THERMAL ANALYSIS DATA STATIONS FOR
CHARACTERIZATION OF MATERIALS AND
PROCESSES

Sudhir K, Jain, P.S. Josh| and HK. Kaura
Computer Division

Introduction

Thermo-analytical techniques provide @n  established methodology  for
characlerization of materals and sludying the thermodynamics of vanous
processes involved in diverse fiekds spanning industry as well as research. In
{hese lechnigues, the sample under Investigation |8 subjected to a programmed
cycle of healcoolisothermal segments In & confrolled ambience In a fumace, and
pracise measurements are done on the changes occurming in different parameters
of interest as a wnction of temperature, The profiles of these parameters
characterize the physico-chemical phenomena occurming with temperalure,

There are many (hermal analysis instruments in use In BARC and other DAE
(Department of Alomic Energy) units in diverse areas of metallurgical and
chemical angineering, chemistry and materials science, These instruments are
based on different experimental techniques, namely, Differential Scanning
Calorimetry (DSC), Differential Thermal Analysis (OTA), Thermo-Gravimetry (TG)
and Thermo-Mechanical Analysis (TMA), Such systems, each typically costing
several tens of lakhs of rupees, are also used extensively in industry and
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required in universities. Many of these instruments
aw severely lmited i fthew data handing
capabiiities, being of pre-PC/Windows design. Either
a fixed dala processing functionality is rigidly

bedded within the i L OF @ G
workstation is available at a very high cosl, being
proprietary in nature. A great need is therefore fell
by users for @ compulerized workstation that can
acquire and comprehensively process data from
such instruments.

With this in view, some PC-based Thermal Analysis
Dala Stations (TADS) have been developed at
Computer Division, BARC, for enhancing the
funcionality of such apparstuses in different
laboratories n DAE. The systems developed are;

1. DSC/ TG Thermal Analysis Data Station . for
simuitaneous Diffierential Scanning
Calorimetry and Thermo-Gravimetry

2. TG/ DTA Thermal Analysis Data Station: for
Thermo-Gravimeiry with Differential Thermal
Analysis

3. TMA /TG Thermal Analysis Data Station: for
Thermo-Mechanical  Analysis  (dilatometry)
with Themmo-Gravimetry

TMA-DSC-TG-OTA  aystem &t Weste Managemenf
Faciity, Tarapur

DTA system at Fual Chamistry Division, BARC

These systems in difierent configurations have
been installed at several labs: Waste Management
Facility at Tarapur, Fuel Chemistry Division, Post
iradiation  Examination Divislon, Materials
Processing Division (2 systems), Solid State Physics
Division and Applied Chemistry Division at BARC.
More installations are under way |cluding at
Analytical Chemistry Division, Radio Metallurgy
Division, IGCAR and Gorakhpur University.

DSC system at Post irradiation Examination Division,
BARC

Background

In Differential Scanning Calorimetry (DSC), the
sample and an inert reference malenal are
subjecied lo an identical thermal regime. Al fhe point
of any reaction or a transformation, a heat flux is



generated in the sample which coresponds 1o the
energy associaled with that phenomenan, which can
be exthermic or endothermic  Precise
measurement is done on this heat flux signal which
Is picked up employing different

holds crucibles for sample and reference matenals
along with data probes in accordance with the
technique employed, e.g. micro-thermobalance,
hnat flux lerm thermacouples, etc. The

techniques and ing different
munwmmm
effects are captured as peaks of lransilions on
temperature or time scale whose p

is d by an atmospheric gas flow,
Mulf-segment programmed lemperalure control of
the furmace and the primary signal pick-off for the
m of interes! are Implemented through

characterize the active material, both quaitafively
and quaniitatively.

In Differential Thermal Analysis (DTA), a
temparature diffterential between the sample and the
reference is manifested corresponding 1o the energy
of reacion. The microvolt level differential
temperature  signal is then picked up using
thermocoupies and analyzed lo characterize the
reaction.

Therme-Gravimetry (TG) captures and profiles
changes in mass associated with the reactions
during the lemperature cycling. In  Thermo-
Mechanical Analysis (TMA) based on dilatometry,
on the ofher hand, dimensional changes as a
function of lemperature are studied

Many bmes one single lechnique does not yield
sufficient analytical information for  proper

and two are used
simutaneousty, e.g., DSC with TG, TG with DTA.
The DSC technique o lly yielkds i
information about the process and &s in wide use in
the industry

The Experimental Set-up

The basic thermal analysis apparstus comprises 2
fumace, experiment conirol electronics and the
signal processing hardware/sofiware (Fig.1) The
fumace houses Ihe primary measuring cell which

