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INDIGENOUS DEVELOPMENT OF MINIATURE
UNDERWATER RADIATION RESISTANT CCTV
CAMERA FOR REMOTISED INSPECTION OF

COOLANT CHANNELS OF PHWRs

RK. Puri, A Haruray, M. Padamanabhan, H.M. Bapat and Manjit Singh
Division of Remate Handling & Robotics

Introduction

Under IX-Pian project, *Development of Tools and Techniques® (Power-8), development
of state-of-art technologies for in-service inspection of coclant channels of PHWRs was
taken up at DRHR. Under this project, a Miniature Underwaler Radiation Resistant
CCTY Camera and Camera Control Unit for visual inspection of coolant channels has
been developed. The camera has been designed o be compatible with BARCIS
delivery system, The development has resulted in achigving self-reliance in high tech
area and substantial savings in cost

Fig. 1 shows the CCTV camera system, The syslem consists of Camera Head, Camera
Contrel Unit and the Monitor, The Camera is specially designed with only minimum
electronic components (Pick-up tube & pre-amplifier PCB) working in high radiation
environment, &l other electronic components needed for camera operation are built in
the Camera Control Unit, which is located outside radiation environmant, The opfical
and elgclronic components of the Camera have been specially developad and qualified
for use in radiation field of 10% radsir for an integrated dose of 10% rads,
Gamma Chamber 5000 has been used for iradiation testing of opfical and electronics
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Fig. 1 Mimalure Underwaler Radistion Resistant CCTV Camera System

components. CG&CRI and ECIL have helped in the
fabrication of optical and elecironics components,
respeciively. The Camera System has been
qualified on full-scale mock-up test facility at BARC
and the system is ready for use on reactor
channels,

Camera Head

Fig. 2 shows the Camera Head. The Camera Head
consisls of 203 inches Yoke Assembly, 203 inches

Fick-up Tube, Tube Socket PCE, Pre-amplifier PCB
and Macro Motor for focus, @ Rotating Miror for
radial viewing, a motor for rotating the miror, and
llumination Head at the front end of camera and
water sealing arrangements and cenltring provisions.
The Camera Head is designed fo be inter-
changeable with BARCIS Inspection Head. The
assembly of Camera Head and BARCIS Sealing
Plug is loaded info the coolant channel using the
Fueling Machine, Fig.3 shows the assembly of
Camera Head and BARCIS Sealng Plug.
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Fig.3 Camera Hepd wilth special ssaling oy

Specification of Camera Head

Radiation tolerance 100 M rad @ 1 M rad per hour

Pickup element I 23 no;-hrowning vidicon tube
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Parts of Camera Head

« Yoke Assembly: The yoke consists of the
vertical and horizental deflection colls for the
scanning of the beam in the pick-up tube and a
focus coil, which cantrols the beam current for
sharp focus.

s Pick-Up Tube: The Pick-up Tube is the heart
of the camera This is a 213 inches radiation
hardened pickup tube. It picks up the image
slgnal and supphies it to the Pre-amplifier PCE.

Tube Socket PCB: The Tube Socket PCB is
on the rear side of the Pick-up tube. This PCB
supplies the filtered voltages to the electrodes
af the Pick-up tube.

Pre-amplifier PCB: The Pre-amplifier PCB Is
situated next to the Tube Socket PCB. The
signals picked up by the tube are fed lo the
Pre-amplifier before they are given the main
video amplifier PCB. This Pre-amplifier PCB is
housed in a shielded copper box to avold stray



noise pick-ups. Al the components in the PCB
are radiaion hardened. Fig4 shows block
diagram of Pre-amplifier,

Macro Motor: The Macro Molor is used 1o
adjust the macro focus. This is done by
coupling the movement of the yoke assembly
on & fixed horizontal axis using the Macro
Motor. The motor moves the yoke assembly
near or away from the kens depending on the
posifive or negative voitage supplied to the
Macro Motor.

24-Pin Connector: The 24-Pin connector at

the inpul voltages coming from the Camera
Control Unit. It also brings out the signals fram
Pre-amplifier Board o the Camera Control
Unil. It also provides the illumination fo the
bulbs provided at the front end of the Camera
Head The cable conneclor facllitates
repair/servicing of the Camera Head.
lllumination Head: The [lumination Head is
designed to iluminate the dark inside surface
of the pressure fube.

Rotating Mirror: The Rotating Miror is
provided to obtain radial view of the internal

the rear end of the Camera Head provides all surface of the pressure tube,
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component lens system is provided to obtain
focussed image. Fig. 5 shows optical
components. The Optical Components are
radiation hardened.

