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Beginning of the new millennium is an appropriate ime o pause and reflect on what we
have achieved and where we are headed for. Even mare timely is the oppartunity for us to
cut the shackias of the past and creale a bold new vision in this aspect for the India of 21%
century. Accidents can happen anywhere, whether in the nuclear power sector or by
genetically modified orgamsms Any technalogy has both risks and opportunities. It is up to
us to maximize opp and minimize risks. How safe is safe, is some thing we have to
sort out for our setves,

Nuclear accidents like Chemobyl or Goiania [1- 3] should not lead us to afiogether
dismissing the potenfial of tapping alomic energy, Preventing & natursl or manmade
disaster may not be in our hands but liméting its impact may well be within our reach. Itis
not only our achievements in generaling more electric powsr fram nuclear reactars that hold
hope for accslerating our economic growih and prosperity, but our constant efforts in
miligating the damaging effects of the radiations that must be given rightful importance.

*This i fhs sumrmany of ffree papens presented &f the infemsfional Confennce on Radaion Profecion, Measumments and
Drssimedry: Cumant Pracions and Fulwe Trands (JARP - IC. 21, February 20- 23 2001
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Atomic Energy, Genetic Engineering or any other Cutting Edge Technology
has both Risks and Opportunities;
But by adopting appropriate safety strategies
with a strong sense of Responsibility,
we can reach the Goal with proper Accountability.
Safety is to be considered the Right,
And not just a Privilege.

Hence, coping with the future is nothing but coming ta
grips with the curent challenges. And one of the
greatest challenges we are facing loday in this regard
is the search for better interventional counter measures
which coukd help us in minimizing the radiation induced
damage in the face of ever increasing levels of
environmental radioactivity. OF the various isolopes of
Cesium {Cs), WCs is the most important and &
commen fission by-product malerial, besides being a
frequent active component of sealed sources used for
industial ( medical purposes. It is an important
radionuclide, particularly in radiation oncology, found
in  hospitals  perorming  either  aynaecological
brachytherapy or infestinal therapy for solid tumours.
All this has resulted in a steady increase in e use of
radic-cesium (*Cs) for various experimental, diagnostic
and therapeulic purposes. The presence of a large
number of nuclear reactars word-wide has further
increased the chances of its accidental release, posing

a greater radiation hazard, not only to the workers at
the reactor site and the public at close range, but also
fo the population at a distance, if they are exposad o
the air-bome radionuclide or contaminated food/water.
These risks have been cleary exemplfied by the
Chemaby! and Goinia accidents.

Radio-cesium (*Cs), parficulary '7Cs, has a high
impact an human health for following five reasons:

1, It is easily absorbed by the body through different
routes (ingestion, inhakation andlor skin penetration).

2. Ithas a relatively long bickagical half-life in humans
of about 100 - 110 days.

3. Its physical halflife is about 30 years.

It emits beta & penelrating gamma radiations.

5 It is distributed more or less uniformly throughoul
the body due to its proximity io Potassium (K).
Hence, presence of the excess levels in the
envirenment of radioactive “'Cs, a long-ived radio-
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nuclide released by the Chemabyl / Goiania accidents,
has been the major cause of concam, Agenda — 2001,
must therefore, be designed as a springboard for new
ideas and new approaches lo resole these old
problems. Our earlier as well as recenl work in
successfully dealing with the y prepared

in the event of its accidental release in place of
Prussian Blue (PB), nomally used in this regard, so
that our dependence on the impart of P8, which is not
available in India, could be considerably reduced /
avoided. Even stable Cs, nommally used in many

in the event of any accidental release of radic-iodine
and radio-strontium in the environment, has been quite
encouraging [5-7]. The present study is our modest
gttempt in this direclion to develop some new
indigenous interventional strategies, which could help
us in curtafing the whole body retention (WER) of *Cs

dustrial and bi appli is also toxic and
needs to be decorporated, in case it enters in our in
viva system,

The rationale behind this study and the panciples
behind the basic approaches adopted in dealing with
the present problem are briefly outined as under

RATIONALE

= Only one stable isotope out of total of ~36 isotopes
of Cs (*Cs: Ty2 ranging from 0,385 to
2.95 x 10° years).

= Bofthe *Cs isotopes are fission products.

»  WCs (T ~ 30years) is one of the high yield fission
products {6 atoms / 100 fissions)

= *Cs fallout reaching humans through plant — animal
food chain.

»  *Cs, with its proximity to *K’, gets avidly concentrated
by sofi tissues, maximum by skeletal muscle.

= Stable Cs is also toxic to our in vive milieu.