P instruments d by several
companies.  The parameter signals, mostly
processed through hardware, are conventionally
given out on a mulli-pen strip chan recorder. In the
designs available (il lately, the machine control and
signal handiing is either hardwired, or implemented
through an  embedded or  intimately-coupled
processor, A fixed, imited data processing is built
into the instrument and much data inlerpretaion
needs 10 be done extemal 1o the system, ofien from
@ recorder hardcopy. Many of these instruments do
not provide any exiemal link, eiher standard or
proprietary, for coupling any computer-based data
station fo It

The Data Station (TADS)

The present development implements generalized
data acquisition and processing systems for use
wih different thermal analysis instruments without
being specific to any particular instrument model
The TADS consists of a hardware acquisition unit
and a PCMWindows based software package. Il
couples o the mstrument non-invasively and In
parailel by tapping the available signals from (he
instrument, typically the low-level signals 8t the
recorder point. The data acquisiion hardware
module handles signal conditioning, hardware
configuring, digital conversion and communication
with the PC. In cases where no analog signal outlet
exists in any form on the instrument, the software
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Fig. 1 Expenimental Sef-up

package can be utilized through a data impon utility
for processing of spectral data acquired separately.

The data station can acquire three parameters at a
time: Temperature, DTA/DSC/TMA, and TG, and
generates the derlvative profle of one primary
parameter intemally, Extenswe data analyss,
and p aty features  are
pmuidad, which can run concumently with a fresh
q in the background under Windows
envionment through & user-friendly graphical
interface.

Features
Basic System Operation
« Non modelspecific. It can couple 1o different
d i invasively for data
In parallel.

« Acquisiion of three p e T N
DTA or DSC or TMA, and TG, with a den\ralh.'s
profile generated intemally.

« Concurrent processing of eariier and cument
exparimants with fresh data acquisition in

background.
Data Analysis Functions

» Peak evaluation for net peak area, net haight,
location, onset-, end- and peak temperalures,

enthalpy and peak width.
« Giypesof with fi far
approxmmating the system dynamics during the
inear, i i gents, stepped,

hotizontal from start or end point, and drop to
zern. Other types fike fited-curve baseline are
baing added.




+ TG mass-change profile; between computed
reaction temperatures with baselines defined by
tangents or curve fiting In pre- and post-
reaction region.

»  Glass transition temparatures.

= Background stripping using blank crucible data,

« TMA elongation profils,

«  Enthalpy regression with respect o temperature
and heafing rate.

« Temperature correction for zero heating rate.
Other functions like specific heal computation
are baing added,

Spectrum Handling Utilities

» Smoothing using conventional or fuzzy logic
based algorithms for noise suppression.

« Unwrapping of thermograms where the signal
folds over its dynamic range, with auto/manual
detection of break-point.

« Summation [ sublraction of specta with
normalization.

«  Calibration with 10-point polynomial it at system
or single experiment lavel.

+  Trimming of data file for regions of interest.

« Data compression depending upon the relative
sampling and reaction rates.

* Al processing lunctions also avallable on
curent data as it is still being acquired.

+ Curve rotation for compensating modified
baseline trend after reaction.

« ASCH fie impot / export for exiemal
compalibiity.

Acquisition and Presentation Features

+ Software f[nearisation for different thermo-
couples.

= Sampiing rate selectable Io suit reaction timings.

= Muttiple sampling option for naise reductian,

« Extensive spectrum display manipulations, e.9.,
scaling, scrofling, defining regions-of-interest,
ads choice, etc. with Iwincursors based
operation,

« Flexible piot-out for publications, reports, etc.
Generates Time-plot and X-Y piot with features
like linear or log scale, legends, footnote, axes
markings and colour option.

+ Realtime plot of live data and status display for
monitofing the cument run,

« A software module can be added for
implementing any required contral of the
instrument.

The main user-interface is affected through 3
primary concument screens: off-ine analysis screen
for g of an earfier experiment (Fig.2), on-
fine analysis screen for processing the on-going
experiment (Fig.3), and acquisition screen {Fig.4)
with realtime plot for monitoning the experiment in
progress. The comresponding primary tasks in tum
uniold 2 number of child windows for varous
: ing and | e fi Multi-tasking
pemits y of many functi The
software has been written for Windows-B5/98
platform making extensive use of system calls (API)
for improved performance.

Tha hardware in the present version has been
implemented utilizing industrial grade modules
housed as a stand-alone unit, A different scheme of
hardware can be easily accommadated by the data
quisti dules of the safty if required, far
le, for quiring  faster i a
configuration intermal to PC, special analog signal
handiing etc, The electronics can accommodate a
large span of input ranges (above 10 mV full scals in
the prasent version), with or without linearisation for
thermocouple charactaristics.
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Implementations

The data stations have been implemented in 7
differert configurations: 3 for simuitaneous DTATG,
TG/DSC and TMATG analyses, and 4 for single-
paramelar modes of OTA, DSC, TMA or TG. Each
installation requires individual customisation for
compatibility with the parent instrument.