Camera Control Unit

The Camera Control Unit consists of six PCBs,
which control the various functions of the Camara
Head. A separate power supply (SMPS) 0~60V,
7 amps supplies the required power for ilumination.
The PCBs in Camera Control Unit are fisted as
fallows:

Power Supply PCB
Signal Generator PCB
Herizontal Scanning PCE
HY Converter PFCB

\ideo Amplifier PCB
Macro Focus PCB

Specifications of Camera Control Unit:

Standards CCIRB
Bandwidth >55MHz @ 3db
Sensitivity 10 Lux
AGC 01
Signaltonolseratio | 40dh
Power supply 230 V Ac 50 Hz
Power Consumption | 50VA
Video Output 1V p-pwith

750 ion

Sr, | Glass type Lens dimensions in mm %Ce0; Doping
No.
| ] BSC, S (Borosilicats) 39 (&)« 28 (b) x4 0.5
Il BSC, 8 (Borosilicate) 39 (a)x28(b)x2 18
] DBC, S {Dense Barium Crown) H10x5 0.5
1% EGF, S (Exira Dense Fiint) p10x6 0.5
V DBC, § (Dense Barium Crawn) $10%5 0.5
Multicomponent Lens System: The multi- Camera Contral Unit PCBs

Power Supply Board: The main function of
this PCB is to convert 240V AC into stable
ripple free output of £15Y DC. These voitages
are supplied 1o all other circuit boards through
the bus bars, Fig. & shows biock diagram of
Power Supply.

Signal Generator Board: This board perfarms
the functions of verlical scanning, magnetic
facus current control and generation of various
standard signals. Fig. 7 shows block diagram
of Signal Generator.

Horizontal Scanning Board: This circuit
board generates the voltages that are
necessary to drive the horizontal deflection coil
in the Camera Head, Horizontal centring and
horizontal - amplitude/width  adjustments  are
done using this circuit. Fig. 8 shows block
diagram of Horizontal Scanning circuit,

HV Converter Board: The main purposs of
this board is to generate all the high voltages
required for vidicon fube to generate tube
heater voltage (-6.3V) and to generale the
composite blanking signal. Protection in case
of sweep fallure is also provided In this circuit.
Fig. 9 shows block diagram of HV Converter,

Video Amplifier Board: The video signal
coming from the pre-amplifier output is applied
to an automatic gain confrol stage through
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coupling capacitor, The automatic gain control
stage is fallowed by a fransistor based current
amplifier. Fig. 10 shows black diagram of
Video Amplifier.

«  Focus Adjustment Board: This PCE controls
the focus motor to move back and forth the
yoke assembly and also rofation of the motion
of the reflecting mimor for the radial viewing of
the inside surface of the pressure tube. Fig. 11
shows block diagram of Focus and Mirror
Adjustment circuit,

Conclusion

The Indi G of
Underwater Radiation Resistant CCTY Camera for

ACTIVE STABILIZED ANTENNA

Active Slabilized Antenna Pedestal is & device to
maintain satellite link by actively compensating for a
vessel's navigation and motion: pitch, roll, and yaw,
Il is a par of the stabilized platform equippad with
gyro-sensors and control glectronics for use in
ships. As the vessel moves, the anfenna instant-
aneously takes the comective move so that it stays
pointed at the appropriate statellite to which it is
anchored. This orientafion device has got two
rotaional axes which are driven by stepper molor
through two stage gear train of reduction ratio of 64,
These are fine pitch gears of precision class
AGMA1D and made of hardened stainless steel. In
order to minimize weight, the mechanism housing
and pedestal are made of high strength aluminium
alloy. Control  Instrumentation  Division  (CniD),
BARC, is intagrating this unit for the requirements of
DRDO. On the concepts of CniD, the engineering
and manufacturing has been done at Cenlre for
Design and Manufacture (erstwhile CWS).

Rematised Inspection of Coolant Channels of
FHWRs has been compleled. The camera has been
designed to be competible with BARCIS delivery
system. The camera can be used for radial viewing
of inside surface of pressure tubes of 220 MNe/500
MWe PHWRs during in-service inspection. The
camera can also be used for in-situ inspection of
inside surface of calandna tubes pricr to installation
of pressure tubss, This development has resulted in
self-reliance in high tech area and substaniial
savings in cosl. With the expenence gained during
the development, it wil be possible to develop
radiation resistant CCTV camera with pan, it and
zoom for use in hot cells & water poals.

PEDESTAL

Rotational DOF of Antenna Axis : 2

Range of the end effector o +afe o 450
{each axis)
Angular positional error + <10 arc min

Overall height of the Antenna = 445mm
Pedestal

Cverall size of the gear housing - 102x102x96mm

Approximate weight D 2kg




BARC SIGNS MoU WITH
UNIVERSAL CABLES LTD.

