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URANIUM: THE FUTURE CHALLENGES &
POSSIBILITIES OF NUCLEAR ENERGY IN INDIA
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Abstract

India's nationwide Determined Contribution (NDC) to the international organization Framework
Convention on global climate change (UNFCCC) outlines its intent to rescale the country's clean-
energy capability. At constant time, India's energy financial condition remains a giant challenge, and
therefore the pursuit of the country's development agenda is conditional extending energy access
to several voters UN agency still lack property to the facility grid. Where as serial governments have long
touted nuclear energy because the answer to India's energy woes, actual performance has simply flattered to
deceive. India's relinquishing from the Nuclear Suppliers' cluster and its agreement with the world atomic
body, IAEA, have resulted in restricted breakthroughs within the last decade. This research paper makes
projections for the expansion of nuclear energy in India country through to 2050 and examines the
factors with context Rajasthan in which will be crucial to the country's civil nuclear ambitions.
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Introduction
International carbon emissions are rising sharply since the beginning of the twentieth

century, and countries have adopted numerous policies in recent years to cut back greenhouse
emission (GHG) emissions in several sectors. However, the enforced measures haven't
been adequate to negate worsening warming and global climate change. It absolutely
was during this context that countries united to the landmark Paris Agreement on global
climate change at the Conference of Parties (COP) twenty one meeting in Gregorian calendar
month 2015.
Objective

To study how the Uranium could be the future challenges and possibilities of nuclear
energy in India with context to Rajasthan
Future of Atomic Energy

In Asian country previous COP twenty one, member-states submitted voluntary
pledges to the international organization Framework Convention on climate change
global global climate change |temperature change} (UNFCCC) secretariat to require action to
cut back carbon emissions and adapt to climate change within the kind of
nationwide Determined Contributions (NDCs). The increasing threat of world warming means
developing countries like Asian country area unit stressed to decide to carbon emission
reduction targets and reduce their reliance on fossil fuels. Where as Asian country remains
reluctant to decide to reduction targets and advocates the strikingness of Common however
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Differentiated Responsibilities (CBDR) and individual Capabilities (RC) at the side of a
pointed relation to its low per capita emissions, it even so continues to expand its base of low-
carbon sources of energy. India's NDC has printed goals to cut back the carbon emissions
intensity of its economy by 33-35 % by 2030 also as increase the clean energy
electricity capability to forty % of the whole put in capability within the same amount may
be the foremost vital supply of energy for Asian country within the coming back decades
is nuclear energy, given its immense potential for growth, emission-free nature and consistent
nature of production. a major growth of nuclear energy will each change the property of
severa Indians UN agency presently lack access to the facility grid and facilitate it contribute
to international efforts to tackle global climate change by edge its total carbon emissions.

The Bharatiya Janata Party (BJP) government is bent considerably scaling up put
in nuclear capability. Prime Minister Narendra Modi stricken Associate in Nursing agreement
with USA President Barack Obama on the problem of civil nuclear liability and pushed for
a wear down French nuclear large Areva for the Jaitapur nuclear energy Plant
project throughout a visit to Paris in April 2015. In Gregorian calendar month 2016, when PM
Modi's visit to the USA, it absolutely was declared that the long anticipated project
for nuclear large discoverer to make reactors in Indian country was set to travel through.

This research paper appearance into the probabilistic eventualities for future atomic
energy growth in country and the target is to know India's current energy capability and the
way nuclear contributes to it, the potential for future growth, and therefore the challenges and
opportunities ahead. The paper opens with a short review of 2050 in Asian country and what
they predict for nuclear-based generation. The paper then develops its own estimates for
India's put in nuclear capability by 2050, supported Associate in nursing examination of
individual reactor varieties and their prospects for development in India. Associate in
nursing analysis is then made from the wants in terms of acreage, monetary resources, human
capital, producing wants, funding and reprocessing and enrichment ability to create these
eventualities a reality. The paper closes with policy recommendations for the Rajasthan
government to unlock India's nuclear potential.

