





biology, collagen and bio-polymers, datalysis,
chemistry, computerisation, process design and simu-
lation design, tissue culture and polymer technology.
New computer facilities are proposed to be added at
some of the national laboratories like SERC, Roorkee,
Madras, NAL etc. Multi-disciplinary and multi-agency
projects are being formulated jointly with other agen-
c'es like Department of Steel Deptt. of Ocean
Development, Department of Elecironics, - Depart-

ment of Coat etc. In these programmes the existing
investments of CSIR laboratories would be utilised
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- sions, viz.

along with the expertise and facilities available with.

the concerned collaborating agencies -towardg sofution
of major tasks defined under a project, The multi-
agency pxo]ects of relevance to steel sector so far

identified pertain to conservation of coking coal, raw ’

material beneficiation = and agglonemtlon conser-
vation of energy, new high valued steel alloys, alterna-
tive procesg for steel making refractories, coriosion
resistant materials for tribofogy. Ma]Or programme
in the area of electronics so far identified pertain to

development of semi conductor devices, process con-

trol instrumentation, vacuum tubes thyllsto1 inverter
for railways; fibre optics, electropics and electronic
materials. Similarly in the area 'of oceanography, a

long term plan has been evolved relating to explora-'

tion of sea bed minerals, minerals under shallow
waters, living resources, fraining centre as well-as an
Institate for Shipping and Ocean. Engmeermg Re-
search.

Department of Ocean Development

23.12 DOD has
loan scheme from the FRG an oceanographic re-
search Vessel, “Sagar Kanya” meant for scientific re-
search in the fields of geology, geophysical sciences,
oceanography, matcorology etc. The ship has been
dehvered recently. DOD will cariy out cruise plan-
ning in consultation with various agencies. The ac-
quisition of a fish¢ries and oceanographlc rescarch

- vessel (FORYV) is another continuing scheme. The ship

is being acquired from Denmark, * The ship is likely to
be delivered in November, 1984 and this will be used
for carrying out research in the field of living resourc-
es, location of fish resources etc. Among the new
major programmes of the Department, mention may
be made of the Antarctica Expediticn and Polyme-
tallic Nodules Programme. Two successful expedition
to Antarctica were undretaken during 1981-82 and
1982-83. The Department envisages two or three
such . expeditions annually from 1983-84  onwards.

Bombay, Ghaziabad and Madras.

acquired through a grant-cum- -

" (i) uvpland, midland and low Jfand situations;

ploration and collection of nddules. The DOD» is cur-

rently engaged on developing a Decade profile on

various aspects of development and its relaled pro-
grammes,

Natmnal Tent House : -

23.13 During 1980—83 a number of sophlsticatcd
equipments have been purchased and four new Divi-
_ Agro Chemicals, Metrology, Rubber and
Plastics, ~Electronics were created. Part II” of the
UNDP Project relating to augmentation of testing
facilities at NTH is expected to be operational dur-
ing 1983-84. Other programmes include inutroduciton
of new areas for testimg and calibration, organisation
of training cells, maintenance of ‘better liaison with
industry and building and construction works at

Envn'onment

e

©23.14 Plcase see the Chapter on Environment. ' -

B. S. & T Companent under Deptts|Ministries
Agriculture, Animal Husbandry and Fisheries

7 23.15 The main S and T thrust in the field of
crop production has been on varietal improvement
and development of new technologies to diversity
agricultural production, , Several improved varicties of
rice were recommended for release specifically for
(i) re-
. tungo

sistance to gall-ridge, brown plant hopper,

virus etc. " An early maturing rice variety suitable for )

flood prone areas of Assam and 2 variety for saline
area were also major releases. Several disease resis-
tant varieties of. wheat were déveloped. Under the
oil seeds programme about 30 improved varieties of
ground nut were released for various parts of the

-country; several other varieties of oil seeds like Sesa-

* mum, safflower etc. have also been developed and

Antarctica Study would be a continuing one and the

Department envisages to set up a‘permanent and sea-
sonally manned station at Antarctica, and for servic-
ing the station the Department proposes to.acquire
an ice breaker. An Antarctica Study Centre is pro-

posed to be set up consisting of scientific technical

and logistic personnel, The polymetallic nodules pro-
gramme envisages survey, exploration, collection,
laboratory investigations of marine mineral resourc-
es and feas1b111ty studies for their comrnercml 5.3

ploitation. * India has been recognised as a pioneer in- -

vestor by the Third UN Conference on the  Laws of
the Seas in-Anril, 1982 The programme would be
sharpened in the coming years by way of detalled ex~

-released. Several varieties like sorghum, cauliflower,

potato etc. were also identified|developed. In dry
land agriculture, suitable crop production technology

for-the rainfed areas has been developed. Number of

inter cropping systems have also been tested at diffe-
rent research centres. .

23.16 In the field of animaf sciences high priorty
has been given to the conservation of impo:tant in-
digenous livestock resources, their multiplication and
improvement through selectlon. An Indian Mohair
breed was developed in Maharashtra through grading
of local goats and angora. A few broiler strains were

also recommended for release and commercial exploi~

tation. <A number of strains of rabbits introduced
from USSR and the U.K. for meat, fur and skin pro-

ducts gave highly satisfactory performance, A signi-

ficant break-through was achieved in artificial breed-
ing and rearing of Pear? oyster and in breeding the
commercially important tiger prawn and white prawn.

Under the Agriculiural’education programme, a Uni~
versity is being set up in J&K. Tn addition to the 19
Krishi Vigyan Kendras and 7 Trainer’s Training
Centres in the country, 45 new Krishi Vigyan Kendras
and 1 new Trainers Training Centrs have been approv-
ed for establishment during the plan period. Human re-

—

&




!