In addition to data acquisition and processing, a

control element can also be Incorporated into the

Sy

om, i required, for any instrument-speciic
contral functions, This can be very uselu! for
Instruments fthat have the required provision and
need computerization, specially for any apparatus
developed indigenously ab inifio.

Application Areas

The development of these data stations has a wide
domain of application, Therma-analytical techniques
of DTA, DSC, TG, TMA have been used extensively
In diverse areas of chemical and metallurgical
anginesring, chemisiry, materials sclence, foods and
pharmaceuticals, They are used as lools for quality

Acquisihon screen

assurance, process and product development, as
well as basic researct

in these fields,

In the field of atomic energy also they have found
many applications. Some examples are: in nuclear
fuel cycle for chemical guality control and high
temperalure refractory matenals development for

fuel tabrication, reactor saiety analysis wiih fuels
behavior in nomal ftransienl and accdent
conditions, post-imadiation diagnostics of fuel from
plants, thermodynamic stabilty analysis of the

5)’5!EIT| |r|\.'|:-|\-'.ng fusl, fission products, dad
compenents and coolanl, characterization of giass
matrix for vitrification of high lsvel nuclear waste,
evaluation of packaging matenials for radiation
steriization (in ISOMED facility)

Industrial application areas include extraction and
refinement of metals, alloy designing, development
of inorganic matenals ke ceramics, minerals and
glasses, design of palymers for industrial and space
applications, fuel analysis in coal and oil-based
power plants, finger-printing of products, properties
and composition avaluation in pharmaceutical, bic-
technalogy and food Industry, ete.



PRECISION ALIGNMENT OF MIRRORS OF GAMMA RAY

TELESCOPE AT MT. ABU

R.L Suthar,
Central Workshops

Introduction

Central Workshops (CWS), BARC, has carried out,
during Apeil 2000, a very precise alignment of 34
numbers of 600 mm diameter glass mirrors of two
of the three Verex Elements of the *TACTIC"
Gamma Ray Telescope faclity instatied at ML Abu
site of Nuclear Research Laboratory (NRL), BARC.
For this purpose, a Laser based Plumb Line (LPL)
was earlier designed and developed by CWS and
successtully used for alignment of the mimors of the
Imaging Element of the Telescope. TACTIC'
facility consists of an Imaging Element (Central

Telescope) and three Verex Elements (Detector
|Inits), located on the vertices of an equilateral
triangle of 20 metre sides. This facilily aims for
detalled investigations on Interesting astrophysical:
objects, using a recently opened field of Gamma
Ray Astronomy and Astro-physics and thereby
would be making fundamental contributions 1o our
understanding of the universe. The Imaging unit is
at the centre of three Vertex units. The reflector of
{he felescope covers an aréa of 4 matre x 4 metre
(Fig. 1{a)). Weight of the indvidual mirrars, of 4000
mm focal kength, varies from 20 kg ( 24 mm thick} to
32 kg (38 mm thick).

CENTRAL PING
i 14 MIRPORS &

TS quteR mING
( 10 MIFRORS )

Fig.1(a) Locationof 34 numbers of mimors of Gamma Ray Telescope
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Fig, 1(b} Enlarged view of images as oblained in January 1998
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Fig. 2{a) Enlarged view of expected images ( Apni 2000 )

Previous Work

The Focal Spot size ( containing the images formed
by 34 mimors) obtained in January 1998, for the
Imaging Elemeni, was within 35 mm diameter
(Fig 1(b)). Even this reduced size was obtained
after several atiempts were made ( in the st phase)
by positioning / re-positioning the Facal plane at an
opbmum distance from the spherical concave
surface of the mirrors. Al the 34 mirmors are having

almost identical focal length of 4000 mm (£ 30mm),
NRL desired Ihat the Focal Spot size be reduced
even further to about 21mm diameter, s0 as 1o
improve the resolution of the Telescope. The
accuracy of the LPL and the procedure for its use
was such that the Image from a specific mimor could
be positioned within + 1 mm of the desired point on
the Focal plane, al a distance of 3850mm form the
surface of the mirrors.



FOCAL SPOT CONTAINING [MAGES FREOM 34 NOS. HIEROPS
WFR ) UNIT OF GAMME WAY TELESCDSE

Fig. 2 (b} Enlarged view of oblained Focal Spot ( April 2000 |

Current Work

CWS later carmied out (IInd phase) modifications by
re-positioning the individual “problematic’ mirors
(mimors producing unacceplably longer images)
closer to the Focal plane. The extent of changes/
optimum distances for specific mimors, to obtain a
minimum possible size of Focal Spot were
Iheoretically established. Based on such studies, it
was felt that Focal Spot size could be reduced
practically to & size of 20 mm (Fig 2{a)). Actual
modifications (of re-positioning of mimors) have
been implemented in January/ February 2000.
Efforts were made io contain the Focal Spot size to
within 20 mm diamefer during the process of
alignment work of the mirrors, during April 2000. The
Focal Spol size oblained now is within 20 mm
diameter (Fig. 2{b)).

