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INDIGENOUS!)
UNDERWATER
CAMERAFOR
COOLANTCH

Introduction

UnderIX-Planprolect, Techniques"(power-6)
ofstate-of-arttechnologies ofcoolanfchannelsa
takenup at DRHR a MiniatureUnderwater
CCTVCameraandCamera forvisualinspeclionof coolant
beendeveloped,The camera,ha$beendesignedto be compatible
deliverysystem,Thedevelogmenthasresultedin achievingself-reliance
areaandsubstantialsavingsinCO,$t

Fig,1showstheCCTVcamerasystem,ThesystemconsistsofCamera'"
ControlUnitandthe Monitor.The Camera,is speciallydesignedwith
electroniccomponents(Pick-upJUbe& pre,ampllflerPCB)workingin
environmentAll otherelectroniccomponentsneededforcameraopera
the CameraControlUnit,whichis'locatedoutsideradiationenvironment
andelectroniccomponentsof the,Camerahavebeenspeciallydevelopeda
for use in radiationfield of 10,' rads/hrfor an integrateddose of
GammaChamber5000hasbeenusedforirradiationtestingof opticaland'electro



Fig. 1 Miniature UndeJwater Radiation Resistant CCTV Camera System

components.CG&CRtandECILhavehelpedinthe
fabricationof opticaland electronicscomponents,
respectively.The Camera System has been
qualifiedonfull-scalemock-uptestfacilityat BARC
and the systemis ready for use on reactor
channels.

CameraHead

Fig. 2 shows the Camera Head. The Camera Head

consists of 2/3 inches Yoke Assembly, 2/3 inches

Pick-upTube,TubeSocketPCB,Pre-amplifierPCB
and MacroMotorfor focus,a RotatingMirrorfor
radialviewing,a motorfor rotatingthemirror,and
IlluminationHeadat the frontend of cameraand

watersealingarrangementsandcentringprovisions.
The Camera Head is designedto be inter-
changeablewith BARCtSInspectionHead.The
assemblyat CameraHeadand BARCISSealing
Plugis loadedintothe coolantchannelusingthe
FuellingMachine.Fig.3showsthe assemblyof
Camera Head and BARCIS Sealing Plug.

Centring
Modnte

Fig.2 Camera head
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Specificationof CameraHead

Fig.3 Camera Head with special sealing plug

2/3"

Radiationtolerance

Better than 600 lines at the centre

10 lux on face

Resolution

Sensitivity

Illumination

Macro focus control

Illuminationcontrol

Mirror rotation control

15 mV video signal

Rated at 10 kg/sq em;

Cable Radiation resistant cable length 100 metres

em

Partsof CameraHead

Yoke Assembly:The yokeconsistsof the
verticalandhorizontaldefleciioncoiisfor the
scanningof thebeaminthepick.uptubeanda
focuscoil,whichcontrolsthebeamcurrentfor
sharpfocus.

Pick-UpTube:ThePick-upTubeis theheart
of Ihecamera.This is a 2/3 inchesradiation
hardenedpickuptube.It picksup the image
signalandsuppliesit tothePre-amplifierPCB.

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

of the Pick-up tube.

Pre-amplifierPCB:ThePre-ampiifierPCBis
situatednext to the TubeSocketPCB.The
signalspickedup by the tubeare fed to the
Pre-amplifierbeforethey are giventhe main
videoamplifierPCB.ThisPre-amplifierPCBis
housedina shieldedcopperboxtoavoidstray



noisepick-ups.All thecomponentsinthePCB
are radiationhardened.Fig.4 showsblock
diagramofPre-amplifier.
MacroMotor: The MacroMotoris usedto

adjust the macrofocus. This is done by
couplingthemovementof theyokeassembiy
on a fixed horizontalaxis usingthe Macro
Motor.The motormovesthe yokeassembly
nearor awayfromthe lensdependingonthe
positiveor negativevoltagesuppliedto the
MacroMotor.

24.PinConnector:The 24-Pinconnectorat

the rearendof theCameraHeadprovidesall

Video
Input

Target
Voltage

the inputvoltagescomingfromthe Camera
ControlUnit.It alsobringsoutthesignalsfrom
Pre-amplifierBoard to the CameraControl
Unit. it also providesthe illuminationto the
bulbsprovidedat thefrontendof theCamera
Head The cable connector facilitates
repair/servicingof theCameraHead.
IlluminationHead:The IlluminationHeadis

designedto illuminatethedarkinsidesurtace
of thepressuretube.

Rotating Mirror: The RotatingMirror is
providedto obtainradialviewof the internal
surtaceof thepressuretube

q
Video

Output

SS Body

Fig. 4 Block diagram of Pre-amplifier PCB
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Fig. 5 Optical components of Camera



. Multicomponent Lens System: The multi-

componenllenssyslemIs provided10obtain
focussed image. Fig. 5 shows optical
components.The Optical Componentsare
radiationhardened.

