No. 263
December
2005

PRIME MINISTER VISITED BARC

Hon'ble Prime Minister
Dr  Manmohan  Singh
inaugurated  the  16th
Annual Conference of the

Indian Nuclear Society
(INSAC-2005) &
Supercomputing  Facility
of Bhabha  Atomic
Research  Centre on
November 15, 2005.

Dr S. Banerjee, Director,
BARC, welcomed Hon'ble
Prime  Minister Dr
Manmohan Singh,
Mr  Vilasrao Deshmukh,
Hon'ble Chief Minister of
Maharashtra & Mr
Prithviraj Chavan, Hon'ble
Minister of State, PMO,
with floral bouquets. Dr R.
Chidambaram,  Principal
Scientific Adviser to Govt.
of India & President,
Indian Nuclear Society, in
his welcome address
said, “Visit of our Prime
Minister to BARC is an
inspiration to the scientific
community”.  Dr  Anil

Indian Nuclear Society,
16th Annual Conference.- 2005

Bhabha Atomic Research Centre.

Dr S. Banerjée, Direto BARC, welcoming Hon'ble Prime Minister
Dr Manmohan Singh with a flower bouquet at Central Complex
Auditorium, BARC

Kakodkar, Chairman, Atomic Energy Commission, in his address, referred to the resolve of DAE's
scientific community to achieve the twin objectives of security and energy empowered India.
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Highlights of PM’s Visit

Inaugurated the Supercomputing Facility of
Bhabha Atomic Research Centre on
November 15, 2005.

Inaugurated the 16th Annual Conference of
the Indian Nuclear Society (INSAC-2005)

Released three commemorative volumes of
the Golden Jubilee year of the Department
of Atomic energy

Gave away INS Awards-2004 to the
scientists & engineers for their outstanding
achievements in the fields of science &
technology.

Dr R Manmohan Singh said that India was keen on
establishing an environment that was conducive to
international cooperation in peaceful use of nuclear energy
without compromising the country's national policy of
maintaining the strategic requirements. He announced that
the Government would double the investment in science
and technology and it would be around two percent of
GDP.

Dr S. Banerjee, Director, BARC, said that as a part of the
celebration of the Golden Jubilee year of the Department of
Atomic energy, it was planned to publish three
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commemorative volumes to capture the entire saga of the
growth of developmental activities in the Department.

The programme on basic sciences is covered in the book
entitled “The Chain Reaction”. The development of nuclear
technology is the theme for the second book entitled
“Atoms with Mission”, and applications of radiation and
radioisotopes are featured in the third book entitled “Atoms
for Health and Prosperity”. The three commemorative
volumes were released at the hands of the Hon. Prime
Minister.

Dr Manmohan Singh also gave away INS Awards-2004 to
the scientists & engineers for their outstanding
achievements in the fields of science & technology. INS
Medals were awarded to Mr Chetan Parkash Kaushik, Dr
Hari Sharan Misra, Dr U. Kamachi Mudali, Mr Ranjay
Sharan, Ms Sherly Ray and Mr M. Suresh in recognition of
their excellent contribution in the fields of science &
technology.

INS Awards were presented to Mr Om Prakash Goyal, Mr
Sharaf Ali Bohra, Dr Baldev Raj, Dr Tulsi Mukherjee, Dr
Lalit Varshney and Mr Beant Prakash Sharma in view of
their outstanding achievements in the field of science &
technology.

INS Science Communication Award-2004 was presented to
Mr Gorachand Chakraborty in view of his dedicated and
sustained efforts for popularisation of science and
technology.

INAUGURATION

Dignitaries on stage (from left) Mr R.K. Sinha, Director, RD & DG, BARC, Dr Anil Kakodkar, Chairman, Atomic
Energy Commission, Dr R. Chidambaram, President, Indian Nuclear Society, Dr Manmohan Singh, Hon'ble Prime
Minister of India, Mr Vilasrao Deshmukh, Hon'ble Chief Minister of Maharashtra, Mr Prithviraj Chavan, Hon'ble
Minister of State, PMO and Dr Srikumar Banerjee, Director, BARC.



INS Industrial Excellence Award-2004 was awarded to
Advanced Technology Products Division of Bharat Heavy
Electricals Ltd., Tiruchirappalli.

INS Homi Bhabha Lifetime Achievement Award-2004 was
awarded to Mr Virendra Kumar Sharma for his outstanding
contributions related to all facets of Nuclear Energy
Programmes of the Department.

Dr R. Chidambaram, Principal Scientific Adviser to Govt. of
India & President, Indian Nuclear Society, delivered a
special lecture on “Frontier in Science and Cutting Edge
Technology’. He highlighted the need of our presence in
frontier areas in science since we have to close nuclear fuel
cycle with thorium and also look at the possibilities of
generating nuclear power through fusion or accelerator
driven systems. Through developments of technologies, we
create national wealth and improve quality of life of our
rural population. There is a need to enhance national
security since national development is related to it. The
programme was attended by a huge gathering of senior
scientists/engineers from all over the country.

The technical sessions of the 16th Annual Conference of
Indian Nuclear Society (INSAC-2005) were held during
November 16 — 18, 2005. These sessions covered the
entire gamut of scientific disciplines, which constitute the
foundation of nuclear technology. The topics discussed
included physics, biological aspects, emerging nuclear
energy systems, modeling and mathematical sciences,
chemistry, materials, and nuclear applications. In all 33
invited talks and 122 poster papers were presented during
the Conference. These papers brought out the emerging
trends in different domains of nuclear sciences and
technology.

The full text of PM'’s address is reproduced below.

Prime Minister’s address on the
occasion of inauguration of
16t"Annual Conference of Indian
Nuclear Society at BARC

My esteemed friend Chief Minister of
Maharashtra, ~ Mr  Vilasrao  Deshmukhji,
my colleague in the PM's Office Mr Prithvirgj
Chavanji, Dr R. Chidambaram, President of the
Indian Nuclear Society, Dr Anil Kakodkar
Chairman of the Atomic Energy Commission,
Dr Homi Sethna, former Chairman of the Atomic
Energy Commission, Mr R.K. Sinha, Dr Banerjee,
Distinguished scientists, ladies and gentlemen,

It is always a pleasure to visit this magnificent
campus of the Department of Atomic Energy in
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Hon’ble Prime Minister Mr Manmohan Singh
addressing at the 16" Annual Conference of Indian
Nuclear Society

the great city of Mumbai. | am delighted to join
the Indian Nuclear Society in recognizing
excellence in scientific achievement. My good
wishes are with you, in particular, today's award
winners, for your achievements in the cause of
science.

It is a particular pleasure to be here, not merely
because the Bhabha Atomic Research Centre is
one of India’s premier institutions, but also
because it enables me to pay tribute to the vision
of titans such as Dr Homi Jehangir Bhabha and
Pt. Jawaharlal Nehru. This institution symbolizes,
in bricks and mortar, their aspirations for our
nation. For its part, BARC has lived up to our
expectations as a Centre of world-class
excellence. | also acknowledge our debt to BARC
for training generations of scientists to direct vital
national programmes. Given Dr Bhabha's abiding
passion for physics, it is fitting that we meet today
at the Bhabha Centre, in the International Year of
Physics. And the fact that this also is the
centenary year of Einstein's now-legendary



formula E= mc?2 makes this a most unique
opportunity to be with you.