Fig.3 shows the overall size of one of the Vertex
Elements of the Telescope. It Is being made ready
for the mirmor afignment work. A person, sitfing (at
Focal plane level ) on the camera holding plate,
reads the position of the Laser beam reflected by a
specific point on the Individual mirror. The mirror is

accordingly filed so as to meel the largeled |
requiraments of alignment and then clamped In that
position. The alignment work had to be camed out

Fig. 3 Vevfax Eiemant of the Telescops



in bright light conditions, during the day time anly, fo
restrict the “as visible™ size of the Laser beam, as
recaived at the Focal plane, to within 4 mm. During
the evening hours, the work had 1o be  slopped,
due o increase in the ‘as visible® size of the
divergent Laser beam, because of reduced intensity
of the background fight.

Fig. 4 Alignment work in progress

Fig. 4 shows the Laser based Plumb Line (LPL}
positionad on the mirror belng aligned. The Focal
plane has a circular target | conceniric circles of 4
mm to 160 mm in diameler )

Fig. 5 shows the close-up of the LPL and the mirrar
which reflects the oncoming Laser beam 1o the
circular target on the Focal plane

Fig. 6 shows the close-up of side view of all the 34
mirrors. The continuity of the curved refiection of the
straighl besam (Tie Red fixed in front of the mirrors)

shows the accuracy of the overall semi-parabolold
reflecting surface of the telescope.

Fig. 8 Side view of mimors aftar alignmant

Fig, 7 shows the front view of the mirors and the
circular target fixed in the Focal plane



Fig 7 Front view of mimors after alignment
Conclusion

The achievement of reduced ( and optimum
possible) Focal Spot size will lead 1o an appreciable
improvement in the rasolution of the Telescops
Pixel size of the camera of the Telescope.
containing the PMTs ( Photo Multiphier Tubes), is 21
mm in diamater. In the presant lmitation of mirrors
having almost identical 4000 mm Focal length, the
theoretically optimum Focal Spot size coukd only be
19mm in diameter CWS has been successhul in
mesting the targeted requirements.
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ANUP-16 SUPER
COMPUTER INSTALLED AT
AERONAUTICAL
DEVELOPMENT AGENCY,
BANGALORE

A parallel super computer ANUPAM-Pentium/18,
based on the lates! super computing technology
developed at Computer Oivision, BARC, was
installed &t Aeronautical Development Agency
(ADA), Bangalare, on Monday, June 1, 2000. The
system will be used for the solution of very large
Ce Fiuid Dy ICFD) probi

retated to the design of aircrafts. ANUPAM system s
5 times faster than the existng PACE-32 super
computer at ADA, supplied by ANURAG,
Hyderabed, a few years back. The total cost of the
ANUPAM supar computer is Rs. 30 lakhs which is
quite kow as compared to the cost of As, 2 crores for
the PACE- 32.

gl
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The ANUPAM super computer, christened by ADA
as ANUP-16, was insugurated by Prof. S M
Deshpande, Convener, CFD Center, Indian Institute
of Science (1ISc), Bangalore. The inaugural function
heig at ADA-CFD Lsb was well attended by many
senior scientists involved in CFD computations, from
ADA, liSc, HAL, ISRO, GTRE and ADE.

The instaliation of 16-node ANUPAM at ADA s a
very significant achievement. ADA's inferaction with
BARC started in 1994, when a very large 3-D CFD
problem related to  biturcated airintake ducts of
LCA was solved on a 16 node ANUPAM-BE0 super
computer developed eariier by BARC. This problem
could not have been solved anywhere aise as it was
taking mare than 30 days of computational tima for a
single result on tha cther computers avaiable at



that time, ADA has been primarily using PACE-32
super computer for the last 4 years for meeting their
high speed computational requirements. ADA
decided fo procure Pentium PC based ANUPAM
super compuler from BARC, as this was found to be
much faster and highly cost effective system in a
recent benchmarking exercise by iis scientists, ADA,
far the first time, could run a CFD problem invalving
4 milfion grid paints on BARC super computer which
could not be even loaded on any other system in the
country.