A Memorandum of Understanding was signed by
BARC with Universal Cables Ltd. (UCL), Salna, an
MNovember 29, 2001 for developing thin walled
electron beam crosslinked elastomeric cables. UCL
is & lzading manufacturer of cables of all kinds and
has faciity for production, guality control and

Mr AM Palankar, Head, TTECD, BARC, and Mr S.L. Kakiar,
Fresidan! (Works), Universsl Cabies Lid, sxchanging lbe

signed Agresment i the presence of Or 5 Sabhrawal Head,
RTOS, BARC

Electron Beam cross-linking of cables resulls In
improved properfies, like improved form stability at
higher temperatures, improvement in deformation
resistance, reduced sweling  behaviour and
increased abrasion resistance.  The thin walled,
high temperature and high performance EB cross-
linked cables are used by Indian Railways for
electric traction and rolling stock. This development
will provide an Import substitution and achieve seif-
reliance,

BARC will provide technical consullancy and jointly
develop the under-beam cable handiing system and
carry out inifigl trial irradiation runs of cables for
pracess oplimization. This work will be carrded out
by Radiation Technology Development Section of
C&l Group at ILU-6 accelerator facility, Board of
Radiation and Isotope Technology (BRIT) complex,
Vashi, Navi Mumbai,

‘SENSOR STOP AND
PUSHER' ASSEMBLIES

A function was organised by Cenlre for Design and
Manufacture (COM), BARC, on March 27, 2002 for
handing over of the last set of spare "Sensor Stop
and Pusher' assemblies for 220 MWe FM Head to
NPCIL. The last set of assemblies were formally
handed over by Mr B, Bhattacharjee, Directar,
BARC, to Mr VK Chaturved, Chairman and
Managing Director, NPCIL. Dr Anil Kakodkar,
Chairman, AEC, presided over the meeling.
Mr G. Govindarajan, Director, A&M Group, BARC,
was also present on the occasion. The previous
heads of CDM were also invited along with other
dignitaries of BARCMPCIL. This completes the
manufacturing cycle of FM Head assemblies and
reacior channel components for 220 MWe power
projects.  So  far, CDM has  successfully
and delivered 22 bers of FM
Heads, 4600 numbers of End Fitting Bodies and
5250 numbers of Liner Tubes for various 220 MiNe
Power Projects. CDM has now underiaken the
manufacture of End Fitting Bodies and Liner Tubes
for 500 Mwe Project, TAPS-3, and FM Head
components for 500 MWe Project, after successfully
manufacturing and dedivering the End Fitting Bodies
and Liner Tubes for TAPS-4.
| -

s
Mr B Bhattachanee, Owector, BARC. gresling Mr V.K
Chaturvedi, Chaimman & Managing Direcfar, NPCIL, during fig
handimg aver funclion of the assembiies.

While appreciatng the effors of CDM in
manufacturing high guality precision compenents,



Mr Bhattacharjee, Direclor, BARC, during his
speech, opined that such functions needed to be
encouraged so that the nature of the jobs
undertaken by COM were made known lo others.
He further added that he looked forward for the
continued support from CDM for future priority jobs.
Dr Anil Kakodkar, Chairman, AEC, appreciated the
various jobs manufactured by CDM and also
recalled the contribution of ex-heads of COM in
the nuclear power programs of the Depariment.

Mr B Bhatfacharjee, Direcior, BARC, formally handing over the
Sensor Slop and Pusher assamblies, fo Mr VK Chaturved,
Chairman & Managing Director, NPCIL

He supporied and appreciated the total service
provider concept being implemented by CDOM.
Further, he suggested that this concept could be
extended with the help of BARC network to evolve
o gineering, While appreciating the
support of COM for manufacturing various precision
components required for the power projecis,
Mr Chaturvedi, CMD, NPCIL, expressed the hope of
getting full support of COM in the future also for
various development works in particular, whenever
only one vendor is avallable for their work. He also
opined that such functions be conducted in
appreciation of the COM staff for their quality output.
Mr G. Govindarajan, Director, A&M Group, BARC,
also spoke on the genesis of this get-logether and
encouraged the COM staif to perform even betier
Mr A Manjunatha, Head, COM, welcomed the
dignitaries and invitees. Mr RL. Suthar, Head,
DA&DS, COM, explained the history of manufacturing

technology of FM heads and reactor channel
components in Hindi. Mr LD. Chavan, one of the
CDM technical staff associated with FM head
assembly during the last 30 years, proposed the
vote of thanks.

ONE YEAR STIPENDIARY
TRAINING COURSE ON
HEALTH PHYSICS

The valedictory function of the Bth baich of the One
Year Stipendiary Course on Health Physics
conducted for the Divisions of Health, Safety &
Environmenl Group (HS & E Group), BARC, and
Heaith Physics Units of NPCIL, IGCAR and AERE
was held on February 27, 2002 at the auditorium of
Radiation Protection Training & Information Centre
{RPTIC), CT & CRS Building, Anushaktinagar.
52 trainees of the curren! batch graduated on this

Mr 8 Krishnan, Senior Exscutive Divecior (CP), NPOIL,
defivering ihe Valediclory address. Others present on the dals
{from L fo R) are Mr G.S Jaulri  Mead, WPD, BARC,
Dr V. Venka! R Dirclor HS & E Group, BARC,
Or KS§ Pathasarathy, Secretary, AERB,  and
Mr RLM. Sharma, HPD, BARC.