BASIC APPROACHES BEHIND OUR INTERVENTIONAL STRATEGIES

/ Diluting the radioisolope with its stable isotope, viz.
stable iodide in case of radio iodine [5,6].

‘/ Trial of simple congeners / their salts, which have similar
properties as radio-nuclide [7].

/ Use of some commeon dietary / health promoting
substances with some mild excretory properties [8].

v Use of metal chelators / complexing agents.




Protocol

®  Radio-cesium, (*Cs - |, 3pCi / ml) was administered orally to all the
different groups (6 each) of rats (270 — 300g).

®  They were put on the following treatment — regimens: | hr post *Cs
— ndministration, 5 d / week for — 4 — § weeks.
1) Cantrol - placebo (1 ml water, orally),
b) Prussian Blue (PB) : Smg suspension / ml/ day / 100g BW,
orally.
¢) KBC - Potassium (K) based compound, prepared in our lab:
5mg suspension /ml/ day per 100g BW, orally.
d) KDS — K based dietary substance: | ml initially and later
given, instead of drinking water.
) Congeners & metal chelators:
i Glucose saline (GS): | ml initially and later given instead of
drinking water,
il  Cyclodexwin (CD): | ml (1.5%) initially and later
given as 1.5% solution, instead of drinking water,
ii.  Crown ether (15 CE): 25 mg/mi/ rat / day.
iv.  Potassium Gluconate (KG): 15 mg / ml / d. orally and 5% in
the diet, 2 weeks later 1o CD — treated rats.
v. CBC — Calcium (C) based compound, prepared in our lab :
5 mg suspension / ml / day per 100g BW, orally, 2 weeks
later to GS ~ treated animals.
) CBC: Smy suspension { ml / day per 100g BW, orally, was
later repeated in the fresh group of rats 1 br after the
administration of *Cs .

Whole Body Retention (WBR) of *Cs was measured every day for
~ 4 - § weeks, in specially designed gamma counter (Fig. 1),
reutinely used for  bio-distribution  sudies  of  the
radiopharmaceaticals [9,101.

Results

WER of *Cs, given as percent of the administered
dose, in control and experimental group of rats,
Ireated with PB and KBC is shown in Figs. 2. Initially
both these compounds (PB & KBC) seem to be
equally effective in enhancing the clearance of *Cs,
compared to that in untreated control animals,
during 1% week of their administration {Cont. ~ 36%,
PB ~ 10%, KBC ~ 6%). Thereafter, rats from KBC -
treated group started showing significant reduction
in their WBR of *Cs, bringing it appreciably lower o
~0.7% by the end of the fourth week compared to ~
3% in the animals treated with PB (p< 0.001),
while WBR of *Cs in control animals still remained




{ significantly higher at ~ 13% of the administered found to be maore wel compared to that from other
| dose. two groups. WBR of *Cs in these rats was also
It s further observed that the rals supplemented significantly reduced (~§%), compared to that in

| with KDS as drinking water were certainly drinking coniral group of animals (~13%) afler 4 weeks with
1 more flud than ofher two groups of animals, concomitant increase In the clearance of *Cs from

prohably because of its sweel taste, and also their in viva smem but significantly lesser than PB
passing more urine as heir cage-beddings were - treated rats (Fig.3)

Fig. 2. Comparison befween PB and KBC
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Fig. 3: Companson between PB and KDS




Fig. 4: Comparison of Contral, GS, CO and CBC wilh P8

Fig. 5: Comparison batween PB and CBC




Fig. 6. Companson of Conirl, G5, KDS, CBC and KBC with PE

Only PB-supplemented rats showed significant
reduction {~7.0%) in their WER of *Cs, compared to
the: other set of animals, treated with one of the Cs
- congeners (sodium as glucose saline - GS) and
metal chelators (cyclodexirin & crown ether), as
WER of “Cs in these groups of rats remained at
cantrol level (~27%) for the first two weeks (Fig. 4).
'WER of "Cs was again measured after every 24h
for further two weeks, afier the change in the
treatment regimen of the rats from GS—group to
another new calcium based compound - CBC,
prepared in our laboratory and those from
cyclodextrin  (CDj-treated  group to another
- as | gl
(KG), after first two weeks an the treatment of G3
and CD, respectively.

As is seen from Fig. 4, all the rats from PB and CBC -
freated groups showed significant reduction in WBR of
*Cs (2% & 5% respectively), but nat in other groups of
animals, which remained al conrol level {~10%). CBC,
when supplemented initially, also showed enhanced
clearance of *Cs from the in v system of the
animals, compared to I3t of PE-ireated rats (Figs. §
&6).