Ladies and Gentlemen,

In the light of his other magnificent contributions
to our nation, it is easy to overlook Dr Bhabha's
achievements in his own subject. | am told his
work in elementary particle physics is still cited
among researchers. However, Dr Bhabha's name
will forever be associated with his phenomenal
contribution to institution-building in the formative
years of our Republic. His ability to weave
together diverse disciplines in the institutions he
built was, of course, legendary.

Besides his formidable managerial  skills,
Dr Bhabha'’s vision of our national development
strategy synchronized with that of Prime Minister
Jawaharlal Nehru. In one of his last public
addresses in 1966, Dr Bhabha ascribed the
failure to adopt and continuously assimilate
modern technology as an important reason for
ancient societies such as ours falling behind in
the race for development. The affinity between Dr
Bhabha and Pt. Nehru was based on a common
vision that absorption of technology and investing
in development of indigenous and appropriate
scientific capabilities were a sine qua non for
rapid economic development. Nehru underlined
that it was “only by adopting the most vigorous
measures, and by putting forward our utmost
effort into the development of science that we can
bridge the gap.” He also affirmed that it was an
inherent obligation of a great country like India to
“participate fully in the march of science, which is
probably mankind’s greatest enterprise today”.

Much of what | have said about Panditji and
Dr Bhabha is not new. However, it bears
repetition to underline the level of difficulty, at
that early dawn of freedom, to build a climate of
opinion  supportive of expending scarce
resources on scientific and technological
institutions. This was done without expecting
immediate returns, realizing that benefits would
accrue to the nation over generations. History
has borne out the vision of J awaharlal Nehru. If

today we speak with pride of our technological
capabilities, it is largely due to his vision of a new
and modern India. Panditj’'s commitment to
creating institutions of higher education and
science inspired visionary scientists such as Dr
Bhabha and Dr Sarabhai to share his dream of a
vibrant, modern and secure India. It is their vision
of selfless service, dedication to science and the
indomitable spirit of self-reliance that your Centre
has inherited.

Ladies and Gentlemen,

In the five decades since the Science Policy
Resolution of 1958, the Department of Atomic
Energy has recorded signal successes. You have
vindicated the faith reposed in you by our country
and | applaud your accomplishments. But we
cannot rest on our laurels in this competitive age.
The nation has heightened expectations from
you. We now look to you to help realize our
developmental objectives. We need you to
redouble your efforts to achieve the long-awaited
quantum jump in power production. Our national
objective involves a substantial increase in the
contribution of the nuclear sector in our energy
mix, based on the three-stage process through
Fast Breeder Reactor technology, culminating in
the use of our abundant Thorium resources.
There are important technological milestones
ahead but we have every confidence that our
scientists will achieve each one. This is one area
where science and technology hold the key to the
nation's future energy security and economic
well-being.

The need for success is all the more pressing as
we strive to raise millions of our people from the
clutches of poverty. Our goal of eliminating the
age-old scourges of hunger, poverty, ignorance
and chronic disease needs unprecedented effort
by all institutions, and every element in society.
Fifty years ago, our scientists created the first
wave of development based on application of
advanced research and modern technology. The
nation now looks to you once again, to raise the
tempo of development through creation and



application of cutting-edge technologies. This
requires a renewed focus on our mission and the
passion to excel in all that we do. In this
competitive world, we cannot slacken in our
efforts to catch up with developed countries.

| fully realize that this goal will not be reached
solely through your own isolated efforts.
Government must augment research facilities to
meet future challenges. | assure you of the
Government’s fullest support to encourage R&D.
Our Government has been increasing investment
in S&T. Ultimately, we aim to raise this
investment to around 2% of GDP, double the
current allocation. However, to do so, we need to
ensure that our economy generates adequate
resources. This is where our technology sector,
and indeed each one of you, has a role to play.
We must also devise innovative approaches to
maximize benefits from each rupee that we
spend.

Monitoring technological advances elsewhere,
and widening the involvement of our young
scientists in various projects, enables us to
ensure that learning opportunities and access to
new developments are not restricted to a
minuscule segment of our population. Emerging
technologies need to be tracked, assimilated and
adapted to our own circumstances through
concerted effort. Therefore, we need to greatly
widen the absorptive base among our scientists
to maximize dissemination of technology among
our people. Dr Chidambaram has often spoken of
‘Coherent Synergy’; a strategy of national
scientific development taking place
simultaneously along multiple vectors, promoting
synergy, with all these vectors moving in the
same direction to ensure coherence.

This brings me to the announcement | made
during my last visit here. At that time, |
announced that the Homi Bhabha National
Institute had received recognition as a deemed
University. It is my fervent hope that HBNI will
seize this opportunity to become a major
contributor to our pool of qualified scientific

manpower. This is obviously one of the best
investments our nation can make in the cause of
development. This is all the more important given
the obvious limits on our financial resources, to
provide our institutions with the best facilities and
faculty that they deserve.

With such constraints, it is important for us to
pool our national resources and capabilities. We
must strengthen interaction between laboratories,
academic institutions and industrial
establishments. Ensuring high quality, cost-
effective  communications infrastructure linking
our scientific institutions, and laboratories, is an
important objective. The development of an
efficient  “Grid  Technology” linking  our
institutions—and  our  foreign  partners—uwill
revolutionize communications in the manner that
STD telephony reconnected our country. | am
therefore optimistic that in the near future our
scientists, teachers and students will also be part
of a networked community, interconnected with
each other and the rest of world.

At the same time, better physical infrastructure is
not the only answer to better cooperation
between our institutions. Our systems and
institutions must evolve a culture of flexibility,
receptivity and adaptability to external ideas and
personnel. | am happy to learn that DAE and
UGC have already initiated steps to further
expand upon the symbiotic relationship between
the Department and our universities. Your recent
initiative under the Inter University Consortium for
DAE Facilities to expand Universities’ access
beyond the subject of physics to your research
facilities is commendable.

Apart from expanding interaction across
academic institutions domestically, we must also
focus on international cooperation. Increasingly,
large-scale scientific projects have made it
imperative for nations to join hands, both to share
costs and to benefit from the largest pool of
expertise. Some of these projects are now the
subject of public interest. These include the
International ~ Thermonuclear ~ Experimental



Reactor project, the Large Hadron Collider (being
set up by CERN), the Generation 1V International
Forum to develop advanced nuclear reactors, and
the Satellite Navigation programme, Galileo.
India’s effort to be an equal partner in these
projects requires a nationally coordinated
approach. | have personally flagged our interest in
some of these projects with world leaders, and |
am happy that we are eliciting a positive
response. This is fitting recognition of the
capabilities and achievements of our scientists.

Before | conclude, | would like to briefly touch
upon another aspect of international cooperation
in meeting the challenge of our future energy
security. | refer to the issue of our agreement with
the United States of America, during my visit to
that country in July this year, to revive
international cooperation for our civilian nuclear
energy sector. We have an interest in the

establishment of an enabling environment,
conducive to international cooperation in the
peaceful uses of nuclear energy. We must create
the space for a quantum jump in nuclear energy
production in the coming decades, in a manner
that is consistent with our national policy of
maintaining the integrity of our three-stage nuclear
energy programme, without constraining strategic
and R&D related aspects of our nuclear
programme.

Ladies and Gentlemen,

| thank you for giving me the pleasure of joining
you. | congratulate the award winners once again.
| wish each and every one of you success in your
careers and satisfaction in your scientific
endeavors. May your path be blessed!

