PLENARY

Harnessing thorium for nuclear power: challenges ahead*
Anil Kakodkar
US EIA's recently released report, “International Energy Outlook 2013” (IEO2013) projects
that world energy consumption will grow from 524 quadrillion British thermal units (Btu) to
820 quadrillion Btu between the years 2010 and 2040. This represents a rise of around 56%.
During the same period, the relative share of non‐fossil (renewable + nuclear) energy is
likely to increase from 16.5% to 21.4% only, thus leading to an increase in CO2 emission by
as much as around 40%.
Current total Indian energy use stands at around 0.8 Btoe per year. To reach a human
development index (HDI) comparable to advanced countries (~0.92), India’s energy
consumption needs to rise to around 4 Btoe per year. This level of energy use is unlikely to
be sustained on the basis of available energy resources of the country unless the vast
thorium resources of the country are tapped. Already India imports nearly a third of its
energy requirement. Projections are that the energy imports would grow by 5‐7 times in
next 15 to 20 years mostly in the form of fossil energy. Clearly any emerging scenario,
consistent with India’s economic growth projections, in which thorium is not an important
component, is not sustainable in terms of available energy resources, economics as well as
climate change. Urgent implementation of the three stage Indian nuclear power programme
is thus even more relevant today than any time before.
Just like India, most of the global growth in energy consumption is expected in non‐OECD
countries particularly in Asia. An aggressive push to non‐fossil energy use in these countries
is thus very important. The situation with regard to the choice of non‐fossil energy mix may
vary from country to country. However considering the crisis at hand, there must be
emphasis on all available non‐fossil energy forms to start with. Over a long term, countries
may converge on specific non‐fossil energy mix consistent with their respective long term
energy needs and resource availability. In the Indian context, a look at available non‐fossil
energy resources would suggest strong emphasis on solar and thorium energy in the long
term. Even in respect of most other countries, it seems that nuclear energy option would
become inevitable.
We are already witnessing this phenomenon in Asia. There are however several barriers to
rapid growth of nuclear power. These arise as a result of concerns related to possible
disasters arising out of severe accidents like Chernobyl and Fukushima, nuclear weapons
proliferation, long term radioactive waste disposal etc. It is well known that use of thorium
can actually address several of these concerns in a significant way. With developments in
nuclear fuel technology, it is now possible to realise these gains through the use of
thorium‐ LEU mixed fuel even in existing reactor systems without losing out too much on
energy output from mined uranium in comparison to contemporary uranium fuelled reactor
systems.
Thorium thus offers an opportunity to facilitate a more rapid growth even with existing
proven nuclear reactor designs while evolution of more optimum specific thorium reactor
designs takes place. India with its experience base with thorium, while moving ahead with
her domestic programme to evolve thorium reactor technology, could do well to facilitate
growth of nuclear power through the use on thorium in currently established nuclear
reactor designs. The presentation would discuss some of these possibilities.
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