Discussion

The search for the effective counter measures for
intemal as well as extemal radioactive
cantamination in the event of any sudden release of
radioactivity in the environment has been going on
since  the Hiroshima and  MNagasaki  alomic
bombings, over a half century ago. But it has picked
up its pace malnly after the Chemobyl accident in
April, 1986 and radiclogical accident in Gainia in
Brazil in September, 1987, resulting in the *Cs -
conlamination of a large number of people, spread
over a wide area.

The presence of *Cs in the human body was
Identified through spectrometry for the first time in
1056, almost & century after Cs—metal was
discovered from the mineral waters of Durkheim,
Germany, in 1860 by Bunsen & Kirchhof Cs—
compounds are readily absorbed into the gut and
follaw the movement of Potassium (K) in our body,
competing with it for transport across cell
membranes. The main pathway for Cs - excrelion is
through glomerular filtration in kidneys. Because of
its reabsorption in the intestine, Cs also gets
cleared, parlly through faecal excretion, more often




afler ils chelaion by any complexing agent like
Prussian Blue,

Prussian  Blue (PB), 2 practically nonloxic
compound, has been found to be very useful in
enhancing the clearance of *Cs from the in vivo
system (3], in the affected population, in Goinia
accident, reducing the biological half life of *Cs to
142 to 1/3 of its original. But, the radialion dose,
however small, 15 capable of inducing cellular
malfunction, and the probability of ifs occurrence,
but not its severity, depends on the radiation dose.

There is no other known compound which has been
as effective and useful as PB in the decorporation of
*Cs from our in vivo syslem. But il is not avallable in
India and there has been quite some difficulty in the
recent past in oblaining it from outside. Considering
the severity of the radiation damage [1-4] in the
event of any sudden release of *Cs, Atomic Energy
Regulatory Board has asked RMC to shoulder the

metal chelators, was also examined for increasing
the clearance of *Cs from the Interior milieu

Many micro { macro—nutrients present in our dielary
substances have found wide spresd use as
important haalth promoting agents by their inharent
protective properfies against fhe onset of the
disease process. The |atter could be due to their
anti-oxidant nature, helping to scavenge the free
radicals generated by the oxidative stress due to
ionizing radiations, or these nutrents may have
some other property by which the hamful
substances could be cleared at the faster rate, The
increased intake of this distary mixture, used in the
present study, with a mild diuretic and laxative
property, besides having sodium and potassium —
the congeners of Cs, in some natural complex form,
could have helped in the removal of *Cs al a little
faster rate than that in the conirol rats. Though ihis
clearance of "Cs from in vivo sysiem of the rats,
was quite smaller compared fo that abserved in PB

responsibility of developing some new inter
stralegies which could possibly be more or as
potent as PB in enhancing the clearance of *Cs
fram our i viva system. Qur exhaustive efforts pul
in this search are not because of any academic
interest bul because of a dire necessily in the
prevail In i of our
search far alt frategies, we have prep
some new compounds in our laboratory. The
efficacy of such two new compounds prepared in
our laboratory with potassium and calcium base
(KBC and CBC} has been examined, in curtailing
the WER of ingested *Cs, in comparison o PB, in
rats. PB, KBC and CBC were administered in
equivalent dosage (Smal100g BW) as suspension in
waler, because of their insolubiity. Both KBC and
CBC were found to be more effective than P8, in
enhancing the clearance of *Cs from the in wvo
system of the znimals (Figs. 2,3, 4 & &).

The efficacy of one of the natural, routinely used
distary substances (KDS) with mild diuretic and
laxative properties and g S0ME G

{viz. Na & K, being In the same group as Cs and
shaning some of its commn properties) and known

| animals (~ 8% vs 3%), it does
pru\ude us a useful altemative natural dietary
substance which, besides its health improving
properties, could also help in curtailing the WBR of
ingested *Cs and could be given along with any
suitable compound for enhancing the rate of
clearance of ‘Cs. However, two salts of Cs —
congeners (Na & K) and metal chelators!
complexing agents did not help in reducing the
WER of *Cs.

The results of this exhaustive study are quite
encouraging and warrant a detailled in depth
examination of the composition, besides its toxicity,
if any, of the new compounds (KBC and CBC),
which show better decorporation of *Cs than PE,
from the in vivo system. The conclusions and
comments in brief along with the message this study
conveys are given below.

