BARC OBSERVES FOUNDER'S DAY

{0n Cclober 30, 2001, Ihe scienfists and ciner statl of BARC and ather smher urils of DAE coserved the Founder's
Dy with warmih and fond remembeancs of is llusiious Foundr, Or Homi Jefiang Bnabha. Or And Kakodkar,
Chaiman, Atomic Enangy Commission and Secretary fo the Govesnment of India, and Mr B. Bhatiacharjee, Directar.
BARC, acdiessed (he staif members at Tromibay. Dr Ani Hakookar dstrbyled ihe Homi Bhabha Science &
Technakogy Awards, Technical Excalence Awerds and Meritorious Service Awards [0 [he recipients of Base awands
3l 3 well-allended lunction In the Ceniral Complex Auditorium. BARC. He also gave away the prizes i ihe winners of
ihe KIE Al india Essay Conbest in Nuckear Science and Techralagy.

As @ fibute % Or Homl Bhaohe the Founder's Cay lechrs was deliverad by Dr RUM. Iyer, formee Ditecior,
Rediochamizsiry & Isolopa Group & Chemistry Group, BARC and Farmer Director, Ohvision of Physicel & Chamical
Scences, AEA, Vienna, Ausvia, on 'Ressarch in Chemical Sciences and ihe Benefits mersof for Atomic Enengy
Digelopengnt in Ingia’.

The texts of Dr Anil Kakodsar's and Mr B. Bhallachares's speshes oe repioduced below.)

Address by Dr Anil Kakodkar, Chairman, Atomic Energy Commission
& Secretary, Department of Atomic Energy

Dear Collsagues,

Every year, we meet on this day lo take stock of our achievemenis and to rededicate
ourselves fo the ideals and goals set forih for us by our founder Dr. Homi Jehangir
Bhabha. This year is particularly important since the X Five Year Plan is coming to a
close in a few months from now and the process of formulation of the X Five Year Plan
is now under way, We have fo build our further programmes on the basis of our
achievements so far (which indeed have been very significant) and the exp ions
from us fo fulfil national needs in the areas of our capabiliies. Comprehensive
discussions have taken place to define our vision for the fulure and the activities that
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should be taken up in the tenth plan perod. To
facilitale networking of activilies of different groups
engaged in similar or complementary areas, we
have divided our activilies inlo six  major
pragrammes with ientified key drivers for each one
of them. | would like to use this occasion o urge
each one of you to consciously contribute to these
objgciives in  the spiit of teamwork and
maximisation of synergy in cur scientific research as
well as beiwesn research and technology
Jevek In the Dey of Atomic Energy,
we have considerable experience in converting our
research  efforts info  successful large scals
deployment, We must take these capabilities and
their applications 1o greater heights. We know we
candoit Also we know that the nation expects this
from us

Our commercial nuclear power programme has
been doing extremely well Nuclear Fower

Corporation, which s responsible  for  this
programme has demonstrated a very high level of

I in the perft of operaling power
stations as well as construction projects. The high
capacity factors, in excess of 80 percent annual
average for all plants puf logether, and the power
reactor  construction  programme  getting
implemented ahead of schedule have given us the
confidence fo enhance our competitive edge in the
electricity market in the country. In addition to the
ongoing construction of Tarapur units 3 and 4, each
with 540 MWe capacity, we are also beginning
construction activities for the 3rd and 4ih units at
Kaiga (each 220 MWe), the two 1000 MWe VVER
units of advanced version al Kudankufam and two
more 220 MWe units {units 5&6) at Rawatbhatta.
This construction programme  when completed
would add roughly 4000 megawalls of nuclear
power generalion capacity in addition o existing
capacity of 2720 megawatls. Speedy completion of
this construction prag! along with ined
excellence in safe and economical nuclear power
generation is the most important challenge befors
us and | am sure, all of us together will work hard to
meet this challenge. After all, in the conlext of our
ambition to enhance the share of nuclear power in
averall elecinicity generation capacity in the country,
this is only a beginning. There would be many more
challenges fo be overcome as we go along in
meeting our long-term abjective.

While we move on the path of excellence in our
aperation and construction programme, we should
alsp remember thal technology never remains
static. |l needs confinuous upgradation. This is
impartant for ensuring prolection of our assets far as
long a time as economicaly and technically
possible.  This is also important to enhance our
campatitive edge in the market pisce. And, therefare,
| am extramely pleased at the programmes that
have been taken up by NPCIL for enhancing the
rating of 500 MWe units significantly through the
use of limited bofling in coolant channels along with
the activilles to uprate some of the operating
units. At onte paint of ime, we had planned to set up

{ Chairman'’s address contlnued an page 4 __.)



Address by Mr B. Bhattacharjee, Director,
BARC

Dr Kakodkar and dear colleagues,

Al the outset, let me extend on this auspicious
moming & warm welcome lo each one of you fo
celebrate the 927 bith anniversary of Dr Homi
J.Bhabha whom we are all proud of and to
celebrale the Founder's Day of BARC, the mother
institute of nuclear science and technology in India.
As a mark of our respect and grafitude to Dr
Bhabha, one of the greatest sons India has ever
produced, we celebrate his birthday by taking stock
of our achievements during the last year and
rededicating ourselves to develop nuclear science
and technology for improving the quality of life of our
people as a loken of our contributions towards
security for electricity, security for health care,
agriculture, food preservation and industrial needs,
and finally the security for the nation.

This year has been yet another very successful year
in our development efforts to exploit nuclear science
and technology as we march towards our cherished
goals.

Our research reactors, Dhruva and Apsara,
continued to have been efficiently utilised for basic
and applied research, radicisolope production and
human resource development.

