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Message from  Director, BARC, on 
the occasion of 50 years of DAE 
 

Dear Colleagues, 
 
It is with immense satisfaction and great 
pride I take this opportunity to convey my 
warm wishes to all of you in these glorious 
moments of golden jubilee celebrations of 

the  Department of Atomic Energy (DAE).  From the day 
of its inception, the growth of the DAE during the past 
five decades has been phenomenal.  The country has 
attained self-reliance in the fields of nuclear science and 
technology through the relentless commitments and 
unstinting contributions made by the dedicated scientists and engineers of the 
family belonging to DAE.  At this juncture, in my capacity as Director, Bhabha 
Atomic Research Centre, it is my proud privilege to remember the finest 
contributions made by BARC, the cradle of creative ideas and nurturer of 
science and technology in the nation, in the growth of country’s nuclear energy 
programme in particular and also the enormous responsibilities lying ahead of 
us. Starting from a small R&D centre known as the Atomic Energy 
Establishment Trombay (AEET) which was formally established in the year 
1957 under the leadership of legendary Dr.Homi J. Bhabha, in whose name the 
centre has been renamed since 1967, BARC is presently the premier institute in 
science and technology in India and perhaps the largest R&D centre under a 
common roof in the world where widest spectrum of activities in the nuclear 
science and technology is being pursued. 
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We are aware, Water along with 3 Es, viz., Energy, Environment and Education, are the essential 
pillars of the structure that support quality of life in the society 
in any country, particularly in the developing 
countries with large population like ours.  The 
linkage between availability of sufficient 
primary energy in general (and that of 
electricity in particular) and the economic 
growth of the country is established beyond 
doubt. 
 
India is the world's fourth  largest producer of 
electricity (with 1,30,000 MWe installed 
capacity of electrical power generation).  But 
we are the world’s second largest population 
of one billion plus as a result of which our per 
capita electricity consumption is ~ 600 
KWhr/yr (which is less than one-fourth of even 
the world average value of 2500 KWhr/yr) 
compared to the figure of about 10,000 – 
12,000 KWhr/yr in Organisation for Economic 
Cooperation and Development (OECD) 
countries.  India’s population could rise to 1.5 
billion by year 2050 from the present level of 
1 billion plus. Even if we have the modest 
target for per capita electricity consumption 
of about 5000-7000 KWhr/yr - which is the 
bare minimum required for an acceptable 
quality of life in a society - India has to 
generate electricity ~12 times more than what 
was produced in the year 2001-2002 (i.e., 
about 7500 billion KWhr in the year 2050 
from the level of about 635 billion KWhr in 
2001-2002).   
 
If we have a close look at the fuel resource 
position in India, it is clear that we have no 
other option but to increase progressively the 
share of nuclear energy in the overall energy 
mix in India.  So the ground reality is that for 
all other developing countries with large 
population like China, South Korea, etc., 
where there is a wide gap between the 
prevailing per capita electricity consumption 
and the certain minimum recommended for an 
acceptable quality of life in society, the 
growth of nuclear energy is inevitable.  
However, the success or otherwise of nuclear 
energy programme in any country does not 
necessarily depend on its merits – it also 
needs certain basic conditions to be co-
existant, viz., (i) high demand of electricity to 
bridge the gap between the prevailing per 
capita electricity consumption and certain 

minimum per capita consumption of electricity 
needed for a reasonable quality of life in the 
society; (ii) absence of better alternate option 
of electricity generation  to meet the energy 
gap; (iii) availability of advanced in-house 
technological base to exploit nuclear energy; 
and finally (iv) support from the 
people/Government to cope with the energy 
demand in the country through nuclear energy 
programme.   
 
We, at the Department of Atomic Energy 
(DAE) in general and Bhabha Atomic 
Research Centre (BARC) in particular, are 
committed to exploit nuclear science and 
technology for : 
 
(a) improving the quality of life of our 1 

billion plus population,  
(b) staying at the forefront of nuclear 

science and technology in order to 
retain the place of honour and dignity 
for India amongst the world community; 
and  

(c) of course, the task of enhancing the 
national security. 

