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BARC OBSERVES FOUNDER'S DAY

The Bhabha Atomic Research Centre celebrated it's Founder’s Day : the 97" birth anniversary of it's founder,
Dr. Homi Bhabha, on the 30" of October, 2006. Dr Anil Kakodkar, Chairman, Atomic Energy Commission and
Secretary to the Government of India and Dr S. Banerjee, Director, BARC, addressed the DAE fraternity.

The Homi Bhabha Science & Technology Awards, the Technical Excellence Awards and the Meritorious Service
Awards, for the year 2005, were presented to the recipients by Dr Kakodkar, during the function at the Central
Complex auditorium. After the awards presentation, the founder’s Day special issue of BARC Newsletter, was
released by Dr Banerjee, Director, BARC. Dr Kakodkar also distributed prizes to the winners of the XVIII" All India
Essay writing competition, conducted for students.

On this occasion, Prof. V.S. Ramamurthy, Professor, DAE Homi Bhabha Chair, delivered a special founder’s day lecture
on “Management of Intellectual Property Assets in Large Multidisciplinary R&D Institutions”. He stressed the need for

developing an intra-DAE digital corridor, for information exchange.

The verbatim text of Dr Kakodkar's and Dr Banerjee’s messages and a summary of events and activities are detailed in
thisissue.
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ADDRESS BY DR ANIL KAKODKAR, CHAIRMAN,
ATOMIC ENERGY COMMISSION

Dr Anil Kakodkar, Chairman,
Atomic Energy Commission and Secretary
to Government of India,
addressing the gathering
at the Founder’s Day Celebrations
at Trombay, on October 30, 2006

Issue no. 274 November 2006

“Dear Colleagues,

As usual, we have assembled here to pay homage to our
Founder, Dr. Homi Jehangir Bhabha, on the occasion of
his 97 birth anniversary. This year is special, as it also
marks the 50" year of BARC, the mother institution of
our atomic energy programme, named after him. Today
is an occasion, when we take stock of our achievements
over past one year and rededicate ourselves to the vision
of our Founder Father.

Today there is far greater realization, than any time before,
of the importance of nuclear energy as perhaps the only
viable solution to sustainable development, without further
aggravating the global environment, that is already
threatening serious climate change. For a large country
like ours, which is on a rapid economic growth path
with per capita energy consumption still a very small
fraction of level of energy use necessary for sustaining a
reasonable quality of life, nuclear energy is of crucial
importance, to secure our energy independence. Just to
put this scene in a quantitative perspective, by the middle
of this century, India would be consuming roughly, half
of the global coal consumption and roughly one tenth
of global hydrocarbon consumption. Just imagine the
stress on global energy resources as a result, quite apart
from the devastating consequences this would have, on
the global climate. This also underscores the importance
of large role, that nuclear energy must play in our energy
supply options and the consequent responsibility that all
of usin the Department of Atomic Energy must shoulder.
Seen in this context, the vision of our three-stage
programme laid out before us by our Founder, as a road
map of nuclear energy development, based on nuclear
energy resources available in India and the all important
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mantra of self reliance, has not only withstood the test
of time but has also become even more important today.
Let us all rededicate ourselves to this vision and this
mantra.

Let me now recount for you some of the achievements
that have been realized during the year. This year marks
the successful completion of the Tarapur 3 & 4 projects,
6 — 7 months ahead of schedule, with substantial savings
in terms of project capital cost. That this has been
achieved for the first of its kind system, developed
indigenously, is indeed remarkable and every individual
involved with the activities related to this project, deserves
our compliments. These 540 MWe Units are among the
largest units presently operating in India. We now have
16 operating units with a total capacity of 3900 MWe.
As you are aware, presently we are constructing seven
more nuclear power units. Unit 3 of Kaiga is expected to
be operational this year. The Government has recently
approved in principle construction of eight more units.
When completed, this would take the total nuclear power
generation capacity, to around 14,000 MWe.

On the development front,
the capacity of new
Pressured Heavy Water
Reactor (PHWR) Units has
been enhanced to 700
MWe.  This will help to
reduce the unit capital cost
further. Now we are also
in a position to launch
construction of 300 MWe
Advanced Heavy Water
Reactor, an innovative next
generation technology
demonstrator for energy
from thorium, sometime
next year. Our experience
base on fast reactor fuel
and its recycle, has become
considerably richer this

year. We now have a focused programme for the
development of short doubling time metallic fuel for fast
breeder reactors, in parallel with establishment of oxide
fuel recycle capacity, needed for the 500 MWe Prototype
Fast Breeder reactor and additional breeder reactors to
follow. Construction of PFBR is making rapid progress.
Capacity expansion of back end of fuel cycle, which forms
the bridge between first and the second
stage of our programme, is also progressing rapidly.

On the power plant refurbishment front, MAPS
Unit— 1 was put back on stream, after replacement of its
coolant channels and feeders. TAPS Units 1 & 2 were
also put back on stream after major safety upgrades. For
NAPS-1 laser-based channel cutting technology developed
at RRCAT, has been deployed. Laser technology for reactor
coolant channel cutting and full scale replacement of
reactor feeders are accomplishments, realized for the first
time in the history of PHWRs, anywhere in the world.

The 2.5 GeV Synchrotron Radiation Source,
INDUS — I, has started functioning at RRCAT. Soon it
would reach its full design potential. INDUS — I,

A section of the gathering of the staff at Trombay on the Founder’s Day
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comparable to any other X-ray source of its class, would
soon become a major facility, to support a broad
spectrum of researchers, in their research over a wide
range of disciplines. The Steady State Superconducting
Tokamak (SST-I) at the Institute of Plasma Research is
undergoing commissioning tests. We are now a full
partner in the International Thermonuclear Experimental
Reactor (ITER) Project.

Our vision of nuclear energy should now go well beyond
nuclear power. We should now look at nuclear energy,
as a primary energy source, to be deployed for a variety
of end uses, through appropriate energy conversion
technologies. Demands of desalinated water and fluid
fuel substitutes, are likely to become very acute. This
will happen earlier in India than most other parts of the
world. am glad that this aspect has been duly factored
in our Research & Development strategies. Development
of Accelerator Driven Systems, High Temperature
Reactors, high temperature electrolysis systems, thermo-
chemical splitting of water, solid oxide fuel cells, advanced
membrane technologies and advanced materials
technology are important thrust areas that we are
working on, in this regard.

There are important benefits to be realized through the
use of Accelerator Driven Systems and high temperature
reactors in the context of thorium utilization. While one
can expect better doubling time with thorium, there is
also a distinct possibility of being able to incinerate long-
lived radioactive waste, thus eliminating or considerably
minimizing the already extremely low minor actinide
burden, arising from thorium utilization.
Strong proliferation resistance of thorium fuel cycle and
superior capability to dispose excess plutonium in case
of thorium reactors as compared to Fast reactors, is
another area, where Indian technological capability could
be of use to global community, in its march towards
nuclear renaissance.

With our programme expanding to wider horizons, we

Issue no. 274 November 2006

now need a broad range of materials. Sodium, enriched
boron and a variety of solvents would be required in
continuously increasing quantities. Our efforts to expand
production capacities based on indigenous research are
yielding rich dividends. These new activities, along with
efforts to bring in greater efficiency and cost reduction
in production of heavy water and nuclear fuel, have
contributed towards freedom from external denial and
more competitive nuclear power.

Banduhurang mine and Turamdih mill are expected to
go in production by the end of the year. Our efforts to
deploy electromagnetic aerial survey capability to explore
deep-seated uranium deposits should soon be in place.
In particular, | am looking forward to the completion of
indigenous development of such an instrument.

Besides nuclear power, there are several other domains
where atomic energy applications contribute to national
development and security. Our efforts to expand the
reach of these applications to our society, with the help
of concerned departments of the Government of India
and other partners, are bearing fruits. More radiation
processing plants are coming up in different parts of the
country. We soon expect Indian mangoes reaching the
US markets as a result of application of radiation
processing. BRIT also supplied Cobalt-60 sources to
Vietnam. Turn-over of BRIT is rising rapidly. Outreach of
TMC's cancer control programme is growing with
telemedicine connectivity. International Union against
Cancer (UICC) recently recognized TMC as the best
institution in this area. BHABHATRON Teletherapy
machine is expected to make a significant market entry
this year. Efforts to deploy accelerator-based radiation
processing are progressing well at BARC and RRCAT. It
is also a matter of considerable satisfaction, that a large
number of Nisargaruna bio-digester plants have already
come up and many more are in the pipe line. Number
of radiation mutants that have been released for
cultivation is steadily growing. BARC's contribution to
agricultural output in terms of oil seeds and pulses has
been truly outstanding.
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Dear Colleagues,

Sustained continuity of our activities related to research,
development, demonstration and deployment has all
along been a distinguishing feature of our programme.
Strong emphasis on research in all disciplines of science
and engineering, has enabled us the knowledge base
needed for maintaining robustness in the implementation
of our programmes. In order to encourage idea-based
research in support of our programmes, with particular
emphasis on strengthening the interface between research
and technology development, we now have created a
mechanism of Prospective Research Fund, which can be
sought by individuals or groups on a competitive basis.
We are also moving towards enhancing student strength
engaged in Ph.D level research in all our research
institutions. Further, we are strengthening our bridges
with the academic system in the country, to reinforce
higher education, in disciplines of specific core interest
to the atomic energy programmes.

In order to prepare students at plus-two level, to become
proficient in experimental skills as they learn core science
subjects and become capable of pursuing scientific
research focused to meet national objectives, we are
moving fast towards establishment of National Institute
of Science Education and Research at Bhubaneswar and
DAE — University of Mumbai Centre of Excellence in
Mumbai. The Homi Bhabha National Institute is moving
forward with its programme.