The set at Rawatbhata in Rajasthan, the Rajasthan atomic energy Station (RAPS)
was the primary facility in Asian country to control controlled moderator reactors (PHWRs).
RAPS' Unit-1 was engineered as a 220MWe CANDU PHWR and made with Canadian help
though Unit-1 began industrial operations on sixteen Gregorian calendar month 1973, the

development of Unit-2 was delayed once the Canadians withdrew their help when the
nuclear check at Pokharan in 1974. However, Unit-2 eventually commenced operations
in April 1981 as a 220MWe capable PHWR. In 2000, 2 extra PHWRs began industrial
operations at RAPS. The new facilities, Unit-3 and Unit-4, were developed indigenously and
generated energy at a 220MWe capability. though Unit-1 has old various issues over the
years thanks to leaks, cracks within the end-shield, and rotary engine blade failures, the 29-
year-old reactor seems to be running at a 100MWe capability when recent repairs. Unit-
2 simply underwent a seven-month all comprehensive fluid channel replacement and is
reportedly in operation at 200MWe. The Unit-1 and Unit-2 PHWRs at RAPS comprise
International energy Agency (IAEA) safeguards.

As of Feb twenty eight, 2003, RAPS' accumulative generation since it
began industrial operations was forty one, 159 million units (MUs). Unit-1 accounted
for eleven,445 MUs, Unit-2 for twenty one,940 MUs, Unit-3 for four,224 MUs, and Unit-4
for three,550 MUs. Four extra PHWRs area units are presently within the pipeline at RAPS.
According the Department of energy of Asian country, Unit-5 and Unit-6 can have a
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220MWe capability and be prepared for operations in 2007. Unit-7 and Unit-8 area
unit according to be 500MWe PHWRs and will be prepared by 2011-2012.
Rajasthan Contribution
 The Rajasthan atomic energy Project (RAPP), set in Rawatbhata within the north

Indian state of Rajasthan, presently has six pressurized moderator reactor (PHWR)
units in operation with a complete put in capability of one, 180MW.

 The Nuclear Power Corporation of India (NPCIL), the operator of the plant, is
increasing the existing capacity of the plant by constructing two more reactors known
as Units 7 and 8.

 The two PHWR reactors will increase the current capacity of the plant by 1,400MW."
 The first pour of concrete (FPC) for the seventh reactor of 700MW capacity was

achieved in July 2011.
 The reactor is scheduled to be completed in June 2016.
 The eighth reactor, which is also of 700MW capacity, is expected to be completed by

December 2016.
 The two PHWR reactors will increase the current capacity of the plant by 1,400MW, of

which 700MW be allocated to the state of Rajasthan.
 RAPP was 100% owned by NPCIL. The company signed a joint venture agreement

with the Indian Oil Corporation (IOC) in November 2010 to sell 26% to 49% of the
equity interest in the project to the latter.

 The first reactor was commissioned in December 1973 with an installed capacity of
100MW.

 The second reactor of 200MW capacity was synchronised to the grid in April 1981.
 The third and fourth reactors, each of 220MW capacity, began commercial operations

in June 2000 and December 2000 respectively.
 The fifth reactor achieved first criticality in November 2009 and commenced

commercial operations in February 2010. It also has an installed capacity of 220MW.
 The sixth unit of 220MW capacity attained first criticality in January 2010 and began

commercial operations a month later in March 2010.
 RAPP Units 7 and 8 were approved by the Government of India in October 2009.

Excavation works for both the units began in August 2010.
 The engineering, procurement and construction (EPC) contract of the units was

awarded the to
 Hindustan Construction Company (HCC) in May 2010. The total value of the contract

is INR 88.79m ($1.85m approximately). The company was also involved in the
construction of the previous units of RAPP.

 HCC’s scope of work includes excavation, grouting and construction of the main
reactor buildings, control buildings, station auxiliary buildings and fuel storage
building.

 The contract also calls for the construction of a ventilation stack, stack monitoring
room, heavy water upgrading plant and other associated buildings.
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Other States
Punj Lloyd Group is the EPC contractor for the equipment installation and internal

piping. The comprehensive contract, valued INR 67.8m ($1.4m approximately), was awarded
in July 2011. The scope of work includes equipment commissioning and piping for NPCIL’s
Kakrapara Atomic Power Project (KAPP Unit 3 and Unit 4) as well. The work is scheduled to
be completed in four years.   The electronics division of BGR Energy won the turnkey supply
contract for the electrical systems of the main plant in August 2011.   NPCIL chose Electronics
Corporation of India (ECIL) as the technology partner in a memorandum of understanding
signed in December 2010.