 
For improving the quality of life in the society, 
our primary mandates are to: 
(i) provide energy security by way of 

generation of nuclear power that is safe, 
reliable and economical in addition to 
its eco-friendliness; and 

(ii) enhance use of radioisotopes and 
radiation technology in non-power 
sector for health care (which also 
includes nuclear desalination), 
agriculture and food preservation, 
isotope hydrology and industrial 
applications. 

 
It has been recognized since our independence 
that India’s national development would have 
to be driven by science and technology. As      
Dr Bhabha said, “what the developed 
countries have and the under developed 
countries lack is modern science and an 
economy based on modern technology”.  
 
It has also been recognized that it is not 
possible to transform the economy of a 



  

country on the basis of the modern technology 
that has been developed elsewhere without 
establishing at the same time modern science 
and technology in the country.  Right from the 
beginning, therefore, dependence on 
indigenous nuclear resources and self-
reliance have been assigned highest priority 
in our R&D programme for both power and 
non-power generation sectors. 
 
But, harnessing nuclear energy for its 
utilization either in nuclear power sector or 
non-power sector calls for development of a 
host of technologies which demands high level 
of excellence in both basic sciences and 
engineering sciences to address various issues 
involved in complex and multi-disciplinary 
nature of nuclear science and technology. 
 
To enable the scientists and engineers at 
BARC to pursue excellence in the areas of 
nuclear science and nuclear technology, we 
have built a series of research 
reactors/critical facilities and established all 
the relevant technologies required at the 
front-end as well as the back-end of nuclear 
fuel cycle needed to support the research 
reactors/critical facilities including the 
facilities for production of radioisotopes and 
application of radiation technology. 
 
Our research reactors APSARA, CIRUS AND 
DHRUVA are all being extensively utilized for 
basic and applied research, isotope 
production, material testing and training for 
human resource development (which has been 
one of the strongest pillars of our success 
story). 
 
During the process of establishing these 
reactors and other multidisciplinary 
technologies, we have succeeded in 
establishing various groups of professional 
excellence or what we call ‘centres of 
excellence’ in all major areas of basic 
sciences of physics, chemistry as well as bio-
sciences and engineering sciences under the 
competent and dynamic leadership of various 
Group Directors. 
 
 
As you are aware, the actual list of 
achievements in BARC is too long to be 
covered in totality and it would not be proper 
to single out a few amongst these 

accomplishments. However, it would be most 
appropriate to say that the entire spectrum of 
technologies required to harness nuclear 
energy for improving the quality of life in our 
society was given birth to at BARC and 
subsequently nurtured by utilizing its multi-
disciplinary strength to bring these 
technologies to their maturity before being 
handed over for exploitation on industrial 
scale by various PSUs/Industrial 
Organizations of DAE like NPCIL, NFC, 
HWB, UCIL, ECIL, BRIT etc.    
 
After decades of dedicated R&D efforts, we 
have succeeded in establishing our indigenous 
PHWR technology on a firm footing.  Our 12 
units of PHWRs (in addition to the first two 
BWRs) are operating at world class level both 
in terms of capacity factor (~90% average) as 
well as safety record.  Presently, 8 more 
reactors are in different phases of 
construction in the country.  We are amongst 
a very few countries in the world who have 
succeeded in achieving the comparative level 
of excellence in all the technologies involved 
in the nuclear fuel cycle, including the most 
complex gas centrifuge technology at the 
front-end and the technology for “vitrification 
of high level nuclear wastes” (which is needed 
to allay the apprehensions of common people 
on management of nuclear wastes) on the 
back-end. 
 