Dear Friends,

Dr. Bhabha had a dream and a road map to convert that
dream into reality. We have made substantial progress
on that path. We are now at a stage where we can
confidently move forward more rapidly on our own, on
the chosen path which is unique. This is because our
situation is unique. In the process, we not only address
the problems before our nation with appropriate and
robust solutions but also move forward in areas not
covered by anyone else earlier. That provides us the

global leadership in the particular area, which surely
would be of interest to others over a period of time. This
is the way we should take our nation forward through
Research, Development, Demonstration and Deployment
chain. We owe it to our founder. We owe it to our
nation.

Thank you.”
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T feaw - 2006
TRHTI] FAT SATART o ST, B, A BIBISHT T G

THY ol TE, 37T & {0 TEIT0h <. BIAT SR ST
I, 3T 979 I a9 & AW W HGsier 34 & forw
T81 ThgT €U € | 39 99 ht [T 7% € o 39 |t e
THTY] ST gy i TG 1 F 507 99 &, S gAR
TRA] il HIAsRT H ol GEAMT bl ST &, 3R FSTgep
AIHRROT 37 A W {HAT AT €1 ST S U war
G BNl € ST &9 fUel Ueh HieT ol YU SUeAtsl &
TGT-STET S & X 310 ST ST o U ol TR
F % TIT 310 STYehT Teh SR G7 FATG e & |

T TR o UShATS U SATEETReh HHTH o &9 H AT
ST ol Heed 3T Ueet © el SATaT Hedw feha S & it
HIGH TRE T TR TR Tec! 9 8 316t W SfPaeh TaeRe
1 3R 3T T | et TR FHRT 3ol STEvAHAT3T ht
T R THAT & | THRT 39 gl [t & 3R 3T oIt
% &S W ST ¥ G W@ 8 WA Uit ot bl gt
T, ST i A TOTERT S FAd T W H oy
ST Sofl o HehlaIct 37 off Sgel &1 A & | §ART ol
A GHREd X % [0 TRA] 1 6 "o Sgd
AT |

T U AEICH URGYd H @1 SU of 39 il o e
T TR | el 3t WO R {95 ht GO hi T STelt
TR 37X BTEgIehla i TUd IR fasd i T i T 1/
10 BTt | 3k TROTAREET g 3 STl Al IR T
TS AT Tl HoTT HITIT; Taoe & JAER0T T $Hb S
SGICHE T TS o SToRT | T8 Jifohd T § o Sot!
TP o AN ool & TRETO] il <l T Jieeht Far
T 3R T RO TRAT] ST fawT § Freat
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T ! IS ¢ | 3T T T 3 A1 R H SIS TR0
Sl G & SR TR IRET] SHofl foshrd & JeHT h
T T FAR GEUH §RT IR THeT T A =RO7 At
IR o FSeAGIee 3R ST 4t SR HewaquT e+
T HA, T HeTel T i HlTel IR BT ST & dfodh 37T bt
URFEfT 7 2R ot 1fues Hew@UT S T E | 3TE B ue
3T STTIEH 3 I 3R T H o Uid T: G o |

3MET 319 F TUsel a9 i F5 ST T 3MTH o
T | 39 T IRIR 3 F 4 GRAHG 379 i To 9
6-7 T et ToheTaTgareh T o ot TTE e TRouTHearey
URASHT 1 YSITT AT § I S &5 | T8 STels
THAT 3Rt Fewqut & S & o 98 Jomett ST e
I el & 3R Wse | foehiad 1 T & | 39 forw § 5
RIS 1 Tidfefial § ST Teieh safod o T a1 g |
540 MWe & & gl IR | 30 0T TR T
eI T H 9§ 3T TR T 16 TR SHA &
fSeRY et &FHAT 3900 BT & | SHIfeh 3T ST
FAH § &9 7 3R TRT] feTeAeRi b o R @ E |
RN € ToF ST Wt e SS9 A HEe URY 9
| BT & H WHR 7 8 3R Tohreal oh RI0T i AziTcih
TR YR X 51 ¢ | 37 IU & STH W FeA fowgd
SIS &7 G TTEAT 14,000 TS & ST |

TP o & | 1 1o AR T RUSER ol $THAT STl
700 THTETE X &1 TE ¢ | THY & Wiage geil-amTd 4
R H TS (ertt | o1 e 39 fRafa & o 7 € fF vt
A Tt TFa, 300 WA o W AR U RUSeRl
o we o He T 4iEw 9 fastert 981 & % forg
STTCAT et <l UTENTTeR! <hl USTITd S | Tiel Ustich RueeX
% T 3R TGk TS0 o 3TN T 3R 39 Y !
ek FT & | 319 B9 500 AT & MY R siiel
use 3R ek 21 37 Ao sivex Rusedi & foru aaeass
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HISRATES Se GTIShUT &THAT T S o Q-T1 B
sitex RugeRi % foru enfeaeh 61 o Taerra srish R &
T W E S WH TH B H A de T FH A R
g & | NUHSIR o o7 J oSt & Wi & @ e |
YT 24 <5k <! &THAT o [o&d R 31 hrd off osit § 21 7@t
& ST BAR TRAT] SHIEshH o UH =R AR f5dig =01 &
i dm e st

forega =t o1 qASSIeRRoT S o 8 H THUITE
Jfe-1 i It ATshTatl 3R HIST o W & a1
T R & I ST I o e o | S g 1 F
2 1 a2 UHM X EE A9 o 915 3R o R 9§
AT & IR [GATE | TSR FRT [T TR ST
TIENRTeR! T STANT TATITE-1 o fot =9e i % fog
fopam e o7 | Rueex viidete Afctetat s Hiem & forw
TR VARt T SR ST o RueeX ikl s
TE TR ST BN SRIPTeT Sht U STctferat & St O3t
7T © e R Ui RuareRt & Siderd H Ugel aR gt
HIEE |

2.5 GeV g fafeon @id ged-11 § AR §
T AT I I AT § | STe’l & A 1o g1 fesireA-
ST X T LA OTNT | STOHT SIoT o feRdt ot o
TE-X B § R o Ao Sea-11 3 & weh et e
S ST, T Faf et forsatt ot Ueh et St | 3T STee™
o ToTT STORT-3TeTT &35 H o1 o aTet ST SEehdrat o
HTH ST | TATSHT ST HY T § ReR avawen
feaTeteRd 2ehTHieh (THUEA-1) & 3Tfarer udietor fehy
ST T &1 319 g9 RIST AR Uit Rugex
(MR IRASHT & J0T T & |

TTHTO] STl h EHRY G 3T URAT] Soofl | W, 3T o &7t
TR BT DT | §H 319 TRAT] ST hl Ueh TTATHE SHofl Gt
% T § SYANT R g¥ Ffad St STeRoT Hrenfiinat
gR1 fafie yepR & oifqy 3w & | § o =@ |
fAcTaoTigh STt e 3 €6 o farehodt ot i =g oot &
Tl aTelt € | g o STTeeRier R fewdt o Yool R

T U SToRT 2 | Het G € o g9y ST9EE ud e
Tt IOFITTET § 39 Uec] W AT & {531 7 €1 ©Reb
TR, STet T AT TETE e, 39 SieEe S6
I, T fereett SrRnffeRat qem o ueTe Hrenfien
forehra T HeeaqoT &1 & o7 T SR 3 8T &1 M R @
gl

T o 3T % G § e =ietd volierar 31K 3=
A Ut o1 ST ek &% T Heca ol o ST
1 STet ARy ¥ SeeR 50 THT S STUET hi ST Fehell
T T8l Eeh eI Ueh 3R STerT | GHIeHT T8 off € TR
R &l ok ASATehT 3TUTII <hl Sy foham ST 9 |
T UFR, Tet & 1T MRy o ufdeArget St
IR ZREH o STERT § ¢ el & 3H THI I7 HIh 85 qh
= o ST Wehe € |

TR RudeRi o gehreet iy Ruaedi & Amet | aifam
E % T g5g TAR-IIRY #R i wRiE
T2 ! ol sleaiy THaT U S U &7 & e e
TINTehT &THT, TRHT] J&cd o AT | fava-farmdt
% g T Y &l Tkl § |

TR HT5HE 3 TeAfeeT i ek foRedR &1 STH & SHROT 37
B =TT 5t Uk ToRg Sigetl sl S € | Wifead, Gaféd
TR 3T 2 TehR o TelTdehl ohl ST oFTAR sigal
SO | TSR STHYM o STER W 310! ScuTg &7
FgH & FAN T 1 g 3TeS oI THeT @1 E | 9N
T 3R AR S o SR § SRIT TgH 3R AN
FH X % EAN T S Q1 & QY & 7 atare 4,
Tt g ook 37 o SRR W Scael Tt BT Heprerett
A AT TRET] Foo1 1 3R 3T Afcreqeliereh s |
HecIqul AR foha 2 |

FIGEINT WH 3R RISHE HeT | 37 a9 & 31T T SeasT
=] & ST <t AT €1 ST H TedE WS R
JERI o1 Tl T o fell SeaiTmiee URaet Je &rar
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T ITFNT S o AN TATE 015 &l el 84 i S e |
TR feerered), @E dr) 9, UHT SUeE @9 | & foeiad
FHAHRE |

