
INDIA IS set to take a giant
step — a “Hanuman jump”
as Dr Baldev Raj, director of
the Indira Gandhi Centre for
Atomic Research (IGCAR),
Kalpakkam, described it —
in its nuclear power pro-
gramme, regardless of
whether its nuclear deal
with the US is realised or
not.

A 500 MWe Prototype
Fast Breeder Reactor is
under construction at the
Kalpakkam. It will be com-
missioned in September
2010. India will then build a
series of at least four FBRs
by 2020. 

Homi Jehangir Bhabha,
who was asked by Jawahar-
lal Nehru to start the nuclear
programme even before
Independence in 1947, set
the roadmap for the pro-
gramme in the 1950s. 

Bhabha studied the
resources he had. Not much
was available — there were
no dedicated institutions for
nuclear science, there were
not enough scientists, engi-
neers and workmen trained
in nuclear physics and the
building of nuclear reactors,
and the country did not have
enough uranium reserves
that would be required for
the heavy and light water
reactors that the technology
of the day could build.

Bhabha could solve the
first problem — of building
dedicated institutions —
because of his close rela-
tionship with Nehru. Bhab-
ha asked, and got, a separate
department and a commis-
sion for the development of
the nuclear programme,
which would be under the
Prime Minister’s charge.

He could solve the second
problem — of lack of scien-
tific manpower and experi-
ence in building nuclear
reactors — partly by bring-
ing in foreign collaboration
and partly by recruiting the
brightest men of science he
could find in the country. He
sought out the likes of
Meghnad Saha, Vikram
Sarabhai, Raja Ramanna
and many others.

But the third problem —
lack of uranium reserves —
required quite an ingenous
solution. It took Bhabha and
his scientists until 1959 to
come up with a roadmap
that would work in India’s
unique situation. India does
not have large uranium
reserves, but has abundant
thorium. So, for the nuclear
power programme to
achieve a significant scale, a
plan had to be devised by
which India could start off

using natural uranium oxide
and gradually move over to
build and run thorium-based
reactors. Nuclear physics
allows that, but it can be
achieved only by going
through a three-stage pro-
gramme, each of which
would have to run for a few
decades before the next one
could kick in.

Here is what Bhabha’s
three-stage programme to
achieve nuclear energy self-
sufficiency envisioned: In
the first stage, utilising the
reactor technology and for-
eign assistance available at
the time, India would build a
series of pressurised water
reactors that would run on
natural uranium oxide.
These reactors would take in
uranium and give out pluto-
nium. Over a few decades,
enough plutonium would
accumulate to be able to
move to the next stage —
Fast Breeder Reactors
(FBR). India built a 13.2
MWe test FBR in 1985 and
has been operating it since
then. The 500 MWe FBR
being built at Kalpakkam
requires two tons of plutoni-
um and seven-eight tons of
natural uranium oxide at
each fuelling. Thorium
Oxide is fed in the periphery
of the reactor.

The FBR returns more plu-
tonium than it consumes —
but estimates vary as to
how much; some say it
returns almost twice
the amount of plutoni-
um than it consumes.
Thus, once the FBR
becomes opera-
tional, there is no
worry so far as
fuelling it is con-
cerned provided
one has enough
plutonium stocks
for the initial
fuelling of a reactor.
Meanwhile, the
Thorium Oxide is
irradiated into urani-
um-233, which is
required for the thorium
reactors of the third stage. 

Given the plutonium
breeding in the FBR and the
abundant thorium reserves,
India can achieve nuclear
nirvana once it enters the
second and third stages of
the three-stage plan.

India is the only country
building an FBR in the 21st
century. Although FBRs
and thorium reactors were
the dream of a number of
nuclear nations, the easy
availability of uranium
weaned them away from
taking the risks of the very
complex technologies and

requirements
of these
advanced
reactors. But
India’s ura-
nium situa-
tion,  com-
plicated by
the refusal
of the
Nuclear
Suppli-
ers
Group
led by
the US
to sell
urani-
um and nuclear
technologies to
India following
the 1974 nuclear
test, spurred the
country to take
those risks in
view of the large
benefits they
promise.

There are many
who question the
ability of Indian
scientists and the
nuclear establish-
ment to realise
the dream of
nuclear energy
self-sufficiency.

Especially given the fantas-
tic promise of a perpetual
nuclear reactor programme
that is held out by the FBR
and thorium reactors,
detractors of the programme
tend to dismiss it as a foolish
dream.

Indian scientists, however,
say all that has happened
until now is preparation to

enter the
next stage. 

“We are the world
leader in many areas of FBR
technology — high temper-
ature design, the world’s
best sensors, reactor-grade
materials such as high-grade
steel, high-efficiency metal-
lic and non-metallic fuels,
the robotics to handle it all,
etc,” said Dr Baldev Raj at
his recent Prof. Brahm
Prakash Memorial Lecture

at the Indian Institute of Sci-
ence in Bengaluru.

“We have studied the rea-
sons why other FBR pro-
jects failed and we have
ironed out issues. France,
for instance, drew on our
hydrogen sensors when it
went looking for the world’s
most powerful sensors for
its Phoenix reactor. We are
confident that the PFBR will
be safe and will work effi-
ciently,” Dr Raj said.
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WHAT TO DO
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box contains the digits1 to 9.
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Some cells destruct them-
selves for greater common
good. Salmonella bacteria,
which causes gastrointestinal
infections, divides itself into
two groups. One group
invades the intestinal tissue,
triggers an inflammation and
dies. A second group waits
for an opportunity and then
strikes, causing infection.