Conclusion and Comments

¢ The new prepared compounds in our laboratory
- KFB, CaFE & CaMgFE — show better
decorporafion of *Cs than PB-the Goid



MESSAGE = MESS + AGE

w» Clear the mess out af
vour age about the
seare of radiation —
zards and be ever
ready with necessary
emergency
prepuredness.
Preventing natural
disasier or man made
accidents may not be in
our hands, but limiting
its impact may well be
within our reach

standard, nommally used, resulting in more
reduced body burden, compared to that by PB.

* KDS, though less effeciive, is a natural dietary

substance with heallh-promoting effect and can
be a useful afternative in enhancing "Cs —
clearance, along with any suitable "Cs
dacorporating agent,

¢ Many of the salts with Cs-congeners as well as

knewn metal chelating agents are not capable
of reducing / decorporating *Cs from in wivo
system.
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DESIGN AND DEVELOPMENT OF DRIVE MECHANISMS FOR
ADJUSTER RODS, CONTROL RODS AND SHUT-OFF RODS
OF TARAPUR ATOMIC POWER PROJECTS-3&4

D.N.Badadkar, N.K. Singh, N.S.Dalal, MK Mishra and Manjit Singh

Dwision of Remate Handling & Robafics

Introduction

BARC and NPCIL have eniered into Mall for design
and d £ aof drive mechanisms for adjuster
rods, confrol rods and shut-off rods of Tarapur
Afomic Power Projects (TAPP) -3 & 4

Signing of Mol! belween BARC & NPCIL

Under the Mal, Division of Remote Handiing &
Robotics (DRHR), BARC, shali carry cul the design
and development of prototype drive mechanisms
and issue detalled drawings and specifications to
NPCIL so as to meet the TAPP-3&4 project
schedule requirements. The BARC drawings and
specifications shall be directly used by NPCIL for
production of drive mechanisms for TAPP - 3 & 4.

DRHR, BARC, has designed cable winch drive
mechanisms for adjuster rods, contrel rods and
shut-off rods of TAPP - 3 & 4 incorporating a
number of advanced features. These mechanisms
are significantly different from the mechanisms used
in Dhruva, Kaminl and 220 MWe PHWHRs, The
prototype drive mechanisms are being tested on full

scale test station at BARC for design validation, The
tender drawings (fotal 240 nos.) and specifications
for production of drive mechanisms have been
issued to NPCIL. Under the Mol , NPCIL shall
maintain the heniicity of drive

drawings made by BARC. The clearance for
production shall be given an completion of testing of
protolype mechanisms at BARC,

Functional Requirements

The drive mechanisms are designed to meet the
falk functional

» Raising, lowering & holding of rads

« Position indication & limit position indication

= Scram characleristics

*  Size constraints

« Environmental conditions

« Remote engagement/ disengagement

« Limited reactivity addition capability

» Fail-safe, non-reverse scram characterisiics

= Service life requirements

o Trps, alams & indications to check safe
operation & healthingss

« Reliable, non-dependent on exlemal power
source for safety action

«  Minimum periodic maintenance

Easic Design Specifications: The basic design
specifications for the drive mechanisms are as
follows



Number of shut-off rods

Number of control rods

Number of adjuster rods

Reactivity worth of shut-off rods

Total travel of shut-off rod { control rod
Weight of shut-off rod / control rod

Total length of shut-off rod / control rod
Reactivity addition rate during withdrawal of rods

processing and actuation delay

Speed variation of adjuster rods | control rods
Weight of adjuster rod

Time to raise adjuster rod al max speed

Drop time for 5340 mm (90% traved) of control rod

IMax ambient temperature for machanisms
Max radiation fietd for mechanisms
Applicable code

Time to raise shut-off rod / control rod (at max speed)

Max linear speed during withdrawal of shut-off rod / control rod
Drop time for 5940 mm (%0% fravel) of shut-off rod, excluding signal

Partial drop distance for stepback function of control rod

: 28

C 4

i

o T2mk

. G600 mm

: S0 kg

© 150+ 10s

;5500 mm

: <0.33 mils

: 56.5 mmis

© 1801

: Upto 1:10

: 15kg

L 70+ 10 sec

: 4 SBC approx.

. Anywhere upto 100% drop

. B5°C

1 10 Réhr

. ASME Boiler andPressure Section
Ill, NB and for OBE & SSE

Shut-off Rod/ Control Rod Drive Mechanism:
During normal reactor operation, shut-off rods/
control rods are held through  electromagnetic
clutches for fail-safe operation. On de-energisation
of clutches, the rods fall freely under gravity. The
drive mechanisms for shut-off rods and control rods
are (dentical. The shut-off rod element contains an
orifice at its top end which comes into action at 80%
downward travel of the red and limits its free fall
speed. The control rod element contains an orifice

at its bottom end to limit its free fall speed. The
hydraulic dashpol is designed to gradually reduce
the speed of shut-off redicontrol rod during 90% ta
100% downward travel

Adjuster Rod Drive Mechanism: The adjusier rod
drive mechanism is designed for raising and
lowering of adjuster rods at controlled speeds and
does not contain ele clutch or hydrauls
dashpat.