TR feITelt o ST, 7R of UF 3ok &7 € STal TRem]
Tl o STFERTT § 37 o TIehrT TR GRET | IR fohar
ST HHAT & | AR o Hairerd form e 31 SR bt
HRE W T SN T TR S o SR Tt Rl et
T W | 39 o fafvya w7 31 e1fek faferor gamem
T A S € | §H SN I & Tof STt &, faferon
GO & 3TN o FoRa®y YR S0 ST &
TR | Tt 3 | foie 3 Taud=ms <l shiaee-60 &id
YT ot 1 & | fore T MR -3 IS A S T E
TS Shrifereiae! o AT | 21 IR e o el
e <Pelsh Sl g SRR g T & | SR e
fotu Sieisgia T (gamédia) = gt & 2T wRe
1 S &3 I FarH ST =i o € | 3 § T
AT SASRIT T 3 I SISTR § 3701 HeeaqoT Sureafey
T HEAN | R3S 3R HAIO3Ths, H coleh TN
TafehoT TRTEAT T STFNT S o T oSt 9 3T 98 @
£ 1 7 ot ST HaW i =1 § T faisor Sta-uraes g
et T o ity fohu ST gk & a3 g e
S ot € | ferfeReor gRT Scfataa s s @t & ferg
SR} 5T 7T € 3! AT OTTAR 9 @ 8 | feter 3R

foerra o = Areret 1 AT 9 W a9 SR 3 &
foru ot e wiorsrcredt erdem ffy wnfua =i & fae
ST, FfceTeT o SHR W 37hel Al 3R T8 off X
TR & | BH 10 Tt SFEYH GLIF § diueel TR &
STTUYM | oRT ST ol ST g i 590 H M 9 @
T | Ta rfaiter, TAT] S FEshAT ot arer
e faferee fererai o 3= f¥et ot 9ge S o foTg 2 2w
T T9TeTT et o e 319 Hefeli i 3R AT SR € |

12T ST % BT i 39 e IR (ohT ST XeT € T oS-
S fo o T fol ol U a9-of ST SR
FRICATS T FE0T BNt A0 3R T 3291 R HA
R Higd, SIS ST T T T T T & T |
Tk 10 &0 syoser | T fae freror ud srdyE
T T H{ag H USHg-4as forafaere Sapedl &%
T e o foem | ot @ v R @ E | A e
T LA 31T HRIHH T 3R ST 9 SRR & WIE |

forer e,

2. ST ST Teh HUAT AT 3T 39 WO ol TR €7 5 5
{10 S B9 Ueh T fo@mer o | 36 W uel K e
! T b1 & | AT 31 U (e 7 & fh e S g gu
T S A S AT S e e

TAEAT o Y SCUTRT o HIFS! | HTI3THs 1 AR T
SFE @ E |

o e,

ST, ToehT, W9, ST ol g9 Tfafafei o1 3TaRa
e Ged ¥ AR FEHH Hl T TR foeioar & & |
formm IR ST & Tt fawat & o dyH & T
Heed 3 T &6 T ol ToRge TR Sueied gat & S8R
SHIASHHT Wl O] 1 H Geal I & & Iy Tavash
T | TR AT % qHET | TaR SR @ &
Ticqifed R & folt, WRAAR & SFEH iR e
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S el 331 € | UHT et © foh Ben feaf
3T 37T H T3 € | 3 UfshaT § &1 7 hael 310 I 6
T U FEETeT 1 g 3R ggg qumee et
T I TRl & Ffch UF &7 7 off 37T ha S € 5
W TEH Teed feRdl T S R o 9Ed T R e | s
e 39 T &1 T AT Rl 3TETE R ol SRR ST
e &, T e ol 5 o % 6T 9% Hived 7 9
STRTT | T8t TR & S S, fohr, veeH e
SUANT F AT FRT & T H 3T T & | &9 39k
T o7 T o WM € | B9 T ST U o Wi
THTT R |
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ADDRESS BY DR SRIKUMAR BANERIJEE,
DIRECTOR, BARC
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Dr S. Banerjee, Director, BARC,
addressing the gathering on
the Founder’s Day, at Trombay,
on October 30, 2006

“Dr. Kakodkar, Chairman, Atomic Energy Commission,
Prof.Ramamurthy, Senior members of the DAE family
present here and Dear colleagues :

[tisindeed a matter of great pleasure and proud privilege
for me, to extend a warm welcome to you all, to celebrate
the 97" birth anniversary of Dr. Homi J. Bhabha; the
founder of this great institution, Bhabha Atomic Research
Centre. As a mark of our collective salutation and

admiration to Dr. Bhabha, on 30" October every year,
we gather in this venue to celebrate his birth anniversary,
by taking stock of our achievements during the previous
year and rededicating ourselves towards the well-defined
mandate of our Centre.

As you are aware, the current year is being celebrated as
the Golden Jubilee Year of BARC. Thus, it is all the more
important for us, to introspect. Our mandate is very
clear. We work towards the growth of nuclear energy
and towards applications of radiation technologies, in
areas such as health care, agriculture and food
preservation. Besides, we have the responsibility of
enhancing the national security and of keeping our
country, in the forefront of nuclear science and technology.

| am happy to announce, that last year has been yet
another successful year, in our developmental efforts.
The list of activities carried out and achievements made
at our Centre during the last year, is too long to narrate
and therefore, | will attempt to give a few illustrative
examples.

Research Reactors

All the three Research Reactors at BARC, viz., APSARA,
CIRUS and DHRUVA, have been operating satisfactorily
throughout the year, with high level of safety and
availability. Subsequent to successful refurbishment of
CIRUS, we have operated both CIRUS and DHRUVA
reactors simultaneously, at their rated full power of 40
MW and 100 MW respectively, as and when needed.
The modified fuel in DHRUVA has performed well,
achieving the desired burn-up. The highest ever availability
factor of 81.72%, was achieved for DHRUVA, during
this year. Both the reactors have been utilized extensively
for production of a large number of radioisotopes for
medical, agricultural and industrial use.

Issue no. 274 November 2006
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DHRUVA continued to be the major national facility for
neutron beam research programme. A large number of
research scholars from various Universities and academic
institutions in the country, utilized the reactor, under the
aegis of the UGC-DAE Consortium for Scientific Research.

On August 4 this year, APSARA reactor has completed
50 years of successful operation. During this year,
APSARA was well utilised for some shielding experiments,
relevant to PFBR and AHWR.

Performance of reactivity meter, based on Kalman filtering
technique was also evaluated, under different operating
conditions of the reactor, such as steady state operation,
power variations, shutdown and trip conditions.

Towards refurbishment and conversion of APSARA reactor
core, the physics design of a 2 MW core with a maximum
thermal neutrons flux of 7.0 x 10'3 neutron/cm?/sec has
been completed and the engineering details of various
systems of the reactor, are being worked out.

Advanced Heavy Water Reactor (AHWR)

The optimised reactor physics design of AHWR core, with
225 mm lattice pitch, has been completed with burn-up
optimisation and for positioning of control and shut
down devices.

An extensive experimental programme is underway, to
validate the design of AHWR. The Integral Test Loop
(ITL), simulating the passive cooling system of AHWR,
has been operated to generate, steady state and stability
performance data. The start-up procedure for AHWR, has
been extensively tested in this scaled facility. A passive
valve, developed in-house for AHWR, has also been tested
in the facility. Aloop comprising four parallel channels
has been commissioned, to investigate instability and
other phenomena, associated with natural circulation in
multiple parallel channels. This facility can also simulate
void reactivity feedback. A methodology for the evaluation
of passive systems, named Assessment of Passive System,
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ReliAbility (APSRA) has been developed.

The design of Advanced Heavy Water Reactor, has
undergone a pre-licensing design safety appraisal, by the
Atomic Energy Regulatory Board. The reference to several
documents published by the IAEA and its ongoing
activities under INPRO, proved to be valuable during the
safety appraisal of this, first-of-a-kind, innovative nuclear
reactor.

A Critical Facility is being built at Trombay, for validation
of AHWR physics design. The civil construction of this
facility has been completed. Installation of equipment
such as reactor vessel, square box, shielding trolley, control
panel have been completed and piping work is in
advanced stage of completion. The Shut-off Rod Drive
Mechanisms, developed for the AHWR Critical Facility,
have advanced features like 90% free-fall and modular
construction. Manufacture of mechanisms and neutron
absorber assemblies for the reactor, have also been
completed. Uranium Metallic Fuel Assemblies and Thoria
fuel, required for the entire reference core of AHWR
critical facility has been fabricated and loading of fuel, in
critical facility, is expected to start shortly. Erection of a
new glove box line, for manufacture of (Th-Pu) MOX
fuel, has started at the Advanced Fuel Fabrication Facility,
Tarapur.

R&D support for the Indian PHWRs

On 215 May, this year, TAPS-3 attained its first criticality.
BARC has significant contributions in this major milestone
of the Department’s programme. Nortworthy
developments include : the liquid zone control system,
the flux mapping system, the ion exchange process for
selective removal of gadolinium nitrate in presence of
boron from its moderator and an online system for
vibration diagnostic for the steam turbine. BARC scientists
were fully involved in the preparation of procedures and
safety approvals related to the first approach to criticality.
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The Flux Mapping System (FMS) has been designed in
BARC, to periodically monitor neutron flux, using 102
Vanadium self-powered neutron detectors located at
different positions in the reactor core. The system
generates neutron flux profiles, 14 zonal powers and other
related information, for a given reactor state and has
been operational, since April, 2006.

A phenomenon of power oscillation was observed for
the first time in TAPS-4, after months of trouble-free
operation. The BARC team has analysed the problem and
has found the root cause to be due to a Control-loop
instability, arising after certain burn-up of fuel. A solution
for stable operation of large reactors like TAPS 3 &4 is
being worked out, in collaboration with NPCIL engineers.
BARC developed software for training simulators for
refueling operations, for both 220 and 540 M\We PHWRs.
The software has been delivered to NPCIL for Nuclear
Training Centres (NTCs) at Tarapur and Rawatbhata [FHCS].

Periodic removal of sludge from steam generators, ensures
better performance as well as longer service life of the
steam generators. For the removal of sludge, a Sludge
Lancing Equipment (SLE) developed by BARC for steam
generators (SG) of Kakrapar Atomic Power Station (KAPS),
was commissioned successfully in early July, 2006.

500 MWe PHWR fuelling machine head, is being tested
for endurance. Using this machine, special rubber seal
developed for sealing end-fitting joint with fuelling
machine, has been tested extensively.