This function was presided over by Dr V. Venkat
Raj, Director, HS & E Group, BARC. Mr S. Krishnan,
Senior Executive Director (CP), NPCIL delivered the
valedictory address. Dr K.S. Parthasarathy,
Secretary, AERB, presented the AERB awards o
the first two rank holders.




Mr Alsy Fratap Singh recanang the cerificate from Dr V.
Venkal Raj, Directar, HS & £ Group, BARC.

Mr G.5. Jauhri, Head, Health Physics Division,
BARC, welcomed the dignitaries and the
distinguished invitees.

The Presidential address was delivered by
Dr V. Venkat Raj, Director, HS & E Group, BARC
He conveyed the good wishes of Director, BARC,
fo all the frainees for successfully completing the
course. He advised the trainees fo apply the
knowledge gained by them during the training Lo the
field jobs which they will underlake. He said that the
job of health physicists is a delicate one in which
they have 1o ensure the efficient functioning of the
plant without making any compromise on the safety
aspecis

T

Mr Sunil Kumar Sahoo receiving e AERE award for the firs!
rank from Dr K.5. Parihasarathy. Secrefary, AERS

The valedictory address was delvered by
Mr & Knshnan, Senior Executive Directar (CP),
NPCIL. In his valedictory address, Mr Krishnan said

that it was difficult fo start such a course and much
mare difficull to sustain it for & long period. He
congratulated the Organisers for suslaining ihe
momentum  and  running  this  programme
successfully for more than a decade. He recalled
that DAE, since its very inception, had given top
priority to safety and there was no compromise on
safiely aspects. He reiterated that the job of a Health
Physicist was fo ensure that a plant functions and all
the safety aspects are being laken care of,

Mr R Sreemivas Prablu receiving the ceriicele from
Mr 5. Krishnan, Senior Execufive Director (CF), NPCIL.

The first two rank holders, Mr Sunil Kumar Sahoo
and Mr Ajay Pratap Singh were awarded
Certificates and cash prizes instiluted by AERE.
These cerificates were given by Dr K.5. Parna-
saralhy, Secretary, AERB. Dr. Parthasarathy
explained the ralionale behind the institution of
these awards. Dr Parthasarathy remarked that the
operational healtn physicists function as the "eyes
and gars” of the regulatory authority .

The lrainees were awarded the Course Cerlificates
by Mr 5. Krishnan and Dr V. Venkat Raj,

The funclion concluded with a vote of thanks by
Mr R.M. Sharma, Head, Power Projects Safety
Section, Health Physics Division, BARC,



TRAINING COURSE IN
'‘BASIC RADIATION
PROTECTION'

Radiation Safety Systems Division (RSSD), BARC,
conducted a three-day training course (March 20-
22, 2002) in basic radiation protection for the bensfit
of the staff members working in the iradiator and
accelerator faciliies of BARC, Board of Radiation
and Isotope Technology (BRIT), Centre for
Advanced Technology (CAT), and Vanable Energy
Cyclotron Centre (VECC) located al Mumbai, Navi
Mumbai, Indore and Kolkata, respectively.

Or KL Nerasimharao, one of the organsers of the training
course, Speaking &l the iavgural funclion

In the Inaugural session, Mr M.L. Joshi, Head,
Radiation Hazard Control (RHC) Section, RSSD,
welcomed the participants and said that the
awareness about safety in handling radiation would
go a long way in increasing the safety of our planis.
Dr M.C. Abani, Head, RSSD, in his opening
remarks, said that this was the third such training
course after the ones conducted for the benefit of
stafi members at Radiological Laboratories and at
Muclear Recycle Group, and there were requests
from several Divisions to conduct such courses. He
also said that this course had been specially
designed to benefit staff members working in the
accelerator and  imadiator faciiies of the
Department of Atomic Energy. Dr (Ms) AM.
Samuel, Director, Bio-medical Group, BARC, in her
inaugural address, said that since the human body

cannot ise the pi of

detection of radiation was very important, and that a
lot of progress has been made in this field. She also
told that there was a fear psychosis about nuclear
radiation as a result of nuclear bombs, which should
be removed. She also said that fear comes from the
unknown, and therefore we need fo und  and
respect the radiation, follow the rules, and remove
the fear.