. more new centres were sanctioned in various

-ed for dissemination of
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sources development in backward areas has been con-
continued dhrough grant .of schlarships to selected
candidates from SC|ST. In addition to the existing
Advanced Centres for post-Graduate Research, seven
disci-
plines and are to be established soon with UNDP as-
sistance. Communication Centres have been establish-
improved technologies in
cereals, pulses and oil seed crops ,using modern me-
thods of communication, training of extension of wor-
kers etc. The transfer of technology programme
through laboratories to land, National demonstration
and operations research projects have been oriented to
provide proper emphams on dry land farming, oif sesd
and pulse production. The lab. to land programme has
been expanded to cover additional 25,000 families,
representing small and marginal farmers of dry landl

" Irrigation -

23.19 Research Projeéts, in the Irrigation Secior

" are takep up by the Central Water and Power  Re-

rainfed areas. Assistance is also being provided for

the establishment of pilot projects for Rescarch Cen-
tre on Dry Land Agriculture and for preparation of
field manuals for. o1lseeds pulses.- and dry farming.

P—

Food

23.17 S&T programmes pertamlnv to Pood are
undertaken in National Sugar Institute (NSI), Kanpur
and Indian Grain Storage Institute (IGSl) Hapur.
Some of the major R & D programmes initiated by
NSI include manufacture
molasses by chemical means, mnaufacture of yeast
using sugar cane molasses and p:oduction of High
Fractose-Glucose Syrup by chemicai means. In addix
tion, studies on treatment of effluents and specifying
pollution toferance limits have been initiated. Some of
the achievementg of IGSI are fabrication of 10 bins

. of different capacities, design of 2 metal Lins and 2
non-metal storage structure, development of a simple -

design of grain dryer efc. In addition, several audio-
visual aids like exhibition sets, posters and slides were
prepared for demonstration, number of samples of
grams were tested for 1nsectlc1des|pest1c1des etc,

Forestry

~ 23.18 The Forest Rescarch Institute & Colleges at
Dehradun with its regional branches and field centres
contlnued to be the main centre for carrying out re-
search in foxestry and forest products, Some of the

of lactic acid from waste.

. reservoir and appurtenant structures, coastal and off- -

also_ 1enders consultancy

search Station, Poona, Centfal Soil and Materials Re~

search Statlon, New Delhi, National Institute of I-Iy-
drology and Ceniral Board of Irrigation and Power.

~Of these the National Institute of Hydrology is still in

a formative stage, The progress of research projecs
under the CW&PRS, Poona and. CS&MRS, New
Delhi hag been slow for various reasons such as pre-
paraion of projects for external aid, recruitment of
staff, -buying of equipment etc. The progress of re-

search projects sponsored by the Cenral Board of -

Irrigation and Power has been satisfactory,

23,20 The major activities of the Central Water
and Power Research Station are:modelling, testing,
basic research, and evolution of economic designs for
ensuring safety and operational efficiency of river
valley projects at their conception stage. The”present
applied and fundamental research activities are mainly
centred around the disciplines of river engineering

shore engineering, ship hydro-dynamics, hydraulic ma-
chinery, stratified flows, foundations and struttures,
mathematical modelling and instrumentation. -

23.21 The Ceniral Soil and Materials Research

Station has been conducting basic and applied re- -

search and providing advice in the field of geo-mechan-
ics and construction materials, The research station

- ments of the Central and State Governments, Electri-

sector undertakings etc. Field
also studies were
and

city Boards, public
and laboratory investigations as
carried out on 25 plojects in soil mechanics,

- foundation éngineering, 19 projects in rock mechanics,

important works undertaken include provenners trials |
with regard to natural and exoti¢ species, intensive -

management of production forest, fuel and energy
plantation bicmass tree breeding; completlon of Voi.
V' of Indian Wood on structure, identification and

_properties of 134 tree species; setting up of a National

Forest Computer Centre etc, Some of the important
programmes like forest fire protectin research, forest
productivity, physological studies of logging operations
etc. are in progress. Several important programmes
would be initiated like Establishment of Electron Mic-.
roscope Laboratory, Design and Development of con-
tainer from wood products, studies on sheet forma-
tion of paper etc. The Scieace Adviscry Committee
to the Cabinet has reviewed the research support need-
ed for Forestry through a Task -Forcé. The recom-
mendations of SACC would be taken into account
while formulating the Seventh Five Year Plan,

24 projects in concrete technology, 10 projects in
chemistry and sediment.  Officers, ~ of
station received advance technology training abroad
in the field of concrete, sock fill and rock mechamcs
under the UNDP assistance. :

23.22 The National Institute of
identified the following 8 priority areas for research :

() hydrologic analysis' of stream flows in a

Hydrology has

services to various Depart- .

research -

basin;
_ (i) water balance of river basins;
(iil) water slled models_including those for snow-
fed basins and basins with limited data;
(iv) method, of operation of a system and re-
: servoirs for multi-purpose use like 1rr1gat1on,
flood controf and power;
(v) evolution of mathematical model for storm -
precipitation for flood estimation;
(vi) evolution of methodologies for ﬂood esti-
mation, forecastxng and control
(vii) methodology for ground water estlmatlon
and development; and L \
(viii) study of extreme storms and floods and

their implication in hydrologic synthesis;




-

“The Institate has so far carried out review of lite-
rature, hnplementat;on and teatmg of- ‘computer pro-
grarames, collection of data, training of scientists, im-
plementation in consuhancy euearcn projecis
ground water modclling stuc‘ms and I \Iarmada Basin
Flood studies. -

Board of Irrigation and Power

23.23 The Centzai
has sponsored rezeaich studies on the foliowing maior -
topics i.e. water studies and hydrology, hydmuxcs

Irrigation drain age and relamation,” flood control and

ziver training, coastal engimeeritg, tidal hydraulics,
ete, Work on 22 projects was comapleied in 1981-82
and anocther 30 projec’s were expeciad to be compiat-

" ed aur ng 1982- 83 Work would be continned on 60
on- going research projects in the cu:ren t year.