A new ultrasonic technique for measurement of axial
creep of coolant channels has been developed and used,
both in 220 MWe and 540 MWe PHWRs.

Man-rem saving tools like end-fitting blanking assembly,
feeder isolation plug, channel isolation plug etc., for 540
MWe PHWR have been designed and developed, to
facilitate the life management of the coolant channels.

To improve measurement accuracy in axial hydrogen pick-
up profile, a circumferential scraping tool has been
successfully developed, to obtain metal sample, from
rolled joint area of pressure tubes of 220 M\We PHWRs.
Technical guidance was provided to NPCIL, for Sliver
sampling operation in three reactors NAPS-1 NAPS-2 and
KAPS-1. Aninnovative technique, based on eddy current
principle, for in-situ hydrogen measurement in zirconium
alloy components has been developed, as an alternative
to sliver sample scraping technique.

Health Safety and Environment

A comprehensive accident safety analysis of the fuel
handling operations, in Spent Fuel Storage Bay of Dhruva
reactor, has been carried out.

The in-house numerical simulation studies, for the tsunami
wave generation, propagation and run-up and
participation of our scientists, in the implementation of
National Warning System for tsunami and earthquake,
would further strengthen our efforts, in improving the
safety of PHWRs.

To address the structural reliability issues encountered in
the structural analysis of complex systems, a parallelized
version of the in-house structural reliability analysis
software “BARC-RAS”, was tested on an 150-node
configuration. A speed-up of the same order as the
number of nodes was observed. This development will
result in performing a large number of structural
calculations, required for reliability assessment, in a very
short time.

Radiological Safety

BARC has designed and developed a Portable Personnel
Decontamination Kit (PPDK), which can be transported
in 8 packages and can be made ready for decontamination
of affected persons, at any site, within 20 minutes.
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Altogether, 17 systems are deployed in the IERMON
network so far. The data generated from the [ERMON
stations, located at the tailings pond, UCIL Colony, Health
Physics Unit and Chatikocha and Dungridhi villages
around UCIL, Jaduguda, will be displayed on a large
display system, at a suitable place accessible to the public
at Jaduguda, to increase the public awareness about

radiation levels, around the uranium mine.

Totally, 18 DAE-Emergency Response Centres (ERC) have
been established, to respond to any nuclear/radiological
emergencies, anywhere in the country. One of the ERCs
was inaugurated at AMD, Bangalore, by Chairman, AEC,
on 13" September, 2006.

Pre-operational Environmental Survey has been initiated
at proposed nuclear power project site at Jaitapur, Ratnagiri
Dist., Maharashtra.

Front End Fuel Cycle Activities

Fifty MOX fuel bundles fabricated by BARC and loaded
in KAPS-1, have performed exceedingly well without any
failure, upto design burn-up of 12,000 MWd/T. It is
planned to irradiate a few of the bundles, upto 20,000
MWd/T burn-up, which is three times that of standard
natural UO, bundles.

Mixed carbide fuel fabricated by BARC, has now exceeded
peak burn-up of 154 GWd/T in FBTR. BARC has recently
supplied a consignment of mixed carbide and mixed oxide
fuel for FBTR, for the realization of a hybrid core. The
PFBR experimental MOX fuel being irradiated in FBTR,
has now exceeded burn-up of 59,200 MWd/te.

The production of the axial blanket pellets for PFBR is in
full swing and about 20% of the PFBR core requirement,
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has been manufactured. The second fabrication line for
MOX fuel is currently undergoing cold commissioning
trials, at the Advanced Fuel Fabrication Facility, Tarapur.

A peroxide precipitation process has been developed, for
purification of impurities such as Boron, Gadolinium [Gd]
and Samarium [Sm], in a bench-scale set-up. A patentis
filed for this process and the feasibility of its
deployment in industrial scale is being examined, in
collaboration with UCIL.

For low-grade uranium sources, lab-scale hydrodynamic
cavitation leaching experiments are being conducted in
collaboration with UICT, Mumbai. A considerable
reduction in leaching time is recorded in comparison to
conventional mechanically agitated leaching.

Technology for decomposition of ammonium nitrate
solution, by fluidized bed thermal de-nitration, has been
established. The know-how generated, will be used in
centralized uranium oxide conversion facility, at Tarapur.

Based on extensive experimental studies and modelling,
indigenous capability for design of large capacity Pump-
Mix Mixer Settler (PMMS) has been established and
validated upto a 10 m*hr capacity. Hydrodynamic design
for a 30 m3hr PMMS, has been given to Heavy Water
Board, for evaluation at plant scale.

Successful installation and commissioning of the new
cascade hall of high speed machines, has augmented
production capacity of enriched uranium. The Integrated
Fuel Fabrication Facility has successfully made operational
trials. This facility is set up and made fully operational in
a record time.

In addition to regular production of natural uranium
ingots for research reactors, production of depleted
uranium metal ingots has started, in order to meet the
requirement of shielding material, in Bhabhatron
machines and in radiographic cameras.
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AZr-2.5% Nb Pressure Tube (PT) irradiated in KAPS-2 for
8 EFPY, has been taken up for detailed post irradiation
examination, which has given useful results, on
performance of pressure tubes, fabricated via the pilgering
route. Results indicate, excellent performance of this
material so far.

Spent Fuel Processing and Waste Management

There has been an all-round progress in the activities
related to recovery of useful materials from spent fuel,
management of associated high-level radioactive waste,
augmentation of facilities for enhancing the reprocessing
capacities and the necessary R&D backup.

Plutonium Plant at Trombay has been brought back to
normal operations, after major revamping and
modification jobs. The control and instrumentation
system of the plant has been upgraded substantially.
PREFRE, Tarapur, has been operating with an excellent
safety record, with more than 4000 days of accident-
free operations.

Spent Fuel Storage Facility (SFSF) at Tarapur has been
commissioned and the transfer of fuel from power
reactors to the facility, has commenced.

To meet the urgent demands at NFC, Hyderabad, for
wet processing of reject sintered pellets of depleted
uranium, a process based on indigenously developed
Ammonium Phospho-Molybdate (AMP) resin, for removal
of 13’Cs has been developed. Trial runs on one tonne of
pellets have been conducted successfully. Simultaneously,
facilities have been augmented at the Plutonium Plant,
Trombay, for dissolution of pellets and subsequent
conversion to ADU. Production of prototype Cs pencils
has been demonstrated, using simulated waste.

At Tarapur, the Advanced Vitrification System has been
commissioned and since August 11, the Joule-Heated
Ceramic Melter is being operated uninterrupted, for
vitrification of High-Level-Waste. India has thus become,

one of the six countries, to have developed and set up
such facilities, for vitrification of High-Level- Waste.

In parallel, to address the need of future vitrification
plants, an engineering scale demonstration facility, for
cold crucible induction melting technology, has been built
and successfully commissioned. The melter has a circular
array of water-cooled metallic pipes, which are surrounded
by induction coil, carrying high frequency current. This
segmented crucible, facilitates direct heating of molten
glass, by electro-magnetic induction. Due to water
cooling of the melter, a solidified glass skull is formed,
which holds the molten glass. This skull acts as the
container and a protective barrier, for the molten mass
of high level waste.

Remote Handling and Robotics Applications

In our efforts towards exploiting automation and robotics
applications, Extended Reach Master Slave Manipulator
(ERM) of 9 kg capacity, has been developed. Also, a
sealed type Three Piece Master Slave Manipulator (TPM)
with modular construction has been successfully
developed. Its slave arm can be remotely replaced in hot
cell, using the in-cell crane. The sealed type construction
of TPM, prevents leakage of radioactive gases from hot

cell to the operating area.

Equipment Manufacturing and Technology
Development

The Extended X-Ray Absorption Fine Structure (EXAFS)
Beam Line of INDUS Il Synchrotron has been designed,
manufactured and installed. For the K-500
Superconducting Cyclotron being built at VECC, larger
part of the mechanical components of the RF Cavity,
comprising components of the three pairs of DEE Stems
(Resonators), 3 nos., of RF Amplifier Systems, Support
Structures, Drive Mechanisms and a few other peripheral
components, have also been fabricated and delivered.
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A Linear Distancing System for calibration of Gamma
Ray detectors has been designed and manufactured. The
first unit, delivered to NPCIL, has been installed at TAPS.

A technological breakthrough was made, by way of
developing ceramic-to-metal (CM) feed, through
assembly for low speed canned motors. The assembly
meets vacuum leak rate less than 1X10° Torr, withstand
pressure of 200 bar and temperature of about 300-350°C.

Physics

High damage threshold multilayer structures, that can
serve as SP polarization beam combiners, have been
developed for isotopic enrichment studies. The device
consists of SO, and TiO, thin nanometric layers, deposited
in sequential manner. A precise control of film thickness,
better than 99.9% for the multilayered structure, with
35 TiO2 / SiO2 layers and 4 layers of anti-reflection
coatings, was achieved. These devices show high laser
damage threshold.

An experimental facility to record laser-induced
fluorescence from single molecules, was set up. The
facility will enable investigations of protein dynamics,
using resonance energy transfer, protein-DNA interactions
and radiation-induced degradation, in polymers and
bio-molecules.

Materials

Experimental conditions were standardized to synthesise
B,C powder, which is vacuum hot-pressed to specific
shapes, needed as control rod and shielding material, for
PFBR. Using a multicavity die, about 4000 pellets have
been prepared as per required specifications, with respect
to dimensional tolerances, surface finish, density and
hardness. The reproducibility of the process flow sheet
has been established.
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Critical current density (Jc) of more than800 amp. cm
has been achieved, on bulk high Tc Yttria-123
superconductor of hollow cylindrical geometry, prepared
by top seeded melt growth technique, using single crystal
seed. These textured superconductivity elements will be
used, in cryogenic superconducting motor, being
engineered in BARC.