Parallel to the world class performances of 
our indigenous PHWR system, the growth of 
applications of radioisotopes and radiation 
technology in non-power sectors in India has 
also been remarkable, covering a wide 
spectrum starting from nuclear agriculture 
and preservation of food on one end, to health 
care and industrial applications on the other 
end.  In nuclear agriculture, in addition to 
earlier 23 varieties, our groundnut variety 
TG-37A has been identified by ICAR for 
commercial release recently and cultivation of 
groundnut varieties TAG-24 and TG-26 at 
North Eastern Hill State and  Leh have shown 
encouraging results. Similarly, for food 
preservation, we have established recently 
KRUSHAK – a demo-plant at Lasalgaon, 
Nasik, for low dose irradiation of onion and 
other agricultural products, in addition to our 
earlier medium dose spice irradiator at Navi 



  

Mumbai. In the area of health care, some of 
our latest contributions are  I-125 based 
miniature brachy therapy source, indigenously 
developed state-of-the-art Co-60 based 
Teletherapy Unit, Medical Cyclotron – PET 
facility, Radiation Processed Sterile 
HYDROGEL for burn injuries, Digital 
Medical Imaging System based on Charge 
Coupled Device (CCD), Hygienisation of 
Municipal waste with Co-60 based Irradiator, 
induction of Nisargruna (biogas) plants etc.  
 
India is the lead country in industrial 
applications of radioisotopes in Asia and 
Pacific Region because of our excellence in 
all three areas of applications : (i) use of 
sealed sources (�-radiography, computer 
aided tomography, �-scanning and nucleonic 
gauging); (ii) use of open sources as 
Radiotracers (e.g., for RTD measurements for 
process optimization in chemical, petroleum 
and petrochemical industry); (iii) radiation 
processing (using Electron Beam Accelerator, 
2 MeV-20 KW-DC type) for a host of 
applications out of which radiation cross 
linked polymers/co-polymers for electrical 
cables/wires with improved electrical and 
mechanical properties (which are not possible 
to achieve otherwise).  Very soon, we are 
going to add the entire range of EB-
accelerators (500 KeV – 10 KW DC; 3 MeV-
30 KW DC; 10 MeV-10 KW(RF) to cover the 
entire need of the industries. 
 
Because of the remarkable progress in our 
most comprehensive programmes both in 
nuclear power generation sector as well as 
non-power sector, India is acknowledged as 
an advanced country as far as nuclear science 
and technology is concerned. 
 
Being members of the most respected BARC 
family, we need to scale progressively higher 
heights of excellence in nuclear science and 
technology in order to meet the growing 
expectations of the people of India. While we 
need to develop new technologies based on 
creative design and innovative ideas, we also 
need to always stay at the forefront of all the 
areas of basic sciences by utilizing not only 
the upgraded/newly created advanced 
facilities being installed for this purpose at 
BARC, Mumbai; CAT, Indore; VECC, 

Kolkata; TIFR, Mumbai; but also through our 
participation in all major international mega 
projects created to pursue high levels of  basic 
sciences on “equal partner basis” (and not 
any longer on “donor-recipient basis” that 
was prevailing earlier).  In this context, I am 
extremely happy to make a special reference 
to the fact that India has been given “observer 
status” in the most prestigious international 
mega project at CERN, Geneva, where the 
most advanced basic sciences are planned to 
be  pursued with facilities built on the most 
advanced technologies in the world.  I take 
this opportunity to compliment the entire DAE 
family in general and all my colleagues from 
BARC in particular (whose contributions 
towards implementation of this mega project 
have been appreciated most).  It is indeed 
heartening to note that CERN is showing 
progressively more and more keenness to 
expand the existing collaboration with BARC, 
especially  in the area of grid computation.  
 
Pillars of Success 
 
Some of the important pillars behind our 
success story in nuclear science and 
technology are: 
 
(i) Strong HRD programme with ever 

expanding linkages with academia and 
research institutes. 

(ii) Persistent policy of pursuing excellence 
in Basic Sciences while we pursue 
excellence in Engineering Sciences for 
Technology development work in 
mission mode. 