Metetroloz y

23.24 Under- the Indla Met, Dep cr‘mp iete Mie-
teorological Data Utilisation equi ’mem was instaifed

" and the first cloud cover pic tute of carth was received
from INSAT-IA smLeante Cyclong Warning Radars
have been instailed at i\a:ai’cai (Tamif Nar%;l). De-~-
sign fabrication and supply of special instiuments jor
the measurement of temper diéy; surface

czong etc. to the Second. Indian Antarctica BExpedi-
tion was vndertaken, An cguipment was installed at

pict ies from TIROS-IN series of ”"%r o:ibiting satel-
iite of the USA. The Indian msmm of Astrophysics
comp eted fabrication of the major pari of the com-

- ponents for the 234 o’ O“‘Tlf‘ﬁl telezcope to be in-

sfeﬂm at Kavalur. A new fast phat @ctrie, record-
ing systcm was designed and cods tructed. Msteorolo-
‘gical tocket pay loads were successfuily y flight tested
for zir worlhiness upto 48 KM by the Indian Instituie
of Tropical Meteorciogy.

Emﬁmsﬁzfy and Mincvals

23.25 The pace of in-hoyse ;esearch and develop-
ment activities ab the larue1 puohc sector under«akngo
has picked up. 1 of these orp
fu}.'lﬁedged e :
vities relatiny

to upgradation of

are alzo in progress. Among some of the

e n may be made of f*fa abs\;m a of technology

relating to the equipment for 210 and 500 MW power,
3ing

Br o

‘plants, fluidised bed . botlers.
coals and improved combustion
BHEL, newer types of machine

equipment all
tools by HMT and

CMTI, work in the fleld of pHQ"")V()ltaics by BHEL

and CEL.efc, An important centre for development

in welding processeg has been estab fished at Tiruchi-a-

palli.. A malttinstit ?ml deve'i ent, project of im-
1‘(

High Voltage
‘e area of electronics

ot §tep -in micro-
o of ths semi-condve-
ctronics industry has
wdigarh. The ‘thrust
herC heen iden d

po’*’a-mp for
Direct \,U]?I'Cﬂf tro fa“nm
the country has taken an \imp
electrenics with the commissio m
tor complex. The base in the e

grown in the last few yea's a C
areas in electronics for ih& future
and soocific proposals-are being orimufated well in
time for the Seventh Plan. Thm«, relate to communi-
cations, power electronics, compuiers and information
syste*qs fibre optics, controls and special mqteuals

-

-

i’o'r_ g

New Delhi for the :eception of high vesplution cloud

have- .
. sieel sector ha

pr oducts and

¢ lew grade .

by

in L. D.
~-and sca'-?-;,
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23.26 If} conventional mdusmcs dke textiies, jute,
medium size «elec'rical equipment and gatomobiles,”
cooperative rescarch crganisaiicns of the mfiasiry like
AllRA IJIRA, LE\DA ARAI etc. have been active,

’

23 27 An area identified for inte asi’yim our efiort
is that relating to prodwctlon engineering a“la appio-

priate aunomatlon .
’.28 'Th\, space programme has ensured increas-
lc.pauon of domestic mCL.sfry by. way of com-
no sub-tystems of very high gquality and re-
f e organisa‘ion has set up a  consultancy
iacﬂume LPCHHOIOU_] !,I'c:ﬂSbe’ to ind: Isuy
23.29 Amcng the mo.e" important facllities for
rescarch and developinent coming up at present Men-

‘ticp may be made of the facilities for fertilizer tech-.

v» - nology and those of BIL, ONGC and HIL.

23.30 To improve linkage beiween tbe natiopal
izboratories and the 1arcer public sector manufactur-
rprises coosd na*mg groups have been set up

for reviewing progress of jeint development projects.

23.31 .men up at 1PCL’s
R&ED ¢ of polym i
which 1 g ope.ational euucnc;
of the s, 1h;s cenire will : also take up prog-

rammes fo__ different producis Lke butyl rubber, ne

iyiner etc.

23.32 The chemucal industry units like HOC have
set. up faciliiies for ilot plants for.scale up studics,
facilities for testing various catalysts, high pressure,
irogenation etc. Among i

ortant process deve-
ion may be made

1 » of aniline regeneration
catalyst, tutenediol etc.: :

Stee] o .