Thank you.
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SUPERCOMPUTING FACILITY INAUGURATED AT BARC

The Honourable Prime Minister of India,
Dr Manmohan Singh, inaugurated a new
Supercomputing  Facility at Bhabha Atomic
Research Centre, Mumbai, on November 15,
2005.

BARC's Supercomputing facility consists of
TeraFlop class 512-node ANUPAM Super-
computer, High Resolution Tiled Display Cluster;
Terabyte Storage Clusters and many other

The new building of the Computer Division, BARC, where the Supercomputing Facility is installed, was
inaugurated by the Hon’ble Prime Minister Dr Manmohan Singh



Dr Banerjee, Director, BARC, explaining on the Anupum supercomputer to the
Hon’be Prime Minister Dr Manmohan Singh. To PM’s right seated is Hon’ble
Minister of State, PMO, Mr Pritiviraj Chavan, and to his left is Hon’ble Chief
Minister of Maharashtra, Mr Vilasrao Deshmukh

powerful ~ Computing  Clusters integrated
seamlessly, using ultra-fast network technology
via Computing Grid. The Computing Grid helps to
aggregate distributed computing resources such
as computing power, storage capacity, network
bandwidth, graphics capability, etc. in a manner
similar to electric power being tapped from an
electric Grid. Grid technology presents a single,
unified resource for solving large-scale
computational and data-intensive computing
applications.

The Supercomputing environment has been fully
designed and developed by a highly dedicated
team of computer scientists & engineers of
BARC, harnessing capabilities of Free & Open
Source Software (FOSS) and deploying a
number of commodity components available from
indigenous sources. Use of sound software
engineering  practices, reusable component
technology and plug and play hardware design
has not only provided very robust, highly scalable
and easily upgradeable  supercomputing
infrastructure but has also resulted in drastic
reduction in costs.

BARC had achieved a
significant milestone in 2003
by developing ANUPAM
parallel processing system,
attaining highest computing
performance of 365 Gigaflops
for High Performance Linpack
(HPL) benchmark on 128
node system. The availability
of such enormous computing
power has given tremendous
boost to deployment of high-
end scientific and engineering
applications in BARC by
enabling users to solve
complex 3-D computation
intensive  problems in a
reasonable time frame, which
were impossible to be solved
even on the fastest available
conventional computer.

BARC recently installed 64 Node ANUPAM-PIV
parallel cluster at Institute of Plasma Research,
Gandhinagar. ANUPAM-ALPHA supercomputer
installed at National Centre for Medium Range
Weather Forecasting, Noida, in 1999 by BARC is
in regular use and continue to provide them
regular operational weather forecasts. ANUPAM
systems are also in regular use at Aeronautical
Development Agency, Bangalore, and Vikram
Sarabhai Space Centre, Thiruvananthapuram. So
far BARC has developed 16 different ANUPAM
models and about 36 ANUPAM systems are in
regular use in many leading Educational and
Research institutes in India.

Another successful development at BARC is that
of a high-resolution (5120x4096) wall-size tiled
display system using commercially available
multiple LCDs (4x4) interfaced with a parallel
cluster, providing advanced data visualization
capability, which is the first of its kind in the
country. A high-end post processor software
package, ANU-View, has also been developed to
facilitate users to visualize their voluminous data
graphically.
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High Performance Visualization Cluster

First of its kind in the country

Tiled display giving very high resolution
(20Mpixel), high-speed rendering needed

for scientific visualization

* Tiled 4x4 L.CD Panels
+ 1 Master Client, 16 Graphics Servers

* 5120 x 4096 total resolution 1280x1024
per LCD 20 Million Pixels

* 16 Times rendering speed

As a part of DAE-CERN collaboration
programme, BARC has also developed many
Grid middleware tools namely SHIVA - a problem
tracking system, Grid-View - a Grid operations
and monitoring system, Fabric monitoring, efc.,
which are deployed in LCG grid at CERN,
Geneva, and are in regular use. European
Organization for Nuclear Research (CERN) is
building Large Hadron Collider (LHC), the largest
accelerator in the world, for searching Higgs

particle leading to the understanding of the origin
of masses of fundamental particles and
unification of fundamental forces of nature. The
LHC represents a leap forward in particle beam
energy, density and collision frequency. The
extraction of results from the LHC experiments
will present a number of challenges in terms of
computing, due to the unprecedented complexity
and rates of the data, the length of time of the
programme and the large (presently 1800



physicists, 150 institutes, 32  countries)
geographically, distributed scientific communities
that will coherently need to operate on these
data. CERN is meeting the computing challenge
of LHC by using Grid Computing technology with
the objective of exploiting widely dispersed Large
National Computing facilities located in various
countries.

Although the probability of a beyond design base
accident at nuclear power plant is very very low
(~ 1 event in 1 million reactor year operations),
BARC has developed an Indian Real time Online
Decision Support System “IRODOS”, for handling
off-site nuclear emergency in the event of an
accident at Nuclear Power Plant, following the
defence in depth practices of BARC. This is an
online system, which senses a nuclear accident
and communicates to the round the clock
monitoring  emergency response centre. It
estimates the likely release of contaminant into
the environment and suggests the counter
measures to be taken, along with the availability
of logistics, to assist the emergency response
team handling the crisis. The online system has
72 hours meteorological forecast from NCMWRF,
Noida, with hourly resolution and update every 24
hours. The system provides instantaneous
information about the optimum counter measures
to be taken at affected places to minimise the
radiological exposure to the public and to the
environment.

BARC has set up a real time seismic monitoring
and tsunami alert system at Mumbai. The system
comprises a seismic sensor network, real time
data acquisition system, a VSAT based data
communication system and a data center. The
data from Mumbai, Gauribidanur and Delhi
seismic arrays are collated and processed in real
time at this centre to obtain source parameters
within a short duration and provide necessary
alert to various facilities of the DAE.

Whether an earthquake is tsunamigenic or not,
depends on various parameters such as the
location of the earthquake, the source depth at
which the fault slip occurred, the event

magnitude, water depth above the hypocenter
and the focal mechanism. BARC has developed
a novel method to determine focal mechanism
solution, using artificial neural networks (ANNS),
particularly for the earthquakes of Sumatra
region. The ANN based method, which relies on
the amplitudes of P and later seismic phases, will
be significant when data are available from only
one or a few stations. The online estimated
source location can be quickly refined
interactively using conventional and genetic
algorithm based location software developed in-
house. For quick estimation of the source depth,
a method based on the difference of body wave
and surface wave magnitude is used. Once all
the relevant parameters are estimated, together it
will be possible to indicate whether an
earthquake would be tsunamigenic or not.

PRIME MINISTER
PRESENTS INS- 2004
AWARDS

Indian Nuclear Society (INS) organised its
sixteenth Annual Conference — INSAC 2005 on
“Science Behind Nuclear Technology” during
November 15 — 18, 2005 in Mumbai.

The four-day Conference was inaugurated by
Honourable  Prime  Minister  of  India,
Dr Manmohan Singh, on Tuesday, November 15,
2005 at 1500 hrs at the Central Complex
Auditorium of Bhabha Atomic Research Centre,
Mumbai. Hon’ble Mr Vilas Rao Deshmukh, Chief
Minister of Maharashtra, Hon'ble Mr Prithvi Raj
Chavan, Minister of State in the office of Prime
Minister, Dr R. Chidambaram, President INS, and
Principal Scientific Advisor to the Government of
India, and Dr Anil Kakodkar, Chairman, Atomic
Energy Commission and Secretary, Department
of Atomic Energy, also graced the occasion

During this inaugural function, the Prime Minister
also gave away INS Awards for the year 2004.



