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New Year Message from Director, BARC

Dear colleagues,

It gives me immense pleasure to extend my warm greetings and
best wishes for a happy and prosperous Mew Year to all of you
and your family members. The year 2006 is of special
significance to all of us in BARC as our great institution will be

celebrating this year as the Golden Jubilee year.

The last year has been yet another successful year in our
developmental efforts in nuclear science and technology and its
applications in power generation, agriculture, food preservation,

health care, industry and national security. Among the various

systems and technologies developed during the last year, | would

mention only a few as illustrative examples.

As part of R&D support for 540 MWe PHWRs, various control and instrumentation systems for Unit 3 have
been commissioned and the plant is on the course to criticality. The hot commissioning of the PHT system of
TAPS-3 was completed in the shortest period so far in the history of Indian PHWRs.

The on-line non-intrusive turbine blade vibration monitoring system developed at BARC has been used to
monitor the health of turbine blades of TAPS-4. The technology was also used successfully for the 500 MWe
super thermal power plant of NTPC at Ramagundam. The Environmental Survey Laboratory at Tarapur has
initiated the programme to extensively monitor the tritium content in the environment of Tarapur where two
540 MWe PHWRs will be operating. The sparger system designed at BARC for introduction of moderator into

MAPS-1 calandria has been commissioned to enable full power operation of the unit.

In order to enable continued operation of Zircaloy-2 pressure tube beyond 9.75 effective fuel power years,
estimation of the ratio of hydrogen to deuterium contents in selected pressure tubes of KAPS-1 has been
carried out. A slit burst test facility for evaluation of fracture toughness and critical crack length of irradiated
Zr-2.5% Nb pressure tubes for KAPS-2 has been developed at Post Irradiation Examination Division.
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The Aerial Gamma Spectrometry System developed by BARC and other radiation monitoring instruments were
installed in MI-17 helicopter and detailed Aerial Gamma Spectrometry Survey has been carried out for the
Marora Emergency Planning Zone.

At the request of NPCIL, a methodology based on zone refining technique has been developed to prepare

antimony rods of 7 mm diameter for use in the power reactors for generation of neutron sources.

| take this opportunity to congratulate our scientists engaged in the development of pressurized light water
reactor system. In some recent experiments, they have achieved hot criticality in such a system and have

collected valuable reactor physics data.

Several activities related to R&D for the AHWR development were continued. For the upcoming AHWR critical
facility, the reference core consisting of metallic Uranium and Thorium oxide fuel pellets has been fabricated
and fuel assemblies are undergoing final quality assurance checks. A test set up to study the performance of
passive containment cooling system has been commissioned. Another new facility has recently been
completed for studies of instabilities of coolant flow in parallel channels under high pressure, high
temperature, 2 phase natural circulation conditions. As per the revised Level-1 Probabilistic Safety Analysis

study of AHWR, the estimated core damage frequency has been evaluated.

Construction of Critical Facility building has been completed and equipment and components of AHWR

critical facility are being progressively installed.

Preliminary studies were also conducted for developing a 5 MW, Compact High Temperature Reactor to
supply high temperature {1000°C) process heat for producing hydrogen. Both prismatic fuel block type and
pebble bed type of reactor core are being evaluated for this application. A lattice analysis code to treat the
spherical geometry has been developed to consider pebble bed type of reactor.

For carrying out thermal hydraulic studies on the coclant circuit of the Compact High Temperature Reactor,
the fabrication and erection of a liquid metal engineering test loop, using lead-bismuth as the warking fluid

has been completed.

Our research reactors APSARA, CIRUS and DHRUVA were operational with impressive availability factors.

The reactors were well utilized for R&D activities and for radicisotope production. Utilization of APSARA for
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various R&D activities include Neutron Activation Analysis, Radiation Damage studies, Forensic research and
Meutron Radiography of Zr-Mb pressure tubes for blister detection.