23.33 1

Rescarch and Develupment activities in ‘the
ave besn largely copcenirated op incre-
ity in the Swei Plants, introdvcing new
reducing cost of prod fuction. A number
of projects have taken to the stage of industrial
applicatiop and for commercial Wscauug In the
arca of coal and coks encouragings resulis were atfa-
uled in prolects on beneﬁcaﬁoﬁ of coal, wupgrading-
of ‘vashwy firss of Dﬁz.gap‘l]' Steel Plani, indentifica-
’aicq of opiimura coal blends for Bhilai Steel Piant, and

ased vrodu

UCCH

%tud‘ m the, Oav?ollities of'extrwuuc'l of new coal
, ]

J‘f%el Plant

hilai

t5 wars d AGP(‘{ te veduce ¢ ASUMpPtion
1 and improve p1oducffv-uy Ta the area of raw
materials end ircn making, the nﬁ,éuuzeg ahd vse of

superfluxec sinter comiposite, which has been used
converier as a  partial subsiitute for lime
has beean succeasfui ly developed both at
Fourekela and Dokaro Stes! Plant. A domensiration
plant to inject 4 tomnes of Eme dust per hour through
tu_y v¢3 of biast furnace at the Durgapur Steel Plant

-is being set up {ollowing the success achieved at pilot

plant stage in Kalinga Jron Works, Barbil. Stmilarly
encouraged by the successful frend -of trial results on




" better techniques,

external : hurisat: hot
- metal at Durgagur Steel Plant, Bhillai Steel Plant is

N

~o

- Lo
‘desiliconisationidesulphurisation  of  hot
expected to try the . technology soor. FProductivity
of blast furnace has  been 1mproved by adopting
" Technology . of producing high
‘basic sinter has been developed and tested at Bhﬂau
Steel Plant which has shown an increase in Lhe pro-
ducuw_y of Blast furnace.

23.34 A project
furnace cf the Alloy &

>

Steel Plant biss ind cated veduc-

_tion in power consumption by 60 KWHIt of liquid

centigrade in 0.1 second,

%

.ber of projects have been -

-shape contro! for improved

steel angd reduction ip melt-down  time by three
minutes, Similarly a proiect for improvement in de-
phosphorisation, in 10 tosne electric arc furnace of
Alloy Steel D?Ian-t has been successinlly compieted.

This will enable production of low phosphorous steel. -

3.35 RDCIS has successfully designed a cooling
system for the wire rod mill of Dhilai Steel Plant
which reduces the seale loss. by 2 per ent and also
bricgs down the temperature fxom 1000

23.36 In the area of product development, 2 num-
successfully compieted.
alloyed steel plates with sulphide
transvers ductility in
Bhilai Steel Plant. With the introduction of the de.
sulphurisation at Rourkela Steel Plant, production of
high st rength and high shelf energy Dmeh e steel for
transportation of oil and gas would be p0581b1e Ftiorts
are being made to produce extra deep drawing guality
steel for automobile application on the basis of the
successful development of Boron-treated deep draw-
ing stecl in the country.

Mines and Minerals

These arc micro.

23.37 During the Sixth Plar period 58 schemes
were taken up: Geological Survey of India ( 11)?
Indian Byrean of Mines (7). Mireral Byol-vation

Corporation (3), Bharat
Gold Mines Ltd. (7), Hindustan Conper Ltd. (13),
Findustan Zinc Ltd, (6), Indian Sehool of Mines
{4y, Central M,n"m Research .Station (2), Banaras |
Hindw University (1) Indian Institnte of Metals (1))
and RRL, Bluhareswav (1). These schemes related!
to application of ﬂeochemlstry and geo-physics for'
rapid exploration as well as Jetermination.of depth
Confmuuv of ove deposits, faster drilling of holes
rapid develoement of mine openmas mine supports.
ground movement warning in  mines, augmentation
of mineral beneficiation ca~ahility.
beneficiation and metallvroical technicueq for immnro-

on. oxygen- -gssisted electric are

to 85 (o

Alomizuim (2), Bharat-

- siye componenis, UHF and microwave

establishment of"

'ving the mineral and metal products and recover N4 of}
associated miinerals aud metals,  recovery ‘of metal)
values from oceanic nodules and gold mine tailings’
(gold); avplication of leaching technizues for metal

.extraction, and so on.

23.38 Most of these schemes have been success-
fully compieted and results adopted for regular nrac-
tice viz.,
and Tun- of-mlne ore in the Bharat Gold Mines, re-
‘covery 01 selenium, te]lurlum silver; gold in the

recovery of tunssten mineral from tailines -
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copper Smelte_r ‘plant, extraction of cobalt-from copper
converiey slag; long hole raising in mines; modifica-
tion of steel suppotts for 'sreater “stability of mine
openings :

mines, ¢ic, Semi-commercial pilot plant for beneficia-

tion of low grade rock-phosphate has been set up in,

Rajasthan based on the pfocess flow-sheet prepared
by the Indian Bureau of Mines and detailéd engineer-
ing pfovided by Engineers India- Ltd. Successful re-

ractory bricks, have been manufactured by Central
GLJ.S;: and Ceramic Research Institute based on bene-
ficiated kyanite concentrate produced in laboratory of
Indian Burcan of Mines, High grade China clay trom
inferior grade feed has been produced in the Indian
Scheel of Mines on the samples from Purulia deposits.

‘micro-seismic warning system in deep gold

23.39 Computerised data processing systems for ’

mineral résources, their potential and evalvation and

well as on rock mechanics
through suitable R&D! schemes.

mincgal productions as
have been initiated

23.40 Research - Studies conducted
schemes of Mineral Development  Board have esta-
blished the powqbl/hty of using intered manganese ore
fines for manufaciuring of ferro~mangdnese ferro-
mangamce slag as a carrier of managanese in repla-
cerient of direct manganese ore in the Blast furnace:
the . overburden of = chromite mines contains small
guantitics of nickel which could be concentrated by
simple screening : chromite fines could be agglomer-
ated and wvsed for charge-chrome - manufacture. The
introduction of Inred process of iron miaking is under
neooqaaxon with a Swedich Company and samp}es are

being sent for use of K. R. process (F.R. Germany)
in iron making. A few more schemes on conservation
of minerals are under ﬁnahsafzon

through the

Elecironics

'23.41 The 1tems which have alredfly gone. for pro- -
ductlon by funding under the auspices of the Techno-

logy Development Council of tha D“Uf of Electronics

include specialised electronic maieuals cock-pit voice-

recorders, solid state oscilloscope, derenc\ grade pas-

communicgs
tion equipment etc User evaluation and flight trials

of Air route- Surveillance Radar and user evaluanon'
of preuision approach radar taken up under the aus--

pices of the National Radar Council have been com-
pleted. Flectronic Research- & Development is carried
out under ihe auspices of DOE, DAE, DOS, Ministry
of Communication, Ministry of Defence and the
Ministry of Education.