Former Executive Director of
NPCIL, Mr Virendra Kumar
Sharma, was awarded the
INS Homi Bhabha Lifetime
Achievement Award — 2004.
Mr  Om Prakash Goyal,
Station Director of Narora
Atomic  Power  Station
(NAPS), Mr Sharaf Ali Bohra,
Director (Procurement) and
Executive Director (Projects
& Procurement) NPCIL,
Dr Baldev Raj, Director,
IGCAR, Dr Tulsi Mukherjee,
Director, Chemistry Group,
BARC, Dr Lalit Varshney
from RC & | Group, and
Mr Beant Prakash Sharma,
Associate Director, Materials
Group, BARC, were given the INS Award — 2004.
Mr Gorachand Chakraborty was given the INS
Science  Communication Award - 2004.
Advanced Technology Products (ATP) Division of
Bharat Heavy Electricals Limited, Tiruchirapalli
was awarded the INS Industrial Excellence
Award — 2004. Mr Chetan Prakash Kaushik, Dr
Hari Sharan Misra , Dr U. Kamachi Mudali, Mr
Ranjay Sharan, Smt Sherly Ray and Mr M.
Suresh were awarded INS Medal — 2004,

INS Homi Bhabha Lifetime Achievement
Award - 2004

Mr Virendra Kumar Sharma was conferred the
INS Homi Bhabha Lifetime Achievement Award -
2004 in recognition of his immense contributions
in the field of nuclear energy. Mr V. K. Sharma, a
Mechanical Engineering graduate of BARC
Training School, joined the Department of Atomic
Energy in August 1964. An exceptionally brilliant
engineer, Mr Sharma has made outstanding
contributions in the development of the Indian
nuclear power programme, covering almost all
facets of the technology including R&D, design,
safety  analysis, planning,  procurement,
construction, project management,
commissioning and operation. Mr V.K. Sharma

16th Annual Conference.- 2005

Mr Virendra Kumar Sharma receiving the INS Homi B
Achievement Award from the Hon’ble Prime Minister Dr Manmohan Singh
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was one of the principal architects of the design
of the country’s first 540 MWe Pressurised Heavy
Water Reactor based nuclear power plants, the
first of which became operational at Tarapur in
the year 2005. He was directly responsible for the
design of Reactor Process Systems including
development and indigenous manufacture of key
components like pumps, valves, pressuriser,
steam generators, canned motor moderator
pumps, etc. In March 1996, he took charge of
Kaiga Nuclear Power Plant at a crucial time,
when the problem of reconstruction of reactor
dome, had to be solved. He provided guidance in
developing high performance concrete required
for the reconstruction. These units have been
operating at high performance levels since 1999-
2000. Due to his outstanding contributions, he
was awarded Padma Shri in 2002 by the
Government of India. After thirty-nine years of
meritorious service, Mr Sharma relinquished his
office in March 2003 as Sr. Executive Director
(Technical). Subsequently, Mr Sharma provided
his services for six months for the development of
larger sized 700 MWe PHWR units. He led a
team of highly motivated engineers for this work,
and was instrumental in the submission of
Preliminary Safety Analysis Report of this reactor
to AERB in August 2003.



INS Awards - 2004

Mr Om Prakash Goyal was conferred the INS
Award - 2004 in recognition of his outstanding
achievements in the field of Nuclear Reactor
Technology. Mr O. P. Goyal joined Rajasthan
Atomic Power Station (RAPS) in 1970 after
completing the 13th course of BARC Training
School in Electrical Engineering discipline. He
made  significant  contributions to  the
commissioning and operation of RAPS - 1& 2,
replacement of Over Pressure Relief Device in
RAPS-1 and Enmasse Coolant Channel
Replacement in  RAPS-2. He was also
responsible for the commissioning of RAPP-3 & 4
turbo-generators, feed water and electrical
systems in a record time and ahead of schedule.

S
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Minister Dr Manmohan Singh

During the period 2001-2005, Mr Goyal served as
the Station Director of Narora Atomic Power
Station (NAPS). Under his able leadership, both
the units of this Station operated at their full
capacity and created new records of excellence
in several areas. The Station registered an
annual capacity factor of 93.08% in the calendar
year 2002 and ranked third in the world among
the Pressurised Heavy Water Reactors. NAPS
Unit-2 set a record for continuous operation of
272 days, while both the units of NAPS set a
record for simultaneous continuous operation of
238 days. The Station was awarded “GOLD
SHIELD" consecutively for two years (2001-2003)

Mr dm Prakash Goyal receiving th INS Award 200 from the Hon’ble Prime

by Hon' ble President of India, Dr A. P. J. Abdul
Kalam. The Station also won the “SHRESHTHA
SURAKSHA PURASKAR” for the year 2003,
awarded by the National Safety Council of India
for development and implementation of highly
effective occupational safety & health culture
(2003). This Station completed the highest ever
‘ACCIDENT and FIRE FREE operation period’
among all stations of NPCIL and won a series of
Industrial Safety Gold Awards. The Station also
achieved a significant downward trend in
collective radiation exposure by adopting good
work practices and improved safety culture.
Mr Goyal was instrumental in the achievement of
these new standards of excellence through his
excellent leadership and technical acumen.

Mr Sharaf Ali Bohra was
conferred the INS Award —
2004 in recognition of his
outstanding  achievements
in the field of Nuclear
Reactor Technology. Mr S.
A. Bohra graduated from the
oth batch of the BARC
Training School in
Mechanical Engineering in
1966 and was awarded one
of the first Homi Bhabha
prizes. He has worked in
various positions in the
construction and
commissioning of Rajasthan Atomic Power
Station Units -1 & 2 and Narora Atomic Power
Station Units -1& 2. He has specialised in the area
of Turbo Generators and Feed Water Systems.
As Chief Engineer (Mechanical), he has created
an extensive knowledge base in the areas of Wet
Cycle and balance-of-plant. He contributed
immensely in improving the performance of Turbo
Generator & Feed Water Systems through
R&D work including study of rotor dynamics,
online condition monitoring, blade material
properties, FEM analysis, special inspection
techniques, etc., and created a strong team in
NPCIL in these areas. He has also contributed
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Mr.Sharaf AI| Bohra receiving the INS Award 2004 from the Hon ble Prime

Minister Dr Manmohan Singh

significantly to the development of the first
desalination plant project by BARC with nuclear
power integration. As Director (Procurement) and
Executive Director (Projects & Procurement),
Mr Bohra developed new management systems
in the areas of procurement, Mega Package
concept for projects, integrated project
management and mechanisation in construction.

These innovations

contributed greatly in reducing
gfaen
]

the gestation period of
construction and reduction in
manpower. Mr Bohra is on the
Governing Boards of the World

Association of Nuclear
Operators and many
International and DAE
committees. ~ Through  his
excellent technical and
managerial qualities,

Mr  Bohra  has  been
instrumental in improving the
competitiveness  of nuclear
power in India.