For designing the in-core shielding for intermediate
sodium heat exchangers of the 500 MWe Prototype
Fast Breeder Reactor, Apsara was extensively used
for conducting a series of intricale experiments for
plimization studies and validation of computational
codes available at IGCAR by incorporating a
Converter Assembly (CA) made of depleled
uranium, leading to the creation of a facility for
shielding experiments for Fast Reactors for the first
time in India. Similarly, as a part of our AHWR
development work, special experimental facility has
been sat up at APSARA fo study flow pattem
fransition instability under two phase conditions,
using real tme neutron radiography and
conductance probes,

b

i iy
A section of the gathering of the stalf af Trombay on Founder's

For enhancing the ulilisation of Dhruva, the national
facility for neutron beam research, a controlled
temperature imadiation facility is being installed in
one of the neutron beam holes of the reactor. In
addition, multi-detector based profile analysis
instrument for powder materials and high-Q
diffractometer for glass and amorphous material are

(Director's address continued on page 6....)



(Chairman’s address continued from page 2.

10,000 MWe nuclear power capacily by the year
2000, Let us realise this target in the next 10 years
and also achieve the objective of realising 20,000

2001 with its reduced annual permissible limits (30
mSv) on radiation dose to workers in the radiation
installations in the country. As part of the policy of
assuring a sound environmental management
system, power stations al Tarapur, Narora,

MWe capacity by the year 2020. Kakrapar and Kalpakkam and also tne heavy water
The excellent performance in our power programme plant al Manuguru have oblained the 1SQ 14001
was hed by llent perf in fuel ceriification. ~ Heavy Water Board has also
manufacture and heavy waler i Our developed a technology for ion of fiy ash

Heavy Water Plants registered a

through the stack of coal-fired boilers,

reduction in energy consumption, resulting in
reduced production costs while maintaining an
excellent safety record; similarly, the Nuclear Fuel
Complex exceeded its target production for the third
successive year,  Programmes are now well
underway o demonstrate front-end tech jes for

Development of fast breeder reactor technology is
of crucial importance in our efforts to exploil full
energy potential in our uranium and thorum

The indig fy developed uranium
pluhanlum mixed-carbide fuel has shown excellent

our heavy waler plants, which would enable them o
be delinked from fertiliser plants, which themselves
are undergoing a technology change.

At this stage, | must reiterate the very high
importance that we all atiach to health, safety and
environment matiers.  And it should be our
endeavour to confinuously excel on this front
alongside our search for excellence in lechnology
application area. A multi-pronged approach is
required to ensure safety. Primary among these is
lhe fostering of a safety culture and development of
technologies.  Development of world-class plant
simulators for improved operator traning and the
firsl of its kind that were recently installed at the
Kaiga Atomic Power Station Is an imporiant step in
this context.

Qur own research on health effects in natural high
radiation background areas as well as the work of
ofher scientific institutions does nol show any
significant difference between the healih of the
papulation living in these areas and that of those
living in normal radiation background areas, The
radialion exposure in these natural high background
areas is considerably higher than the permissible
radiation kevel for members of public.

The Atomic Energy Regulatory Board {AERB) has
reported near tolal compliance in the year 2000-

P and is nearing three times the original
design targel. The work on design and development
of 500 MWe Prololype Fast Breeder Reattor
{PFER} has reached the stage when we can take up
its construction, PFBR would serve as a commercial
demonstralor on the basis of which further
construction programme has to follow, The work on
fast reactor technology has to be matched with the
development of appropriate fusl cycle technologies
aimed at minimising out-of-pile inventory and
realisation of short doubling time. From long-term
perspective, it is also important that research in
aclinide parfitioning and transmufation s also
pursued with & view to gain furlher advantages in
management of nuclear waste. | am happy that this
area jncluding development of necessary solvents ks
receiving attenfion of our scientific community.
Structural materials development, both for fast
reactors as well as for reprocessing plants, is
another area of cruclal importance to us. Whike
sodium cooled systems would remain imporiant, we
should also devole some attention to Pb or Pb-Bi
copled systems for their possible role in fulure
systems.

Consistent with our mission 1o develop technologies
for thorum utiisation, the detalled design of
Advanced Heavy Water Reactor (AHWR) is nearing
completion at the Bhabha Atomic Research Centre



{BARC). A new crilical facility is also being set up at
BARC for validating the reactor physics aspect of
the core design of AHWR. A technology road map
on shaping the third stage of our power programme:
has been formulated and a document on this has
been distributed widely. This programme involves a
very large number of scientific disciplines and
technologies and needs o be pursued as a national
programme involving every possible contributor.

Applications of atomic energy in other areas of
societal rel have also received our sustained

twin objective of demonstration and larger breeder
seed production. An instituional mechanism
wherein this could be done on the basis of seff help,
with DAE and its scientists playing an interactive
and catalytic role, needs to be developed.