For meeting the requirements of Cobalt-6 isotope by BRIT,
regular productions at the scale of about 12 kg cobalt
oxalate has been started. The product is suitable for final
conversion to slugs, conforming to all specifications with
respect to purity, better than 99.9% and granular
morphology.

Crown ether (namely, Di-t-butyl benzo 21 crown 7) for
extraction of Cs'® from high-level-waste, has been
successfully synthesized, at a laboratory scale. The product
was characterized using the NMR technique and found
to be comparable with the reported spectra. Extraction
studies with the tracer Cs'*” under simulated conditions,
were found to be encouraging. Synthesis of the
compound at bench scaleis in progress.

We have fulfilled our commitment, for the supply of
shape memory alloy components for first 7 light combat
aircrafts. Transfer of this technology to HAL, Bangalore,
is being done for productionisation of shape memory
components.

A component integrity test facility is set up for testing
structural components under multi-axial loading.

Chemistry

A convenient method for the preparation of high purity
electronic grade trimethyl gallium, required for the
preparation of gallium-based semiconductor materials,
by the MOCVD technique, has been developed. The
TIFR group has grown thin films of GaAs, using our
material and has found them acceptable.
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About 2 kg of High purity Gallium (7N) and 2.2 kg of
Arsenic (6N), have been supplied to Solid State Physics
Laboratory, Delhi, for the single crystal growth of GaAs,
which met their requirements. SSPL has now requested
larger quantities of high purity Ga and As.

A spectrometer, based on unique methodology of
Fluorescence up-conversion has been developed, for
getting fluorescence information from a system, in sub
pico-second to femto-second time scale. A time
resolution of 100 femto-second has been demonstrated,
using this spectrometer, built around a Ti : Sapphire laser.

Feasibility of water-based dye laser system has been
demonstrated, using supra-molecular host-guest
chemistry.

A novel polymer that preferentially removes Cobalt in
presence of large concentration of iron, has been
successfully synthesized, using the molecular imprinting
technique, which involves synthesis of highly cross linked
polymer, in presence of a chosen Cobalt complex and
subsequent removal of the cobalt ions. This is an
important step towards reducing the volume of
radioactive waste generated during decontamination of
PHWRs.

Atwin loop high-temperature high-pressure system, made
of stainless steel, has been installed and commissioned
at Kalpakkam. This system, enables experiments to be
carried out, on corrosion of reactor structural materials
and on radioactivity transport, in the reactor coolant water
system.

Nuclear Instrumentation

The technology of a Multi Channel Analyser, designed
for high resolution nuclear spectroscopy applications, has
been transferred to M/s. Nucleonix, Hyderabad, for
commercial production.

The CAMAC (Computer Automated Measurement And

Control), FERA (Fast Encoding Readout ADC) with PCl
(Peripheral Component Interconnect) card has been
specially developed and evaluated for India Gamma Array
Experiment at TIFR. Twenty eight such modules have
been fabricated and will soon be supplied to TIFR.

All the 1000 Silicon Strip Detectors for CMS Experiment
at Large Hadron Collider (LHC), CERN, as micro-modules
have been fabricated and characterized at BEL, Bangalore.
As a part of BARC commitment, 5500 nos., of Quench
Heater Power Supply and 70 nos., of Breaker Electronics
have been delivered, ahead of schedule, to CERN through
ECIL.

Developments in Supercomputing

BARC has developed 1.7 Teraflops Supercomputer, based
on 512 nodes parallel system, which is largest and fastest
computer in the country. The honorable Prime Minister
of India, Dr. Manmohan Singh, inaugurated the new
Supercomputing Facility at Bhabha Atomic Research
Centre, Mumbai on 15" November, last year.

A 20 Million Pixel (5120 x 4096) high-resolution wall-
size Tiled Display system, using commercially available
multiple LCD's (4x4) has enabled advanced data
visualization. The first-of-its-kind system in the country
is being used on regular basis, to display voluminous
analytical data. This system will have large scale defence
and space applications.

DAE entered the era of Grid Computing by demonstrating
a working Grid, connecting three DAE sites : namely
VECC, Kolkata, RRCAT, Indore and BARC, Mumbai,
allowing users at VECC, RRCAT and BARC to submit
Fortran jobs, successfully, to the DAE Grid.

Under DAE-CERN collaboration programme, BARC has
developed many Grid middleware tools, namely, SHIVA
- a problem tracking system, Grid-View - a grid operations
and monitoring system, fabric monitoring etc., which
are deployed in LCG grid at CERN, Geneva.
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Aregional IAEA-NDS nuclear data mirror site for the Asian
region, which was commissioned in Mumbai during the
visit of IAEA Director General on November 15, 2004,
for providing faster nuclear data services of the IAEA to
Asian users, is now fully operational and is in regular
use.

Radiation / Radioisotope Applications

BARC is exploiting the radiation and radioisotope
applications in the areas of agriculture, food preservation,
medical applications, isotope hydrology and sludge
hygienisation.

BARC continued to make progress in the field of nuclear
agriculture. A new groundnut variety, TG 38 has been
released, during 2006, for commercial cultivation in
Orissa, West Bengal, Bihar and North-Eastern States, for
Rabi/summer season, by the Ministry of Agriculture, Govt.
of India. With this, so far, 27 Trombay crop varieties
have been released and gazette notified for commercial
cultivation.

Besides, six more new Trombay crop varieties are in
pipeline, to be released. During 2006, one each in
mustard, sunflower, soybean, groundnut and two in
mungbean have been released, by the State Varietal Release
Committees in Maharashtra, Madhya Pradesh and Andhra
Pradesh and awaiting for gazette notification.

Four Nisargruna biogas plants have become operational
at Hiranandani Estate (Thane), INS Chilka (Orissa),
Ankleshwar (Gujarat) and Chandrapur (Maharashtra).

In the field of food irradiation, a Framework Equivalency
Work Plan agreement has been signed, between India
and USA, for export of mango from India to US, after
treatment with gamma radiation. Upgradation of
KRUSHAK facility for this purpose, has been initiated.

A Memorandum of Understanding has been signed,
between BARC and the National Centre for Electron Beam
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Food Research, The Texas A&M University, USA, for co-
operation, for the advancement of electron and X-ray
irradiation technologies, for food preservation.

Desalination Technology

BARC will participate along with CSIR, in the national
effort, in providing safe drinking water to all our
countrymen. BARC developed technologies, such as,
small Reverse Osmosis (RO) desalination units, for
producing drinking water from saline water, water filters
for producing bacteria-free safe drinking water, barge-
mounted desalination system for coastal areas and islands
and the development of indigenous polymeric membranes
for brackish water desalination, will play major roles in
this massive programme.

XI Plan projects

For our proposed R&D activities for the coming five years,
we have formulated our XI Plan projects, taking inputs
from our scientific community. The proposals were
scrutinised at Divisional and Group Board levels and were
reviewed by the Specialist Groups and the Internal Working
Group of the DAE. | must mention here, that under the
XI Plan, we have for the first time introduced in DAE, the
scheme of prospective research funding, to encourage
the curiosity driven or new idea based R&D by an
individual or a group of scientists. Such proposals can
be submitted at any time during the Plan period. | wish
to encourage and welcome submission of such proposals
in large number, with new ideas from the scientific
community of BARC.

Dear colleagues, we were fortunate that His Excellency
Dr A.PJ. Abdul Kalam, President of India, visited our
Centre on 17" July, 2006, to address the young scientists
and trainee officers. The President’s interaction with the
young scientists and trainee officers was a memorable
one.
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It is our duty to constantly highlight, how constructive
interference of the contributions of individuals, finally
lead to big happenings in our programme. Our strength
lies in this synergy. In this context, | would like to
mention that the contributions made by every segment
of our scientific, technical, administrative and auxiliary
personnel are equally important in maintaining the overall
excellence.

You all will agree that we have many more challenges
ahead, particularly in the current era, when the atomic
energy programme in the country, is fast growing. With
the global changes in international nuclear cooperation,
there is a strong possibility of inducting different nuclear
reactor systems in our program. The country is also
looking forward to rapid energy growth. \We must be
prepared to rise to the occasion, to meet the challenges
being posed to us, for mastering the new technologies
in the near future, by expanding our research horizons
wider and further.

While we must work together for achieving the above
well-focused and time-bound goals, we, as a scientific
community, need to strive harder to ensure providing an
excellent academic environment, in our organization. The
spirit of enquiry, the human creativity and the urge to
excel must be nurtured, particularly amongst our younger
colleagues, so that research leading to new discoveries
and innovative ideas receives adequate support.

As you all are aware, our country has now received
international acclaim, as an advanced nation in nuclear
science and technology. In the present scenario of our
unprecedented economic growth, nuclear energy must
play a very dominant role in providing long term energy
security to the country. Scope of commercial utilisation
of radiation processing, in areas like agriculture, health
care and food processing, has now been demonstrated
in different parts of the country. The role nuclear energy
can play in seawater desalination and hydrogen
production, is also well recognised. Our interactions with
Ministries of Agriculture, Non-Conventional Energy

Sources, Health, Science & Technology and Space, can
lead to rapid proliferation of our activities, towards societal
benefits. It is our duty to respond positively to the
challenges and opportunities, opened up at this juncture.

As you all know, the physical protection of our Centre
and its various installations is of paramount importance.
| wish to compliment all officers and staff of our Centre,
for extending their cooperation with the security personnel,
in discharging their duties effectively, forimplementing
the higher level of security procedures, that have become

necessary at this point of time.

Dear colleagues, on today’s occasion of Founder’s Day
celebration, let us rededicate ourselves, for sustaining
our developmental efforts, for taking this premier
organization to newer heights and contribute to the
national cause in a major way. | think this pledge should
be the best homage to our founder Dr. Homi J. Bhabha.