An ultra-lightweight
plane built from carbon
fibre and powered by
paper-thin solar panels
has broken the world
record for unmanned
flight. QinetiQ Group
PLC said the propeller-
driven Zephyr flew 83
hours and 37 minutes,
twice as long as the
Global Hawk in 2001.

The first CAT or Com-
puter Assisted Tomog-
raphy scanner was
made in 1972 by the
music company EMI. It
has been claimed EMI
funded the research
from the profits of its
Beatles albums.
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Nasa destroyed an
experimental rock-
et carrying
research satellites
when it veered off
course on Friday.
Nasa believes that
most of the wreck-
age fell into the
Atlantic Ocean off
the Virginia coast.
Nasa warned that
the debris could be
toxic.
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CONTRARY TO the
belief that fruits will
enhance blood sugar levels
and aggravate problems
associated with diabetes, a
team of scientists from the
United Kingdom has
found that greater intake
of fruits and vegetables
will in fact decrease the
risk of Type 2 diabetes.

The UK research study
showed that higher plas-
ma vitamin C level, and,
to a lesser extent, fruit and
vegetable intake, were
associated with a
decreased risk of Type 2
diabetes that commonly
affect adults. People suf-
fering from Type 2 dia-
betes need not take insulin
injections as against those
suffering from Type 1 or
insulin-dependent dia-

betes. Fruits and vegeta-
bles seem to work wonders
for Type 2 diabetes
patients.

These were the findings
of the long-drawn research
spanning about 12 years.
More than 20,000 men and
women were studied as
part of the research.

The scientists established
a strong, inverse relation-
ship between plasma vita-
min C level and the risk of
developing diabetes. “The
potential risk of develop-
ing diabetes was 62 per
cent lower for those in the
top quintile of plasma vit-
amin C, compared with
those in the bottom quin-
tile. A similar association
was shown between plas-
ma vitamin C and diabetes
in participants who had a

haemoglobin A1c (higher
sugar) level of less than 7
per cent. A weaker inverse
association was found
between the intake of fruit
and vegetables and the
risk of diabetes,” the study
reported. Since fruits and
vegetables are the main
sources of vitamin C, the
study suggests that eating
even a small quantity of
fruits and vegetables may
be beneficial and that the
protection against dia-
betes increases progres-
sively with the quantity of
fruit and vegetables con-
sumed.

In another study con-
ducted by a team of
researchers from the Uni-
versity of Georgia, the old-
est state-chartered univer-
sity in the USA, some of

the most commonly used
dried herbs and spices
may help block the inflam-
mation believed to drive
diabetes and other chronic
diseases.

The Georgia researchers
tested extracts from 24
common herbs and spices
and found that many con-
tained high levels of
inflammation-inhibiting
antioxidant compounds
known as polyphenols.
“Liberal use of cinnamon
will have a great impact
on your health”, says
researcher James L Har-
grove. Ground clove and
cinnamon have more
potential to positively
affect health, he adds.

In yet another study a
team from the University
of Warwick found that

eating broccoli could
reverse the damage caused
by diabetes to heart blood
vessels.

Broccoli contains a
chemical called sul-
foraphane which works
wonders with the circula-
tory system. People with
diabetes are up to five
times more likely to devel-
op cardiovascular diseases
such as heart attacks and
strokes. Both are linked to
damaged blood vessels.

Sulforaphane recorded a
73 per cent reduction of
molecules in the body
called Reactive Oxygen
Species. Hyperglycaemia
(high blood sugar levels)
can cause levels of ROS to
increase three-fold and
such high levels can dam-
age human cells.

India’s HANUMAN leap to

NUCLEAR
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Reactor vault (top
right) of the Pro-
totype Fast
Breeder Reactor
under construc-
tion at the Indira
Gandhi Centre for
Atomic Research
at Kalpakkam in
Tamil Nadu and
the safety vessel
(bottom right)
being installed. 

— Bharatiya Nab-
hikiya Vidyut
Nigam Limited 

Fruits, broccoli could help T2 diabetes

SNIFFING OUT CANCER 
DOCTORS MAY
soon be able to “sniff
out” skin  cancer.
Researchers at the
Monell Centre in
Philadelphia have
found out that skin
cancers give off a
typical scent which
can be diagnosed

using a machine. In fact, all skin cells
release organic compounds which emanate
a scent, but researchers who analysed a
group of volunteers using a technology
known as gas chromatography-mass spec-
trometry found that those with skin cancer
gave off a different kind of scent. Dr
Michelle Gallagher, who led the study, said
that the technique could be fine-tuned to
detect cancer at very early stages. Mean-
while, researchers in the United Kingdom
are using dogs to detect changes in the scent
of urine to diagnose bladder cancer. 

ASK THE RIGHT 
QUESTIONS
PRE-ELECTION opinion polls often talk
about the sizeable chunk of ‘undecided vot-

ers’ who can change fortunes. This segment
creates both hope and despair in candidates.
A latest study, however, says that the unde-
cided voters have already decided who they
will vote for. They just don’t know it. The
study, conducted in Italy by a
team led by researcher
Bertram Gawronski,
evoked the usual
response of “haven’t
decided” from one
section of people
regarding the shift-
ing of an army
camp. However, the
researchers also
included other ques-
tions meant to tease out
negative and positive
associations relating
to the camp. This
brought the cat out of
the bag. A later study
revealed that the undecid-
ed voters had acted
according to their posi-
tive and negative associ-
ations when it came to
crunch time. This proves
that opinion polls are not
wrong. The pollsters are
just asking the wrong
questions.
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