Dr Baldev Raj was conferred the INS Award -
2004 in recognition of his outstanding
achievements in the field of Nuclear Fuel
Technologies. Dr Baldev Raj is a distinguished
metallurgist who has made sustained excellent
contributions towards maturing of indigenous
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Bhabha Atomic Research Centre.

science and technology of
Fast Breeder Reactors and
fuel  reprocessing.  The
success of the FBTR
programme today, including
the achievement of high
burn up (1,48,000 MWd/t) in
FBTR fuel pins and
reprocessing of the unique
carbide fuel irradiated to
100,000 MW/t for the first
time in the world, owes a lot
to  the  technological
contributions of Dr Baldev
Raj. State-of-the-art Post-
Irradiation Examination
(PIE) facility and the neutron tomography in the
KAMINI Reactor are representative examples of
his contributions. He is presently steering the
science and technology programmes of the Indira
Gandhi Centre for Atomic Research with a
mission to develop world class technologies in
Fast Breeder Reactors and Closed Fuel Cycle.

Dr Baldev Raj receiving the INS Award 2004 from the Hon’ble Prime Minister
Dr Manmohan Singh

Dr Baldev Raj is internationally acclaimed for his
important contributions in the development and
applications  of advanced non-destructive
evaluation techniques to a variety of challenging
problems  concerning  quality  assurance,
structural  integrity assessment and life
management of plant components and



structures. He has also made a variety of seminal
contributions to  materials  characterisation,
corrosion science & technology, welding and
hardfacing. He has made outstanding
contributions to the development and successful
implementation of in-situ repair welding of
cracked shrouds and blades of steam turbines
and development of indigenous stainless steel
and modified 9Cr-1Mo welding electrodes for the
FBR-500 being built at Kalpakkam, Tamil Nadu.
Dr Baldev Raj is a Fellow of Indian National
Academy of Engineering, Indian Academy of
Sciences, Bangalore, The National Academy of
Sciences, Allahabad, and Tamil Nadu Academy
of Sciences. He has won major awards such as
NDT Man of the Year, National Metallurgist, G.D.
Birla Gold Medal, Keith Hartely Award,
International Committee on NDT Researcher
Award, VASVIK  Award,
Lifetime Achievement Award
of Indian  Society for
Nondestructive Testing,
Lifetime Achievement Award
of Indian Welding Society,
MRSI-ICSC Super-
conductivity &  Materials
Science Annual Prize and
Jaeger Award of
International  Institute  of
Welding. He is a member of
Standing Advisory Group on
Nuclear Energy, International
Atomic  Energy  Agency;
Scientific Advisory Council to Prime Minister and
Committee on Nano Science & Technology
Initiative of Department of Science & Technology.
He is Member, Board of Directors, Bharatiya
Nabhikiya Vidyut Nigam Ltd. and Nuclear Fuel
Complex. He has more than 640 publications in
leading national and international journals, 32
books and special volumes of journals and 14
patents to his credit. He has contributed 9
articles in various Encyclopaedias and a large
number of reviews in high impact journals.

Dr TuIi Mukherjee
Minister Dr Manmohan Singh

Dr Tulsi Mukherjee was conferred the INS
Award -2004 in recognition of his outstanding
achievements in the field of Radiation and
Photochemical research. Dr Tulsi Mukherjee
joined the Chemistry Division of the Bhabha
Atomic Research Centre after completing the
15" course of BARC Training School in
Chemistry discipline. Since then he has been
contributing in radiation and photochemical
research. Dr Mukherjee and his research team
has brought BARC into global recognition in
ultra-fast time-resolved studies, spanning over
femtoseconds to seconds, by establishing
several sophisticated fast kinetic techniques like
electron pulse radiolysis, laser flash photolysis,
ultra fast laser spectroscopy, time-resolved
fluorescence spectroscopy and many others.
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receiving he INS Award 204 from the Hon’ble Prime

He has utilised radiation from accelerators and
lasers as a tool for societal benefit, through his
immense research contribution in the areas of
anticancer and other drugs, antioxidants, novel
metal nanoparticles and electron and energy
transfer in organic and biological systems. His
contribution ~ towards ~ human  resource
development in DAE and Indian universities is
very well recognised. He has developed a strong
research team of international standard in his
subject area in BARC and has over 220 research
publications in journals. Dr Mukherjee is presently
Director, Chemistry Group, Bhabha Atomic
Research Centre.
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Dr Lalit Varshney was conferred the INS Award
— 2004 in recognition of his outstanding
achievements in the field of Radiation Processing
applications. Dr Lalit Varshney joined the Isotope
Group, Bhabha Atomic Research Centre, in 1982
after completing 25" course of BARC Training
School. Dr Varshney's original and innovative
contributions in the area of radiation processing
of polymers and pharmaceuticals have given a
lead to understanding and development of
Radiation Processing Applications. His work has
significantly contributed to the solving of difficult
problems in health care and pharmaceutical
sectors and helped in the successful growth of
Radiation Sterilisation Technology in India and
developing countries. Dr Varshney's dedicated
research work on Hydrogels
resulted in the development of
technology  of  ‘Hydrogel
Dressing’. The Hydrogel is
highly effective and safe for
treating burns, non-healing
ulcers of diabetes and
leprosy, animal hites,
bedsores, donor areas in
plastic surgery, etc. reducing
sufferings of large number

- w ST

of people. Dr Varshney
is currently engaged :
in  the development S siS

Dr Lalit Varshney receiving the INS Award 2004 from the Hon’ble Prime Minister
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Mr Beant Prakash Sharma receiviﬁg the INS Awar

of advanced materials for
medical and environmental
applications using radiation
technology.

Mr Beant Prakash Sharma
was presented INS Award -
2004 in recognition of his
outstanding achievements in
the field of High Technology

Nuclear Materials
" o Development.  Mr B. P.
Sharma joined the

Metallurgy Division of BARC

after successfully completing

the 12t course of BARC
Training School. He has made important
contributions in  materials development. In
particular, he has been associated with the
beryllium development programme since its
inception and has brought it up to the position of
Beryllium Pilot Plant (BPP) which processes beryl
ore to the end product vacuum hot pressed
beryllium materials. Under his leadership, BPP
has supplied beryllium shapes for a variety of
applications starting from photoneutron sources
required for the start up nuclear reactors
(including FBTR and PRP); windows for X-ray
tubes and neutron detectors, AT neutron
spectrometer, critical components for various
space applications and also components for
special nuclear experiments. In 1990,

-

d 2004 from the Hon’ble Prime

Minister Dr Manmohan Singh



Beryllium Pilot Plant was
renamed as  Powder
Metallurgy  Division  to
provide an opportunity for
the  diversification  of
activities. ~ Under  the
leadership and proactive
approach of Mr B. P.
Sharma, the Division has
successfully developed a
number of oxide and non
oxide ceramics, gadolinium
aluminate, dysprosium
titanate, boron carbide and
special boron alloy pellets
meant for burnable poison and shut-off rods, of
direct and immediate application in the on-going
programmes of the Department. Mr Sharma has
a natural flair and aptitude for design of powder
metallurgy related equipment. He has, to his
credit, a number of process equipment that were
developed for beryllium processing. Currently
Mr Sharma is leading a group of scientists and
engineers in the development of materials related
to the development of Solid Oxide Fuel Cells,
thermoelectric conversion and hydrogen storage.
He is also guiding the design of a micro-
electrochemical cell meant for elucidating the
influence of different phases on the corrosion
behaviour of alloys.