Y

Shut-off rodicontral rod drive mechanism Adjuster rod dnive machanizm
Sub-agssemblies: Sub-assemblies:
1. Motar sub-assembly 1. Motor sub-assembly
2. Worm gear sub-assembly 2. Worm gear sub-assembly
3. E ic clteh sub y 3. Potentiometer sub-assembly
4. Reduction Unit-| sub-assembly 4, Reduction unit sub-assembly
5. Mechanism housing sub-assembly 5, Mechanism housing sub-assembly
6. Sheave shaft sub-assembly 6. Sheave shaft sub-assembly
7. Polentiometer sub-assembly 7. Reed switch sub-assembly
4 Reduction unit-|l sub-assembly
9, Hydraulic dashpot sub-assembly
10. Limit switch sub-assembly
11, Reed swifch sub-assembly
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Orop cheractenstic of shul-off rod for TAPP-3&4

Salient Design Features: The salient design
fegtures of drive mechanisms are as follows:

* 28 shutoff rods consfitute the Primary
Shutdown System, 4 control rods and 17
adjuster rods constilute Reactor Regulation
System. The unavallabiity of the Primary
Shutdown  System shall not exceed 107
yearfyear,

* Heavy waler moderator is used for cocling of
shut-off rods, control rods and adjuster rods. A
perforated guide tube surrounds each shut-off
rod, control rod and adjuster rod. The guide
tubses for shut-off rods and control rods are
dantical.

= The drive mechanism s flange mounted on top
of guide tube extension and it forms part of
pressure boundary for heavy water moderator
system.

= The drive motors in the drive mechanisms
operate on 3 phase 220V, 50 Hz. The drive
mmators for contral rads and adjuster rods are
deslgned for variable speed | 10% to 100%).

= Simplified absarber element design to facilitate
easy inspection and replacement of wire rope

used for attaching the absorber element to the drive

mechanism,

= The electromagnetic clutch operates on 80V dc.
Clutch design and torque capacity are suilable
to permit parfial release of shut-off rod from
parking posiion for checking healthiness of
drive mechanisms. Clutch design and torque
capacity are also suitable to parmit re-arresting
control rod after release for reactor stepback
function.

*  50% free fall of shut-off rodicontrol rod {without
dashpot) for highest reliability and consistent
perormance. Maximum free fall speed of shut-
off rod element is limited through the use of an
arifice &t its tap end | orifice is effective during
B0% to 90% downward travel of shut-off rod)
Maximum free fall speed of control rod element
is limited through the use of an orifice &l ils
bottom end.

» Hydraulic dashpot incorporates an oil window
connected to low pressure side. Above the oil
Jevel, the window has adeguate space for
expansion of oil at high ambient temperature.

= The conventional single vane replaced by
double vane 1o balance forces on dashpot shaft




Optimisation of orifice in control rod element for

anising from high oil p
action,

= A scraw for controlling ofl bypass from high
pressure side to low pressure side for adjusting
damping characteristics of dashpat.

= Modular design of drive mechanism layoul to
pefmil  in-situ - maintenance/replacement  for
individual sub-assemblies, eg. motor and
worm  gear, clutch, dashpot, swilchgear,
patentiometer, &lc without opening moderator
pressure boundary,

= Better lubrication for gears, bearings, pick-up
rings and spiral springs for long wear life.

= Rope sheave in placa of rope-drum to eliminate
chances of wire rope coming off the drum
groove.

* Provision of single tum triplicate potentiometer
an dashpat shaft to monitor retieval of spiral
spring while the rod is being raised. Raising of
fhie rod will get inhibited incase of unsatisfactory
refrieval of dashpot shaft, Rationality checks on
potentiometer signal shall be done to detect
potentiometer failure.

= Provision of mulliturm dual potenfiometer to
manitor confinuous position of rods, Rabonality
checks on polentiometer signals shall be done
ta detect potentiometer failure,

= Provision of nugged triplicated switchgear unit to
monitar shut-off rad drop time for 90% fall.

during d

*  Gear reduction trains for polentiometer and limit
swilches are eliminated.

= Provision of one set of triplicated reed switches
(directly actuated) to indicate shut-off rod fully
out posiion for motor cut-off, Second set of
read switches shall be wired fo the safety
channels of protective system.