Twenty-wo participants from BARC, BRIT, CAT,
and VECC attended the course. The course
consisted of 12 lectures covering various subjects,
namely, dose calculation, radiation biclogy, health
physics instruments, dose and contamination
cantrol, industrial hyglene & safety, environmental

g, radiation gency ing, internal
dosimetry, plant-specific Health Physics procedures,
unusual incid in lrradi and !
etc. The facuity for the course was drawn from the
Health, Safety & Environment Group, BARC,
and included Mr S. Kannan, Dr P.C. Gupta,
Mr N. Kalyanasundaram, Mr A. Raju, Dr AR. Nayak,
Dr M.V. Dingankar, Mr D.P. Pimputkar, Dr RK.
Gopalakrishnan and DOr K.S. Pradeepkumar of
RSSD; Or B.S. Rao of Radiological Protection and
Advisory Division; Dr RUK. Singhal of Health Physics
Division; and Ms Pramilla Sawant of Intemal
Dosimetry Division. Dr S. Kailas, Head, Muclear
Physics Division, Dr B.N. Karkera, Head,
Mechanical Design and Prototype Development
Section, and Mr RD. lyengar, Senior Manager,
Spice |radiator, BRIT, gave invited lectures on
accelerators in science and lechnelogy, radiation
vaull design for accslerators, and safefy in
iradiators, respectively. Or N. Ramamoorthy, Chief
Execulive, BRIT and Associate Director, Isolope
Group, BARC, in his concluding remarks, said that
the non-power applications of the Atomic Energy
Programme involve the public at large. He
highlighted that the safety standards are becoming
more and more stringent, but they have been
successfully incorporated during the design and
development of the various Imadistors. He
emphasized the need for good rapport between the




operating and radiation protection staff, with
objectivity, professional identity, and interactive
behaviour. He appreciated the good response for
the: course from the various user depariments and
urged the participants fo franslate the knowledge
gained info useful work. The course was organised
by Mr ML Joshi, Dr KL. Narasimharao and

toxicology, source cormespondence o decide
commonness of origin or otharwlse, narcotics, white
collar  crimes, suspecled elecirocufion  cases,
documents, eic.

Thiteen pariicipants from  different State and
Central Forensic Science Laboratonies atlended the

Mr Ranjit Sharma of RSSD.

TRAINING PROGRAMME
ON 'APPLICATION OF NAA
IN FORENSIC ANALYSIS'

A week-lang Training Programme on ‘Application of
Neutron  Activation Analysis (MAA) in Forensic
Analysis' was organised Jointly by the NAA Unit of
CFSL, FHyderabad (BPR&D] and Analylical
Chemistry Division, BARC, at BARC, Mumbai,
during February 4-8, 2002,

The objective of the Training Course was to expose
mainly the forensic scientists to recent advances in
ihe usa of Neutron Activation Analysis for slemental
analysis of evidentiary materials, which has proved
to be of immense value in forensic investigations.

The programme consisted of a series of leclures,
hands-on practicals as well as demaonstrations in
Radiochemical and Instrumental Neutron Activation
Analysis with associated gamma-ray speclrometry.
The role of analytical techniques lke Atomic
Absorption  Spectrophatomelry,  Electroanalytical
Techniques, XRF, DCP & ICP-AES  Themmal
Analysis, Liquid Chromatography, efc were also
covered in lectures.  In addition, leclures on
pnssuble applications of Photochemisiry, Raman
Spe 0y, Isolope  applicath in  forensic
science and @ lecture on the role of forensic
sciantists in pmpen‘suooessful convlcllon were also

i, The experi the
applications of NAA fo real life cass samples of
forensic interest, e, in the field of balistcs,

pragi Three lists from ACD, BARC, also

participated and attended the technical lectures and
practicals.

of the Training Prog Appiicafion of NAA
mFurEm-che&'&s Seamd#nmfeﬂmr.\gﬂrsre Dr iMs| R,
. Forengis  Sciance

Laboratory, Mumﬁal, Mahmsmm Or N Chatopadhyay,
Deputy Oirector, NAA Unit of CGFSL, Hyderabed at ACD
(Course Director), Dr M. Swdersanan, Head, Analyticsl
Chemistry Division, BARC, Or ABR. Tripathi of NAA Unit
(Courss Co-orefnalor), Mr C.A, Bhadkambekar of NAA Unit
(Cowrse Co-ordinglor)

Dr M. Sudersanan, Head, Analylical Chemistry
Division, BARC, inaugurated the fraining
prog Dellvering the inaugural address,
Dr Sudersanan gave a brief account of salient
features of the NAA Unil since its inception. He also
gave an overview on the "Role of Nuclear Analytical
Chemistry’ in its application for the benefit of the

public.

Dr M. Chattopadhyay, Deputy Director, NAA Unit of
CFSL, Hyderabad and the Course Director of this
programme, on behalf of the Director, CFSL,
Hycerabad, welcomed the participants who had
coma all the way from different parts of the country
o attend the programme. He also gave an
introductory address pointing out the importance
and relevance of this Course for the forensic




sclentists, atressing the objective and ulility of the
Course.