Technology incorporated into the RAPP,   the new 700MW PHWR designed by NPCIL
uses the latest, state-of the-art technology. It is the scaled-up version of the 540MW PHWR
which has been operating at the Tarapur Nuclear Plant in Maharashtra since 2005.   The new
reactor has an advanced safety feature and does not require human or machine intervention to
ensure safety. It works on the passive safety system that is based on the principles of gravity
and natural convention which ensure safety under any operational state.   "RAPP Units 7 and 8
were approved by the Government of India in October 2009."   The reactor also features two
independent and diverse shut down systems. One is the passive decay heat removal system,
which is capable of cooling the reactor core even in case of complete power cut.  The other is
the steel-lined inner containment which can hold back the entire radioactivity within the
reactor core in case of an accident. Construction of the north Indian atomic power plant the
concrete for Unit 7 is being poured at a rate of 90m3 an hour at 19 degrees Celsius. Ice is being
mixed in the concrete to maintain the required temperature level.

NPCIL had constructed the 540MW reactor unit of Tarapur in a record time of four
years and ten months and now plans to break that record by completing Units 7 and 8 in much
less time.

Table 1: Production in Rajasthan
Unit Type Net MW Gross

MW
Construction Date of

Criticality
Commercial

operation
Shut
down

Rajasthan−1 CANDU 90 MW 100 MW 01.08.1965 –
30.11.1972

11.08.1973 16.12.1973 Oct
2014

Rajasthan−2 PHWR 187 MW 200 MW 01.04.1968 –
01.11.1980

May 1981 01.04.1981

Rajasthan−3 PHWR 202 MW 220 MW 01.02.1990 –
10.03.2000

01.06.2000

Rajasthan−4 PHWR 202 MW 220 MW 01.10.1990 –
17.11.2000

23.12.2000

Rajasthan−5 PHWR 202 MW 220 MW 18.09.2002 – 24.11.2009 [8] 04.02.2010 [2]

Rajasthan−6 PHWR 202 MW 220 MW 20.01.2003 – 31.03.2010 [2]

Rajasthan−7 PHWR 630 MW 700 MW 18.07.2011 [9] 2017
(expected)

Rajasthan−8 PHWR 630 MW 700 MW Dec.2011 2018(expected
)

Source: en.wikipedia.org

Conclusion
The political will and commitment to nuclear power remains strong, the government

has spent most of its diplomatic ammunition in recent months attempting to secure
membership in the NSG, an effort that was ultimately unsuccessful. It is crucial to remember
that India does not need NSG membership to import nuclear technology that was already
cleared through the exemption given in 2008. India's diplomatic and political capital may be
better spent in securing a bilateral civil nuclear deal with Japan, which is the hurdle yet to be



Dr. Usha Saini: Uranium: The Future Challenges & Possibilities of Nuclear Energy in India 65

crossed for the construction of EPRs and AP 1000s in India. By creating a mature domestic
market for nuclear power with a sizeable installed capacity of both indigenous and foreign
reactors, India will become an important player in the global civil nuclear commerce. It can
then seek membership of exclusive clubs, with both economic and technological weight
backing geopolitical moves, instead of the other way around. Domestic politics and foreign
overtures must work in harmony to prevent India’s much vaunted nuclear potential from
remaining just that.
References
 "Construction of RAPP-7&8 Begins – First Pour of Concrete Achieved" (PDF) (Press

release). NPCIL. 18 July 2011. Archived from the original (PDF) on 27 September 2011.
Retrieved 18 July 2011.

 "Construction starts on new Rajasthan units". World Nuclear News. World Nuclear
Association (WNA). 18 July 2011. Retrieved 18 July 2011.

 "Executive Summar y." Central Electricity Authority. Accessed July 2016.
http://www.cea.nic.in/reports/monthly/executivesummary/2016/exe_summar
y-05.pdf

 "India begins construction of 25th nuclear plant". The Hindu. 18 July 2011.
Retrieved 18 July 2011.

 "Monthly All India Installed Generation Capacity Report." Central Electricity
Authority. Accessed July 2016. http://www.cea.nic.in/reports/monthly/
installed capacity/ 2016/installed_capacity-05.pdf.

 "RAPS' fifth nuclear reactor attains criticality". The Hindu. 25 November 2009.
Retrieved 25 November 2009.