A long felt need for indigenous formulation of kit for
Te-99m based myocardial perfusion agent has been
successfully met by BRIT. The indigenous two
component kit for the formulation of Tc-99m
methmey isobutyle isonitile (MIBI) has been

lly developed in mult-

atiention. Radiation processing of agro and other
food products would soon become very important in
view of the possibilty of storage over longer
duration without spoilage and betler hygienic
quality. This technology along with other
complimentary technologies can certainly it

ped and
centric Mals Avallability of this indigenous product
marks an important milestone in the fisld of nuclear
medicine procedures for studies in cardiac patients.
The first indigenous blood iradiator has been in
regulaf use al the Regional Centre for

to higher value addition activiies and also improved
price slability, a factor of considerable importance in
strengthening the economy in rural India. The high
dose spices processing plant of BRIT al Mavi
Mumbai and & plant nearing letion &t

icals, KMIO Campus, Bangalore.
Twonmsuuﬁunmsaeahoulbbemsliilsdm
Mumbai and Ahmedabad. A programme for
development of low cost medical lechnologies is
5000 lr: be launched with full participation of medical

Lasalgacn near Nasik for radiation processing of
agro products requiing low doses would serve as
demonstration facilities of this important technology,
We now expect other user institutions and
entrepreneurs to take initiative in further deployment
of this technology. | am happy to note that the
foundation stone of the first private sector
cf ial plant for rad p ing of food
products and sterfisation of medical products was
laid a few days back. We are in touch with other

and state g institutions. to
facilitate setting up of more such plants. Centre for
Advanced Technology, Indore, is working on use of
electron beams for food processing.

In the area of nuclear agriculture, our research has
proved 1o be ficial towards enhanci

production of important pulses and cilseeds. We
have & good network with several agricultural
universities. We should now make the benefit of our
R&D available to farmers and villagers living in the
vicinity of our installations. This would serve the

p gists and industry groups.

The Cancer Research Institute of Tata Memorial
Centre has been actively involved in basic research
and translational research related to cancer. A
Westem blot kit for the detection of HIV was
formulated in the Institute and this is now ready for
marketing in India. For the first time in India,
transgenic mice have been developed and
preclinical studies for the gene therapy of oral
cancer have been completed. Several new areas of
research in modern biology, such as brain research,
were opened up at TIFR.

The ILU 6 industrial electron accelerator is now in
regular operation at Vashi and is available for
industry users. The electron beam Cenire being set
up at Kharghar as well as the developments at
Centre for Advanced Technology, Indore, would
support further development and deployment of this
important technology for industry use. | am glad
that, even in this area, facilities are already being
set up by the industry. A facility to qualify certain
reactor equipment under  postloss-of-coolant-



accident environment has been set up at Electrical
- 1 and D Aeaarialion Ve

In the area of basic research, Indus-1, the first
synchrotron radiation source is in regular operation
with three of its five beam lines commissioned at
CAT, Indore. The work on construction of INDUS-2
s progressing well. Construction of superconducting
LINAC booster fo enhance the energy of heavy ion
baams is in progress at the BARC-TIFR Pelletron
Accelerstor, The expertise acquired by our
scientists in the area of accelerator technology
should now enable us to take on, in a step by step
marnner, mare ambitious development af high-pawer
LINAC which has an important role in accelerator
driven systems, an important energy technology for
the future, in addition to its use as basic research
fool.

The Department of Alomic Energy is unique in its
technological capabilities both for basic research as
well as for application development. We must now
ynergise our h activities in nuclear
and expiore possibilities of converting some of the
promising developments into front-line fechnologies.
The large number of basic research as well as
technology institutions that exist within DAE provide
us an unique opporunity for this purpose.  Already
our finkages with CERN have enabled davelopment
and supply of state-of-he-arl equipment and
companents.

" .

g of h and education linkage is
another area needing our alienion. We have
already made a good beginning In parking some of
the research infrastructure in academic institutions,
thereby enabling studenls to camry out research in
areas of interest of our programmes. Enhancing the
number of students who engage ihemselves in
research activiies of interest to us should be an
important objective for long-term of our

Dear colleagues, | am aware of the impediments
that you face in your research activities due to the
new security environment. This is a new challenge
before all of us, You will agree with me that the
present day scenario warrants all of us fo be vigilant
to ensure that our assets and our achievements so
far remain protected. Security is our collective
responsibility. Qur programmes, however, must be
carried forward with @ven greater speed.

Taday Is the day for us to introspect and rededicate
oursetves for the cause of nalion building by
implementing applications based on nuclear science
and technalogy in all possible fields. We have to do
this by in-house efforts and by involving others from
academla and industry. It is only through
cooperation of all that we will be able fo achieve tha
vision of our Founder.

Thank you.

(Director's adress contined from page 3...)

being installed under the aegis of DAE-Inter
University Consortium. One of the major
achievements of neutron beam research during the
year has been the production of monochromatic
neutron beam (using germanium and sificon crystals
cut af special planes in a high flux reactor in Berlin
{hat has produced the sharpest angular profile in the
world.

Refurbishing of our 40 year-old reactor CIRUS is
now in advanced stage of completion and this
opportunity has been used for making several
modifications leading to its enhanced safety. A
small desalination unit, based on low temperature
vacuum evaporation process, is also being

programme. We are also spreading our induction
Iraining programmes lo more academic instituions
in addition to the new training schools set up at
CAT, Indore, and NFC, Hydssabad

grated with CIRUS to demonstrate desafination
using wasle heat from a research reactor,

Construction of a Critical Facility for conducting

reactor physics experiments for AHWR and 500
MWWe PHWRs has commenced recently.



BARC confinued its full support for meeting the RED

Some of the experimental programmes, like flow

needs of our PHWR prog by developing Fuel
Handiing Control Training Simulalor for Kaiga,
handing over two FM Heads for Kaiga and RAPS
344, and deveioping a CceTv
camera for visual inspection of pressure tubes. An
MoU has been signed for design, development and
technology transfer of Adjuster, Contrel and Shut-off
Rods for TAPP 384, A large number of camputer
based C&l systems have been developed which
were installed and commissioned at RAPP-4.