CameraControlUnit

The CameraConlrolUnil consislsof six PCBs,
whichconlrolIhevanousfunctions01the Camera
Head.A separatepowersupply(SMPS)0-60V,
7 ampssuppliestherequiredpowerlorilluminallon.
The PCBsin CameraControlUnit are listedas
lollows

PowerSupplyPCB

SignalGeneratorPCB
HorizontalScanningPCB
HVConverterPCB

VideoAmplifierPCB
MacroFocusPCB

Specifications of CameraControl Unit:

CameraControlUnitPCBs

PowerSupply Board:The mainlunctionof
this PCBis to convert240VAC into stable

ripplefreeoutputof I15V DC Thesevollages
aresuppliedto allothercircuitboardsthrough
the bus bars.Fig.6 showsblockdiagramof
PowerSupply

SignalGeneratorBoard:Thisboardpertorms
the functionsof verticalscanning,magnetic
focuscurrentcontrolandgenerationofvarious
standardsignals.Fig.7 showsblockdiagram
ofSignalGeneralor.

Horizontal Scanning Board: This circuit
board generates the voltages that are
necessarytodriveIhehorizontaldeflectioncall
In Ihe CameraHead.Horizontalcentringand
horizonlalamplitude/widthadjustmentsare
done usingIhis circuit Fig. 8 showsblock
diagramofHorizontalScanningcircuit

HV ConverterBoard:The mainpurposeof
thisboardis to generateall thehighvoltages
requiredfor vidicontube to generatetube
heatervoltage(-6.3V)and to generatethe
compositeblankingsignaLProtectionin case
ofsweepfailureis alsoprovidedinthiscircuit
Fig.9showsblockdiagramofHVConverter.

Video Amplifier Board: The video signal
comingfromthepre-amplltieroutputisapplied
toanautomaticgain control stage through

Sr. Glasstype Lensdimensionsin mm 'IoCeO,Doping
No.

BSC,S (Borosilicate) 39(a)x28(b)x4 0.5

BSC,S (Borosilicate) 39(a)x28(b)x2 1.8

III DBC,S (DenseBariumCrown) 10x 5 0.5

IV EDF,S (ExtraDenseFlint) 10x 6 0.5

V DBC,S (DenseBariumCrown) 10x 5 0.5



supply

Fig. 6 Block diagram of Power Supply PCB

Inverter
Security
Signal

Horizontal Drive for Line Sweep

Vertical Drive for Vertical Sweep

Fig.' BlockdiagmmoISignaIGec"al"PCB

Fig. 8 Block diagram a/Horizontal Scanning PCB



T"get Voltage (47 V)

Beam Voltage (Gl)

Tube Heate, Voltage

Compo,i!c Blanking
Signal

Fig.9 BlockdiagramofHVConverlerPCB

Video

Signal
Mixed Blanking Signal

Syne Signal

Fig. 10 Block diagram of Video Amplifier PCB

Fig.II BlockdiagramofFocusandMirrorAdjustmentPCB



coupling capacitor. The automatic gain control

stage is followed by a transistor based current

amplifier. Fig. 10 shows block diagram of

Video Amplifier.

FocusAdjustmentBoard:ThisPCBcontrols
the focusmotorto movebackandforththe

yokeassemblyandalsorotationof themotion
at thereflectingmirrorfor theradialviewingof
theinsidesurtaceof thepressurefube.Fig.11
showsblock diagramof Focusand Mirror
Adjustmentcircuit.

Conclusion

The indigenous development of Miniature
UnderwaterRadiationResistanfCCTVCamerafor

RemotlsedInspectionof Coolanf Channelsof
PHWRshasbeencompleted.Thecamerahasbeen
designedto be compatiblewith BARCISdelivery
system.Thecameracanbeusedfor radialviewing
of Insidesurtaceofpressuretubesof220MWe/500
MWe PHWRsduring in-serviceinspection.The
cameracan alsobe usedfor in-situinspectionof
insidesurtaceofcalandriatubespriorto installation
ofpressuretubes.Thisdevelopmenthasresultedin
self-reliancein high tech area and substantial
savingsin cost.Withtheexperiencegainedduring
the development,it will be possibleto develop
radiationresistantCCTVcamerawithpan,filt and
zoom for use In hot cells & water pools.

ACTIVESTABILIZEDANTENNAPEDESTAL

ActiveStabilizedAntennaPedestalISa deviceto
maintainsatellitelinkbyactivelycompensatingfora
vessel'snavigationandmotion:pitch,roll,andyaw.
It is a partof thestabilizedplatformequippedwith
gyro-sensorsand confrolelectronicsfor use in
ships.As the vesselmoves,the antennainstant-
aneouslytakesthecorrectivemovesothatit stays
pointedat the appropriatestatelliteto whichit is
anchored. This orientationdevice has got two
rotationalaxeswhicharedrivenby steppermotor
throughtwostagegeartrainof reductionratioof64
These are fine pitch gears of precisionclass
AGMA10andmadeof hardenedstainlesssteel.In
orderto minimizeweight,the mechanismhousing
andpedestalaremadeof highstrengthaluminium
alloy. Control InstrumentationDivision (CnID),
BARC,is integratingthisunitfortherequirementsof
DRDO.Ontheconceptsof CnID,theengineering
and manufacturinghas beendone at Centretor
DesignandManufacture(erstwhileCWS).

RotationalDOFofAntennaAxis. 2

Rangeof theendeffector : +45'to45'
(eachaxis)

Angularpositionalerror :<10arcmin
OverallheightoftheAntenna. 445mm

Pedestal
Overallsizeofthegearhousing .102xl02xg6mm
Approximateweight : 2 kg



BARCSIGNSMoUWITH
UNIVERSALCABLESLTD.