The ANUPAM-16 has distributed memory MIMD
architecture with 16 nodes and a file server. Each
node has & Pentum-lll @ 550 MHz, with 256 MB
memory and 16 GB hard disk. The file server is
Pentium-ii @ 550 MHz, with §12 MB maln memory
and 40 GB hard disk. The nodes and file server are
interconnected by a Fast Ethemet switch of 100
Mbps speed, The parallel soffware consists of
ANULIB, the message passing fibrary of BARC and
standard interfaces like MP1 and PVM. The system
is supporied by parallel procassing loois © ANULIB
o MP| converier, paraliel system simuiator PSIM,
syntax checker for ANULIB programs SYN, stafic

flow analyzer for FORTRAN programs FFLOW and
a recently developed Hold utiity for putting any
paralielsequential job running on the system on
hild for giving prionity fo the production runs

ANUPAM series of systems, cumently available from
BARC, are based on either Pentium PCs or Alpha
work stations and can be easily integrated up to 128
nodes, thus giving a sustained speed up 1o 25 Giga
flops on ANUPAM-Pentium and 50 Giga Flops on
ANUPAM-Alpha super computers. The systems are
designed using industry standard, readily available
hardware and software components and directly
marketed by BARC through its Technology Transfer
& Collaboration Division, Even though the full
sysiems can be supplied by BARC, most of the
components can be procured directy from the
market by the organizafion interested in having the
system, &s the systems are based on industry
standard components. BARC can provide the

Y in integrating the system on
sie. This mode of integraling system &t site is
prefemed, as it is more cost effective and requires
much iess effort in infegrating the system

in the case of ADA, most of the major components
of ANUPAM were procured directly from the market,
under the advice of Computer Division, BARC,
Three experts from BARC look less than a week 10
complete the integration of the paraliel system al
site afer the basic hardware and software
components were procured and installed by ADA.

While PACE-32 is having & sustained speed of 1
Giga Flops, the sustained speed of ANUP-16 &
about 5 Giga Flops.



ANUP-16 System Details

File Server Pentium 11| 550 MHz, 512 KB cache, 512 MB main memory,
40 GB HOD
Node Pracessar Pentium IIl 550 MHz, 512 KB cache, 256 MB main memory,
16 GB HDD
Communication 100 Mbps Fast Ethemet switch with 80 Mbps sustained |
speed 1
A Loosely coupled memury MIMD, clusher-based
Operating System Red Hat Linux 8.1
| Compilers Absaoft Fortran 77 and Fertran 90, goc
| Parallsl Software ANULIB, MPI, PVM
| Parallel Software Tools ANULIB to MPI converter, SYN, PRE, Hald, FFLOW

Benchmark Results on ANUP-16

| CDE VASBIZ ANUP-16 PACE-32 Ratio
| Time for 1 iteration Time for 1 iteralion
| Fine Grd 22.16 sec 108.71 sec. L 48
Medium Grid 6.77 sec 2742 sec. 4.05
Coarsa Grid 1.21sec | 656 sec 542 i)
SYMPOSIUM ON ISR I i e
. MRI, Ultrasound, Scintigraphy a , &n
BIOMED[CAL ENGIN EERING coverad theroretical as well :s :r:tical aspects, In
AND NUCLEAR MED]C]NE her inaugural address of the workshop, Or (Ms)
A . Somedical Enainesfing and AM. Samuel, Director, Biomedical Group, BARC,
ymp on Bi E g

Nuclear Medicine (SBME-NM 2000) was held al the
Training School Hostel, BARC, during January 27
to 29, 2000. It was attended by mare than 250
delegates from all over the country including around
a hundred engineering students.

It was preceded by a two-day workshop on Medical
Imaging conducied on 24 and 25" of January,
2000. More than 100 particlpants from &ll over the
country participated in this workshop. The workshop

defined Biomedical Enginesring as  the
"Quantification or measurement of biclogical
parametars in the field of medicine for betler haalth
care of the mankind," and stressed upon the nesd
for improving the status of Blomedical Enginesring
in the country,

In the Inaugural session of the symposium,
Dr S.K. Kataria, Head, Electronics Division, BARC
and Chalrman of the Symposium Organising
Committes, welcomed &l the delegates.



Dr §.5. Kapoor, Director, Physics and Electronics &
Instrumentation Groups, BARC and Chairman of
the Advisory Committee, SBME-NM 2000, delivered
the presidential address. He stressed upon the
need for organising such symposia more frequently
In order 1o increase interactions among the experts
from various discipiines and contribute for the rapid
growth of this field in our country. He appraised the
delegales of the latest developmants in the field like,
combining of MRI and PET images for the study of
structure as well as the function of intemal organs of
the body.

the
and Nuckear
Onls o right) :
Or SK Katana, Dr M Samusl
MI}GDM
The sy ium was formally inaugurated by Dr Anil
Kakodkar, Director, BARC. In his inaugural
address, he siressed upon the need 1o revive our
ancient sciences and vast ocean of the knowledge
by ducing objective for the
benefit of mankind. To give an example, he narrated
the incidence of Nadi Parksha performed on him by
an Ayurvedacharya, and the finer cbservations
nynummnrnulgm He urged
the B and scientists 1o make use
of al the m in cmwm m
and
m»mummmu

KMM

language of modem science. The Inaugural
address was followed by the keynote address given
by Dr (Ms) AM. Samuel, Director, Biomedical
Group, BARC and Co-chairperson of Advisory
Committee of SMBE-NM 2000. She briefed Ihe
progress made in the field of Biomedical
Engineering and MNuclear Medicine in the past
century and highlighted the areas to be attended lo
immediately in the present century. Towards the
end of the session, Or G.D. Jindal, Convenor,
SBME-NM 2000, presented a vote of thanks.