Thank you.”
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CHAIRMAN, ATOMIC ENERGY COMMISSION,
PRESENTS DAE AWARDS FOR THE YEAR 2005

The Department of Atomic Energy, instituted an annual
Award Scheme for its personnel, which recognizes
exceptional contributions and meritorious achievements
in Science and Technology.

The awards under three categories are:

1. The Homi Bhabha Science and Technology Award
2. The Technical Excellence Award

3. The Meritorious Service Award

The Homi Bhabha Science & Technology Award is
the most prestigious amongst these. It consists of a
citation, a medal and a cash amount
of Rs. 50,000/-. This award is given
to a maximum of two Engineers or
Scientists,
outstanding contributions towards
advancement of science and
technology, based on original
research, in the frontier areas of
science and frontline development
in engineering and technology,
which would reflect excellence,
commensurate with national /
international standards.

who have made

This year the awards were conferred

on:

Dr. Shashank Chaturvedi of Beam
Technology Development Group,
BARC and Dr. Vivekanand Kain
of Materials Science Division,
BARC.

Dr. Shashank Chaturvedi is conferred the Homi Bhabha
Science and Technology Award for his outstanding
contributions in the areas of high rate deformation and
shockwave processes. He and his group, over the last
few years, have developed and validated a variety of
computer codes for modelling processes, involving high
velocity impact, fracture at high strain rates and
hydrodynamics. This has been complemented by
developing a systematic programme for generating
materials data under a range of thermodynamic variables.
His group has also contributed significantly, towards the

Dr Anil Kakodkar, Chairman, AEC,
presenting the Homi Bhabha Science & Technology Award 2005
to Dr Shashank Chaturvedi
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development of three-dimensional time-dependent
simulations of electromagnetic pulse radiators. He has
done commendable work on high power microwave
simulation of impact driven spallation and poloidal field
design of Tokamak with diverter configuration.

Dr. Vivekanand Kain is conferred the Homi Bhabha
Science and Technology Award for his excellent

Dr Anil Kakodkar, Chairman, AEC,
presenting the Homi Bhabha Science & Technology Award 2005
to Dr Vivekanand Kain

contributions in the fields of corrosion science and
technology and materials science. Dr. Kain is a renowned
expert and his detailed studies on the mechanism of
corrosion of stainless steels and nickel- based alloys have
resulted in many original findings. He has successfully
integrated the basic mechanisms of corrosion with
engineering of corrosion-resistant materials.
The studies on the control of sensitization, by controlling
the nature of grain boundary through a combination of
a thermo-mechanical treatment and solution annealing,
have resulted in a new method, to control sensitization
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and related problems in austenitic stainless steels, which
has been patented. His detailed research in the field
of sensitization, intergranular corrosion and stress
corrosion cracking of stainless steels, has led to the
development of electrochemical techniques, to detect
degree of sensitization and extent of chromium
depletion. This research has also helped in indigenous
development of nitric acid grade stainless steel,
which has wide applicability
in nuclear reprocessing and waste
management plants.

He has extensively studied the
effects of cold working on low
temperatures, sensitization of
different stainless steels
including SS 304LN. These
studies have clearly shown,
through accelerated tests, that
the residual cold work in stainless
steels, results in changes in
microstructures, on being in
service at 300 degree Celsius, for
hundred years. For the in-core
stainless steels components, he has
initiated studies with proton
irradiation at 300 degree Celsius
and has simulated the grain
boundary chromium depletion.
For the upcoming reactors using
partial boiling, Dr. Kain's studies
have revealed that conditions resulting in variations in
dissolved oxygen, do not affect the oxidation behaviour
of Zircaloys, at high temperature. Dr. Kain has developed
a single loop EPR test, for the alloy 600 that correlated
microchemistry at grain boundaries, with the tests
results using newly developed parameters. Both the
single and double loop EPR tests methods have been
developed, for the alloy 800. He has also developed a
method to detect martensite induced sensitization (and
intragranular chromium depletion) in stainless steels, by
the EPR test.
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The second category of awards, the Technical Excellence
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
or machine, material or process for a device with proven
results, meeting the immediate or futuristic needs and
bringing credit to the respective Unit or leading to import
substitution, technology transfer etc.
(b) Practical constructive
ideas and suggestions leading to
better utilization of human
resources, materials, processes,
devices etc. resulting in higher
efficiency and significant

financial saving to the
Government; or
(0) Handling of emergency

or crisis situations exhibiting,
rare alertness and skill hereby
averting accident/serious plant
situation; or

(d) Handling efficient
planning and execution of
important assignment in
multidisciplinary and
multiorganisational time-bound
projects of vital interest to the
nation and excellence in
troubleshooting or overcoming
hurdles or expeditious
implementation of ongoing
projects.

The Award consists of a Citation, a medal and a cash
amount of Rs. 20,000/-.

This year the awards go to :

Dr. Amar Sinha of Laser and Neutron Physics Section,
Physics Group, BARC and

Dr. Vinay Bhaskar Chandratre of Electronics Division,
BARC.

Dr. Amar Sinha is conferred the Technical Excellence
Award for his outstanding contributions in the field of
Neutron and X-ray Imaging. His efforts to apply this
multidisciplinary research, to several important areas of
relevance to the DAE and for societal benefit, have been
very successful.

Dr Amar Sinha receiving the Technical Excellence Award 2005
from Dr Anil Kakodkar, Chairman, AEC

The contributions of Dr. Sinha in the field of real time
neutron imaging, have led to the development of a novel
technique of two-phase flow visualization and
measurement, inside metallic pipes. This technique has
been successfully applied to Advanced Heavy Water
Reactor related studies. His research on digital neutron
imaging, has led to the development of two and three
dimensional neutron tomography technique, having
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important nuclear applications. He has been responsible
for the design of a microtron-based neutron source, for
Mangalore University, with a view to give impetus to
neutron research in Indian universities.

Dr. Sinha has been responsible for the development of
X-ray phase contrast imaging system, which has been
applied to a variety of problems in material science and
biological research. He has
developed a highly sensitive
X-ray detector, for obtaining
online X-ray diffraction images,
which has been used for high-
pressure phase transition studies.
His work on X-ray imaging, has
resulted in the development of
3D cone beam tomography
system, which is very useful for
3-D visualization of objects,
reverse engineering and rapid
prototyping.

Under his leadership, a
multipurpose digital medical
imaging system has been
developed, which is being
successfully used by BARC
hospital. He has been
responsible for the development
of a portable baggage inspection
system. This technology has
been transferred to Electronics
Corporation of India Limited.
The real time X-ray imaging technique developed by
Dr. Sinha, has been successfully used in the study of
fluidization process, for coal gasification project of Bharat
Heavy Electricals Limited and National Thermal Power
Corporation.

Mr Vinay Bhaskar Chandratre is conferred the

Technical Excellence Award for his highly commendable
contributions to the design and development of ASICs,
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hybrids, nuclear instrumentation, semiconductor detectors
and for bringing up Electronics Design Automation facility.

Mr Chandratre has been instrumental in seeding the
activity of ASIC design and working in close coordination
with major semiconductor foundries in the country. He
has developed a number of mixed analog digital ASIC's,
in sub-micron CMOS process, from various foundries, to

Mr V. B. Chandratre receiving the Technical Excellence Award 2005
from Dr Anil Kakodkar, Chairman, AEC

catertodiverse nuclear detector signal processing needs.
Some of these ASICs are ADAM, SINGLEPLEX, INDIPLEX,
OCTPREM, SPAIR, MICON and ANUSHIKAR etc. He has
developed many ASIC IP cores and is instrumental in
developing foundry-dependent technology design kits.
He has rich expertise in mixed Integrated Circuit Design
and Computer Aided Design (CAD) automation tools.
He has made significant contributions to silicon detector
design and development, for CMS experiment at CERN.
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He has also made noteworthy contributions in the design
& development of number of nuclear instrumentation
modules e.g. Boxcar-Averager system, Nuclear ADC, Time
to Digital converters, family of fast pre-amplifiers etc.

Further, he has developed number of Hybrid
Micro-circuits (HMC) to enhance performance, space &
power requirement in experimental physics setups and
in portable nuclear instrumentation. Lately he has taken
up more challenging tasks of IC & detector designs and
of setting up of state-of-the-art microelectronics design
infrastructure.

The third category of award is the Meritorious Service
Award. This award is conferred on a maximum of six
employees with a continuous service of twenty years or
more, who have exhibited consistent improvement in
skill, technology ability, including outstanding
performance in the maintenance of equipment and
facilities, resulting in reduction in idle time and increase
in the effective utilisation. Emphasis is also on
consistently high performance and achieving perfection
in work.

The award consists of a citation, a medal
and a sum of Rs. 10,000/-.

This year the awards go to :

1. Mr P. Sukumar of Non-
Destructive Evaluation Division,
M&MG, IGCAR, Kalpakkam.

2. Mr Mohan M. Kale of Central
Despatch Section, Personnel Divn.,
BARC.

3. Mr Ashok R. Kini of Electronics
Division, BARC.

4, Mr N. Vinayagam, Central
Workshop Division, ESG, IGCAR,
Kalpakkam.

5. Mr P.V. Parameswaran of Engg.
Design & Development Divn.,
NFG, BARC.

6. Mr Ishwar Singh Saini of Rare Materials Project,
BARC, Mysore.

Mr Ponnuswamy Sukumar is conferred the Meritorious
Service Award for his significant contributions to the
specific areas of In-service Inspection, Failure Analysis,
Conventional & In-situ Metallography and Photography
for Fast Breeder Test Reactor , Pressurized Heavy Water
Reactors, Heavy Water Plants and other facilities.