A Memorandumof Understandingwas signedby
BARCwithUniversalCablesLtd.(UCL),Satna,on
November29, 2001 for developingthin walled
electronbeamcrosslinkedelastomericcables.UCL

is a leadingmanufacturerofcablesofall kindsand
has facility for production,quality control and
testing.

Mr AM Palanka, Head, TT&CD, BARC, and Mr SL Kakkar,

Presidenl (Works), Universal Cables Ltd., exchanging the

signed Agreement in Ihe presence of Dr S Sabhrawal, Head,
RTDS, BARC

EleclronBeamcross-linkingof cablesresultsIn
improvedproperties,likeimprovedformstabilityat
highertemperatures,improvementin deformation
resistance, reduced swelling behaviour and
increasedabrasionresistance.The thin walled,
hightemperatureandhighperformanceEBcross-
linkedcablesare used by IndianRailwaysfor
electrictractionandrollingstock.Thisdevelopment
willprovidean importsubstitutionandachieveself-
reliance.

BARCwillprovidetechnicalconsultancyandjointly
developtheunder-beamcablehandlingsystemand
carryout initialtrial irradiationrunsof cablesfor
processoptimization.Thisworkwill be carriedout
by RadiationTechnologyDevelopmentSectionof
C&I Groupat iLU-6acceleratorfacility,Boardof
RadiationandIsotopeTechnology(BRIT)complex,
Vashl,NaviMumbai.

'SENSORSTOPAND
PUSHER'ASSEMBLIES

A functionwasorganisedby CentreforDesignand
Manufacture(CDM),BARC,on March27,2002for
handingoverof the lastset of spare'SensorStop
andPusher'assembiiesfor 220MWeFMHeadto

NPCIL. The lastset of assemblieswereformally
handedover by Mr B. Bhattacharjee,Director,
BARC, to Mr V.K. Chaturvedi,Chairmanand
ManagingDirector, NPCIL. Dr Anil Kakodkar,
Chairman,AEC, presided over the meeting.
Mr G. Govindarajan,Director,A&MGroup,BARC,
was also presenton the occasion.The previous
headsof CDMwerealsoinvitedalongwith other
dignitariesof BARC/NPCIL.This completesthe
manufacturingcycleof FM Headassembliesand
reactorchannelcomponentsfor 220 MWepower
projects. So far, CDM has successfully
manufacturedand delivered22 numbersof FM

Heads,4600 numbersof End FittingBodiesand
5250numbersof LinerTubesforvarious220MWe

PowerProjects. CDMhas now undertakenthe
manufactureof EndFittingBodiesandLinerTubes
for 500 MWe Project,TAPS-3,and FM Head
componentsfor500MWeProject,aftersuccessfully
manutacturinganddeliveringtheEndFittingBodies
andLinerTubesforTAPS-4.

Mr B. Bhattachar/ee,Director BARC, greetingMr V.K.
ChaluNedi,Chairman&ManagingDireclor,NPCIL,duringIhe
handingoverfunctionof theassemblies

While appreciatingthe efforts of CDM in
manufacturinghighqualityprecisioncomponents,



Mr Bhattacharjee,Director,BARC, during his
speech,opinedthat suchfunctionsneededto be
encouragedso that the nature of the jobs
undertakenby CDMweremadeknownto others.
He furtheraddedthat he lookedforwardfor the

continuedsupportfromCDMforfuturepriorityjobs.
Dr AnilKakockar,Chail111an,AEC,appreciatedthe
variousjobs manufacturedby CDM and also
recalledthe contributionof ex-headsof CDMin
the nuclearpowerprogramsof the Department.

Mr B. Bhaffacharjee, Director, BARC, formany handing over the

'Sensor Stop and Pushet assemblies, to Mr V:K ClJalulvedi,

ClJainnan & Managing Director, NPCJL

He supportedand appreciatedthe total service
providerconceptbeing implementedby CDM.
Further,he suggestedthat thisconceptcouldbe
extendedwiththehelpof BARCnetworkto evolve
concurrentengineering.While appreciatingthe
supportofCDMformanufacturingvariousprecision
componentsrequired for the power projects,
MrChaturvedi,CMD,NPCIL,expressedthehopeof
gettingfull supportof CDMin the futurealsofor
variousdevelopmentworksin particular,whenever
onlyonevendoris availablefor theirwork.Healso
opined that such functions be conductedIn
appreciationoftheCDMstafffortheirqualityoutput.
MrG. Govindarajan,Director,A&MGroup,BARC,
alsospokeon thegenesisof thisget-togetherand
encouragedtheCDMstaffto perf01111evenbetter.
Mr A Manjunatha,Head,CDM, welcomedthe
dignitariesand invitees.Mr RL Suthar,Head,
D&DS,CDM,explainedthehistoryofmanufacturing

technologyof FM heads and reactor channel
componentsin Hindi.Mr LD. Chavan,oneof the
CDM technicalstaff associatedwith FM head

assemblyduringthe last 30 years,proposedthe
voteofthanks.

ONEYEARSTIPENDIARY
TRAININGCOURSEON
HEALTHPHYSICS

Thevaledictoryfunctionof the8thbatchof theOne
Year StipendiaryCourse on Health Physics
conductedfor the Divisionsof Health,Safety&
EnvironmentGroup(HS& E Group),BARC,and
HealthPhysicsUnitsof NPCIL,IGCARandAERB
washeldon February27,2002af theauditoriumof
RadiationProtectionTraining& InformationCentre
(RPTIC),CT & CRS Building,Anushaktinagar.
52 traineesof thecurrentbatchgraduatedon this
occasion.