 *Calculations deduced from data given for contribution of nuclear power to total
energy supply in the report.

 “Energy Statistics 2016.” Ministry of Statistics & Programme Implementation. Accessed
May 2016. http://mospi.nic.in/mospi_new/upload/Energy_statistics_2016.pdf

 “India Energy Security Scenarios 2047.” Planning Commission. Online Tool
 “Kakrapar Atomic Power Project.” NPCIL. Accessed July 2016

http://www.npcil.nic.in/main/ConstructionDetail.aspx?ReactorID=91
 “Nuclear Power in India.” World Nuclear Association. Accessed June 2016.

http://www.world-nuclear.org/info/Country-Profiles/Countries-G-N/India/
 “Rajasthan Atomic Power Project.” NPCIL. Accessed July 2016

http://www.npcil.nic.in/main/ConstructionDetail.aspx?ReactorID=87
 Gupta, Rajan, Harihar Shankar, and Sunjoy Joshi. 2010. Development, Energy Security

and Climate Security: India's Converging Goals.
http://globalenergyobservatory.org/docs/
analysis_papers/Gupta_ORF_Conf_final(v10).pdf

 http://edgar.jrc.ec.europa.eu/news_docs/jrc-2014-trends-in-global-co2-emissions-
2014- report-93171.pdf

 http://edgar.jrc.ec.europa.eu/news_docs/jrc-2015-trends-in-global-co2-emissions-
2015- report-98184.pdf



66 International Journal of Advanced Research in Commerce, Management & Social Science (IJARCMSS) - October- December, 2018

 IEA. India Energy Outlook. Accessed May 2016.
http://www.worldenergyoutlook.org/media/weowebsite/2015/IndiaEnergyOutloo
k_WEO 2015.pdf

 IEA. India Energy Outlook. Op. cit.
 Jump up to:a b "Rajasthan Atomic Power Station (RAPS)". Nuclear Threat Initiative.

2003-09-01. Retrieved 2017-02-18.
 Jump up to:a b c "Rajasthan Atomic Power Station (RAPS)". Plants Under

Operation. Nuclear Power Corporation of India Limited (NPCIL). Archived from the
original on 16 July 2011. Retrieved 18 July 2011.

 Meteorite fall in Rajasthan village The Hindu, 2006-09-06.
 PBL Netherlands Environmental Assessment Agency. Trends in global CO2

emissions:2015 Report. Accessed May 2016.
 PBL Netherlands Environmental Assessment Agency. Trends in global CO2

emissions:2014 Report. Accessed May 2016.
 Radiation scare in Rajasthan, workers exposed. NDTV.com (2012-06-30). Retrieved on

2013-12-06.
 TERI - WWF, 2013. The Energy Report India -100% Renewable Energy By 2050.

http://awsassets.wwfindia.org/downloads/the_energy_report_india.pdf
 UN's nuclear watchdog: Rajasthan reactors are among world's safest. NDTV.com

(2012-11-15). Retrieved on 2013-12-06.
Reports
 "Annual Report 2001, Table III: Facilities Under Agency Safeguards or Containing

Safeguarded Material    on 31 December 2001," International Atomic Energy Agency
(IAEA), www.iaea.org.

 Arunkumar Bhatt, "Atomic power station to be decommissioned," The
Hindu (Chennai), 19 February 2002, www.hinduonnet.com.

 DAE (Government of India), "Annual Report 2000-2001," www.dae.gov.in.
 DAE (Government of India), "Annual Report 2001-2002," Executive Summary,

www.dae.gov.in.
 "India: Nuclear Infrastructure," Carnegie Endowment for International Peace, 1998,

www.ceip.org.
 "Rajasthan Atomic Power Station," Department of Atomic Energy (Government of

India), www.dae.gov.in.
 "Rajasthan Atomic Power Station," Nuclear Power Corporation of India Limited,

www.npcilraps.com.
 "Rajasthan Atomic Power Station," Nuclear Power Corporation of India Limited,

www.npcilraps.com.
 "Rajasthan Atomic Power Station: The Pride of the Nation," Public Information Bureau

(Government of India), http://pib.nic.in.
 "Rajasthan Atomic Power Station (RAPS)," Nuclear Power Corporation of India

Limited, www.npcil.org/docs