Energy

s

Petrolewn .

2342 The Instltute of Drﬂhnc leehnolooy ( IDT)
h"w carried out a number of programmes in the area

of development of dritling techniques and technolo-
gles viz. studies of the methods to improve the cffec-
tiveness of oil spotting, chemical analysis of resinex
and synthesis of an equlvalent chemical IDEX, prepa-
rat!on of oil well cement development of turbulance




inducers and high temperature retarders from indi-
- genous sources, and designing of mud systems for
high temperature wells etc. The R&D projects handl-
‘" ed by the Institute of Reservoir - Studies (JRS) en-
compass the preparation of development plans and
performance, analysxs of oil and gas fields, selection
-and optimisation of enhanced oil recovery techniques;

simulation studies of poor oil producers; calculation of *
artificia] 1ift design parameteﬂ for weak ~producers -

and evolving suitable "chemical. treatment for field
effluent disposal etc. Experimental facilities are being”
set up for Naphtha cracking. Delayed coker pilot
plant is being established. Setting up of an R &D

centre at Gurgaon of EIL has been recently approved. .

The R & D centre of the Indian Oil Corporation at
Faridabad has developed a high efficiency-Kerosene
wick move and LPG burner for domestic purposes.

A Research & Development Laboratory has been set.
up by Lubrizol India Ltd. Feasibility report for an .

Engine testing laboratory for the R&D centre "was
approved in 1982 and it is expected to be commis-~
sioned by 1985- 86 .

Coal ‘ T I

23.43 About 86 R&D schemes have been identified
in the field of exploration, exploitation, bf’neﬁaatlon
and utilisation of coal; of these 25 have been com-~
pleted. The salient features of the results of investiga-
tions under the R&D projects so far completed are :
Degassification in one of the highly gassy seams was
completed, and the seam’ which has beeam abandoned
is now being worked; strata mv»‘stlgatlons have te~
sulted in predicting the roof behaviour in longwall
faces; technology for inert gas infusion in fire areas
has been established. A project on Hydraulic Mmmg,
with the assistance from FRG has been taken up.
The trial of hydraulic mlnmg is expected to start by
this year end.

. Power e
'73 44 Fxpert technical consultancy services from
 France was obtamed for the Project “Establishment
of 2500 MVA High power testing station with syn-

thetic testing facility”. Work on the feasibility studies

has commenced. The Central Board of Irrigation and
Power has taken up a project to identify problems:
faced in the State Electricity Boards and other utilities

in providing uninterrupted power supply, samfactory h

condition of voltage and frequency in the design, con-
struction, gperation and maintenance of power sys-
tems 'md to carry out systematic field studies .to pin-
" point the problems and evolve suitable remedies.

R&D work on High Voltage D.C. technology and
Low calorific Value Fuel auxiliary injection in power
boilers have been initﬁted.

Renewable Energy Sources
23.45 For details please see . Chdpter on “Energy”
Telecommunication

23.46 Under Indian Telephone Industries (ITI)
4 GHZ 1800 channe] System has been cleared for

" are also given by CSIR, Deptt. of Space,

field trials, 2.6~ MHZ high reliability version, 12
MHZ 270 channel coaxial system, 24 channel UFT
bave been cleared for production and = FEngineering
model of fibre optics 8 Mb[15 system_ completed A

new version for a 3-channel open wire carrier system,‘

a main stay of-rural communication network in the
country has been designed and cleared for production.

A multi-channel VHF radio systém which provides 7

speech channels and 5 teleprinter channels has. been
developed. Prototype design of modern eliminator,
modernsplitter, circuit design of .short haul Modem
and Partial circuit design of 4800 BPS Modem trans-
mitter have been completed by Hindustan Teleprinter.
Telecommunication Research Centre has developed
12 MhZ Cosses line terminals and dep»ndent repea-
ters, group translating equipment (CP-7), PCM 30
channel . multiplex, -data modem 600[1200 BPS
(Mark IT), span line test Set, Dlgltal Error Detector,
¢ PCM MUX Tester. .

23.47 In addition to the above & great deal of
telecommunication research is carried out under the
Deptt. of Space and in the Ministry.of Defence. '

. Education - _

22.48 The constraints and limitations in the pre-
sent S&T efforts in regpect of Science Teaching ‘and
Research in the University system are well-known.
In the Jong term, these would. hamper the growth of
properly developed manpower inputs for the national
'S & T activities. In order to initiate corrective action
and to ensure critical minimum potential for growth,
it is proposed to support selectively, with some cen-
tral grants-in-aid, some of the educational institutions
in well 1dent1ﬁed areas as recommended by Science
Advisory Committee to the Cabinet (SACC) to build
their infrastructural capabilities. A prov1510n of Rs. 5
crores has been made for this purpose in the Central
Plan 1983-84 of Education Sector; the programme
would be undertaken on the advice of the SA(,C
through the University Grants' Commission where a

special cell will be set up t6 provide the mnecessary

supporting services. Financial support is made avail-

able by UGC and Ministry of Education to faculty

members in the universities, University Centres for
post-graduate studies, ITT’s to enable them to take vp
well defined reseafch projects in pure and applied
sciences as well as engmeermg'and techm,loglcal sub-
_ jects. The research projects are basic and fundemen-
tal in nature or of an apphed nature related to the
national R & D effort or in newer fields and inter
. disciplinary areas of importance. In addition grants
Deptt. of
Atomic Energy and DST.