As a part of our continued R&D support to operating
PHWRs’ fife management, a Sliver Sample Scraping
Tool (S5ST) was used at RAPS-1 and MAPS-1
(which is also to be folowed in MAPS.-2) for
obfaining samples from pressure tubes of
lhe coalant  channels. These samples were

tl ysed for | [ n.
This tool was madified to en.aule its rematised
operation emplaying fuelfing machines.

Facility for Integral System Behaviour Experiments

(FISBE) which was commissioned earlier is being

Dperalad for expenmentd simulation of accident
and | s in PHWRs.

The sludge lancing equipment for KAPS lype sieam
generalors is being assembled at BARC for
performance demonstration.

As you are aware, for a country like India with a
large population, having a low per capita electricity
consumption, the energy mix has ultimately to fall
back on ifs own vast thorium resource in the long
run for its energy security on suslainable basis.
Towards realising this goal of thorium utilisation, the
development of Advanced Heavy Waler Reactor
(AHWR) along with all the technologies involved in
tharium fue! cycle has been our major thrust The
design of this reactor has made significant progress
during the pasl year which includes optimisation of
reactor physics parameters, thermal hydraulics, and
comgletion of the design of reactor fuel, reactor
components and major process systems including
the distribution of the shul-off rods and adjuster
rods.

ibution and stability behaviour under natural
circulation, endurance tesls of full size fuel
assemblies, have already been camed out
Creatian of several experimental facilities have been
taken up for thermal hydraulic studies and testing of
the remaining components and systems of AHWR.

Last year, significant progress has also been made
towards finalising the technical details of the various
sub-systems of Accelerator Driven Sub-critical
System (ADSS) which has been added to our
programme on long term uliisation of thorium as yet
another concept of nuclear reactor.  The road map
for development of all the technologies involved in
ADSS has also been finalised,

In this connection, the development of AHWR,
along with all the technologies involved in thorium
fuel cycle, assumes special significance because
AHWR cancept can also be conveniently adopled
as the thermal core part of ADSS thal has been
worked out by us based on one way coupling
between a fast booster core based on MOX fuel and
a thermal core In the blanket region based on
thorium fuel.

As part of this programme, a small quaniity of
Protactinium-231 was iradiated at Dhruva o
produce  U-232 for spectroscopic studies to
generate fhe crucial data needed for design of clean
up facility for Th-U-233 fuel,

While Mark-| core (made of UC-PuC) of FBTR has
atained about 80,000 MWdTe without failure,
fabrication of Mark-ll core is progressing well
Fabrication of specially desi experimental fuel
pins of MOX fuel for PFBR-500 is nearing
completion and these fuel pins could be subjected
to irradiation trials in FETR while the new facility for
regular production of MOX fuel for PFBR-500 is
being established.

To cater fo the needs of fuel for critical faciity of
AH'NR and the fuel for first unit of 220 Mive AHWR,

of new fabrication techniques for
produohon of (Th-Pu) MOX and (Th-U-233) MOX




fuel which are amenable to high level of automation
and remotization is under way.

All the three reprocessing plants, le., al Trombay,
Tarapur and Kalpakkam, continued to operafe
salisfactorily and supplied plutonium to meet the
needs of DAE programmes

Process fiow sheet for CMPO-based extraction of
minor actinides from high level wastes obtained
from reprocessing thermal reactor fuel was lested
with satisfactory results. Granulated inorganic jon
exchanger AMP developed in-house was tested for
Cs removal in the acidic PUREX process streams,
Engineering scale production of CMPO and AMP s
in progress.

A compact joule heated ceramic melter for
vilrification of high level liquid waste has been
commissioned with inactive trials.

The emphasis on R&D in reprocessing and waste
management is now gradually shifted to malch the
various needs of the Thorium Fyel Cycle. While the
facility for Uranium-233 separation from thoria fuel
imadiated at Dhruva/Cirus is in an advanced stage
of inactive commissioning al Trombay, the
y o safety  cl for  active
commissianing is being obtained

For application of nuclear science and technology in
the areas of non-power generation, where we can
creale significant impact with high societal values,
our progress has been equally encouraging. In this
context, (he construction of our 6300 m¥day
Nuclear Desa]matun Plant based on  hybrid
lschnol has 1 significantly and part of
the project based on RO technology is schaduled 1o
be commissioned by March, 2002,

On nuclear agriculture front, a new black gram
variety of TU-94-2 with resistance fo yellow mosaic
virus and with about 30% more yield has been
nofified for south zone of India. This varety
fogether with earfler released TAU-1 variety
accounts for more than 50% of total black gram
breeder seed indent of the: Government of India,

Large seeded groundnuls with a maturity period of
120 days with higher seed weight (of 1.2 1o 1.3
grams compared to 0.8 grams for each seed
developed earlier) has been developed by
combining several radiation induced mutants,

in order to provide a boost fo our nuclear agriculfure
programme, fhe process of establishing an
agricultural farm at Tarapur for the twin purposes of
nuclear agriculture research as well as seeds
production has been iniiated. This will accelerate
our evaluation triais of “ad d selections” of
different crops in our own farm (instead of going
through the Agricuttural UniversityICAR) which in
turn will also accelerate the process of subsequent
multiplication of nucleous and breeder seeds.

Further, this farm will also be equipped with an
Information Kiosk for providing all the relevant
information to the local agriculturisls, thereby
making Tarapur farm a model for other DAE units
for utilising faflow fand for agricultural purpose.

Coming to utllization of radiation technology in food
processing not only to avoid food spoilage but also
to boost our food exports along with providing price
stability for the farmers, our 30 tefday Spice
Iradiator al Vashi has been performing well.
Oonslrumnn work for 10 te/r “POTON Imadiator” al
L in Maharashira is nearing pleti
and |sexpectedlubewnmsslmed by the end of
this year.