Dr AB. R. Tripathi and Mr CA Bhadkambekar of
the NAA Unit who were Course Co-ordinators and
ofher personnel in the MNAA Unit of CFSL,
Hyderabad, were also closely associated with the
Course Director at all stages which enabled the
preparation and organisafion of the meet very
successiully.

Objective type feed-back excercise in the form of 4
possible oplions to arrive at the most appropriate
answers were conducted for the participants
followed by discussions an February 7, 2002

COn the final day, i.e. February 8, 2002, after group
discussions and feed-back from the participants,
Dr M. Sudersanan, Head, ACD, BARC, p

Mr Antany D Sa, Controller, BARC (facing the camera) 8l the
Safefy Exhibiion orpenized on Nationa! Safsly Day &t the
Cantral Complex Autiforium

motivational activities under the Accident Prevention
Programme and is being regularly organised in
BARC by the Industrial Hygiene and Safety Section,

the cerfificates to the participants highlighting the
overall importance of analysis in forensic studies,
He also siressed about the necessity of awarenass
percolation among end users, with special reference
to sampling for NAA following steps as given in the
Laid oul guidetines.

Dr C.N. Bhattacharyya, Director, CFSL, Hyderabad,
BPR&D, MHA, Govt. of India, rendered his ful
adminisirative and financial support which enabled
successful organisation of the meel. Overall, the
programme  was  thought-provoking  and  the
interactive  lively  discussions  were  highly
apprecialed by the participants.

NATIONAL SAFETY DAY
CELEBRATION AT BARC

The National Safety Day was celebrated on March
4, 2002 at BARC with a day-long programme. An
exhibition was aranged al the Central Complex
Auditerium. Display of safety posters on different
themes as well as safety information charls, a safety
slogan contest and screening of safety films were
the highlights of the programme. The annual
programme is a part of the educational and

Radiation Safety Syst Division. About 500
employees of the Centre took part in the
celebration. Director, BARC and the Confrolier
visited the exhibifion and showed their appreciation.
Director, BARC gave valuable suggestions. The
Fuel Reprocessing Division at Trombay, PREFRE
and AFFF, Tarapur, and the BARC facilies at
Kalpakk ducted similar prog an this
occasion

SOLID STATE PHYSICS
SYMPOSIUM

The 44th DAE Solid State Physics Symposium was
organised under the auspices of the Board of
Research in Muclear Sciences, Department of
Atomic Energy, and held al BARC during
December 28-30, 2001. This was yet another very
successiul conferencs in a series of symposia held
gvary year without break since 1957 in different
parts of the country in various universities and
research  institutions. This annual symposium
continues to represent the largest gathering of solid
state physicists in the country, with 316 research
papers presented this year and a total of 385



registered participants from all parls of India and &
few from abroad. Compared to topical conferences,
this symposium indesd allows a somewhal unique
opportunity of interdisciplinary interaclions among
solid state physicists.

Mr B Bhatfachares, Oirector, BARC. delvering the
presidential address during Ihe insugural funclion of Ihe DAE
Sofid State Physics Symposium

The symposium was inaugurated by Dr Anil
Kakodkar, Chairman, AEC, and Secretary,
Government of India, DAE. Mr B. Bhattacharjee
Direclor, BARC, presided over the inaugural
function, and Dr S. K. Sikka, Director, Atomic and
Condensed  Matter Physics Group, BARC,
welcomed the delegates. Dr S.L. Chaplot, Convener
of the symposium, proposed a vote of thanks,
Dr R. Mukhopadhyay,. Local Convener, coordinated
the local arrangements.

The defiberations at the symposium covered a wide
range of fopics of current interest in solid state
physms which included phonon physics, phase
fransifions, supercond ty, magnetism,
structures,  semiconductor  physics,  transport
properties, surface science, sofl-condensed matter,
novel malerigls and instrumentation, etc. The
symposium this year included invited seminar
sessions on recenl research and development
activiies at the INDUS-1 synchrotron at Indore,
photo-electron  speciroscopy  and  emerging
superconductors.  The  invited  speakers  were
selected by a national organising committes fram &

large number of suggestions received from all over
the country, with a view to cover the topics of
current interesl. The detailed scientific pragramme
was worked out by the sclenlific secretaries,
Dr T. Sakuntala and Mr P.S.R. Krishna.