Mr Sukumar has been outstanding in carrying out in-situ
metallography work which helped to bring out
high quality microstructures directly or through repl
ication technique. He has provided innovative
ideas for in-situ etching of components having complex
geometry and restricted access. He has also designed
special gadgets and accessories for in-service evaluation
of plant components of FBTR, PHWRs and HWPs. He
has been actively involved in the in-situ metallography
of turbine components of several NPPs before repair
welding as well as after post-weld heat treatment.

Mr Sukumar has also provided extensive support for the

Mr P. Sukumar receiving the Meritorious Service Award 2005
from Dr Anil Kakodkar, Chairman, AEC
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failure analysis of various plant components
such as dissimilar weld joints of SG
thermowell boss of FBTR, fly wheel shaft
of pump drive system of FBTR, KAPS pump
shaft and oil cooling tubes, cracker tubes
and hairpin tubes of HWP, Tuticorin.

He was associated with metallurgical
evaluation of components of space and
defence sectors such as rocket motor
casings, Ti alloy propellant tank, blades and
discs of aeroengines.

Mr Mohan Maruti Kale is conferred the
Meritorious Service Award for his valuable
contributions to the effective and efficient
handling of the work of Central Despatch
Section, Personnel Division of BARC.

By working in a systematic manner and

showing initiative and devotion to work,

Mr Kale has brought exceptional professionalism to his
job. Inview of the initiative and efforts of Shri Kale, the
Central Despatch Section of BARC today, has gained a
new outlook. He has been highly instrumental in fully
computerising the activities of CDS of BARC, by
introducing the new software package called “Dak
Management System”, which has been functioning very
successfully, resulting in quick customer service, retrieval
of records, postal information, stationery saving and above
all, achieving the concept of paperless office.

Through his persuasion and constant follow-up with the
Department of Post, BARC has been able to achieve saving
of huge amount of money, by way of rebate on stamps/
Speed Post etc., on a regular basis.

Through the leadership quality of Mr Kale, it has been
possible to reduce the staff strength in CDS considerably.
Mr Kale is a good planner and has vision for the future.
He has to his credit, service records which have indeed
been very rewarding and satisfying. He has been very
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Mr Mohan M. Kale receiving the Meritorious Service Award 2005

from Dr Anil Kakodkar, Chairman, AEC

successful in setting up a high standard of work, leading
to significant improvement at his work place.

Mr Ashok Ramrao Kini is conferred the Meritorious
Service Award for his significant contributions to the
Medical Instrumentation Development Activity, related
to Cardio-vascular and Autonomic Investigations and
Intensive Care Monitoring of patients.

Mr Kini has made commendable contribution in the
development of Impedance Cardiovasograph, Cardiac
Output Monitor and Medical Analyzer Systems. These
are new technologies, which are very useful in monitoring
the peripheral blood circulation rate, for the detection of
blocks in the blood vessels, non-invasive continuous
monitoring of blood pumping rate by the heart and in
assessment of Autonomic function of the brain in different
diseases. In addition to Medical Instrumentation, he has
also contributed in setting up of Ball Grid Arrays - Surface
Mount Technology (BGA-SMT) Rework Station Facility,
to meet the requirement of Reactor Instrumentation and
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from Dr Anil Kakodkar, Chairman, AEC

Nuclear Instrumentation
Developmental activities.

A noteworthy contribution of Mr Kini
has been, in the fabrication of
Impedance Cardiovasograph, Cardiac
Output Monitor, Medical Analyzer,
Oxygen Saturation Monitor and Non-
invasive Blood Pressure Monitor Units;
installation of these equipment at a
number of premier national medical
institutions. He has also participated
in data collection for more than
1000 critically sick patients, suffering
from diseases like AIDS, gangrene and
tuberculosis, which no other non
medical person would have handled
voluntarily. His dedicated work has
helped to bring these technologies

to the benefit of its end users.

Mr Namadev Vinayagam is conferred
the Meritorious Service Award for his
significant contributions to the specific
area of Machine Tool Maintenance
activities, which covered right from the
conventional machines to CNC
machines, housed at Central Workshop,
IGCAR.

Towards salvaging of the seized impellers
of FBTR Main Boiler Feed Pump (100 m?
/h at a Head of 1700m?3), Shri N.
Vinayagam proposed cooling the shaft
with liquid Nitrogen, in a controlled bath
and removing the impellers, by a special
fixture for controlled extraction. This
helped in safe removal of the impellers
from the shaft of the Main Boiler Feed
Pump.

Mr N. Vinayagam receiving the Meritorious Service Award 2005

from Dr Anil Kakodkar, Chairman, AEC
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Another worthy contribution of
Mr Vinayagam has been in
minimizing the Mean Time to Repair
and ensuring maximum availability
of machine tools for production.
He has contributed towards the
breakdown maintenance of the
Himalaya plate bending machine in
which seizure of roller drive in
reduction gear box had occurred.
Shri N. Vinayagam solved the
problem by incorporating an
innovative and self designed All Kill
Limit Switch.

His other noteworthy contributions
are Rectification of frequent tripping
of centralized lubrication system in
CNC Lathe and modification in the
design of brass bushes for the
insulating material of the roller (pyropolite) in CNC EDM
wire cut machine.

Mr P.V. Parameswaran is conferred the Meritorious
Service Award for his significant contributions to specific
areas, related to the modification and development of
equipment required for glove boxes and glove box systems.
He has been an active member of a team, deeply involved
in the execution of certain specific jobs in this area.

His exceptional understanding of the intricacies involved
in various equipment, their erection and commissioning
inside the glove box, has prompted the authorities to
associate him with developmental jobs required for glove
box application. He has amply shown his capability and
skill in suitably modifying the equipment and accessories
to the operator’s convenience.

He has participated in the fuel fabrication campaign of
KAMINI/PURNIMA and Fast Breeder Test Reactor. In the
process, he has taken keen interest in the development
of special gadgets and modification of furnaces, hydraulic
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Mr P.V. Parameswaran receiving the Meritorious Service Award 2005

from Dr Anil Kakodkar, Chairman, AEC

press and various equipment, housed inside the glove
boxes. He is responsible for the maintenance of Plutonium
active glove boxes and production equipment for the
fuel fabrication facilities, observing all stringent safety
measures.

He has made significant contributions to setting up of a
train of glove boxes, for R&D facility for plutonium
recovery from cellulose, polymers and metallic wastes.

Mr Ishwar Singh Saini is conferred the Meritorious
Service Award for his significant contributions towards
the development of High Frequency Drive, which is an
important equipment for running the High Speed Rotor
Machines.

Mr Saini, has focused on the development of power
circuits and magnetic components, which form the heart
of the Insulated Gate Bipolar Transistor-based high
frequency drives, used for running the high speed rotor
machines.
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Mr Ishwar Singh Saini
receiving the Meritorious Service Award 2005
from Dr Anil Kakodkar, Chairman, AEC

He has been working with such
drives, right from the stage when
they were Silicon Control Rectifier-
based, till they evolved into IGBT-
based, digitally-controlled ones.

A few outstanding contributions
of Shri Saini are fabrication
of low inductance bus bars,
electromagnetic compatible
wiring, different types of
transformers and chokes, and
making the layout of various
sub-assemblies in power panels
which are essential requirements in
the assembly of high frequency
power electronic circuits. His skills
have been utilized in the design of
SCR and IGBT-based, high
frequency drives of a wide range

ASNIHL R AREBI R AR

of ratings (from 5 kVAto 110
kVA) and also for induction
heaters, used in various plants
of RMP.

Release of the Special
Issue of BARC Newsletter

After presenting the BARC
DAE Awards, Dr Srikumar
Banerjee, Director, BARC,
released the special issue of
the BARC Newsletter, which
was brought out as homage
to Dr Homi Bhabha. It is a
compilation of thirty six
award-winning research
papers, published by BARC
scientists and engineers,
during the Calenda r year
2005.

e BANY

Dr Srikumar Banerjee, Director, BARC, releasing the special issue of

BARC Newsletter, on the occassion of Founder’s Day.
Seen on the dais is Dr Anil Kakodkar, Chairman, AEC

Issue no. 274 November 2006



dteareeEt
e S

BARG

HEWELETTER

XVIII™ DAE ALL INDIA ESSAY WRITING CONTEST

Nuclear power, isotope production and its applications
are traditionally, the core areas of BARC's R&D
programme. And therefore, the topics for the essay
contest in the past, were selected, relating to these
subjects. But recently, beam technologies have begun
to play an important role in applications such as, nuclear
power production through accelerator driven sub-critical
systems or applications in advanced material processing,
surface engineering, manufacture, food preservation and
communication. So, starting from this year, along with
two topics related to Nuclear Science and Technology,
beam technology has been included as an essay topic.

The contest was open to graduate level students, from
all over India. A total of 591 essays were received, out of
which 513 were in English and the remaining 78 were in
other regional Indian languages. There were 279 essays
on Topic A: (225 in English, 31 in Hindi, 8 in Marathi,
14 in Tamil and 1 in Gujarati): 260 essays on Topic B
(240 in English, 15 in Hindi and 5 in Tamil) and 52 essays
on Topic C: (48 in English, 3 in Hindi and 1 in Tamil).

All the essays were evaluated by a team of evaluators
forming 10 groups, drawn from BARC, NPCIL and BRIT.
After preliminary evaluation, the essays were subjected
to a normalization process within the groups. Depending
on the ranking, some of the essays were further short-
listed through inter-group evaluation and final round of
normalization. The top ranking thirteen contestants in
the list for topics A and B and the first twelve contestants
for topic C, were invited to make an oral presentation of
their essays, on Friday, 28" October, 2006. Eleven
contestants from each topic made their presentations.

Based on the assessment of the panel of judges and
the evaluators, the list of prize winners was finalized.

Issue no. 274 November 2006

In addition to the first, second and third prizes, eight
consolation prizes were also awarded under each topic,
to the contestants, who made oral presentations.