(iii) Highest priority to continuous 
upgradation of the technologies involved 
in the future nuclear fuel cycle for 
improved plant capacity factor, uprating 
of the plant capacity and life extension.  

(iv) Strong emphasis towards Research & 
Development activities in the areas of 
health, safety and environmental science 
in general and that of reactor safety in 
particular. 

(v) Sustained upgradation of the R&D base 
for advanced instrumentation and 
electronics to build state-of-the-art 
control and instrumentation systems. 



  

(vi) The premium we pay for the 
development of high performance 
parallel  processing  supercomputers  
(mainly  for meeting in-house demands) 
which can be claimed to be the best in 
the country. ANUPAM Parallel 
Processing Supercomputer (ANUPAM-
ARUNA with 128 processors) has 
already attained 360 Gigaflops of 
computing power on high performance 
Linpack benchmark. BARC Parallel 
Processing Supercomputers (16 different 
models of ANUPAM series have so far 
been developed) are now working at 25 
different organizations outside DAE.  
Our supercomputer is running the 
operational weather codes faster at the 
National Centre for Monsoon Research 
and Weather Forecasting of DST, New 
Delhi, at almost one-tenth of the cost of 
the Cray-XMP supercomputer. We have 
a target to reach 1.5 Teraflops 
computing capacity by 2005 using about 
1000 nodes of PCs available at that 
time. 

 
But, we have a long way to fulfill our 
commitments to provide energy security to the 
nation on a sustainable basis.  We have plans 
to increase the share of nuclear power from 
the present level of about 2.5% to about 5% 
by the year 2008 and then to about 10% by the 
year 2020 through systematic induction of 
about 20,000 MWe of nuclear power.   
 
Our present generation of PHWR utilizes only 
about 0.5% of the total uranium fuel and our 
modest uranium reserves may not support 
more than 15,000 MWe installed capacity 
through existing PHWR route.  That is why, 
our committed nuclear power of about 20,000 
MWe by the year  2020 calls for induction of 
Fast Breeder Reactors (FBRs) to contribute 
about 2000 MWe and Advanced Heavy Water 
Reactor (to contribute about  300 MWe).  In 
the long run, our goal is to contribute about 
25% share of India’s electricity generation 
capacity through nuclear power programme 
by the year  2050. 
 
Obviously, therefore, Indian nuclear energy 
programme has reached a stage where the 
scientists and engineers of BARC, by utilizing 

its multi-disciplinary technological strength, 
must continue to stay focused for developing a 
host of technologies through innovate ideas 
and creative design in three broad areas, viz. 
(i) to stay tuned to the horizontal needs of our 
expanding PHWR/LWR programmes to take 
care of the much needed technology uprates, 
aging management, life extension, and fitness 
for service analyses; (ii) to shoulder 
substantial responsibilities for the success of 
our next generation PFBR by way of 
providing the entire requirement of  necessary 
MOX fuel along with the fuel fabrication 
technology, waste management facilities, 
inclined nuclear fuel transfer machines, cell 
transfer machines and shipping cask, high 
temperature special sensors, validation of 
seismic design for reactor containment and 
major equipment/machineries to mention some 
of the major tasks. The  success of our next 
generation Prototype Fast Breeder Reactor 
(PFBR)  would provide the country an access 
to about 130 times more nuclear power from 
our limited uranium reserves;  (iii) to develop 
technologies for the vertical needs of our 
nuclear energy programme, i.e., the 
technologies that are needed in the future for 
our nuclear energy programme based on 
India’s vast thorium reserves (amounting to ~ 
one-third of world’s total thorium reserve).    
 