Mr S. Krishnan,SeniorExeCUliveDirector(CP), NPCIL,
deliveringthe Valedictoryaddress.Otherspresenton thedais
(from L to R) are Mr GS. Jauhri, Head,HPD,BARC,
Dr V. Venkat Raj, Director,HS & E Group,BARC,
Dr KS. Parthasarathy, Secretary, AERB, and
Mr RM.Sha..., HPD,BARC.

This functionwaspresidedoverby Dr V. Venkat
Raj,Director,HS&EGroup,BARC.MrS.Krishnan,
SeniorExecutiveDirector(CP),NPCILdeliveredthe
valedictory address. Dr KS. Parthasarathy,
Secretary,AERB,presentedtheAERBawardsto
thefirsttworankholders.

I
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Mr PratapSinghreceivingthe carlifica!efromDr V.
Direc!or,HS&E Group,BARC.

Mr G.S. Jauhrl,Head,HealthPhysicsDivision,
BARC, welcomed the dignitaries and the
dislinguishedinvitees,

The Presidentialaddress was delivered by
Dr V, VenkatRai,Director,HS& E Group,BARC.
He conveyedthegoodwishesof Director,BARC,
to all the traineesfor successfullycompletingthe
course,He advisedthe traineesto apply the
knowledgegainedbythemduringthetrainingto the
fieldjobswhichtheywillundertake,Hesaidthatthe
Jobof healthphysicistsis a delicateonein which
theyhaveto ensuretheefficientfunctioningof the
plantwithoutmakinganycompromiseonthesafety
aspects,

Mr SunIl Kumar Sahoo receiving the AERB award for the first

rank from Or K.S. Parlhasarathy, Secretary, AERB

The vaiedictory address was delivered by
Mr S, Krishnan,SeniorExecutiveDirector(CP),
NPCIL,Inhisvaledictoryaddress,MrKrishnansaid
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thatit wasdifficultto startsucha courseandmuch
moredifficultto sustainit for a long period,He
congratulatedthe Organisersfor sustainingthe
momentum and running this programme
successfullyfor morethana decade,He recalled
that DAE,sinceits very inception,hadgivenlop
priorityto safetyandtherewasnocompromiseon
safetyaspects,HereiteratedthatthejobofaHealth
Physicistwastoensurethata plantfunctionsandall
thesafelyaspectsarebeingtakencareof.

Mr R. SreenivasPrabhu receivingthe carlificatefrom
Mr S Krishnan,SaniorExacu!iveDirec/or(CP),NPCtL

Thefirsttworankholders,Mr SunilKumarSahoo
and Mr Ajay Pratap Singh were awarded
Certificatesand cash prizesinstitutedby AERB,
Thesecertificatesweregivenby Dr K,S,Partha-
sarathy, Secretary, AERB. Dr. Parthasarathy
explainedthe rationalebehindthe institutionof
Iheseawards.Dr Parthasarathyremarkedthatthe
operationalhealthphysicistsfunctionas the"eyes
andears"of theregulatoryauthority,

ThetratneeswereawardedtheCourseCertificates

byMrS,KrishnanandDrV,VenkatRaj,

The functionconcludedwith a voteof thanksby
Mr RM, Sharma,Head,PowerProjectsSafety
Section,HealthPhysicsDivision,BARC.



TRAININGCOURSEIN
'BASICRADIATION
PROTECTION'

RadiationSafetySystemsDivision(RSSD),BARC,
conducteda three-<Jaytrainingcourse(March20-
22,2002)inbasicradiationprotectionforthebenefit
of thestaffmembersworkingin the irradiatorand
acceleratorfacilitiesof BARC,Boardof Radiation
and Isotope Technology(BRIT), Centre for
AdvancedTechnology(CAT),andVariableEnergy
CyclotronCentre(VECG)locatedat Mumbai,Navi
Mumbai,IndoreandKolkata,respectively.

Dr KL. Narasimharao,one of file organisers01file training
course,speakingat the inauguraffunction

In the inauguralsession,Mr M.L. Joshi, Head,
RadiationHazardControl(RHC)Section,RSSD,
welcomedthe participantsand said that the
awarenessaboutsafetyin handlingradiationwould
goa longwayin increasingthesafetyofourplants.
Dr M.C. Abani, Head, RSSD, in his opening
remarks,saidthatthiswas the thirdsuchtraining
courseaftertheonesconductedfor thebenefitof
staffmembersat Radiologicallaboratoriesandat
NuclearRecycleGroup,and therewererequests
fromseveralDivisionstoconductsuchcourses.He

also said that this coursehad been specially
designedto benefitstaffmembersworkingin the
accelerator and irradiator facilities of the
Deparimentof Atomic Energy. Dr (Ms) A.M.
Samuel,Director,Bie-medicalGroup,BARC,in her
inauguraladdress,saidthatsincethehumanbody

cannot recognise the presence of radlafion,
detectionof radiationwasveryimportant,andthata
lotofprogresshasbeenmadeinthisfield.Shealso
toldthat therewasa fearpsychosisaboutnuclear
radiationasa resultofnuclearbombs,whichshould
beremoved.Shealsosaidthatfearcomestromthe
unknown,andthereforeweneedto understandand
respectthe radiation,followthe rules,andremove
thefear.