INS Science Communication Award - 2004

Mr Gorachand Chakraborty was presented the
INS Science Communication Award — 2004 in
recognition of his dedicated and sustained efforts
for popularisation of science and technology,
particularly in the field of nuclear science and
technology. Mr G. Chakraborty joined BARC
Training School in August, 1967 after obtaining
his BE degree in Electrical Engineering.
Subsequently, he obtained his M.Tech degree in
Power System Engineering. He started his career
with work in the field of dynamics and transient
analysis of Nuclear Power Plants. His expertise
has been helpful in the design and modifications

Mr Grachan Chakraborty receiving th
2004 from the Hon’ble Prime Minister Dr Manmohan Singh
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in the Indian Pressurised Heavy Water Reactors
(PHWRS) including the 540 MWe PHWR units.
He is also associated with several activities for
regulatory safety review of the design and
operation of the nuclear power plants in India. Mr
Chakraborty is a fine science communicator. He
regularly writes popular science articles in Hindi
and Bengali for the benefit of the students and
general public. His recent book titled “Production
of Electricity by Nuclear Energy” is the first of
its kind written in Hindi language. In this book he
has explained in simple language the science,
technology and safety aspects of Nuclear Power
Plants. The book also provides an overview of
the energy scenario in India and explains the
need for rapid development of Nuclear Power in
the country. This book has also been translated
into Bengali. Both the books have been reviewed
in different magazines and highly praised.

INS Industrial Excellence Award - 2004

Advanced Technology Products (ATP)
Division of Bharat Heavy Electricals Limited,
Tiruchirappalli was presented the INS Industrial
Excellence Award — 2004 in recognition of its
commendable contribution in the development of
major critical equipment for the Indian nuclear
programme. To meet the stringent quality
requirements of major equipment for nuclear
power programme, Bharat Heavy Electricals
Limited, Tiruchirappalli (BHEL) started its
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Advanced Technology Products (ATP) Division in
the early seventies. This Division has
manufactured and supplied a number of critical
equipment like Heavy Water Headers , Reactor
Headers, Steam Generators, Stainless Steel
Vessels, Reactor Vessels Piping, Intermediate
Heat Exchangers, etc. to various agencies
engaged in the nuclear programme of India, viz.
NPCIL, BARC, Institute of Plasma Research
(IPR), BHAVINI and IGCAR. The Division has
manufactured and supplied the complete
TOKAMAK equipment for IPR. In addition to
these high-tech equipment, many new related
technologies were developed in-house.

ATP Division has also developed critical
manufacturing processes like cladding, deep-hole
drilling, thread whirling, metal
forming, machining of spigots
and critical  autogenous
welding of spigot/tube joints,
etc.  Special process for
electro polishing of
TOKAMAK components and
ultrasonic cleaning
techniques  were  also
developed by this Division.
This Division has established
a full fledged Engineering
Design Section, the only one
in  the country, with
capabilites to design of

Mr A.K. Pui, CMD, BHEL receivin the INS Industrial Excellence Award 2004 from
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500 MW and 700 MW

Nuclear Power Plant
equipment. The 540 MW
Steam Generators
designed and

manufactured by  this
Division are in operation
at the Tarapur Atomic
Power Station.

INS Medals - 2004

Mr  Chetan  Prakash
Kaushik was awarded INS
Medal - 2004 in
recognition of his
commendable
contributions in the treatment and conditioning of
different types of radioactive wastes. Mr C.P.
Kaushik joined the Waste Management Division
of BARC after successfully completing 28t
course of BARC Training School in chemistry
discipline. Since then he has been actively
involved in design, establishment and operation
of Process Control Laboratories at Waste
Management Facilities located at different places.
He has done commendable job in developing a
process for treatment of Intermediate Level
Waste using caesium selective sorbent which
facilitated safe treatment of more than 300 m3 of
waste at WIP, Tarapur. Mr Kaushik has also
developed a glass formulation based on barium
borosilicate matrix
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for vitrification of sulphate bearing high level
radioactive liquid waste (HLW) generated at
Plutonium Plant, Trombay. Based on his work,
around 9000 kg of vitrified waste product has
been successfully made, meeting desired safety
acceptance criteria for immobilising 1,45,000 Ci
of radioactivity and thus confirming suitability of
the matrix. Mr Kaushik is presently involved in
development of vitreous matrices for waste which
are likely to be generated from future reactors.
He is also involved in screening of microbes and
plants with bioremediation potential for removal of
radioisotopes. He has served as consultant in
IAEA meeting for formulating a Coordinated
Research Programme pertaining to
characterisation of swelling clays for use as
buffer / backfill materials in nuclear waste
repositories. He has 38 publications in national
and international journals and conferences.
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Dr Hari Sharan Misra receiving the INS Medal 2004 from the Hn’ble Prime
Minister Dr Manmohan Singh

Dr Hari Sharan Misra was awarded INS Medal
— 2004 in view of his excellent contribution in
molecular genetics of bacterial response to
ionising radiations and agricultural biotechnology.
Dr H. S. Misra joined BARC in 1990 after
completion of his Doctorate from G.B. Pant
University, Pantnagar. Dr Misra has made
significant research contributions in areas related
to agricultural  productivity and bacterial
resistance to ionising radiations. His initial work

elucidated the close interaction between
photosynthesis and  nitrogen  fixation in
cyanobacteria. He also developed genetic
constructs that are being used to develop insect-
resistant transgenic crops at BARC, and also at
University of Agricultural Sciences, Dharwad. His
post-doctoral work at New Jersey, USA
elaborated the mechanism by which HIV-1
reverse transcriptase creates mutations in viral
genome during virus multiplications. Dr Misra’'s
recent work has unraveled novel mechanisms of
radiation tolerance in Deinococcus radiodurans
mediated by natural antioxidants  and
radioprotectors such as pyrroloquinoline-quinone
(PQQ) and involving efficient recombination
pathways for DNA double strand break repair.

Dr U. Kamachi Mudali was awarded the INS
Medal — 2004 in view of his
excellent  contribution in
corrosion  science  and
technology. Dr U. Kamachi
Mudali joined Indira Gandhi
Centre for Atomic Research,
Kalpakkam in 1984 after
obtaining M.Tech. degree in
Corrosion ~ Science  and
Engineering  from T
Bombay. Dr Mudali, a
corrosion  specialist, has
made original and innovative
: contributions in  materials
- and coating technology
relevant for fast breeder
reactor and spent fuel
reprocessing applications. He has made excellent
contributions in understanding localised corrosion
behaviour of nitrogen alloyed stainless steels for
PFBR applications. His studies helped in
choosing materials/procedures for sodium-to-air
heat exchanger, interim wet storage facility, hard
chromium coating, surface treatment and storage
of components. Dr Mudal's significant
contributions  to  reprocessing  applications
include: development of electrode materials
(MOCTA, PMMPCTA,  MOCTAG) for
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electrochemical processes, selection of titanium
for electrolytic dissolver and explosive joining for
linking titanium and 304L SS, corrosion protection
DOCTOR coating on titanium, and dynamic nitric
acid loop for corrosion studies.