Performance of CIRUS was very good with an availability factor of 75.5%. The reactor was utilized for thorium
irradiation in Graphite reflector region and production of radioisotopes. Irradiation of Argon and Krypton

gases has commenced and the radioisotopes produced are used as radio tracers in process industries.

DHRUWA recorded the highest ever availability factor of 78.2% for the year 2005 since its commissioning.
The performance of DHRUVA fuel has improved considerably after introduction of thicker aluminium clad.
Regular production and supply of radicisotopes continued. Endurance testing of 2 MW In-Pile Loop Test
Section was carried out and vibration signatures were monitored. In-Service Inspection campaign of

equipment and piping of the primary coolant system has started.

In the context of evaluation and generation of nuclear data, our work on KAMINI has received international

acclaim.

In the context of the fast reactor development program, manufacture of axial breeder blanket pellets required
for PFBR core has been taken up and 10% of the requirement of the first core has been produced. First end
plug welding of MOX fuel pins for PFBR has started at Advanced Fuel Fabrication Facility, Tarapur. Research
programme has been initiated for characterization and evaluation of thermo-physical properties of binary and

ternary metallic fuels which have a great promise in improving the breeding ratio.

Operation of Plutonium Plant at Trombay has been resumed after major modifications and repairs. At Waste
Immobilisation Plant, Trombay, all the three furnaces were made operational and vitrification of high level
waste has been restarted. Campaign for tank remediation by ion exchange (TRIX-II) treatment of low level
waste at Trombay is progressing well and about 900 m3 of waste has been treated so far using indigenously
developed resin. A new scheme for chemical treatment of low level waste generated during TREXII
campaign has been implemented on plant scale. Advanced vitrification system at Tarapur for vitrification of

high level waste by joule heating is ready for conducting runs with depleted uranium.

The fluidized bed thermal de-nitration technology has been successfully established on synthetic ammonium
nitrate solution and further studies are in progress to arrive at the suitable process parameters. Once
established, the process can be employed for decompasition of ammonium nitrate solution generated both in

the front and in the back end of the nuclear fuel cycle.
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significant progress has been made on the 10 MeV RF based electron linac being commissioned at Electran
Beam Centre, Kharghar, Mavi Mumbai. The development work on the electron linac cavity has been
completed. A pulsed klystron based microwave power source for driving the linac cavity has been made in
collaboration with SAMEER.  Laser based liquid metal level sensor invelving triangulation technigue has been
developed and integrated with the experimental mercury loop for measuring the free surface of mercury

during experiments. The sensor has applications in measuring distances in radioactive environment.

For the K-500 superconducting cyclotron being built at Variable Energy Cyclotron Centre, the important
mechanical components such as three pairs of DEE stems (resonators), 3 nos. of RF amplifier systems, suppart
structures and drive mechanisms have been built in BARC and delivered to WECC,

For the EXAFS beamline of INDUS Il synchrotron for Raja Ramanna Centre for Advanced Technology, Indare,
several components and systems have been assembled and integrated together with appropriate computer

control system.

The researchers working in the area of astrophysics in BARC were successful in detecting emission of TeV
energy gamma from the BLAZER Mercurian-421 during the recent observation spell in Dec-05 to Jan-06, The
TACTIC gamma ray telescope at Mt.Abu has detected flaring episode from this extra galactic object earlier
also in 2001 and 2003. The recent observation spell of the present close object which is at 400 million light

years away was also monitored in the optical band using 2 m Hanle telescope.

Structural analysis was performed for the 32 m diameter tracking, dish antenna to be used by ISTRAC for
CHAMNDRAYANN-1 mission. The development of contral servo system for the 32 m deep space network

antenna is also progressing well in BARC.

A guadrupole Mass Analyser developed by BARC has attained the capability of providing a mass resolution of

1 amu, and a range of mass numbers upto 300 amu,

Photo-absorption experiments an some biogenic volatile organic molecules were carried out using beamline
at INDUS-1.