Keeping in mind that India has to fall back on 
its thorium reserves for energy security on a 
sustainable basis, we have the road map for 
introducing thorium (as ThO2 ) in place of 
UO2 in the blanket zone of FBRs at an 
appropriate growth level of installed nuclear 
power capacity in the second stage (because 
early induction of ThO2 to replace UO2 in the 
blanket zone of second stage FBR based on 
PuO2 – UO2 MOX fuel would retard the 
growth of nuclear power programme).  
However, we need to master well in advance 
all the technologies involved at the front-end 
as well as back-end of Th-233 fuel cycle at 
plant scale (from our existing experience at 
pilot scale).  Accordingly, as all of you are 
aware, one of our major tasks in hand is to 
start construction of a thorium fuel based 300 
MWe Advanced Heavy Water Reactor 
(AHWR) within two years time. Designed for 
100 years of plant life, AHWR will generate 



  

65% of the power from ThO based fuel.  This 
reactor system (first of its kind in the world) 
has not only the most attractive feature of 
primary heat removal by natural circulation 
but it also incorporates host of other passive 
safety features that are in line with the 
approach being pursued world over for 
development of inherently safe reactor system 
by incorporating safety features that do not 
call for any human intervention or any active 
control devices for reactor safety.  I am sure, 
from regulatory point of view, this reactor 
concept would be equally exciting because 
such reactors eliminate the need for any 
exclusion / sterilization zone and hence do not 
call for any planning for emergency-
evacuation. 
   
At the national level, the peer review of the 
Detailed Project Report (DPR) of AHWR by 
NPCIL Expert Committees is over and at 
international level AHWR has been selected 
for a case study at IAEA for its acceptance as 
per international standards for next 
generation advanced reactors.   
 
In parallel, we have already taken actions to 
complete the R&D task involved in 
development of technologies needed at the 
front-end as well as back-end of Th-U-233 
fuel cycle.  In fact, from our existing position 
of  being recognized as an advanced country 
in terms of our achievement in nuclear science 
and technology, we aspire to be the world 
leader in the area of utilization of thorium for 
harnessing nuclear energy for the benefit of 
mankind. 
 
 
We have also plans to induct nuclear energy 
as primary energy source in the near future, 
viz., nuclear energy as source of heat for a 
variety of applications.  For this, another 
innovative reactor being developed in BARC 
is a small capacity (~100 KW(th)) Compact 
High Temperature Reactor for addressing the 
needs of some specific applications like the 
need for small unattended power packs for 
electricity generation in remote areas that are 
not connected to the grid system or for 
production of hydrogen from H2O using 
thermo-chemical means as an environment 
friendly alternative to hydrocarbon fuels for 
our transportation sector (which has a huge 

burden on our import bill, in addition to the 
environmental concern associated with 
hydrocarbon fuels) or even for refinement of 
low grade coal and oil deposits to high grade 
fossil fuel.   The physics design of this small 
vertical natural circulation type totally 
passive CHTR (1m D x 1m H) has been 
finalised with 19 fuel assemblies/channels 
with TRISO type coated particle fuels (where 
Th-U233 carbide kernel is encased by multi-
layers of pyrolytic carbon and silicon carbide) 
with liquid metal like molten Pb or Pb/Bi 
eutectic,  as coolant.  Detailed design of 
various reactor systems like  simulation and 
modeling of passive power regulation system, 
heat pipes, etc. are in progress. 
 
As our nuclear programme is expanding, our 
programme at the back-end of the fuel cycle 
deserves special attention to cope with the 
increasing demand from reprocessing as well 
as waste management facilities.  Enhancing 
the availability factor of the existing plants at 
the back-end of nuclear fuel cycle (all of 
which are otherwise performing extremely 
well), through systematic induction of better 
technologies, capacity - uprating by way of 
improved process design and remote handling 
equipment and life extension through 
induction of components and control systems 
with better reliability have been some of our 
major technological challenges.   
 
To meet this objective, reliability of certain 
critical equipments/components like spent fuel 
chopper, master slave manipulator, and servo 
manipulator have been improved through 
better design with full participation of Indian 
industries.  
 
Similarly, while the Waste Immobilisation 
Plant (WIP), Trombay, has been operated to 
vitrify the high level waste (HLW) from PP, 
the construction of Advanced Vitrification 
System (AVS) at Tarapur for immobilization of 
high level waste using advanced Joule Melter 
Technology is nearing completion. After 
commissioning of this system by the end of the 
year, India would establish yet another 
advanced technology for vitrification of 
HLLW.  
 