Dr Anil Kakedkar also formally Inaugurated an
exhibition of the products related to the field of
Biomedical Engineering. which was arranged at the
venue of the symposium. Over twenty big and smal
companies exhibited their products. As a first step
towards Nadi Pariksha, based on the analysis of
variabllities of peripheral biood flow, a PC-based
Instrument called Medical Analyzer demonstrated a

WORKSHOP-CUM-
ACCREDITATION COURSE
FOR HOSPITAL RADIO-
PHARMACISTS

A workshop-cum-accreditation course  was
omganised by Board of Radiation & Isolope
Technology (BRIT) under the auspices of Board of
ﬂmﬂl in Muclear Sclences (BRNS) and
Commi (RPC) at
Kam!ba Medical Cofiege (KMC)., Manipal,
Kamataka, during March 6-10, 2000, with Dr
Diwakar Prasad, Senior Manager, QA/GMP and
Secrelary, RPC, as convenor.

Widespread wuse of Technetium-95m radio-
phammaceuticals for diagnostic  investigations




demand thal sale and efficacious radiopharma-
ceuficals are formulated at the Hospital Radio-
pharmacy (HRPh) using generator systems and kits.
In India, mmmmmw
system nvolving open wet radiochemical op
Is widely used. This necessitales strict complance
of both pharmaceutical and radiclogical salety
in hospital radioph y practices. Il is
In this coniext that Accreditation/ Ceriification
Programme for the working science graduate
technologists has been nitiated 10 help the proper
practice of hospital radiopharmacies o conform to
Good Hospital Radiopharmacy Practices (GHRP).
The present course, the fourth and the final in the
series planned earler, was conducled in
collaboration with the Nuciear Medicine Department
of KMC, Manipal

el . dii I.J

Dr M.5. Valigthan, Ex-Vice Ch MAHE, rmisasing
the course manual of the workshop af e neugursl
funcion.

]

there is a rapid growth in medical technology during
the past 50 years and stressed the need 1o keep
update with new developments.

Dr N R rihy, Head, Radiopt Cals
Division, BARC and Dy. Chief Exscutive,
Radiopharmaceuticals & Labelled Compounds
(RPLC), BRIT, in his remarks, siressed the
importance of appropriale exposure on safety and
efficacy aspects needed for the graduaie
technologists already working in the field and the
useful role of the cument workshop in this regard.

Sevenieen parficipanis and seven obsenvers
attended the course. The workshop conssied of two
Guest leclures, one each by Dr N. Ramamoarthy,
Hw:l RPhD EIF.C m'Trandsn&ag-mh-.ﬁ

jooks* ad by
DrOPD Noronha, Head RMC, BARC. on "The
Practice of Hospilal Based Radiopharmacy at the
RMC - Past, Present and Future”, and 10 main
course lectures and 3 practical demonstrations. The
faculty consisted of seven scientisis fram BRIT, one
from Radiclogical Physics & Advisory Division
(RPAD), BARC, and two from KMC, Manipal, The
topics of lectures were designed 1o include all the
mbvmtsuqednmhmmﬁw
dioph , while the practicais
mmuwuwmm
preparation/ formulation and quality controf testing of
radiopharmaceuticals al the hospital radiopharmacy.
An test was conducted at the end of the

The workshop was inaug by the
cardiac surgeon, Or M.S. Valiathan, former Vice-
Chancellor, Manipal Academy of Higher Education
(MAHE). A Course Manual enlitled “"Radio-
phamaceuticals and Hospital Radiopharmacy
Practices”, compiled and edited by Dr N,
Ramamoorthy, Mr V. Shivarudrappa and Dr (Ms)
Amita A Bhelose, was on this i

programme and the successful participants were
awarded the certificates.

The " ded with @ valedictory function
presided over by Or PLN. Rac, Dean, Kasturba
Medical College, Manipal. The valediciory address
was given by Or O.P.D. Noronha, Head, Radiation

The Chie! Guest. in his address, mentioned thal

Centre (RMC), BARC, who aiso distribuled
cerfificates 1o successful participants




TWELFTH NATIONAL
SYMPOSIUM AND
WORKSHOP ON THERMAL
ANALYSIS (THERMANS-2000)
Twelith National Symposium and Workshop on

Themmal Analysis (THERMANS-2000) was jointly

organised by Indian Thermal Analysis Society
(ITAS), cio Analytical Chemistry Division, BARC,

and Deen Dayal Upadhyaya Gorakhpur Uni

poly p nuclear cements,
ceramics, glasses and other materials were
presented,  Invited lectures were delivered by
experts from various academic institutions.