Twenty-twoparticipantstrom BARC,BRIT,CAT,
and VECC attendedthe course. The course
consistedof 12 lecturescoveringvarioussubjects,
namely,dosecalculation,radiationbiology,health
physics instruments,dose and contamination
control,industrialhygiene& safety,environmental
monitoring,radiationemergencyhandling,internal
dosimetry,plant-specifICHealthPhysicsprocedures,
unusualincidentsin irradiatorsand accelerators,
etc.Thefacultyfor thecoursewasdrawnfromthe
Health, Safety & EnvironmentGroup, BARC,
and includedMr S. Kannan,Dr P.C. Gupta,
MrN.Kaiyanasundaram,MrA Raiu,DrAR Nayak,
Dr M.V.Dingankar,Mr D.P.Pimputkar,Dr RK.
Gopalakrishnanand Dr K.S. Pradeepkumarof
RSSD;Dr B.S.Reoof RadiologicalProtectionand
AdvisoryDivision;DrRK. Singhalof HealthPhysics
Division;and Ms PramillaSawantof Internal
DosimetryDivision.Dr S. Kailas,Head,Nuclear
Physics Division, Dr B.N. Karkera, Head,
MechanicalDesign and PrototypeDevelopment
Section,and Mr RD. Iyengar,SeniorManager,
Spice Irradiator,BRIT,gave invitedlectureson
acceleratorsin scienceand technology,radiation
vault design for accelerators,and safety in
irradiators,respectively.Dr N.Ramamoorthy,Chief
Executive,BRITand AssociateDirector,Isotope
Group,BARC,in his concludingremarks,saidthat
the non-powerapplicationsof the AtomicEnergy
Programmeinvolve the public at large. He
highlightedthatthesafetystandardsarebecoming
more and more stringent,but they have been
successfullyincorporatedduringthe designand
developmentof the various irradiators. He
emphasizedtheneedforgoodrapportbetweenthe
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operating and radiation protectionstaff, with
objectivity,professionalidentity,and interactive
behaviour.He appreciatedthe goodresponsefor
thecoursefromthevarioususerdepartmentsand
urgedIheparticipantsto translatethe knowledge
gainedintousefulwork.Thecoursewasorganised
by Mr ML Joshi, Dr KL Narasirnharaoand
Mr RanjitSharmaofRSSD.

TRAININGPROGRAMME
ON 'APPLICATIONOF NAA
INFORENSICANALYSIS'

Aweek-longTrainingProgrammeon 'Applicationof
NeutronActivationAnalysis(NAA) in ForenSIc
Anaiysis'wasorganisedjointlyby theNAAUnitof
CFSL, Hyderabad (BPR&D) and Analytical
ChemistryDivision,BARC, at BARC, Mumbai,
duringFebruary4-8,2002.

Theobjectiveof theTrainingCoursewastoexpose
mainlytheforensicscientiststo recentadvancesin
theuseofNeutronActivationAnalysisforelemental
analysisofevidentiarymaterials,whichhasproved
tobeof immensevalueinforensicinvestigations.

Theprogrammeconsistedof a seriesof lectures,
hands-onpracticalsas wellas demonstrationsin
RadiochemicalandInstrumentalNeutronActivation

Analysiswithassociatedgamma-rayspectrometry
The role of analyticaltechniquesiike Atomic
Absorption Spectrophotometry,Electroanaiytical
Techniques,XRF, DCP & ICP-AES. Thermal
Analysis,LiquidChromatography,etc. were also
coveredin iectures. In addition,lectureson
possibleapplicationsof Photochemistry,Raman
Spectroscopy,Isotope applicationsin forensic
scienceand a lectureon the role of forensic
scientistsin proper/successfulconvictionwerealso
arranged. The experimentsemphasisedthe
applicationsof NAAto real life casesamplesof
forensic interest,i.e. In the field of ballistics,
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loxicology, source correspondenceto decide
commonnessoforiginor otherwise,narcotics,white
coliar crimes, suspected electrocutioncases,
documents,etc.

Thirteen participantsfrom different State and
CentralForensicScienceLaboratoriesattendedthe
programme.ThreescientistsfromACD,BARC,also
participatedandattendedthetechnicallecturesand
practicals.

InaugurationoftheTrainingProgrammeon'ApplicationofNAA
InForensicAnalysis'.Seatedfromleft to rightare : Dr(Ms)R.
Krlshnamurlhy,Director (officiating), Forensic Science
laboratory, Mumbal,Maharashtre,Dr N. Chaffopadhyay,
DeputyDirector,NAA Unit of CFSl, Hyderebadat ACD
(CourseDirector),Dr M. Sudersanan,Head, Anatytlcal
ChemistryDivision,BARC,Dr ABR. Trlpathlof NAA Unit
(CourseCo-ordinator),Mr C.A Bhadkambekarof NAAUnit
(CourseCo-ore/Inator)

Dr M. Sudersanan,Head,AnalyticalChemistry
Division, BARC, inaugurated the training
programme.Deliveringthe inaugurataddress,
Dr Sudersanangave a brief accountof salient
featuresof theNAAUnitsinceitsinception.Healso
gaveanoverviewonthe"RoleofNuclearAnalytical
Chemistry"in its applicationfor the benefitof the
public.