Technology for making value added fishery products
from trash fishes like shark etc., is being offered to
the Integrated Fisheries Insiitute, Cochin. Mol has
been signed with both the Central Institute of
Fisheries Education (CIFE), Mumbai, and the
Cenfral Institute of Fresh Water Aquaculture,
Bhub: , for preservation/shelf life i
of fishes,

As signs of wider acceptance, some privale
industries have already received site clearance from
AERB for location of radiation processing plants for
food products at Haryana (for disinfection of ricg)
and Maharashtra (multi-product facility to treat both
medical products as well as food products).




Two new radiopharmaceuticals, 166 Ho-Hydroxy
apalile paricles and 153 Sme-Hydroxy apatite
particles for large and small joint radiation
synvactomy, have been cleared for freatment of
arthritis  with  clinical efficacy equivalent o
radiopharmaceuticals  based on  imported
radionuclides.

Primary reagents {which include anbserum and
conjugates for immunisation) for RLA worth § 11,000
were supplied lo Sri Lanka under IAEA scheme.

Realising the growing potential of industrial electron
acceleralors, our plan is to establish four such units
by the end of next year covering the enfire range of
beam energy (from 500 keV / 10 kW to 10 MeV / 10
kW) that would be needed for various industrial
applications,

Presently, both 2 MeV — 20 kW ILU-6 Electron
Beam Accelerator which has been installed and
commissioned in record time as well as the inhouse
developed 500 keV - 10 KW Electron Beam
Acesleralor al Vashi, Navi Mumbai, have been
extensively utilised for various indusirial applications
with a revenue generation of more than Rs.50 lakhs.
Conslruction of the other two electron beam
accelerators that are being developed at Kharghar,
Navi Mumbal, in collaboration with SAMEER (3
MeV{30 kW DC Accelerator and 10 MeVi10 KW RF
LINAC) is progressing well.

Gamma scanning was successfully employed for
frouble shooting of one 8.5 m diameter column
under vacuum for Mangalore Refinery &
Petrochemicals Limited (MRPL), Mangalore, leading
fo avoiding of huge production losses due to
reduced shuldown period.

On the front of technology development, our
progress is very heartening.

ANUPAM Supercomputer using 84 Pentium PCs
giving a sustained speed of 15 giga flops (which is
about 500 times faster than the first computer built
in BARC in 1991) has been developed which muld
be y useful for undertaking cx tati

tasks  hitherts  not  attempled. ANUPAM

supercomputers  are now working al 15
organisations outside DAE.

BARC has achieved for the first time Laser Cooling
of Cesium atoms to the micro kelvin range by
dissipating the kinetic energy of moving atoms by
the mechanical braking action of iriaxial laser
beams (al a wavelength close fo the atomic
resonance) in a magneto-oplic trap.  This has
enabled fo achieve high resolution spectroscopy
with very clear and reproducible structures in the
fluorescence.

Another important breakthrough in fechnology
development has been the in-house development of
ultra high speed helium turbo expanders which will
enable us lo establish helium-cryo technology
hitherto not available in the country.

Instrumented PIG that has been developed for IOCL
has reached another mllestone by completing the
field trial runs bety A i and Allahabad

Capacity of the heavy water upgrading facility has
been enhanced by more than 3 times along with
increased isolopic purity by underiaking process
optimisation studies.

The complete 4 element TACTIC gamma ray
telescopic amay along with 349 PMT based central
element imaging camera, which Is the first of its kind
built in the country, was made operational at Mt.Abu
observatory.

Angle resolved photo electron spectroscopy beam
line {soft x-rays with A = 40 - 1000 A®) has been
commissioned in Indus-1 synchrotron source at
CAT, Indore. Photo physics beam line (U-UV Ray
with & = 300 — 2000 A®) is in advanced stage of
commissioning.

Precision optical components and multi kayer thin
film devices, such as cavity mirrors for Holmium
doped glass laser being developed at CAT and
Fabry-Perot Etalons needed for stabilization of dye-
laser wave length for use in U-232 clean up facility,
have been developed.

The first ASIC-ADAM chip for Dosimetry application
(to be used with small area FIN-Diodes) has been




successfully developed in collaboration with [TI,
Bangalore.

As a token of demonstration of our multidisciplinary
strength in the intemnational arena, the Vibration
Diagnostic Device that has been developed using
mechanical vibration signatures for rool cause
ientification of premalure fallure of equipment has

been provided to the German Railways, for rool

cause identification of equipment vibrations.

Similarty, BARC has also successfully developed
large area Silicon Strip Detectors {to be used for
Pre-Shower Detector system in CMS) and Quench
Pratection Power Supplies along with associated
Breaker Electronic for CERN, Geneva.

As a part of our prime responsibility to protect the
heailh of the people and the environment around
them as we march forward in the fields of Nuclear
Science & Technology, efforls to develop new
sensors with better sensitivity and calibration
services have been sustained.

A new TLD badge with machine-readable 1D has
been developed. Technology for Auto TLD Badge
Reader developed by BARC has been fransferred to
a private manufacturer for large scale production.

The Co-80 Theraton 780E machine has been
installed at BARC for providing vital calibration
sendces of dosimeters used in the treatment of
cancer patients in more than 200 therapy centres in
India and neighbouring countries in collaboration
with IAEA/WHO,

In order to detect and provide alarm against
unauthorised  movement of Special  Nuclear
Malerials {SNMs), a Portal Monifor has been
developed. The Monilor is highly sensitive and can
detect the presence of milligram quantities of fissile
material in unshielded position.