While we can continue for few more decades 
by storing the vitrified high level waste in the 



  

interim Solid Storage Surveillance Facilities 
(S3F), we have accelerated our development 
efforts for locating a permanent storage 
facility for the vitrified waste in a deep 
geological repository.   
In this context, we have also initiated a long 
term programme to develop Accelerator 
Driven Sub-critical System (ADSS) – yet 
another reactor concept for future – that could 
be used for either (a) power generation from 
Thorium; or (b) production of U-233 for our 
third phase FBR based on ThO2 / U-233 O2 
fuel; or (c) more importantly incineration of 
long-lived actinides and transmutation of 
long-lived fission products of present 
generation PHWRs to short-lived products 
with, say, few 100 years of half-life, thereby 
drastically reducing the long term activity 
burden of HLLWs which will go a long way to 
enable us to store them in near-surface burial 
under surveillance or make their disposal in 
geological repository at much reduced 
technological complexities depending on the 
half-life of the finally achieved incinerated 
/transmuted products.  R&D work for 
development of special solvents and for 
inducting the process for partitioning of minor 
actinides during reprocessing operation are in 
progress. 
 
We do realize the ground reality that the 
success or otherwise of our multidisciplinary 
nuclear energy programmes for taking the 
benefits of nuclear science and technology to 
the Indian society depends mainly on the 
availability of sufficient number of high 
quality trained manpower.  Accordingly, we 
have assigned top priority to our HRD 
programmes.  To meet our needs in terms of 
quality human resource, we have devised a 
variety of programmes for training, some at 
the various levels of entry to the organisation 
and some during the service period to tackle 
obsolescence.  Presently, the growth of 
knowledge is so fast that in the field of science 
and technology, the half-life of knowledge 
base of a scientist or an engineer is about 5 
years, unless it is updated regularly in order 
to stay at the forefront of science and 
technology.  We are fully aware of the 
availability of young talents and wisdom of the 
faculty in the academia.  We are, therefore, 

continuously strengthening the linkage 
between the DAE and academia in various 
ways.  Through the DAE-Inter University 
Consortium we have opened up many of our 
major research facilities such as nuclear 
reactor, accelerator and synchrotron 
radiation sources for utilization by students 
and faculty members from the University 
system. Further, through the wings of our 
Board of Research in Nuclear Sciences 
(BRNS), we constantly pursue various 
collaborative research programmes in the 
most cost effective way with Universities and 
research institutions, which also includes 
setting up of major research facilities for 
undertaking experimental validation work that 
are of importance to our programme, e.g., the 
Department of Atomic Energy is setting up 
‘advanced centres of excellence’ like Centre 
for Thermal Hydraulics for AHWR at IIT 
Mumbai; Centre of Knowledge base 
Engineering at UICT, Mumbai; National 
Centre for Free Radical Research, Pune etc.  
that are dedicated to DAE programmes.  
These centres not only enable DAE 
programmes to benefit from the expertise 
available with the University faculty but also 
provide an excellent training ground to the 
university students in the areas which are of 
interest to DAE. 
 
On the happy moments of the Golden Jubilee 
Year of the Department of Atomic Energy, as 
a mark of our collective salutation, admiration 
and paying homage to our founder Dr. Homi 
J. Bhabha, let us rededicate ourselves to take 
this great R&D Centre to an enviable height 
of international eminence by committing 
ourselves to improve the quality of life in our 
society through progressively more and more 
induction of nuclear science and technology in 
the areas of power generation as well as non-
power generation. As a part of the legacy we 
have inherited from Dr.Bhabha, let us accept 
these challenges for taking India into a 
position of super power through the road of 
vibrant economy based on sustained energy 
security, food security and health care.  
 

B. Bhattacharjee
Director
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