Dr N.Chattopadhyay,DeputyDirector,NAAUnitof
CFSL,HyderabadandtheCourseDirectorof this
programme,on behalf of the Director,CFSL,
Hyderabad,welcomedthe participantswho had
comeall thewayfromdifferentpartsof thecountry
to attend the programme.He also gave an
introductoryaddresspointingout the importance
and relevanceof this Course for the forensic



scientists,stressingthe objectiveandutilityof the
Course.

Dr A.B.R. TripathiandMrC.A Bhadkambekarof
theNAAUnitwhowereCourseCo-ordinatorsand
other personnelin the NAA Unit of CFSL,
Hyderabad,werealsocloselyassociatedwiththe
CourseDirectorat all stageswhichenabledthe
preparationand organisationof the meet very
successfully.

Objectivetypefeed-backexcercisein theformof 4
possibleoptionsto arriveat the mostappropriate
answerswere conductedfor the participants
followedbydiscussionsonFebruary7, 2002.

Onthefinalday,i.e.February8, 2002,aftergroup
discussionsandfeed-backfromthe participants,
Dr M.Sudersanan,Head,ACD,BARC,presented
the certificatesto the participantshighlightingthe
overallimportanceof analysisin forensicstudies.
Healsostressedaboutthenecessityof awareness
percolationamongendusers,withspecialreference
tosamplingforNAAfollowingstepsasgiveninthe
laidoutguidelines.

DrC.N.Bhattacharyya,Director,CFSL,Hyderabad,
BPR&D,MHA,Gov!. of India, renderedhis full
administrativeandfinancialsupportwhichenabled
successfulorganisationof the meet.Overall,the
programmewas thought-provokingand the
interactive lively discussions were highly
appreciatedbytheparticipants.
~""~~ ""'-== =

NATIONALSAFETYDAY
CELEBRATIONAT BARC

TheNationalSafetyDaywascelebratedon March
4, 2002at BARCwitha day-longprogramme.An
exhibitionwas arrangedat the CentralComplex
Auditorium.Displayof safetyposterson different
themesaswellassafetyinformationcharts,a safety
slogancontestandscreeningof safetyfilmswere
the highlightsof the programme.The annual
programmeis a part of the educationaland
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Mr Anlony De Sa. Conlrollee BARC (facing the camera) al the

Safety Exhibition organized on National Safety Day at the
GenUal Complex Audflorium

motivationalactivitiesundertheAccidentPrevention

Programmeand is being regularlyorganisedin
BARCbytheIndustrialHygieneandSafetySection,
RadiationSafety SystemsDivision.About 500
employeesof the Centre took part in the
celebration.Director,BARC and the Controller
visitedtheexhibitionandshowedtheirappreciation.
Director,BARCgave valuablesuggestions.The
FuelReprocessingDivisionat Trombay,PREFRE
and AFFF,Tarapur,and the BARCfacilitiesat
Kaipakkamconductedsimilarprogrammeson this
occasion.

~.~----

SOLIDSTATEPHYSICS
SYMPOSIUM

The44thDAESolidStatePhysicsSymposiumwas
organised underthe auspicesof the Boardof
Researchin Nuclear Sciences,Departmentof
Atomic Energy, and held at BARCduring
December26-30,2001.Thiswasyet anothervery
successfulconferencein a seriesof symposiaheld
everyyearwithoutbreaksince 1957in different
parts of the countryin variousuniversitiesand
research institutions.This annual symposium
continuesto representthelargestgatheringof solid
statephysicistsin the country,with 316 reseal1:h
paperspresentedthis year and a total of 365
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registeredparticipantsfromall partsof Indiaanda
fewfromabroad.Comparedto topicalconferences,
Ihissymposiumindeedallowsa somewhatunique
opportunityof interdisciplinaryinleractionsamong
solidstatephysicists.

Mr B. Bhaffacharjee.Director, BARC. delivering the
presidenlialaddressduringtheinauguralfunctionof theDAE
SolidStatePhysicsSymposium

The symposiumwas inauguratedby Dr Ani!
Kakodkar, Chairman, AEC, and Secretary.
Governmentof India,DAE. Mr B. Bhattacharjee.
Director, BARC, presided over the inaugural
function,andDr S. K. SIkka,Director.Atomicand
Condensed Matter Physics Group, BARC,
welcomedthedelegates.DrS.L.Chaplot,Convener
ot the symposium,proposeda vote of thanks.
Dr R.Mukhopadhyay,LocalConvener,coordinated
thelocalarrangements.

Thedeliberationsat thesymposiumcovereda wide
rangeof topicsof currentinferestin solidstate
physicswhich includedphononphysics,phase
transitions,superconductivity,magnetism,electronic
structures, semiconductorphysics, transport
properties,surtacescience,soft-condensedmatter,
novel materialsand instrumentation,etc. The
symposiumthis year inciuded invited seminar
sessionson recent researchand development
activitiesat the INDUS-1synchrotronat Indore.
photo-electron spectroscopy and emerging
superconductors.The Invited speakers were
selectedby a nationalorganisingcommitteefroma
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iargenumberof suggestionsreceivedfromallover
the country,with a view to cover the topicsof
currentinterest.Thedetailedscientiftcprogramme
was worked out by the scientificsecretaries,
DrT.SakuntalaandMr P.S.R.Krishna.