A highlight of the symposium was an invited talk by
Dr 5. K. Sikka on condensed matter physics of
nuclear materials, which was truly informative and
inspiring. In all, 28 invited presentations, 27 oral
confributed papers, 256 poster conirbuted papers
and 5 doctoral theses were presented at the
symposium. The exceptionally good quality of
several confributed papers demonstrated the
fundamental inherent strength of the science in the
country. In the concluding session, Dr B. K. Godwal
summarised the proceadings. A best thesis award,
spansored by the Indian Physics Association, was
also presented at this symposium.
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BARC SCIENTISTS
HONOURED

» Dr K.P. Mishra, Head, Cellular
and Free Radical Radiation
Biolegy  Section,  Radiation
Biology Division, BARC, has
been elected a Fellow of the
Wational Academy of Sciences,
India, in the year 2001, Dr
Mishra has been confered this honor in recognition
of his significant contributions in the area of
Radiation Biology, Free Radical Biclegy and
Biophysics,

* Ms Vahbiz Jamadar, a Ph.D.
student under the collaboration
project between Food Technology
Division and Radiation Chemisiry
& Chemical Dynamics Division,
BARC, and Mumbai University has
been awarded the besl posler award for the paper
entiied, "Influence of Radiation and hotolysis on
Intracellular  Proteases’, at the Third Asian
Photochemistry Confarence held at Mumbal during
January 611, 2002, The award camies a prize
maney of Rs, 5000~ and a citation.

« Ms Diksha N. Dani of Malecular
& Biology & Agricutture Division,
BARC, received the best poster
presentation award at the Silver

d Jubilee Conference of the

Electron Microscope Society of india on ‘Electron



Microscopy  and  Allied
Fields', held at (IT-
Bombay during February
20-22, 2002. The poster
was entilled,
‘Transmission  Elactran
Microscopy of Semi-Thin
Sections of  Cyano-
bacterium Anacystis
nidulans at 180 kY and was authored by Diksha
Dani, J. K. Sainis (MB&AD) and G, K. Dey (MSD),
BARC. Conventionally Transmission  Electron
Microscopy for biclogical samples s done with TEM
operating at 80-100 kV, using ultra-thin sections of
70-100 nm. It is not possible to view sactions thicker
than these wilh such conventional TEM. Though
used quite often, such randomly cul ultra-thin
sections yield rather incomplete . information

garding specific ultra | features. In the
work presented in the poster, the usefulness of
Transmission Electron Microscopy at higher voliage
(160kV) for viewing seclions ranging from 200-
500nm in thickness was evaluated, Semi-thin
sections of cyanobacleria Anacysfis nidulans upta
500 nm could be cbserved wilh TEM at 160 kV. The
overall thylakaid g and lion:
between the thylakoid membranes were clearly
visible in fhese semi-thin sections as seen in Figure.

SO0 nm thick section, 160 kY
0K — 100 am

« A paper fitled, *Remotely
Operated Mon-destructive
Surface  Sampling Techniques
for Assessment of Residual
Service Life" by Kundan Kumar
and B.B. Rupani was presented
in Mational  Seminar and
Exhibition on Role of NDE in
‘Residual Life Assessment &
Plant Life Extension, NDE-
2001 and was adjudged the
best paper in the conference.
The seminar was organised by
Indian  Scciety for  Mon-
destructive  Testing, Mumbai
Chapter, during December 7-8, 2001, with the aim

BB nl'

of creating awareness regarding the role of Non-
destructive examination for residual life assessment
and plant life extension. The authors have been
awarded with citation, certificates and cash prize of
Rs. 20000 for the paper.

Mr B.B. Rupani and Mr Kundan Kumar are activaely
working on residual life assessment through design
and development of remotely operable surface
sampling techniques, viz. Sliver Sample Scraping
Technique (SSST) and Boat Sampling Technique
(BST). S55T has been successfully used at RAPS
and MAPS for obtaining large number of sliver
samples from the bore of the coclant channels of
these reactors, for life estimation of the channels.
The BST is being planned lo be deployed at
Tarapur Atomic Power Station for assessing the
integrity of Core Shroud.

« A technical paper fitled, "TEM
Sludies on Microstructural Evelution
in Hot pressed Silicon Carbide
Ceramics' by Abhijit Ghosh, Ak,
Gulnar, RK. Fotedar, G.K. Dey, D.D.
Upadhyaya, Ram Prasad and AK.
Suri, and presented by Mr Abhiit Ghosh of
Ceramics Technology Section, won the Best
Presentation Award al Annual Conference of
Electron Microscopy Society of India (EMSI-2002)
held at IT-Bombay in February 2002. Mr Abhiji
Ghosh is engaged in development work In structural
cEramic als and their char izl