Design Testing of Prototype Units

« Effect of initial accelerating spring on rad drop
dynamics

= Optimisation of orifice in shut-off rod element for
rod drop dynamics

mzi drop dynamics and clutch rasatting

Effect of hole in guide tube stoppper plate on
rod drop dynamic

Effect of perforations in the guide tube on rod
drop dynamics

Effect of water level vanation in calandria on rod
drop dynamics

Optimisation of parfial release characteristics of
shut-off rod for on-line testing

Effect of moderator cross flow on rod drop
dynamics

Effect of dashpot by-pass screw adjustments on
rad drop dynamics

Qualification of Special Hardware Items
on Test Rigs

Test rig for qualifcation of spival spring, rotery switchgear and

Simulated testing and qualification of dynamic
shalt seals used in sheave chamber and
dashpot for 50,000 cycles.

-

potentiometer

Simulated testing and qualification of spiral
spring, rotary switchgear and potentiometers for
10# cycles.

Simulated testing and qualification of reed
switch unit for 106 cycles.

Qualification of drive molor and electo-
magnetic clutch.

Qualification of wire rope & ils crimped
terminals.



MECHANICAL SHAFT SEALS FOR SHEAVE SHAFT
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Sealfest g

Life Testing of Final Prototype Units

The final protatype mechanisms  incorporating
special hardware items shall be lested as follows:

= The shut-off rod drive mechanism shall be
tested for at least 5000 full drops and 2500
partial release tests (on line test) with inspection
and preventive maintenance after every 500
drops and servicing after every 1000 full drops.

The above mentioned drive mechanism shall also
be tested for at least 2000 partial drops from various
heights (for stepback) as control rod  drive

mechanism  with Inspection  and  preventive
maintenance after every 500 draps.

* The adjuster rod drve mechanism shall be
tested for afleast 4500 cycles with inspection
and preventive mainfenance after every 500
cycles

Status of Development

*  Mark-l shut-off rod drive mechanism has been
tested for 1000 drops and & Mark-ll has been
tested for more than 5000 drops for design
validation and  optimisaion  of  scram
characleristics and further testing is In progress.

= The adjuster rod drive mechanism is being
tested for design validation,

= Qualificaion of dynsmic shaft seals, spiral
spring, rotary switchgear, potentiometer and
reed switches is in progress.

*  Manufacturing of final prototype mechanisms
incorporating qualified hardware ilems is in
progress.

BARC SIGNS MoU WITH
BEL

BARC and Bharat Electronics Limited (BEL),
Bangalore, have signed Mol for joint development
of Laser Communicator and its applications.

Laser Communication System consists of two sets
of Optical Transceiver units. It offers a low cost and
low power, shortfong range (1.5 kmi10 kms),
compact and light weight, secure speech
fransmission of telephonic quality in full duplex
mode using pulse frequency modulation at 10 kpps.

The main advantages of this atmospheric line-of-
sight communication link, using a near infrared
(invisible) light carrier beam, are :

+ High security and privacy
+ Low cost of instaflation



Al Mall signing funclion, seated (from Jeft fo night} are: My S.L. Makker, Laser & Flasma Technalogy Divisien, Or N, Venkaframeni,
Hagd, Laser & Plgsma Technology Division, Mr Amar Sinha, High Pressure PRysics Division, Or BN, Karkera, APPD, Or R.B. Grover,
Associate Divector, TC & IRG, Mr 5.C. Khanng, Direclor, Com. & Man. Sandces, BEL, Bangalore, Mr AM.  Pafankar, TT4CO,
Mr T.A. Prasad, General Manager, TORQUE, BEL, Bangsiors, Mr T.R.K. Janardan, Ganeral Manager, BEL, Pune

+  Quick and easy installaion and alignment
+ Free from EM/RF inferference
+ Nolicence required

Prototype laboratory model has been developed at
Laser and Plasma Technology Division of BARC.

BARC will provide design expertise and BEL wil
cary out engineering and ruggedisation of lab
model. Manufacturing and ialisation wil be
done by BEL. Development of beam lock system
will also be camied out to widen the scops of
pplication of Laser Ci

WORKSHOP ON ‘RADIOLOGICAL EMERGENCY
PREPAREDNESS FOR MEDICAL OFFICERS'