Tha actual list of achievements in BARC is foo long
fo be covered in fiotality. However, before |
conclude, | would like to take the opportunity to
compliment all the members of BARC units under

DAE for assigning highest priority lo safely while
discharging their respective duties.

Friends, in the light of the above account of BARC's
achievements durdng the year, you would
undoubtedly agree that the basic sirength of our
success lies in our multidisciplinary structure and
the tradition of exemplary work culture we have
inherlled as part of the legacy Dr. Bhabha has left
behind. As a mark of the best possible way to pay
our homage to this visionary, et us rededicate
ourselves with a greater sense of pride and
commifment for taking this great R&D institution
created by him to a greater helght of excellence and
relevance fo our national needs.

Thank you, JAI HIND.

FOUNDER'S DAY LECTURE

Dr RM. lyer, Formr Director, Radiochsmisiry & fsotope Group
& Chamisiry Group, BARC and Former Dineclor, Division of
Physical & Chemical Sciances, [AEA, Vienna, Ausira,
dalivering & fecture on the Founder's Day al Central Complax
Augiiorium

Innovation in the face of difficulties has been the
hallmark of human development. In this context,
India's nuclear energy programme involving high
technology development has benefitted in many
ways from innovations in several disciplines, If one
surveys the technology development scenario in this
country, it app that basic |
inputs or involvement are absent, or marginal in
lechnology related developmenis. BARC has
addressed this vexing problem over the years and




loday It stands as a shining star, being in the
forefront of both high quality research and
technology development.

This year's Founder's Day leciure was delivered by
Dr RM. Iyer, Former Director, Radiochemistry &
Isotope Group & Chemistry Group, BARC and
Former Director, Division of Physical & Chemical
Sciences, IAEA, Vienna, Austria, on "Research In
Chemical Sclences and the Benefits thereof for
Atomic Energy Development in India®,

The anchar role of basic research in lechnology
development in BARC with specific reference to
chemical sciences was highlighted in the lecture,

- L
Mr B Bhaffachanes, Cieclar, BARC, relessas the Special
issue of "BARC Newslsfier” on ihe Founder's Day

Prior to the Founders Day lecture, Mr B.
Bhattacharjee, Director, BARC, released the special
issue of BARC Newsletter which was brought oul as
a homage to Or Hom! Bhabha and which contains
some of the research papers thal won various
awards

CHAIRMAN PRESENTS
DAE AWARDS TO STAFF

The Department of Atomic Energy instituted an
Award Scheme in 1993 to recognise exceptional
accomplishments and meritorious achievements in
Science & Technology, and to creale a congenial
milieu for nurfuring excellence and fostering
creativity among the members of the DAE staff who
are d in R Develop and
Engineering in the frontiers of Science and
Technology dedicated to the development of the
nafion.

The Award Scheme consisis of three calegories of
awards

1. Homi Bhabha Science & Technology Award

2. Technical Excellence Award
3. Meritorious Seevice Award

These awards are given annually.

The Homi Bhabha Science & Technology Award
is the highest award among them. |t consists
of a citation, a medal, and a cash award of
Rs. 50,000/~

This award is given o a maximum of two Engineers
or Scientists who have made oulstanding
contributions towards the advancement of science
and technology based on oniginal research in the
frontier areas of science or frontine development in
engineering and technology, which would reflect
excellience commensurate with national and
international standards.

This year the award was given o DOr Dhruba Jyoti
Blswas of Laser & Plasma Technology Dwisian,
BARC.

Dr. Biswas was conferred the Homi Bhabha Science
and Technology Award for the year 2000 for his
leading contribuions fo oplical chaos, photo-
refractive amplifiers, gas laser physics and
technology, and optically pumped molecular lasers.
The list is impressive. It is not only replete with new



results of considerable academic worth bul also
involves technological novelties.

Dr D.J Biswes recenving e Homi Bhabha Science &
Technology Awsrd, 2000, from Dr Anii Kakodkar, Chairman,
AEC

In the past, Dr. Biswas's research interest
concentrated on optical chaos and pholorefractive
two wave mixing. In the former area, his work
culminated in the finding of deterministic chacs in
Raman lasers and; in addilion, established thal
three frequency quasi-periodic stale can precede
chaos. He showed, for the first time, the coexistence
of spatial and temporal chaos in an optical system
by exploiling the transverse efiect in the carbon
dioxide laser operation. In the latter area, Dr.
Biswas's ingenuity demonstrated the conclusive
advantage of a Bessel beam over the normal
Gaussian beam lowards the exploitation of
photorefractive effect in two wave mixing in a
photorefractive crystal.

In recent years, Dr. Biswas's work

carbon dioxide laser, The foremost among them
goes to the use of a dual polarization resonator
cavity.

His creative work unveiled the role of spatial buming
on the emission spectrum of a laser, Dr. Biswas has
been successful in p g solutions o
the problems of self focusing and saturation effects
of pump puise in the operation of an optically
pumped molecular laser. This accomplishment
pertains to exploitation of self focusing effect to an
advaniage and to also annul saluration effect. It has
indeed been unique, judged in terms of sheer
gimplicity and newness. The validity of these
methods has shown in the successful operation of
ammonia lasers. An ouistanding verified feature of
such a laser is its application in the separation of
sirategic isotopes.