Health

23.49 A modified research.strategy and plan of
action have been developed in the area of medical
research. Mention may be made of the Task Force
approach, net wotk of Regional Medical Researsh
Centres, Integrated Research Information Svstem etc.
The allocation (Plan and Non-Plan) of ICMR has
been stepped up from Rs. 10.4 crores in the Fourth




Plan and Rs, 20 crorés in the Fifth Plan to Rs. 66.00

crores in t’ne Sixth Plan. Some of the major achieve-
ments are : development of metheds for the biclo-
gical control of disease transmitting insects, demons-
tration of an integrated control, including environ-
mental control, for filariasis and malaria, setting up
of Tomcologxcal Evaluation Committee for assessing
two experimental leprosy vaccines developed by Can-

cer Research Institute Bombay and AIIMS, New

Delhi based on multi centric studies, recdmmendation
has been made for large scale indigenous production
and use of Isaptent in India; setting up of National

Cancer Registry involving three hospital based re- -
gistries and three population based registries; deve-

lopment of a comprehensive low cost technology for
the mass production of colour transparencies by
Institute of Pathology, numerous ‘studies for testing
safety and effectiveness of long-acting injectable con-
traceptlve etc. Two Regional Medical Rescarch Cen-
tres have been established at Bhubaneswar and Port

3 PC{84—13
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B1a1r to undertake resea.rch on regmml health pro-
blems. A net work of 22 Human Reprcductlon Re-

. search Centres has. been. established in dlffemnt part

of the country to work in close collaboration with the
medical colleges to earry out clinical research on new
and emesging contraceptive technology.

O:rtlayfors&l‘ : S -

23.50 A total picture of the S&T outlay (both .
Plan and Non-Plan) under the § & T agencies (as pre-

. sently defined) and Ministries for the period 1980—83

year-wise is presented in the Aannexure, From  the

- Annexure it could be seen that in ihe case of the

' Ministries{Departments the
ture is. Re. 718.81 crores only against a Sixth Plan

agencies, against a Plan outlay of Rs. 867.15 crores,
the expectcd plan expenditure during 1980—84 is -
Rs. 678.95 crores (Eq. 78.2 per cent) whilst for the .

expected plan expendi-
outlay of Rs. 1092.41 crores (Eq. 65.8 per cent).




Miéi—term Appraisal of Sixth Five Year Plan (1980—85)—-}_’rogress of S & T Expenditure[Outlays

ANNEXURE 23.1 -

'Sl Department 1980-85 1980-81 (Act.) 198182 (Act)
No. ) g . e . ~— e
Plan Non-Plan Plan * Non-Plan * Plan Non-Pla n
T 2 3 4 5 P 7 . . 3
A.S. & T Sector Agencies ) ) ]
1. Atomic Energy (R & D) 248,98 284.59 24.02 ‘47,29 . 32,97 5 5.64
2. (Space /S & T) 245.80 146.92° 28.55° 29.29 46.16 29,53
3. DST . © 92.87 189.55 10.36 31.24 14.41 31.21
4. Environment (S & T) 42.00% 13.12 1.1 2.70 3.52 4.0l
5. CSIR . 189.00(T) 245.61 28.10 39.30 37.54 48.18
6. Ocean Dev. ©40.00 .. 0.02 R 8.34 0. ¢4
7, National Test House - 8.50 '3.56 0.43 0.71 0.68 0.82
Sus ToTAL ‘A’ 867.15 '883.35 93.19 150.53 143.62 169.46
B. Sectors— Agriculture & Irrigation ) )
8. ICAR . . 340.00 190.00 42.31 34.00 47,92 38.37
9. FRI . ©12.00 .. 1.22 1.51 ..
10. Trrigation . . 20,45 14.00 1.52 2.60 SN 2.77
1. Food e 8.10 3.30 0.39 0.54 0.65 0.69
12. IMD & Institutes . 45.00 73.00 8.30 13.16 9.57 14.37
" Toraw : Agriculture & Irrigation 425.55 280.30 53.74 50.30 6+.29 56.20
Industries .
13. Heavy Industry 57.51 100.00 6.22 2.42 6.54 22,53
14. Industrial Development 18.80+ 10.00 4.17 0.51 4.68 0.50
. 15. Commerce . < 32.40R) 7.20 4.87 138 4.74 1.33
. 16, Steel 79.85(P) . 5.50 10.34
17. Mines 16.16 . 1.90 - .. 1.64 .
18. Chem. & Fert. 26.03 - 3.50 0.70 0.60 3.79 0.70
19. Blectronics 32.34 3.00 3.86 0.49 5.49 .
TorAL—Industries . . 263.09 1_23 .70 27.22 25.40 37.22 25.06.