The workshop on thermal analysis dealt with
lectures on basic aspects of different
thermoanalytical techniques like Thermogravimetry
Analysis (TGA), Differential Thermal Analysis (DTA),
Differential Scanning Calorimetry (DSC) and other

Gorakhpur, dufing March 2529, 2000 at the
Department of Chemistry, DDU Gorakhpur
Unversity, Gorakhpur,

Inauguration of 12* National Symposwm on Themmal
Analysis  (THERMANS-2000) at DDU  Gorakhpur
University

The sympaosium was held during March 26-27, 2000
while the workshop was amanged during March 28-
29, 2000, Ower 140 delegates aftended the
symposium while the workshop was attended by 50
panticipants from vanous unversiies.  Several
delagates Irom various scientfic and academic
organisations like BARC, Indira Gandhi Centre for

P y techniques and the applications of
these lechniques in ial cement
Industries and for nuclear waste management. A
preprint velume consisting of contributed papers and
invited talks for the symposium was brought out by
ITAS and was distributed to all the delegates. The
workshop  participants  were provided with a
technical documant consisting of lectures delivered
at the workshop also. The symposium was
supported by Board of Research in Muclear
Sciences, Atomic Energy Regulatory Board, an
Council for ific and ial R h
Several scientists from BARC served as mambars of
organising committes, while Prof. N.B. Singh served
as the chal of the local

sy

TRAINING UNDER IAEA
FELLOWSHIP PROGRAMME

BARC Imparts training to a large number of IAEA
Fellows In wide-ranging areas of nuclear scence and

Atomic Research (IGCAR), Vikram S i Space
Centre  (VSSC), Defence Laboratories and
! i | i the symy )
scientific papers on various aspects of thermal

logy. On March 31, 2000, two IAEA fellows
from Ethiopla, Mr Dawit Demeke and Mr Tanky
Wordola, completed their three-months training
in  Nuclear Medicine Techniques from the

analysis lka the study of inorgani pls

Rad Medicine Centre (AMC) of BARC. After



Mr Dawil Demeke and Mr Tarky Wordofa, fre two [AEA
Fallows from Ethiopia, after recaiving the Cerifficates from
Mr AK Anand, Direcior, Technical Coordination and
Infarmational Relationships Group, BARC.

successful  completion  of  thelr  training,
Mr A K. Anand, Director, Technical Coordination and
International Relations Group. BARC, presented
Ceriificates to the Fallows. The RMC is a WHO-
recognized collaborating centre In the: field of nuclear
medicine and s an active paricipant I the
development programmes sponsored by the |AEA
Till date, RMC has Irained about 70 LAEA Fellaws in
vanous aspects of nuclear medicine,

FORTHCOMING SYMPOSIUM

Meenakshi College for Women and Forum o
Analystes, Chennai. is organising an “Intemational
Conference on Analysis and its Applications” for 4
days in Decomber 2000 under the auspices of Board
of Research in Nuclear Sciences (BRNS)

The conference is intended 1o gather leading workers
in difieren! aspects of analysis - real, complex.
abstract. fuzzy, non-standard, elc , and provide them
Interaction with leading intemational experis in these
fieids. As the publishing omganzston of the

Intemational periodical The Joumal of Analysis
emanating from India, Forum o' Analystes feels that il
is its responsibility 1o provide a platiorm to beginners.
in the discipline of mathemaiical analysis to get
exposed 1o significant work done by intemational
experts in this discipline together with applications
thereot

(Contact © Ms. K.5. Lakshmi, Principal, Meenakshi
Coliege for Women, Arcol Road, Kodambakkam,
Chennai 500 024, Tamil Nadu.)

o ——— |

BARC SCIENTISTS
HONOURED

® Ms Prajakta Varadkar, 3 Ph.D
student under the DAE-Mumbai
University Collaboration Scheme
and working i fhe Radiation
Biology Division since December
1998, has been awarded the Dr AR Gopal-Ayengar
Radiobiology 2000 best posier award for her paper
entitled *Response of signaling pathway following
whole body gamma-radiation of mice® al ihe
Intemational Conference on Radiafion Siclogy -
Radiobiology 2000" held at Trivandum during
February 17-19, 2000,

This award, given biennially, carres a prize money
of Rs. 1000/- in cash and & citation,

® The following scientists were awarded the
THERMANS-2000 awards at the "12 National
Symposium and Workshop on Thermal Analysis®
heid at the Oeen Dayal Upadhyaya Gorakhpur
University, Garakhpur, during March 26-29, 2000




« Mr RK Mishra, Waste
Management Facilities, BARC,
Tarapur, was awarded prize for
best presentation in Inorganic
Chemisiry Section for his paper
entitied, A study of solid state
reacion between stronfium carbonate and
ruthenium dioxide” by RLK. Mishra, J.G. Shah, R.G.
Yeotikar and S.R. Dharwadkar.