The second set of awards is the Technical
Excellence Award. This award is conferred on a
maximum of two Engineers or Scientists who have
made outstanding contributions and special efforts
towards

(a) Development of a new or improved equipment,
machine, materials, process of device with proven
results meefing the immediats use requirements of
futuristic needs of bringing credit to the respective
Unit or leads to impor substitution, technology
transfer, etc.; or

{b) Practical constructive ideas and suggestions
leadlng fo better utilisaion of human resources,

revolved around the science and technology of gas
and optically pumped molecular lasers. The
demonstration of securing good quality glow
discharge using unprofiled electrodes has greatly

devices, efc. resuling in
higher effiumcy and significant financial saving to
the Gevernment; or

(c) Handling of emergency or crisis situations
hibiting rare alert and skill thereby averting

besn instrumental 1o ease the {ruction of
Iransversely-excited lasers. A very special mention,
in this premise, must be made of the devalupmsnl
of thyratron-less, repetiive, ly-excited

accidentiserious plant situation; or
(d} Highly efficient planning and execution of

laser pulser having latch proof operation capability
wﬂh command resonant charging. A number of

e A have been o e by
Dr. Biswas for acquiring multiine emissi

P assignment in  multidisciplinary  and
multiorganisational  time-bound projects of vital
interest o the nafion, and excellence in trouble
shooling or  overcoming or  expediious

plementation of ongeing prajects.



The Award consists of a cilation, & medal, and a
cash award of Rs. 20,000~

This year the award was given lo |

1) Dr. Pitamber Singh, Head, FOTIA Section,
Nuclear Physics Division, BARC, and

2} Mr D.N. Badodkar, Head, Control Mechanism
Secton, Division of Remote Handlng &
Robatics, BARC.

Dr Pitamber Singh was conferred the Technical
Excellence Award for the year 2000 for his

plary ibutions to Accelerator Physics and
Technology.

work of the Centre, the development of a 6 MV
Folded Tandem lon Accelerator (FOTIA) It is a
unique facility for muttidisciplinary research and itis
an accelerator of its own breed which can be
counted amongst the extremely fimited number
avallable in the world. Its making involved
development of state-of-the-art technologies of
several important components like dipole magnets,
high voltage generator, SFs gas handling system,
vacuum systems, magnetic and electrostalic lenses,
compuler control systems and frontline electronics.
This representative listing reflects the complexities
and level of technologies invoived, and the
necessily of having intra- and inter-disciplinary
participation. The progress (hat has been
accomplished so far owes a greal deal to Dr Singh
who has taken the lead role in not only showing
tremendous application himself but also gone ahead
in establishing an excellent work culture in
mobilising resources and expertise from within his
team as well as from other Groups and Centres.
Such special pursuits fo put on stream a project of
such magnitude, and advancing it to achieve end
results are indeed impressive.

Mr D.N. Badodkar was conferred the Technical
Excellence Award for the year 2000 for his highly
Jable conlributions o the design and

Or Pitamber Singh receiving the Technical Award
for the year 2000 from Or Anil Kakodkar, Charman, AEC

Dr. Pitamber Singh, during neary 25 years of his
distinguished professional career, has contributed
greatly to the Accelerator Programme of BARC. The
beginning phase of his career was replete with his
accomplishments in the making of a 2 MV tandem
acceleralor, This was an eminent exampie of the
first indigenously built tandem accelerator. It also
provided significant evidence of the range and
depth of und ding of hnology of
Cr Singh. No less imporiant are his remarkable
capabilities which are displayed in timely execution
of project activity of great utility.

This early promise stood Dr Singh in good stead to
later underiake a prestigious and impact bearing

development of special purpose drives and reacior
conirol mechanisms.

The technical contributions of Mr D.N. Badadk
have been extremely useful in many ways in a
number of specific applications in the different
consfifuent units of the Depariment of Atomic
Energy. They have been highly commendable.
Among the many projects he has worked on, special
mention may be made here of his contributions to
the design and development of (i) drive mechanisms
for adjuster, control and shut-off rods of TAPS 3&4;
(ii) the canned motors for HWPs; (i} drive motor for
shut off rod drive mechanism of PHWRs, (iv)
variable motor and regulating rod drive
mechanism for PRP; and (v) two phase servo motor
for  servo  menipulator  application.  These




reprasentatively enumerated examples called for &
significant amount of work, extensive testing,
improvements on prototypes and exlended cycle
lesls in order to cerify field worthiness of the
concemed components.

Or Anit Kakodkar, Chalrman, AEC, giving away the Technical
Excelence Award for the ysar 2000 to Mr O.N. Badodkar

Mr Badodkar has consistently displayed excellent
disposifion in all his atlainments. A number of
instances may be cited for which either the
information was nol available or, if avallable, was
too limited to be of any practical use. Mr Badodkar
demonsirated exceptional capability and ingenuily in
succeeding under these difficult circumstances.
Mr Badodkar has registered a worthy service record
which has indeed been very rewarding and
salisfying. He has been thoroughly successful in
seiting a high standard of work, both in terms of
quality and quantity.

The third set of the awards is the Meritorious

This year the awards were given i

1) Mr Ashok Srram Kerkar, Applied Chemistry
Division, BARC, and

2) Mr Ramanik Manabhai Vaze, Technical
Services Division, BARC,

Mr Ashok Sriram Kerkar was confemed the
Meritorious Service Award for the year 2000 for his
significant contributions to the specific area of
Instrumentation bearing strong linkages with High
Temperature Chemistry.