(Rs. crore s

¢

“
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(Rs. crores)

8t . Department 1982-83(RE) 1983-84(BE) 1980-84 Expec. _84-85 Balance.
0. = >
Plan Non-Plan Plan - Non-Plan Plan Non-Plan Plan Non-Plan
1 AT T 9 10 11 12 13 14 15 16
AS. & T. Sector & Agencies‘ ’ : .
1. Atomic Energy (R & D) 38.54  61.99 . 46.49  69.20 ' 142,02 _233.12  106.96-  51.47
" 2. Space(S&T) 54.81  31.26  69.00  33.02 198,52 123.10  47.28  23.82
S 3. DST. | 21,00 39.39  23.95  46.27  69.72 148.14  23.15  41.41
4. Environment (S&T) 514 413 9.50 446 1987 1530 2013 —2.18
. 5. CSIR 45.95 4345  47.00 - 50.50 158.59  186.43 0.4 59,18
' 6. Gcean Dev. 453 7.13@  32.00 0.27 8570  7.49 —45.70 —7.49
7. National Test House - 1.42 0.81 2. 0.82  4.53 3.16 3.97 0.40
SUB-TOTAL ‘A’ 212.20 19321 220.94 203.54  678.95 71674  183.20 166.61
B. Sectors—Agri. & Jrrigation | , | |
8. ICAR 54.85 4507  70.00  46.12  215.08  163.56 & 124.92 26.44
9. FRI 2.16 2.30 7.19 . 4.81-
10. Irrigation 3.49 2.99 2.51 3,27 9.16 11.63 11.29 2.37
\ ' . o .
11. Food 1.04 0.79 1.29 0.88 3.37 2.90 4.713 0.40
12. IMD & Instts. 10.38  16.84 . 12,60  17.81  40.85  62.18  4.15  10.82
TorAL—Agriculture & Irrigation 70.92 - 65.69  88.70  68.08 275.65 240.27 149.90  40.03
Industries . ‘
13. Heavy Industry 8.31 -22.64 1176  23.000 32.83  90.59  24.68 9,41
14. Industrial Dev. . 596  0.51 8.13 0.55  22.94 2.07 —4.14 73.9
15. Commerce . . 7.41  1.33 . 8.18 1.82 2220 5.68 720 1.34
16. Steel 10.06 12.87 377 .. 41.08
17. Mines 4.00 3.73 11.27 . 489
18. Chem. & Fert.’ 3.53  0.30 4.40 0.90(B) 12.42 3.00 1341 0.50
19, -Electronics 5.23 8.00 2258 0.49 976 2.5
ToraL—Industries 4450 2528 57.07  26.27 166.01 102.01  97.08  21.69
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(Rs. crvores)
Si.7 - Department , 1980-85 N 1980-81(Act)y 1981-82(Act)
No. s : ; -
' Plan . NomPlan -  Pln Non-Plan Plan  Noun-Plan -
1 ( 2 o 3 , 4 . 5 6 7 : 8
gy ; e
20, Power e 53.10 500 . 0.9 . 0.8 3.63 1.57
21. " Coal L. . 18.00 e 0.61 0.58 .
22, Petroleum ., . . .. 37.66@ 26.43@ 4,54 5.00 - 4,98 6.00
23.  New Energy Sources . . . 50.00 . . 4.26 .. - 10.53 :
- ToraL—Encrgy . . . 158.76 - 31.43 10.31 5.89 19.72 7.57
Transport & Communications
24. Cotinunications , . S 62.13 33.00 3.00 8.07 7. 85 9.31
25. Information & Broadcasting 2.50 2,00 ©0.33 0.238 0.16 0.35
26. Shipping & Tpt. . 9.75% . 0.63 0.80
27. TCA—R&DDte . . . 1.50 0.80 0.10 0.19 0.15 0.19
28. Railways . . . . . . 36.00 . 5.91° 7.72
Toral—Tpt. & Communications 75.90 71.80 4.06 14.48 6.36 17.57
Socizl Services .
29, I-Iousi&‘-xg&Consts. Tech. . 4.09
30. Labour . . . . . 1.06 : . L . 0.04
31, Eduation . . . .. 112,00 30.00 16.40 . 6.25 2296 | 8.25
2. ICMR . . ... 4000  26.00 4.88 428 7.60 4.53
© 33, mural Dev. - . . PR 10.05 A 0.88 o 1.00
34. Social Welfarew . . . . 2.00 . ©0.33 N 0.10
Torai—Social Service . . . 169. 11 56.00 22.49 | 10.53 31.64 1278
Tora—Secto's B) .~ - .- 1092.41 563.23 117,82 106.60 156,73 119.18
GkAND TOTAL (A-B) . . . 1959.56  1446.58 211.01 257.13 300.35 288.64

-
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. (Rs. crores)
1S\§. Department : 1982-83(RE) 1983-84(RE)  1980-84(Fxpec.) 1984-85(3111.3
O, - ~ X i rbmed 4 oo . ’ s
’ ) _Plan Non-.Pla,n Plan Non-Plan Plan Non-Plan Plan Non-Plan
1 ' 2 _ : 9 1o 1 12 13 14 13 16
Energy R
20. Power e L 4.39 1.75 8.14 1.82 17.06 6.03 36.04  ~—1.03
21. Coal ... ..o, 123 " 2.00 . 4.42 . 13.58 - e -
22. Petroleum . ., . . . _ 10127 6.40  13.64  7.00 © 33.88  24.40 3.98 2,03
23. New Energy Sources . . . 12.80 .. 17.00 .. 4439 5.41
Torat—Energy . . . .. 2014 8.15 40.78.  8.82 99,95 30.43  58.81 1.00

o o —t et oan — v ot e

Tpt. & Communication

24. Communications

— P — ey

7.49  10.83  9.69 12,07 26.03  40.28 36.12 —7.28

25. Toformation & Broadcasting . 0.23 0.34 0.30 -~ 0.33 1.02 1.32 1.48 "0.68
. o ® - &
26, Shipping & Tpt. . . 0.68 - .. 1.23 .- 3.34 6.41 L
' 27. TCA—R&D Dte . .. . 011 0.27 -~ 0.3t 0.29 - 0.57 0.94 0.93 814
28, Railways . e ey i2.10 .. 15.00 . 40.76 e ~—4.76