Anti-reflection coated polarizing beam combiner for multiplexing two high power dye lasers (573-576 nm and
594-598 nm) has been successfully developed. The device comprises 37 layers of TiQ, £ 5i0, thin films deposited
in sequence under controlled conditions.
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Air-spaced Fabry Perot etalon devices with ultra fine wave length resolution, which are not commercially available
in the country, were developed for dye laser wavelength stabilization.

Research activities in chemistry resulted in several important developments. The sonochemical splitting of water
to produce hydrogen from water methanol mixture has been well established. A large number of room
temperature ferromagnetic semiconductor oxide materials have been prepared and investigated in detail to
understand the reasons for the appearance of magnetic ordering at room temperature in these dilute magnetic

semiconductors which are important spintronics.

Polypropylene membranes grafted with acrylic acids using radiation technology have been developed for use in
alkaline batteries as separators. The grafted synthetic polymer in comparison to the conventional cellulose
membranes is found to have superior lifetime. The process has been scaled up to graft 100 m long films for
complete industrial trials.

Total reflection X-ray fluorescence technigue has been successfully adopted to differentiate rare earth tagged ink
samples from the untagged ink with high sensitivity. The technique has important applications in forensic
investigation to detect genuineness of printed documents.

The Honourable Prime Minister of India, Dr. Manmaohan Singh visited BARC, addressed the scientific community
on November 15, 2005 and inaugurated the new Super Computing Facility. The Parallel Computing Facility
ANUPAM-Ameya with 512 nodes cluster has now attained 1.7 Teraflopp High Performance Linpack (HPL) rating,
which is expected to go upto 2 Teraflopp shortly.

To facilitate BARC researchers to have online access to the scientific and technical information, the online
information gateway LAKSHYA and intranet SARASWATI have been successfully developed and implemented.
The prototype E-Sangrah, a digital library of Ph.D theses and publications of BARC scientists and engineers is
ready and will soon be made available to BARC community. To promote Hindi activities in the Centre, a dynamic
font technology based Hindi version of BARC website has been designed and hosted.

In the past three months, BARC has signed 5 MoUs and & technologies were transferred to the Industry. The MalJ
with Mational Institute of Ocean Technology was successfully implemented by commissioning low temperature
thermal desalination plant to produce 1 lakh litres of fresh water per day from sea water at Kavaratti,
Lakshadweep. The second Mol for the development of Instrumented Pipe Inspection Gauge (IPIG) and Caliper
IFIG for other sizes of oil pipelines has been signed with Indian Oil Corporation Limited {IOCL} in October last year.
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The crop improvement program of Nuclear Agriculture and Bio-technology Division continued to make excellent
progress. A new groundnut variety TG 38 B has been identified for release for Zone IV comprising Orissa, West
Bengal, Bihar and North Eastern States by the Indian Council of Agricultural Research (ICAR). The protocol for
tissue culture production of sugarcane plants has been established and plants are being field evaluated at
Parbhani and Akola in Maharashtra. In blackgram, DNA based molecular marker linked to Mungbean mosaic
virus resistance has been identified.

The technology was developed using radiation for making packed ready-to-eat pomegranate arils and French
beans during this period. India's first transgenic cynobacteria expressing regulator of heterocyst development
and green fluorescent protein genes were successfully constructed under a Department of Bio-Technology
sponsored project. A novel protein recycling phenomenon was shown to be a major component of post

iradiation of Dinococus radiodurans from exposure to 6-10 kGy of 8o gamma rays.

In conclusion, | would like to emphasise that we have plenty of challenges for the future. With the synergistic
effort of all of us in BARC the scientists, engineers, technicians and administrators, 1 am sure, we will be able

to rise to the occasion to meet the future challenges in a manner consistent with the tradition of BARC.

Srikumar Banerjee
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