A highlightof thesymposiumwasaninvitedtalkby
Dr S. K. Sikkaon condensedmatterphysicsof
nuclearmaterials,whichwastruly informativeand
inspiring.In all, 28 invitedpresentations,27 oral
contributedpapers,256postercontributedpapers
and 5 doctoral theses were presentedat the
symposium.The exceptionallygood quality of
several contributedpapers demonstratedthe
fundamentalInherenfstrengthof thesciencein the
country.Intheconcludingsession,DrB.K.Godwal
summarisedtheproceedings.A bestthesisaward,
sponsoredby the IndianPhysicsAssociation,was
alsopresentedatthissymposium.
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BARCSCIENTISTS
HONOURED

.Dr K.P.Mishra,Head,Cellular
and Free Radical Radiation
Biology Section, Radiation
Biology Division, BARC, has
been electeda Fellowof the
NationalAcademyof Sciences,
India, in the year 2001. Dr

Mlshrahasbeenconferredthishonorinrecognition
of his significantcontributionsin the area of
RadiationBiology, Free Radical Biology and
Biophysics. . Ms VahbizJamadar,a Ph.D.

student under the collaboration
projectbetweenFoodTechnology
Divisionand RadiationChemistry
& ChemicalDynamicsDivision,
BARC,andMumbaiUniversityhas

beenawardedthebestposterawardfor thepaper
entitled,"Influenceof Radiationand hotolysison
InlracellularProteases", al the Third Asian
PhotochemistryConferenceheldat Mumbaiduring
January6-11, 2002. The awardcarriesa prize
moneyofRs.500/-andacitation..MsDikshaN.DaniofMolecular

Biology & AgricultureDivision,
BARC,receivedthe bestposter
presentationawardat the Silver
Jubilee Conference of the

EiectronMicroscopeSocietyof Indiaon 'Electron



Microscopyand Allied
Fields', held at liT-
BombayduringFebruary
20-22,2002.Theposter
was entitled,
"Transmission Electron

500nmth;cksect;on,160kVMicroscopyof Semi-Thin
x60K 100nm Sections of Cyano-

bacterium Anacystis
niduiansat 160kV" andwas authoredby Diksha
Dani,J. K. Sainis(MB&AD)andG. K. Dey(MSD),
BARC. ConventionallyTransmissionElectron
Microscopyforbiologicalsamplesis donewithTEM
operalingat 80-100kV,usingultra-thinsectionsof
70-100nm.It isnotpossibietoviewsectionsthicker
than thesewith suchconventionalTEM.Though
used quite often, such randomlycut ultra-thin
sections yield rather incomplete..information
regardingspeclticultra-structuralfeatures.In the
workpresentedin the poster,the usefulnessof
TransmissionElectronMicroscopyathighervoltage
(160kV)for viewingsectionsrangingfrom 200-
500nm in thicknesswas evaluated.Semi-thin

sectionsof cyanobacteriaAnacystisniduiansupto
500nmcouldbeobservedwithTEMat160kV.The
overallthylakoidarrangementandinterconnections
betweenthe thylakoidmembraneswere clearly
visibleinthesesemi-thinsectionsasseeninFigure.

A paper titled, "Remotely
Operated Non-destructive
Surtace SamplingTechniques
for Assessmentof Residuai
ServiceLife"by KundanKumar

KundanKumarandB.s. Rupaniwaspresented
in National Seminar and
Exhibitionon Roieof NDEin
'ResidualLife Assessment&
Plant Life Extension,NDE-
2001' and was adjudgedthe
best paperin the conference.
Theseminarwasorganisedby
Indian Society for Non-
destructiveTesting, Mumbai

Chapter,duringDecember7-9,2001,withtheaim

B.a. Rupani

of creatingawarenessregardingthe roleof Non-
destructiveexaminationfor residuallifeassessment
and piant life extension.The authorshavebeen
awardedwithcitation,certificatesandcashprizeof
Rs.20001-for thepaper.

MrB.s. RupaniandMrKundanKumarareactively
workingon residuallifeassessmentthroughdesign
and developmentof remotelyoperablesurtace
samplingtechniques,viz. SliverSampleScraping
Technique(SSST)and BoatSamplingTechnique
(BST).SSSThasbeensuccessfullyusedat RAPS
and MAPSfor obtaininglarge numberof sliver
samplesfromthe boreof thecoolantchannelsof
thesereactors,for life estimationof thechannels.
The BST is being plannedto be deployedat
TarapurAtomicPowerStationfor assessingthe
IntegrityofCoreShroud.

.A technicalpaper titled, "TEM
Studieson MicrostructuralEvoiution

in Hot pressed Silicon Carbide
Ceramics"by Abhljit Ghosh,AX
Gulnar,R,K.Fotedar,GX Dey,D.o.
Upadhyaya,RamPrasadand AX

Suri, and presentedby Mr Abhijit Ghosh of
CeramicsTechnologySection, won the Best
PresentationAward at Annual Conferenceof

ElectronMicroscopySocietyof India(EMSI-2002)
heldat liT-Bombayin February2002. MrAbhijit
GhoshIsengagedindevelopmentworkinstructural
ceramicmaterialsandtheircharacterization.