« Ms Monideepa All of Applied
Chemistry Division, BARC, was
awarded best oral paper award
in Physical Chemisiry Section
for her paper, ‘Preparation
characterization and thermal
stabllity of CsaZrDy® by M. AN, R Mishra,
SR, Bharadwaj, AS. Ketkar, SC. Kumar and
D. Das.

» Ms Meera Keskar of Fuel
Chemistry Division, BARC, was
awarded second best poster
presentation award for her
paper, "Preparation and thermal
studies on Pu(MoOe¢ and
MaaPu(MoOd)s" by N.D. Dahale, Meera Keskar, K.0,
Singh Mudher, R. Prasad and V. Venugopal,

The above awards were instituled by TA
Instruments Inc. USA for bes! presentation in the
oral session by young sclentists below the age of 30
and for best poster presentalions.

m Dr V. Venugopal, Head, Fuel
awarded the  prestigious
Netzsch-ITAS  Award for his

™ outstanding contributions on the

application of fhermal analysis for nuclear materials.
The award caries a citation and a cash award of
Rs 7,500~ He was presented the award al the
Twelfth National Symposium and Workshop on
Thermal Analysis held al Gorakhpur during March
26-29, 2000, The Award is instituled by Netzsch
Geratebau GmbH, Germany, in collaboration with
Indian Thermal Analysis Society and is awarded to a
senior scientist above fhe age of 40 for his
outstanding contribution to thermal analysis.

STATUS OF WORLD
NUCLEAR POWER
GENERATION

Statistics issued by the Power Reaclor Information
System (PRIS) of the Intemational Alomic Energy
Agency indicate that 436 nuclear power plants
around the world produced a tolal of 2394.6 TWh of
electricity in 1999, compared with 2291.4 TWh from
434 plants in 1958,

During 1999, four new nuclear power plants - with a
fotal net capacity of 2700 MWe - were connecled |o
national grids for the first ime, one each in France,
India, South Korea. and the Slovak Republic
Construction work starled on seven new nuclear
power plants - one in China, two in Talwan, two in
Japan, and two in South Korea, This brings the total
of planis designaled as "under construction” around
the world to 38. The total below is based on the PRIS
statistics. Il shows the present situation in 32
countries operating nuclear power plants.




NUCLEAR POWER REACTORS IN OPERATION AND UNDER CONSTRUCTION AT THE END OF 1999

| Reactors Reactors. Muclear alectricity
| Country In operation under construction supplied in 1999
| No of Total Noof Total % of
| Units Mivis) Units MW(e] TWhie} Total
; Fegeniina 2 935 i 692 68 90
Bamenia 1 376 21 4
Baigium i) sz 456 5717
Brazil 1 626 i 128 40 13
Bulgaria [ 3538 145 471
| Canada | 14 9398 704 125
China ] 3 2167 7 5420 141 12
Czech Rep. ] 4 1648 2 1624 134 08
Finiand | 4 2655 | 21 34
France 58 63103 3750 750,
__ Gemmany 20 22782 1604 32
| Hungary 4 1729 141 383
India 11 1887 3 606 114 27
Iran 2 211
[ iapmn 53 43681 i 515 B 360
| Lithuania 2 2370 94 T3
| Wexica Z 1308 96 50
| fend 1 449 34 40
| Pakistan 1 125 1 300 07 12
! Romania i 550 1 650 42 107
Russia 29 19843 [ s 1108 144
|
South Airca | 2 1842 135 T4
| Soufh Korea ] 16 12980 i w0 i) 428
Slovak Rap. | ] 2408 2 76 | 131 410
| Blovena ] 1 632 | 45 3.2
| Spain ] B 7470 565 <1 J
| Gweden | 1 432 ] 701 468
| 5 3078 2335 360
Tawan 8 4884 ] 2600 ) 253
UK 35 12058 1.2 289
Ukraing 16 13765 4 3800 674 438
| use | 104 97145 7184 185
[ Totals AT e 351718 38 T8 | 23046

| Edited and published by Dr Vijai Kumar, Head, Library & Information Services Division,
Bhabha Atomic Research Centre, Trombay, Mumbai 400 085,
Editorial Management : T.C. Balan; Computer graphics & layout : P.A.5. Warriyar.

| BARC 1 is also available at URL:htp Bare.ernet.in (for private eirculation anly)
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