The three essay topics, the respective panel of judges
and the prize winners were:

TOPIC A : Energy scenario in India: emerging
technologies in nuclear power generation
for safe and sustainable growth

1. Mr S.K. Agarwal, Head ROD, BARC

2. Dr. Om Pal Singh, Director, ITSD, AERB, Niyamak
Bhavan

3. Mr K. Anantharaman, RED, Hall 7, BARC
Mr Vedamoorthy, Associate Director, FH & C, V.S.
Bhavan, NPCIL
Mr S.K. Marik, Head, RRSD, BARC
Mr A.V. Kharpate, Head, RRMD, BARC and
Mr J.P. Moolani, SO/H, TT-MPD, NPCIL, V.S.

Bhavan.
| Prize
Miss Ajita Ashok Taware B.Arch. |
Pune; English
Il Prize
Miss G. Rathna B.Sc. |

Sivakasi; English
lll Prize
Miss Dnyanada P. Relekar B.Sc. Il

Ratnagiri; English
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Dr. V.K. Manchanda, Head, RChD, BARC

Dr. Meera Venkatesh, Head, Radio-
Pharmaceuticals Division, BARC

Dr. Sunil Sabharwal, Head, RTDS,
Isotope Group, BARC

Dr. M.G.R. Rajan, Head, LNMS
Mr S.P. Agarwal, Head, RSD, AERB

Sr.No. Name of Essayist Class Place Language

1. Mr. Dinesh Dipak Pawar B. Sc Dapoli English

2. Miss Gunjan Bharat Bhushan B.Sc. Chembur English

3 Mr. M. Mathiazhagan B.Sc. Tiruchendur English

4, Miss S. Muthami B. Sc Kovilpatti Tamil

5. Miss Pallavi D Deshmukh B. Sc Dhamangaon English

6. Mr. Peter Rajakumar Paul B.E. Kelambakkam English

7. Mr G. Sudalaimuthu B.E. Sivakasi English

8. Miss K. Umadevi B.Sc. Kovilpatti Tamil
TOPIC B : Achievements and future prospects of 6. Mr K.V.S. Shastri, Senior Manager, BRIT

radioisotopes and radiation technology 7. Dr. K.S.S. Sarma, SO/G, RTDS.

in India )

| Prize

Ms Akanksha Shrikant Kashikar : B.Sc. Il Aurangabad

Il Prize

Ms Priti V. Parvekar

Il Prize

Ms Sudipta Ashe

English

:B.Sc. lll Dhamangaon

English

: B.Sc. Il Bhubaneshwar

English
Consolation prizes

Sr.No. Name of Essayist Class Place Language
1. Ms. Anuja Sonar B.Sc. | Ratnagiri English
2, Miss Harshada Arun Chavan B, Sc. |l Ratnagiri English
3. Miss Kirtl Suresh Karmarkar B.Se. | Ratnagiri English
4. Miss Leena Bhalachandra more B. Sc. I Ratnagiri English
5. Miss Mayuree Balkrishna Shirvankar B. Sc. il Ratnagiri English
6. Mr. Selvan V. Irulappasamy B. Sc. 1l Tirunelveli English
T Mr. Sharad Chandra Jha B. Sc. i Darbhanga English
8. Mr. Sayyad Aslam Shabbir B. Sc. il Ratnagiri English
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Participants of the essay contest with Dr Anil Kakodkar,Chairman AEC

TOPIC C : Emerging applications of beam | Prize
technologies: present status and future ;. \ahesh Umakant Patil © B.E. (Mech.) Ill
prospects in India Nashik; English
Il Prize
1. Dr. A.K. Das, SO/H, L&PT Division, BARC , i
2. Dr. K.C. Mittal, SO/H, APP Division. BARC Mr Dinesh Singh : JBhicr]::Lnu Enalich
3. Dr. Girija Manohar, SO/H, L&PT Division, BARC || Prize Jund =g
4, Dr. Kavita Dixit, SO/F, APP Division Ms Priyanka Thakur . BSc Il
5. Dr. PVA Padmanabhan, L&PT Division, BARC.

Jaipur; English

Consolation prizes

Sr.No. Name of Essayist Class Place Language
1. Miss. Gautami Pandurang Kamath B. Sc. I Ratnagiri English

2, Miss Himgauri Pralhad Hirve B. Sc. Il Ratnagiri English

3. Miss Khushboo Gupta B.A I Ambikapur Hindi

4. Mr. Manjunath M. Lamani B. Sc. Il Chikodi English

5. Miss Sampada Jaywant Mohite B.Sc. ll Ratnagiri English

6. Mr. A.P.K. Sanoop B. Sc. Il Goa English

T Mr. Sheetansh Kaushik B.E. Il Kelambekkom English

8. Miss Trupti Nandkumar Chavan B. Sc. Il Ratnagiri English
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FOUNDER'’S DAY LECTURE

Dr V.S. Ramamurthy, DAE Homi Bhabha Chair Professor,
Inter-University Accelerator Center
delivering the Founder’s Day Lecture at the Central Complex auditorium

On the occasion of BARC Founder’s Day function, the
Founder’'s Day Lecture was delivered by Dr V.S.
Ramamurthy, DAE Homi Bhabha Chair Professor, Inter-
University Accelerator Center, on the 30th of October,
2006, at the Central Complex auditorium. He spoke on
the “Management of Intellectual Property Assets in large,
multi-disciplinary R&D institutions.” He highlighted the
need, for proper management of intellectual assets, in
the present knowledge-based economy. India has evolved
its own copyright, patent and trademark laws and is also
ajoint signatory to several international agreements on
protection of intellectual property. Increasing number of
patents are also being filed by Indians in India and abroad.
But, according to Dr Ramamurthy, there is conflict within
the scientific community, regarding patenting of
information. On one hand, is the view, that knowledge

belongs to the entire humankind and not for commercial
exploitation by a few people and on the other hand,
limited resources for R&D necessitate the development
of knowledge monopolies, around the world. Traditional
knowledge and skills also need to be incorporated into
the intellectual property assets of a nation, particularly a
country like India with its rich cultural diversity and
heritage. Dr Ramamurthy gave a few examples of global
endeavors in knowledge sharing (fueled by the growth
of the web) such as Open Access Publishing and
Archiving, Open Source Software and Wikipedia. He
suggested the development of a similar “DAE Digital
Corridor”, a portal, which could be used within the DAE
community, for exchange of ideas and information and
thus facilitate information flow, on a regular basis.
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HI.U. 3. e & Aehl hl AT

BARC SCIENTISTS HONOURED

qTAT URE] S FF BT
STeRT 23-27, 2006 & TR
SHicTehaT | SIS TeeTh e
% IfeAMITR T Hiowa,
TR g SaielioTehel
Trgf~ad  (Arcebs-06) T
ST TS | “UiReH Trg
fofermRt amireitsTeheT TR
3 Y beiaee sgeRiuteree B Tiieet 357 37 (eaer famerreHt
31T THeT ey’ AT WY-T5 i Hiesh Fqfd & fore
ST o YREHR F GEAI TR T |

Dr S. Chakraborty of Radiopharmaceuticals Division,
BARC was awarded the second prize for his oral
presentation of the paper “Preparation and preliminary
biological evaluation of "7>Yb labeled hydroxyapatite for
possible use in radiation synovectomy of small joints” at
the International Conference on Application of Radiotracers
in Chemical, Environmental and Biological Sciences
(Arcebs-06), held at Kolkata, during
Jan. 23-27,2006. He received the award under the Young
Researchers Category, which carried a certificate of merit
and also a cash prize.

S. Chakraborty

JF S 23-27, 2006 ¥ IR
Tl H SIS UeTeh I
% AR T Hiewha,
TATSRITHEA T8 STaleiitsishel
Tt~ (Arcebs-06) T
SR T | UReR Wdfd &
foTe gea Sl 1 QTR uT
e |V STatedegEY T 8w
] Fepfaeiel 31 g faaran
UHHeST AT Y O % foly g e vtk Soit s A
TETOT O AT he T 31 GRERR S HTe g |

Usha Pandey
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Ms Usha Pandey of Radiopharmaceuticals Division,
received the third prize for her poster presentation at the
International Conference on Application of Radiotracers
in Chemical, Environmental and Biological Sciences
(Arcebs-06), held at Koltata, during Jan.23 - 27, 2006.
Her paper “Bioevaluation studies of '2°I Bakuchiol in
tumor bearing animals” won her a certificate of merit
and a cash prize under the Young Researchers category.

<1 et el Bl 3RS 12, 2006
T I g fasarteraer,
SEAR, IRA, &GRSR
#1341 srweie (Honoris Causa
Doctorate) 3uTer & FEATA
et T | e rfat St w S
. 3TSgA o SHeTid gURiE o
oToT 2T 2 e i A
ST B e, fashie
TaferRoT S Ue SRt IUHRT, Hafad Siceh TaTe, TereR Maays
Td o Fied Wifdeh SFEEM ¥q fafes YeR & faswiad ST
AT ST STIIANT +F WA & | A FRAA STIGH T Hiefer,
TR, o TG & | 5 T < HIe ek a, ST O] e
%, HE Ud AR AR H T, TRREM! & e ¢ |

Dr V.C. Sahni was conferred with the degree of Honoris
Causa Doctorate, on the 12 of October, 2006, by Rani
Durgavati Vishwavidyalaya, Jabalpur, India. Dr A.PJ. Abdul
Kalam was the chief guest and delivered the
convocation address. Dr Sahni’s current research interests
include accelerators, synchrotron radiation sources and
their utilisation, condensed matter physics, building and
using various kinds of advanced equipment for physics
research and applications, including electron accelerators
and lasers. He is a fellow of the National Academy of

Sciences, India. At present, Dr Sahni is both Director,
Physics Group, BARC and Director, RRCAT, Indore.

V. C. Sahni
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