Mr TL Prasadof Nuclear

Recycle Group, BARC, was
awardedthe secondBest Paper
award for his paper titied,
"AdvancedOxidationProcesses

for Treatmentof SpentOrganicResinsin Nuclear
Industry",presentedduringthepostermainsession
ofCHEMCON-2001nationalsymposium(December
19-22,2001), organlsedby Indian Instituteof
ChemicalEngineers,and heldat Centralleather
ResearchInstitute,Chennal.



. Dr (Ms)ArunaKordeof the
RadiopharmaceuticalsDivision,
BARC,wasawardedthe'IANCAS
Prof. H.J. Amikar Best Thesis

Medal'for the year2001for her
Ph.D. thesis entitled,

"Developmentof Radio-isotopicallylabelled
Substancesfor PharmaceuticalApplication"Dr.B.
Bhattacharlee,Director,BARC,conferredtheaward
on Dr (Ms)Kordeat a functionorganisedby the
IndianAssociationof NuclearChemistsandAllied
Scientists(IANCAS)on February22,2002atHoml
BhabhaCentreforScienceEducation,Mumbai.The
awardcarriesa medal,acitationanda cashprizeof
Rs.5000/-. Dr (Ms)Kordecompletedher thesis
workundertheguidanceof Dr.M.R.A.Pillai,Head,
RadiopharmaceuticalsDivision,BARC.

The work reportedin the thesis includes:(I)
Developmentof radioimmunoassayofaflatoxinB,In
agriculturalcommoditiesfor measurementof its
contammationin food (ii) Radioiodinationof alpha
methyltyrosine,and (iil) Radioiodinationof a
pyrimidinenucleoside,5-iodo-deoxyuridine(IUdR)
RadlolodinatedalphamethyltyrosineandIUdRare
usefulradiopharmaceuticals.

Dr(Ms) Kordehasalsocompleteda Post-doctorlal
ResearchAssociateshipat the PET/Cyclotron
CentreoftheprestigiousYALEUniversity,USA.

. A technicalpaper,"Diffusion
Bondingas a ProductionProcess"
byJ. Krishnan,D.J.DeroseandN.
Kanagasabaiof Centrefor Design
and Manufacture,BARC, and
presentedby Dr J. Krishnanof

Manufacturing Section, won the Best
Paper/EffectivePresentationAwardat theNational
Seminaron 'Weldingfor Production& Productivity
(WPP-2002)',heldat ThaneduringMarch,2002.
COMhasdevelopeda largenumberofcomponents
bythediffusionbondingprocess.
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WORLDNUCLEARPOWER
STATUS

Today,theworldproducesas muchelectricityfrom
nuclearenergyas it didfromallsourcescombined
in 1960.Civilnuclearpowercan nowboastover
10,000reactoryearsof experienceand supplies
16% of gtobalneeds.Manycountriesalso built
researchreactorsto providea sourceof neutron
beamsforscientificresearchandtheproductionof
medicalandindustrialisotopes.

Today,56countriesoperatecivilresearchreactors,
and 31 have 440 commerciatnuclear power
reactorswitha total installedcapacityat 3,54,000
MWe(seetable).This is overthreetimesthetotal
generatingcapacityof Franceor Germanytramall
sources.A further32 powerreactorsare under
construction,equivalentto7.5%ofexistingcapacity,
while32 more,on orderor planned,areequivalent
to9.8%.

Fifteencountriesdependon nuclearpowerfor at
least a quarterof their electricity.Franceand
Lithuaniagetaroundthreequartersat theirpower
from nuclear energy, while Betgium,Bulgaria,
Hungary,Japan,Siovakia,SouthKorea,Sweden,
Switzerland,Stovenia and Ukraine get 35%
ormore.

In additionto commercialnuclearpowerplants,
there are more than 280 research reactors
operating in 56 countries, with more under
construction.These have many uses including
scientificresearchand the productionof medical
andindustrialisotopes,aswellasfortraining.
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Reactors Reactors Nuclearelectricity
Country in operation underconstruction suppliedin 2000

No 01 Capacity No01 Capacity Nuclear
Units MW(e) Units MW(e) TWh(e) Share(%)

Argentina 2 935 5.73 7.3
Armenia 1 376 1.8 33
Belgium 7 5726 45 57
Brazil 2 1655 5.6 1.5
Buaria 6 3538 IB 45

Canada 14 9998 6 3598 69 12
China 5 3702 6 4835 16 1.2
CzechRepublic 5 2560 1 912 14 19
Finland 4 2656 21 32
France 59 63203 395 76

Gennany 19 21141 160 31
Hungary 4 1755 15 42
India 14 2548 6 3526 14 3.1
Iran 1 950
Japan 54 44301 3 3696 305 34
Korea.Republicof 17 13920 3 2850 104 41

Lithuania 2 2370 8.4 74
Meoo 2 1310 7.9 3.9
Netherlands 1 452 3.7 4.0
Pakistan 2 425 1.1 1.7
Romania 1 655 5.1 11
Russia 30 20793 3 2625 120 15

SouthAfrica 2 1842 13 6.7
SiovakRepublic 6 2472 2 840 16 53
Slovenia 1 679 4.5 3.7
Spain 9 7345 59 28
Sweden 11 9460 55 39
Switzerland 5 3170 24 36
Taiwan 6 4884 2 2600 37 24

UK 31 12282 78 22
Ukraine 13 11195 72 47
USA 104 98406 754 20
Total 439 355956 33 26432 2447
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