Mr Ranjay Sharan was awarded INS Medal —
2004 in view of his excellent contribution in
project management techniques for TAPS 3&4.
After graduation in Mechanical Engineering
Mr Ranjay Sharan completed 31st course of
BARC Training School. He has also done MBA
with specialisation in Finance. Subsequently, he
was posted at Tarapur site for starting TAPP- 3 &
4 works. He played a very important role in Pre-
project activities of TAPP — 3 & 4 during 1989-96
which also included package formulation and pre-
qualification of vendors for main plant works.
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During  1996-2000, he
worked  in  Corporate
Planning Group of NPCIL
and successfully completed
the corporate level planning
and monitoring of RAPS-2

Coolant Channel
Replacement and  up-
gradation work, and

implementation of Kaiga-
1&2 and RAPP - 3&4 after
restart of dome work with
the new design. In 2000, he
was posted at TAPP - 3&4
as Site planning Engineer
and made responsible for all planning and I.T.
works for speedy implementation of the Project.
He was awarded NPCIL unit recognition award
for his contributions. He has played a vital role in
reducing the gestation period of TAPP - 3&4 and
bench marking the same with the international
standards. Due to his active involvement, TAPP-
3&4 has adopted the latest project management
techniques comparable to those in any of the
multi-national companies in the world.

Ms Sherly Ray was awarded the INS Medal -
2004 in recognition of her excellent contribution in
design related physics calculations of 540 MWe
PHWR. Ms Sherly Ray joined NPCIL, Mumbai, in
1990 after completion of one year training at
Nuclear Training Center,
MAPS. Since then she is
involved mainly in the
design  related  physics
calculations of 540 MWe
PHWR. Her analysis of
behaviour of Xenon induced
oscillations  caused by
different reactivity
perturbations and capability
of  Reactor  Regulating
System to control these
oscillations led to design
changes in nominal water
levels and height of few
Zone Control Compartments
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(ZCCs) which resulted in better controllability of
reactor core. She has been involved in working
out different fueling

strategies for ——v
conservation of natural m
uranium resources. e

Significant savings of
natural uranium have
been achieved with
these strategies. She
has made significant
contributions  towards
the theoretical
estimates related to
first  approach to
criticality and phase-B
and phase-C physics
experiments of TAPP -
4. The observed
results were in good
agreement with the theoretical predictions. She
has been advising site reactor physicists in
preparation of fueling programme for maintaining
desired flux profile either centrally peaked or flat,
as the case may be, and large scale depleted
uranium use on a regular basis in operating
reactors.

Mr M. Suresh was awarded INS Medal — 2004 in
view of his excellent contribution in the field of
Materials Science including Surface Treatment
and Failure analysis. Mr M. Suresh has been

Mr M. Suresh
Dr Manmohan Singh

m the Hon’ble Prime Minister
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receiving the INS Medal 2004 from the Hon’ble Prime Minister

working with Larsen &
Toubro Limited in
Research and
Development department
of E&C Division as a
Technologist for over 16
years. He carried out
surface  treatment for
PFBR prototype reheater
and his feed back on
orientaton  of  certain
nozzles for better surface
treatment  has  been
incorporated in the steam
generators. He has a
running patent on behalf
of L&T on a coating process to improve galling
and corrosion resistance of load bearing
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Stainless Steel parts. His contribution in the field
extends to the development of various surface
treatment processes for nuclear, defence and
aerospace components. By his systematic
analysis, chloride stress corrosion cracking of
one of the half made nuclear end-shields, and the
cause of discolouration of nuclear steam
generator tube to tube sheet weld joints could be
established. He has analysed over 60 failure
cases so far that have been nicely compiled into
three volumes of failure analysis album.



ELECTRONIC HARDWARE STANDARDIZATION
ACTIVITY IN REACTOR CONTROL DIVISION

G. Ganesh and B.B.Biswas
Reactor Control Division

Introduction

A working group on Electronic Hardware
Standardization (WG — EHS) was constituted by
Director, E & | Group, BARC. The mandate of this
WG was to design and develop standard
hardware boards to meet the requirements of
BARC and other DAE units. Since these boards
will be used extensively in all future reactor and
non-reactor applications, these are to be
designed based on present day technology and
components in order to overcome obsolescence
problem in the near future. Accordingly, the
working group short listed on three major bus
architectures for the design of these boards. VME
and a proprietary 1/0 bus have been chosen for
embedded system development and PCI bus for
PC based system development owing to their
popularity, availability of boards from multiple
vendors and our prior experience with these
architectures.

Reactor Control Division has taken up design,
development and testing of boards for
Embedded systems as part of X Plan activity. A
majority of embedded systems that have been
developed so far in Reactor Control Division are
highly 1/0 intensive and, in order to relieve CPU
from 1/O tasks, the I/0O boards have been planned
as intelligent 1/0 boards. To obtain higher density
in terms of 1/O and to minimize power
consumption, it was decided to use SMD
components and low voltage devices (3.3V).
These I/0 boards support hot-swap feature which
is an essential requirement in power plants. This
eliminates the need to put off a system for
replacing a faulty 1/0 board. These boards
support geographic addressing thus eliminating
address related on-board jumpers. These boards
have been designed with extensive self-
diagnostic features in order to detect faults on-

line, thereby simplifying system maintenance.
Further, the sequencer is implemented on a
FPGA using hardware description language so
that any change in requirement can be easily
incorporated.

Types of Boards

The following is the list of boards that have been
taken up for immediate design and development
since these constitute the major hardware
building blocks for most control and monitoring
systems.

CPU Board

Ethernet Communication Board
Digital Input Board

Digital Output Board

Analog Input/Output Board
Protocol Translator Board

/0 Bus Backplane

Data Acquisition Board

Remote 1/0 Board
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Presently, these boards are under various stages
of development. Of these, Digital Input, Digital
Output, Protocol Translator and 1/O Bus
Backplane Boards have been designed,
fabricated and tested. These boards are now
undergoing qualification tests for environmental
conditons such as climatic, seismic and
EMI/EMC.

The salient features of these boards are given
below:
Digital Input Board

This board has been designed to accept 32
contact or voltage inputs. In addition to this, this
board also accepts 8 pulse inputs. The field



Digital Output Board

This board has been

Digital Input Board

inputs are galvanically isolated from the system
using opto-couplers. The self-diagnostic feature
in the form of Finite Impulse Test (FIT) on the
digital input circuitry has been built as part of the
board design. The status of inputs is reflected on
the facia panel. The scanning of inputs and
diagnostics has been implemented on a FPGA.
Programmable features include demand scan,
auto scan along with scan rate and de-bouncing
on inputs. The bus interface logic for both VME
and 1/0 bus has been implemented on a CPLD. A
photograph of the Digital Input Board on VME
bus is given above.

Digital Output Board

designed to generate 32
outputs. Solid state relays
(with  built-in  isolation)
have been used to
generate the outputs. The
outputs have a drive
capability of 400 mA. As
part of self-diagnostics,
provision has been built on
board to read back the
outputs for verification. A
special feature to output a
programmable value upon
detecting the main CPU
failure has also been
added. LEDs mounted on
the facia panel indicate the status of outputs. The
control logic has been implemented on a flash
based FPGA and the bus interface (VME & 1/O
bus) is same as the one used in Digital Input
Board. A photograph of the Digital Output board
on I/O bus is given.

Analog Input/Output Board

This board has been designed in such a way that
this board can be used either as Analog Input
Board or as Analog Output Board. This board,
when used as input board, accepts either 16
differential or 32 single
ended inputs. Apart from
this, it also accepts 4 test
inputs  for verifying the
input circuit including the
ADC. The inputs are
digitized to 16  bit
resolution. A quad DAC
generates the test analog
outputs that can be fed to
the ADC for diagnostics
purpose. In order to
provide on-board isolation,

T . the ADC and DAC data

and control signals are



passed over opto-coupler link. The control logic
has been implemented on a FPGA. The control
logic allows inputs to be read either on DEMAND
mode or on AUTO mode. In AUTO mode, either
all inputs or designated inputs are read
continuously at a regular interval or once upon a
trigger. The trigger source can be pacer driven,
external or through software control. Control logic
checks each digitized input against two set points
(Low and High) and provide the complete status
to the main CPU. When this board is used as an
output board, it provides 8 voltage outputs.
Provision to generate pre-determined (failsafe)
output upon detecting CPU failure is an added
feature of this board. As part of self-diagnostics,
these outputs are read back by the ADC for
verification purpose. This board has been
designed on both VME and /0O bus.