« Mr TL Prasad of Nuclear
Recycle Group, BARC, was
awarded the second Best Paper
i - award for  his  paper flifled,
B “Advanced Cxidation Processes
for Treatment of Spent Crganic Resins in Nuclear
Industry®, presented during the poster main session
of CHEMCON-2001 national symposium {December
19-22, 2001), organised by Indian Instilute of
Chemical Engineers, and held at Cenlral Lealher
Research Institute, Chennal




o Dr (Ms) Aruna Korde of the
Radiophamaceuticals  Division,
BARC, was awarded the 'lANCAS
Prof. H.J. Amikar Best Thesis
Medal' for the year 2001 for her
Ph.D. {hesis entiled,
‘Development  of  Radic-isotopically  Labelled
Substances for Phammaceutical Application”. Dr. B.
Bhattacharjee, Director, BARC, conferred the award
an Dr (Ms} Korde al 8 function arganised by the
Indian Association of Nuclear Chemists and Allied
Scigntists (IANCAS) on February 22, 2002 at Homi
Bhiabha Centre for Science Education, Mumbai, The
award carries a medal, a citation and a cash prize of
Rs.5000~ Dr (Ms) Korde compleled her thesis
work under the guidance of Dr. M.R.A, Pillai, Head,
Radiopharmaceuticals Division, BARC.

The work reported in the thesis includes: (i}
Development of radicimmuncassay of afistonin B¢ in
agricultural commodities for measurement of its
contamination in focd (i) Radiviodination of alpha
methyl tyrosine, and (i) Radioicdination of &
pyrimidi leoside, S-lodo-d dine (ILR).
Radiciodinated alpha methyl tyrosine and IUdR are
useful radiopharmaceuticals

DOr (Ms) Korde has also completed a Post-doctorial

Research Associateship at the PET/Cyclatron
Centra of the prestigious YALE Universily, LISA.

« A technical paper, ‘Diffusion
Bonding as a Production Process”
by J. Krishnan, D.J. Derose and M.
Kanagasabai of Centre for Design
and Manufacture, BARC, and

. presented by Dr J. Krishnan of
Manufacturing ~ Section, won  the  Best
PapenEffective Presentation Award at the National
Seminar on 'Welding for Production & Productivity
(WPP-2002), held at Thane during March, 2002,
CDM has developed & large number of components
by the diffusion bonding process.

WORLD NUCLEAR POWER
STATUS

Today, the world produces as much electricity from
nuclear energy as it did from all sources combined
in 1860. Civil nuclear pawer can now boast over
10,000 reactor years of experience and supplies
16% of global needs. Many countries also built
research reactors to provide a source of neufron
beams for scientific research and the production of
medical and industrial isolopes,

Today, 56 countries operate civil research reactors,
and 31 have 440 commercial nuclear power
reaclors with a total installed capacity of 3,54,000
IWe (see table). This is over three limes the fotal
generating capacity of France or Germany from all
sources. A furher 32 power reaclors are under
construction, equivalent to 7.5% of existing capacity,
while 32 more, on order or planned, are equivalent
to 9.8%.

Fifteen countries depend on nuclear pawer for at
least a quarter of their electricity. France and
Lithuania get around lhree quarters of their power
from nuclear energy, while Belgium, Bulgaria,
Hungary, Japan, Slovakia, South Korea, Sweden,
Switzerland, Slovenia and Ukraine get 35%
of fiiore.

In addition to commercial nuclear power plants,
there are more than 280 research reaclors
gperating in 56 counfies, with more under
construction. These have many uses including
sclentific research and the production of medical
and industrial isotopes, as well as for training.



WORLD NUCLEAR POWER STATUS

Reactors Reactors Nuclear electricity
Country in operation under construction supplied in 2000
No of Capacity Noof | Capacity Nuclear
Units MW(e) Units MWie) TWhie) | Share (%)
Amgentina ] 935 573 73
Armenia 1 e 18 i3
Belgium 7 5728 45 57
Erazi 2 1855 56 15 i
Bulgaria & 3538 18 45 |
Canada 14 9098 6 3598 69 12 ‘
Cliitia 5 3702 8 4835 18 12
Czech Republic 5 2560 4 912 14 19
Finland 4 2656 il 32
France | 5 63203 385 76 !
1
Germany 19 21141 160 31
Hungary 4 1755 15 42 ‘
India 14 2548 8 3528 14 i
Iran 1 950
Japan 4 44301 3 3696 305 ¥
Korea, Republic of 17 13020 3 2850 104 41
| |
Lihuznia 2 - | | 4 T ]
Mexico 2 1310 79 39
i 452 | - | 97 40
Pakistan 2 425 | 11 17
Romania i 655 | 51 i
Russia 30 20793 =3 | 2625 120 | 15
South Ainca Z 1842 13 6.7
Slovak Republic G | 2472 2 B840 16 53
Slovenia T 678 | 45 37
Spain 9 | 7345 | 59 28
‘Sweden | W 55 3
i i § 3170 24 36
Taiwan 3 4864 | 2600 i 4
|
UK Ell 12282 | 78 2
Ukraine 13 11195 | 72 a7
USA 104 28408 | 754 20
Total 439 | 355056 | =3 26432 2447
Source : ANSTO, based on informabons upto June 2002

mmmmwayww"m Head, Library
Research Centre,
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