The 11th Training Workshop on  ‘'Planning,
Preparedness and Response to  Radiological
Emergencies for Medical Officers’ was held at AERE
Auditorium,  Niyamak Bhavan, Anushaktinagar,
during March 12-15, 2001 and was altended by
26 medical doctors from Tarapur Atomic Power
Stalion (TAPS), Rajasthan Atomic Power Station
(RAPS), Madras Alomic Power Station (MAPS),
Marora Atomic Power Station (NAPS), Kakrapar
Atomic Power Station (KAPS), KGS, Nuclear Fusl
Complex (NFC) (Hyderabad), Rare Materials Plant
(RMP} (Mysare), Primary Health Cenfre (Tarapur),
Medical Division, BARC (Mumbail, LTMG (Sion)
Hospital, KEM Hospital and Seth G.S. Medical
College, Parel, Mumbai,

Mr B.K. Bhasin, Executive Director {0}, NPCIL,
welcomed the Guest of Honour Padma Bhushan
Dr. Anil Kakodkar, Chairman, AEC and Secretary,

DAE, all the other distinguished invitees and the
participants. In  his introductary remarks, Mr
G.5. Jauhri, Head, Health Physics Division, BARC,
sald that radioactivity was no stranger to a medical
professional, but the aim of the workshop was 1o
equip the paticipants with the state-ofthe-art
knowledge on medical management of radiation
injuries. The Presidential address was delivered by
Dr. V. Venkat Raj, Direclor, Health, Safety &
Environment Group, BARC. He emphasised that a
lot of knowledge would be gained by the
pariicipants by aftending this workshop, but
considering the defence-in-depth philosophy used in
our plants and the practice of safety culture, it is
highly improbable that the participants will ever have
to use this knowledge in practice,

In his inaugural address, Or. Anil Kakodkar stated
that the fear for nuclear radiation in public psyche is



because of the temible effects unleashed by the
atomic bombs on Hiroshima and Nagasaki, He
emphasised that nuclear power programmes should
be carried forward while taking care of the public
sansifivity, He said that medical doctors can play an
integral role in (1) shaping public sensitivity,
(2) providing medical management, and (3) handling
an emergency situation, should it ever arise. Instead
of having an exclusive emergency plan for nuclear
plants, he advocated the formulation of an universal
disaster mar plan, the mechani of
which could also be activated In case of other
conventional  emergencies  like  cyclones,
earthquakes, industrial accidents, efc, He said that a
large pool of medical professionals should be
created to handle any sort of emergency and these
medicos should function under the framewark of a
full fledged disaster management plan. He sald that
a database of this kind should be available so that it
may be made use of in case of any requirement. He
also said that this infra-structure should be kept in
operational mode by conducting drilis from time to
lime: s0 that the system should not fall in case of an
emergency

tnaugurafion funchion of fthe BARC-NPCIL 11% franing
workshop  on  Flanning, preparsdiess & response fo
radivlgical emergencies for medical offcars' held at Nyamak
Bhgvan, Mumbal Ssated on the dais (fom Bl . Mr G.5.
Jaute, Mr B Bhasin, Dr V. Venkatrs), Dr Anl Kakodkar
(Guest of Honowr) and Dr B.J. Shankar

Dr. Anil Kakodkar inaugurated the Workshop by
lighting the traditional lamp.

The inaugural function concluded with the Vote of
Thanks proposed by Dr. P.R. Bongirwar, Medical
Division, BARC and Member, Omganising
Committee.

CANCER AWARENESS
CAMP

The Women's Cell of BARC and the Cancer
Patients Aid Association organised a cancer
awareness programme for the employees of BARC
and the residents of Anushaktinagar The
programme was inaugurated on June 20, 2001,
with & lecture by Ms Alka Kapadia on cancers
related to women. She emphasised on the
prevention and eary detection aspects of cancer.
Or & Damodaran, Medical Officer-in-Charge, BARC
Dispensaries, introduced the speaker. DOr AM
Samuel, President, Women's Cell, presided aver the
function and Ms S.0. Joshi, Medical Sacial Work
Officer, BARC Hospital & Secretary, Women's Cell,
propased the vote of thanks, The response was
overwhelming and a series of 5 check up camps are
baing organised in Anushaktinagar for more than
300 women

PATENT SEARCH ON THE
INTERNET

Why

*  Hnow what's latest in your area of work at fhs sfart
of an R&D program to avoid duplication

# Ascertain whether your crealion, idea or process is
novel of nat befare applying for patent

» Gef ideas for solving your fechnological problems
as browsing through patents provides invalusble
source of up-lo-date infarmation

¥ Monitor wordwide lechnology trends by knowing
number of patent appication flings i any
paicular area
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How

