture, Information Technology & Communications,
Biotechnology, Transport to inspire the students and general public was held during August 16-24,2016 at
Hyderabad, Telangana State in which a number of Indian Scientific & Research organizations participated. DAE
displayed its outstanding contributions and achievements in various areas along with NFC, AMD & ECIL.
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DAE participated
in the `India-IAEA
Exhibition India-IAEA
Joint Partnership in
Pe a c e f u l U s e s o f
Atomic Energy' during
t h e 6 0 t h Re g u l a r
Session of the IAEA
General Conference
held at Vienna, Austria
The Indian Pavilion at India-IAEA Exhibi on India-IAEA Joint Partnership
during September 26in Peaceful Uses of Atomic Energy' during the 60th Regular Session of the
30, 2016.
To
IAEA General Conference held at Vienna, Austria
commemorate the
Sixtieth Anniversary of the IAEA, amongst other things, an exhibition focusing on major events, projects and
achievements by member states on the uses and contributions of atomic energy, to peace and development, was
organised within the framework of the General Conference. Twenty two member states including India, participated
in the exhibition. The theme of the exhibition was Índia - IAEA Partnership in Peaceful Uses of Atomic Energy'. The
Indian pavilion displayed information on a spectrum of activities on the peaceful uses of atomic energy including
India's involvement in the formative years of the IAEA with the contributions of Dr Homi Jehangir Bhabha as one of its
founder members; the Indian Nuclear Power Programme; Clean Technologies for Societal Applications (comprising
vitrified Caesium pencils, nuclear desalination and hygienisation of sewage sludge) ; Cancer Treatment; Nuclear
Agriculture and Radiation Processing of Food; India's contributions to the Regional Co-operative Agreement and
Global Nuclear Energy Partnership for Nuclear Security. The pavilion also displayed a model of the indigenously
developed radiotherapy machine, the Bhabhatron II for cancer treatment, a dummy version of vitrified Caesium
pencils for use in Blood Irradiators and samples of radiation processed food material. A short documentary film titled
Índia - IAEA Partnership in Peaceful Uses of Atomic Energy' was also screened.

INNOVATIONS
Bhabha Kavach (Light-weight Ballistic Resistant
Armour Panel)
BARC has developed a special process to strengthen high
molecular weight polyethylene resulting in high ballistic
performance composite sheets (called BARC Nano-Sheets).
Bhabha Kavach made up of BARC Nano-Sheets are lighter in weight
with reduced trauma level with respect to the existing jackets.
Level III BR Jackets with Bhabha Kavach (protection against
SLR, AK-47 mild steel core) weigh less than 5 kg with trauma less
than 20 mm.
Level III + BR Jackets with Bhabha Kavach (protection
against SLR, AK-47 hard steel core) weigh around 6.8 kg with
trauma less than 15 mm. Here, hot pressed boron carbide tiles
Bhabha Kavach
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backed with BARC Nano-Sheet (both developed by BARC) are used.
Stand-alone Bhabha Kavach, where no SAP is required is also available and weighs less than 3.5 kg for Level III
protection and 5.3 kg for Level III+ protection. This technology is developed for the welfare of Armed Forces and
Government Authorities. Only reputed organisations shall be considered for the transfer of this technology.

AWARDS
The prestigious Shanti Swarup Bhatnagar Prize for Science and Technology 2016 –
Mathematical Sciences has been conferred upon Dr. Amalendu Krishna of TIFR, DAE
recognising his outstanding contributions in the area of algebraic K-theory, algebraic cycles
and the theory of motives.

DAE is proud to announce that Shri Sanjib Ranjan Mohanta., Headmaster and Shri B.K. Raju Principal Atomic
Energy Central School-2 Tarapur were selected for the National Award for Teachers - 2015 presented by the Hon.
President Dr Pranab Mukherjee on the occasion of teachers day 5th September, 2016.
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