CPU Board

This board is based on 32 bit high performance
processor operating at 600
MHz, with
consumption. The board
provides 128MB of flash
memory for Operating
System and user
programs, 512MB of ECC
protected DRAM, Real
time clock and watchdog
circuit along with 2
asynchronous  communi-
cation channels (RS232C),
2 synchronous HDLC/
SDLC 2.5Mbps
communication (RS232C/
RS485) channels and one
10/100 Mbps Ethernet
port. A four character dot
matrix display on the facia
has been provided for
displaying system diagnostic information. Power-
on self test and on-line self test are some of the
other features built on board. An un-committed
FPGA with hardware connection with DRAM and
flash memory has been provided. An open-

low power B5-I

source Real time operating system is being
planned for this board. The board is interfaced to
VME bus using a standard VME bus master
controller.

Ethernet Communication Board

This is an intelligent board, based on VME bus,
providing an additional Ethernet port for
communication. The board provides dual link for
communication. Of the two links, one acts as a
standby for the other. Whenever a link failure is
detected on the main link, the communication
switches to the other link automatically. This
feature has been implemented in hardware. It
provides 10/100 Mbps auto negotiation for link
speed. This board supports both full duplex and
half duplex operation. The physical layer can be
either copper or fiber optic cable. The complete
Ethernet controller has been built in a FPGA. The
interface between the host CPU and this board is
through Dual ported 512KB of RAM.
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Ethernet Communication Board

Protocol Translator Board

This board acts as an interface between VME
bus and a proprietary 1/O bus. The glue logic for
the generation of 1/0 bus signals from VME bus
signals have been implemented in a CPLD.



Protocol Translator Board

Data Acquisition Board

This board is primarily intended for embedded
applications wherein the number of 1/0 signals is
small. This board accepts 16 numbers of analog
inputs and 8 digital inputs. Analog inputs are
digitized to 16 bit resolution. The board generates
4 analog outputs and 8 digital outputs. While the
digital 1/0 is isolated using opto-couplers, the
analog /O isolation may be achieved by off-board
rail-mounted isolators. The control logic is being
implemented in a FPGA. This board is being
designed on both VME and /0O bus.

Remote I/O Board

This board is similar to the
data  acquisition  board,
described above, as far as the
I/0 specification is concerned.
However, the control logic is
implemented with the help of
a micro controller with a built-
in Ethernet network port. This
board works in a stand alone
mode and performs data
acquisition  function.  The
acquired data is transmitted
over the Ethernet link to a
computer for further processing.

Future Activities

Apart from these boards, a few more boards are
envisaged for design. It includes an interface
board for field bus connectivity, interface boards
for fault tolerant system configuration, etc. It has
been planned to build prototype systems with
these boards for implementing system functions
related to AHWR as part of XI Plan activity.
Further plans are on to convert some of the
designs that have been implemented in FPGA to
ASIC.

GRADUATION FUNCTION
OF BARC TRAINING
SCHOOL

Bhabha Atomic Research Centre celebrated the
Graduation Function day of the 48t batch of one-
year Orientation Course for 96 Engineering
Graduates and Science Post-Graduates (OCES)
and 1st batch of four-months orientation course
for 33 Engineering Postgraduates under DAE
Graduate  Fellowship ~ Scheme  (DGFS).
Conceived by Dr Homi Bhabha and set up in
1956, 7384 officers have graduated to date from
the prestigious BARC Training School.

The Guest of Honour for the function was Chief
of the Army Staff, General J. J. Singh, PVSM and
ADC to the President of India. In his address to
the gathering of trainees and scientists, he
remarked that our nation has to be self-reliant
and strong to desire peace. He was happy to see
twelve officers from all the the three wings of the
armed forces graduating from our training school.

He expressed his confidence in their ability and
said that these officers would be very valuable
asset to the Armed Forces. The two main thrust
areas for atomic energy are power generation
and national security, which can be effectively
met through the efforts of Department of Atomic
Energy. He advocated global disarmament and
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On the dais seen from left to right are : Dr S.P. Garg, Associate Director, Knowledge Management Group, BARC,
Dr S. Banerjee, Director, BARC, Dr Anil Kakodkar, Chairman, AEC, Dr R.R. Puri, Head, Human Resource
Development Division, BARC, Dr R.B. Grover, Director, Knowledge Management Group, BARC, and on the

podium is the Guest of Honour Chief of the Army Staff, General J.J. Singh, PVSM and ADC to the President of
India

Seated from left to right are Dr S. Banerjee, Director, BARC, Guest of Honour Chief of the Army Staff, General

J.J. Singh, PVSM and ADC to the President of India, and Dr Anil Kakodkar, Chairman, AEC, with the Homi
Bhabha Award winners

said NPT and CTBT are unequal treaties. He Dr Anil Kakodkar, Chairman, AEC, in his
further added that our army is adept at imbibing Presidential Address, encouraged the Trainee
advanced technology and has capability Scientific Officers to pursue their career with
of fighting and winning during day and night. dedication. He added that they should first



decide what is good for the country and then
work hard to achieve the target of self-reliance
and translate research into value of national
importance. This will lead to many new
technologies coming up on the horizon based on
thorium utilization. He attributed the success of
the DAE programmes to the human resource
developed in the BARC Training School and
therefore DAE is confident of pursuing
programmes that have not been pursued by
others.

Dr S. Banerjee, Director, BARC, also highlighted
the success story of the BARC Training School
and indicated that other important Institutions are
emulating this concept. He congratulated the new
batch of scientific officers on successful
completion of the programme. He also
emphasised the special bonding that this training
engenders among the officers of a batch that
contributes to the progress of programmes.
Dr R.B. Grover, Director, Knowledge
Management Group, BARC, welcomed the
guests and mentioned the setting up of the Homi
Bhabha National Institute under the aegis of
DAE, with the status of a ‘Deemed to be
University’ under the UGC Act, to conduct Post-
graduate Degree Programmes.

The function concluded on a high note with the
distribution of Homi Bhabha Awards by the
Chief Guest. Dr R. R. Puri, Head, Human
Resource  Development  Division, BARC,
introduced the Homi Bhabha Awardees. These
awards are given to the top ranking Trainee
Scientific Officers of each discipline. A Vote of
Thanks was proposed by Dr S. P. Garg,
Associate Director, Knowledge Management
Group, BARC.
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Mr Manojit Bandyopadhyay of Division of Remote
Handling & Robotics, BARC, was presented
“Research & Development in NDT Achievement
Award 2005" by Indian Society for Non-
Destructive Testing (ISNT), Mumbai Chapter,
for his outstanding contribution in the
development of NDT techniques for in-service
inspection of Nuclear Power Plants. He has
worked extensively in the development of
ultrasonic technique for flaw and material
characterisation. His  contributions in
development of ultrasonic testing methods for

superconducting cables and BWR and PHWR
core components are noteworthy.
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