There are & number of patent database sites. Almost
every national patent office has its own site apart fom
nfemational organisations and database vendors.
Some provide  Bibliographic  (with or  without
abstract) detals, Full-text or both. Some are paid and
some are free. Some are for patent applications filed,

some are for patents granted and some are for both,
Normally, it Is believed that & search in the following
two sites, which cover major players including India,
would reasonably ensure that the work has not been
patented or applied for.
USPTO [US Paten! & Trademark
\ Offica) http:iwww.usplo.goy
Gives bitliographic & fullext for bath
patents  granted  and  patent
P appliations fled in US. (Go bo
‘sgarchable databases’, ‘patent and
published appiication fullext databases™ & ‘quick
search’ in 'patent grants’ ‘patent epplications’. 'Help'
would quide you to proceed further).
EPC (European Paent Office)
@) hitp:/lep.espacenet.com
Worldwide database for patents
granted and PCT applications filed.
{Help' would guide you through the ‘quick search’ in
the home page).

Other useful sites:

= hitpaiwww.wipo.int

Warld Intellectual Property Organization initiated an
intemational patent fling system under Patent Co-
aperation Treaty covering more than 110 countries.
This site provides bibliographic information  with
abstracts for intemational patent applications filed
through the PCT system.

+ hitp:/ipk2id.delhi.nic.in
National Informatics Centre, New Delhi's site having
databases of LS, Europe and INPADOC,

» http:liwww.indianpatents.org
Hasted by TIFAC and gives Indian patent appications
filed since: January 1985

= httpitvwevew.derwent.co.uk

Derwent Information's paid site coverng infarmation
from over 40 palent issuing authonties and various
soenfific joumals and  conference  proceedings
woridwide.

= http:fiwww fiz-karlsruhe.de

STN Intemationaf’s paid site for value added senices
on literature and patents search.

WORLD NUCLEAR POWER
STATUS 2000

Figures released by the Intemational Atomic Energy
Agency |AEA) show that there were 438 nuclear
pawer units in operation world-wide as of 31¢
December 2000. Six new nuclear units were
connected to the grid during the course of last year.

Duning 2000, six new nuclear powsr units with a
total net capacity of 3056 MW were connected lo
the grid. Three of them were in India (Kaiga-1,
Rajasthan-3 and Rajasthan-4); the other three were
in Pakistan {Chashma), Brazil (Angra-2) and the
Czech Republic (Temalin-1).

Muclear power provides about 16% of total global
electricity, with some 83% of nuclear capacity
concentraled in industrialised countnes. The 10
countries with the highest reliance on nuclear power
in 2000 were: France(76.4%, Lithuania (73.7%),
Belgium {56.8%), Slovak Republic [53.4%), Ukraine
(47.3%), Bulgaria (45%), Hungary (42.2%), Republic
of Korea (40.7%), Sweden (38%), Switzerland
(38.2%). Owerall, 17 countries relied on nuclear
power plants to meet at least 25% of their lotal
glactricity needs.

The following table shows country-by-country
figures for the number of nuclear power units in
operaion and under construction at the end of
2000, otal nuclear output and nuclear share In
electricity  production, and fotal operafing
Brperience.



WORLD NUCLEAR STATUS 2000

Reactors Reactors Nuclear electricity
Country in operation under construction supplied in 2000
No of Capacity Noof | Capacity Nuclear
Units MW(e) Units | MW(e) | TWh(e) | Share (%)

Argeniina 2 535 /Y 573 7% |
Armania 1 376 184 R
Belgium 7 5712 454 56.75

| Brazil 2 1855 555 145

| Buigaria [ 3538 18.18 4
Canada 14 9998 68,68 118
China 3 2167 8 5420 16 AL

| Czech Republic 5 2669 1 a1z 13.59 185
Fintand 4 2656 21,06 22,15
France 50 53073 395 764
Germany 19 1122 1506 3057
Hungary 4 1755 ) 14.72 4219

| India 14 2503 14.21 314
Iran 2 2111 i
| Japan 53 43481 3 3180 304,87 3382
Karea, Republic of 16 12990 4 3820 103.5 4074
Lithuania 2 2370 84 73,68
Mexico 2 132?_ T.92 3188
Netherfands 1 449 37 40
Pakistan 2 475 108 165
Romania 1 50 1 650 505 1086
Russia 7 18643 3 725 119.65 4% |
Sauith Africa 2 1800 12.99 558
Slovak Republic 5 2408 2 778 16,49 5343
Slovenia 1 675 454 738
Spain g 7512 593 27,63
Sweden 1 5432 548 3
Switzertand 5 3182 2485 .18
UK 3 12868 783 218 |
Ukraine 13 11207 4 3800 724 4728
USA 104 EIE 538" 1983 |
Total* 436 351321 31 27756 | 244753
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