®

ToraL—Tpt. & Comms,

8.51 23.54 11.53 2771 30.96 83.30. 44.94 —11,

0

Social Services ' : ‘

29.- Housing & Const. Tech. .. . 0.01 . 0.25%* .. 0.26 .. 3.4

30_ Labour ’ 007 .o 0.18 .e 0.29 .o 0‘77 - ..:

31, Education 29.40 9.24 36,00 10,00  104.70  33.74 730  —~3.74

' ®)

32. ICMR 10.00 480 1250 %13 3498 18.74 5.02 7.26

33, RuralDev. . 1.60 . 1.80 .. 5.28 . 427

34': Social Welfare 0.10 . ©0.20 . ’0.73 . 1.27
ToraL—Social Services- 41,18 14.04 5093 15.13 - 146.24 52,48 22,87 $.52
TorAL—Sectors (B) 105.25 3713670  249.01  146.01  718.81 - 508.49  373.60  S4.74

407.45  329.91  478.95 349.55 1397.76 1225.23  561.80  221.35

' GRAND TOTAL (A+B) .

(T)Changed froi 170 to 189 due to retransfer of 4 laboratories to CSIR.
+Sixth Plan outlay of Rs. 8 crores and 1982-83 (BE) of Rs. 3.30 crores transferred from Hill Avea Dev. programme excluded,
g ' _ Tncludes the external resources being obtained for ORV, FORV & Second Hand Vessels. '
@Rs. 7 crores for equipments for ORY is shown under Non-Plan in Demands for Grants,
Tncludes additional outlays pettaining to Hand Tool Instt. and PDTC, Madras from unallocated amoust,

s#Includes Hostel compOnent for scientists etc. under housing.
@@Due to change of IIP to CSIR, there is a change in VIth Plan allocatxen

7Change in VI Plan outlay due to retransfer of 4 laboratories to CSIR.

(P) VI Plan allocation chariged from 41.70 to 79.85 due to addmon of S &T of NDMC Sponge Tron India ete.

(E) Estimates.
®) Chauge in VI Plan outlay due to redlst

3 PC/84—19

ribution of Plan & Non-Plan allocations of TRAs of Mini(stry of Cemmerce.
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Tapre 1
Saving and Investment : 198085
. . (Rs. ™ crores)
T .. . o At current p#x—c;s o At 1979—80_ prices
Peried ) e o+ b e et e ittt et e 4 e} Ak e A - - P
) - Domestic Foreign Total Domestic Foreigh Total

58.\’1110 sa\mg Investment saving saving Investment

1979-80 24098’ ’ ' 580 24678 - 24098 - 580 24678

1980-81 28086 2400 30486 25150 ' 1983 27133

1981-82 . . . . 33627 . 3650 32777 . 27442 1813 29255

1982-83 " ; . " - 35998 3300 39298 26234 L1891 28125
1980-85 (Re\’isgd) . . . . 195683 16160 211843 142581 9635 152216,

1 980-85(1’]11) ’ ’ ' 149647 9063 158710

Notc Estimates upto 1981-82 are based on the data d\'al]able in Natxonal Accounts Statistics.

‘ Tapig 1T |
Investment and Qutlay in the Public Sector Plan » 1980-85
‘ : : (Rs. crores)

At 1979 80 p lces

At cur;ent pnces

[)ériod . e et e e ety RS ————

. Tavestment Outlay [nvestment Outlay
1979-80 ) . . . S o -10490 12177 - - 10490 12177
1980-81 . .. ’ 12780 S 14832 : _ 11491 13336
1981-82 - e 15690 - 18211 ©oa2305 14285
1982-83 e / ’ 18410 . 21356 : 13131 15230
1980-85 (Plan) . . . . - .. . ‘e . 84000 97500

_ . i TapLe 11T
Resources of the Public Sector Plan Outlay during the First three years of the Sixth Plan ]
\ : L : (Rs. crores)
1980-61 to 1987-83 Sixth Plan’ ‘ Pcrcentage achizvement

. . o e e 1980-85 — ‘

Item . At constant At current At conistant At current

o . (1979-80) prices . . prices prices
prices . o _ T
T T o - ) T 73 4 - 5 ) 6 B
1. Balance from current revenue . . o 9917 . - . 12638 -~ 26930 36.8 46.9
-2. Contribution of public enterprises . 6634 8569 18245 36.4 7 47.0
3. Draft on other private saving . . 6986 8215 © 16896 41.3 48.6
~ 4, Market borrowing . , 8433 -~ 11565 - 19500 43.2 59.3
5. External assistance {net) . . 3840 ) 4795 9929 38.7 48.3
6. Dzficit financing (including reserve thhdxaw(»h 7082 8617 : 6000 118.0 143.6
Torar. S 472892  s4399 97500 a0 v 3??;
TApLE TV .
. Elasticity of Imports (goods only) with respect to Gross Domes;ic Product at market prices

Year ' ' ) B ' A Ratio
1974-75 to 1979-80 T 1.53

. . . N\

1972-80 to 1981-82 . . . . . . . A . . . . . A . Fo12

197980t019848“ . . . . . . - L . . . . . . . 1.20
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