Mr AS. Karkar recaiving the Merilorisus Sarvice Award for the
ygar 2000 from Or Anll Kaodkar, Chaimman, AEC

Mr Kerkar has remained professionally focused on
design, fabrication, repair and maintenance of
multifarious instruments, which basically constilute
ine lifeling of thermochemical and thermophysical
investigations. Mr Kerkar has acquitted himself very

Service Award, This award is j on a

in g developing  and

et

ating the op of a number of

of six employ with a
continuous service of 20 years of more, who have
exhibited  consistent  improvement i skill,
technology  ability,  including  outstanding
perit in the mai of equi t and
faciiies resulting in reduction in idle time and
increase in effective ulilisation. Emphasis is also on
consistently high performance and  achieving
perfection in work,

The award consists of a citation, a medal and &
cash award of Rs. 10,000/~

exceedingly well instrumented facilities. Besides
providing years of service, these totally indigenously
developed facilities still continue to be very much in
use in the laboratory.

A worthy contribution from Mr Kerkar has been in
the fabrication of a catalytic device for the mitigation
of hydrogen in nuclear power reactors under severe
accidental conditions. The present citation would
remain incomplete if reference is not made fo the
participation of Mr Kerkar in a number of



thermochemical studies which have l

culminated In the preparation of a number of
research publications figuring in well repuled
journals.

Ramanik Nanabhai Vaze was conferred the
Meritorious Service Award for the year 2000 for the
noteworthy contributions he has made to Air
Conditioning and Refrigeration Systems.

Mr RN, mmmmmnmmm
L Anil Kakodkar, Chairmarn, AEC.

During the span of well over three decades of
service, Mr R.N. Vaze has remained engaged in a
number of important assignments and, in all of
them, he has conducled himself superbly. Notable
was his involvement with the operalion and
maintenance of the cenfral air conditioning plant at
the Pumima reacior building. Going by the number
of compressors, air handiing units, pumps, chillers
and condensers, exhaust and supply blowers and

water pumping staions, al Gauribidanur
for re-commissioning the air conditioning plant, and
at Rajasthan Atomic Power Station for maintenance
work on diesel generators and air conditioning
planis.

XiI™ ALL INDIA ESSAY
CONTEST IN NUCLEAR
SCIENCE AND
TECHNOLOGY

The All India Essay Contest in Nuclear Sclence &
Technokogy for regular full time students studying
for graduation in any discipline was started by the
Depariment of Atomic Energy In 1989 and has since
been an annual feature. This year's contest is the
13 in the series. This year four topics for the essay
contest under the major tite ‘Alomic Energy &
Social Development in India” were :

(A)  Indian Nuciear Power Programme

(B) Radiation & Radiation Technologies

(C)  Technology Development

(D)  Basic Research & Research-Education Linkage

The writlen essays were evaluated by 7 to 8 groups
of evaluators from BARC, NPCIL and BRIT, Each
group carried oul evaluation of essays followed by a
normalization process within the group and the best
essays for further evaluation were short-listed. The
short-listed essays from all the groups were then

various ofher ancilanies, the utility El
substantial size. It is one o which Mr Vaze and his
team have remained highly dedicated and rendered
admirable service.

In addition to this singularly important assignment in
BARC, Mr Vaze has stepped ahead and axtendad
his specializations elsewhere. He has dem

excellent execution skill, experience and knowledge
of his work at the Mumbai Municipal Corporation for

blected to further through inter-group
evaluation and normalization of assessment. The
contestants of fnal meril list so prepared wers
invited to come to BARC for giving oral presentation
of their essays. Essays could be wrilten in any
official Indian language or English.

After evaluation, 14 contestants from toplc (A) and
15 conlestants from fopics (B), (C) & (D) were
qualified and invited to Mumbal to make oral



presentation of their essays in twenty minutes
before a panef of ten judges comprising of senior
scientists and engineers drawn from DAE
arganisations.

Or Anil Kekodkar, Chairman, AEC, and Mr B. Bhaftacharjee,
Diraclor, BARC, with winnevs of the XM AN lndla Essay
Confest in Nuiear Scisrice & Technalogy.

For the {opic on 'Indian Nuclear Power Programme’,
the presentations covered demand of electricity in
India, various energy options and inevitability of
nuclear power in terms of fuel resource position,
environmental impact of different sources of energy,
cost comparisons, elc., India's 3-stage nuclear
power programme, heavy water production and
‘waste management.

From the other 3 lopics, the contestant had to chose
any one of them. The subjects that were covered
included Radiation & Radiation Technologies and
their applications in health care, industry, agriculture
and food preservation, technology development at
DAE with specific reference to advanced technology
like laser, plasma, accelerators, computers,
robotics, bio-technology, etc., and basic research in
the field of physical, chemical and life sciences

camied oul al DAE laboratories, and support
provided 1o other institutions and imporiance of
research-education linkages with reference to DAE.

The top three prize winners were selected based on
the combined performance in the written and oral
versions.

On 307 October, 2001, Dr Anll Kakodkar, Chairman,
AEC, distribuled the prizes to the following
conlestants :
Prize Winners : Topic A - "Indian Nuclear Power
Programme”

First Prize . Azad Singh, BA Il

(Rs. 5000/-) Bhivani, Hindi

Second Prize  : Ms Jyoti B. Sahu, BE IV
(Rs. 3000)-) Khammam, English
Third Prize : K. Pradeep, MBBS final
(Rs.2000)  Coimbatore, English

Frize Winners : Topic B - "Radiation & Radiation
Technologles”,  Topic C "Technology
Development” & Topic D - 'Basic Research &

Research-Education Linkage®

First Prize : Arvind Kedia, BE IV

(Rs. 5,000/-) Dhenkanal, English

Second Prize  : Ms Bhawana Singh, B.Sc., B.Ed.
{Rs. 3000/-) Bhuvaneshwar, English

Third Prize : Ms Swapna 5. Akhave, B.Sc. |l
(Rs.2000/)  Dapoli, English

In addition to the above prize-winners there were
several consolation prize winners of Rs. 1000/-.
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