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INTRODUCTION & BACKGROUND

A l0-year perspective plan for Space
Research and development activities in India
was approved by the Cabinet Political
Affairs Committee in 1970, 1Its principal

objectives were:

PRINCIPAL To develop indigenously sounding rockets
OBJECTIVES OF
TEN YEAR PROFILE satellite launch vehicles of SLV-3 class
(1970-1980)
and satellite technology oriented to
communications and remote sensing

applications.

To develop space applications technology
relevant to India, i.e. satellite commu-
nications and remote sénsing for natural
resources management; and conduct rela-

ted applications experiments.,

To establish a National Satellite Launch

& Rocket Test Rangee

To assist Government in establishing a
national domestic satellite system -
INSAT, with indigenous ground systems

to the maximum extent feasible,




The progress and status of the Space Programme
‘was reviewed by P.M, and Cabinet in July 1977.
The review showed that a viable, coherent and
good quality programme had been established
with a relatively modest outlay and many bene-
fits had accrued, Among the important points
noted are:

Tﬁ\ro ujlf\
PM/CABINET REVIEW (o) l?he firm adherence to ‘Indian objectives,
OF SPACE PROGRAMME
IN 1977 collaboration with Indian Industrial and

R&D organisations and effective use of

international cooperatlon have resulted in

@’ ;ﬁ? félativelglow cost :.n@ HA M use~

ful practical demonstrations of Space

Technology and Application?LJT

The country is now in a position to design
develop and fabricate sounding rocketg)aad
satellitgzéand would shortly be able to
place spacecraft in orbit using Indian

launchers.

In the coming years, Indian use of outer

space can be expected to significantly

help national efforts for the solution of

three major national problems - eradica-
Co ontrp Gt de.

tion of mass illiteracy anqlenhancement of

adult and non-formal education, efficient

survey and management of natural resources

and efficient telecommunications.




1,2 With a successfu; SLV-3 second experimental
flight (around ég£§i1980), all the speci-
fic objectives of the 1l0-year Space
profile would be fulfilled or exceeded.

The present status is summarised below:
PRESENT STATUS Sounding Rockets:

OF THE INDIAN

. SPACE PROGRAMME The RH-300, Centaure, RH-560 and

I 8 7PN

Menaka-II)Sounding Rockets along with
their payload instrumentation have
been developed at VSSC, More than

1000 rockets have been launched from

Thumba ,and SHAR, ranges for scientific,

technological and meteorological

studies, The Menaka-II (Mark-II)i.
¢, MRH-300B, RH-560B & RH~560S sounding

irockets are in an advanced stage of

development,

Satellite Launch Vehicles:

S
A firm dsdigessas base hqﬂ’been esta-
m Ihdiz
blishe@(for development and fabrica-
tion of Sateliite Launchers complete
with the solid propellants, rocket
motor propulsion systems, control &
inertial systems, electronics, test

and check=-out system, The first

experimental flight of SLV=3, India's




first satellite launch vehicle, was
partially unsuccessful due to malfunc-
tion of a component in the second stage
Conre,
control system, Efforts are being
geared for a successful second experi-

oy .
mental flight around Faise 1980,

Satellites:

After the launches of ARYABHATA and
BHASKARA, the Rohini spacecraft techno-
logy development series (to be launched
by SLV=3) and the geostationary, 3-axig
Cap ot of
stabilised spacecraft, APPLE, _£or

communications experiments are at an

advanced stage of development, to be

launched during 1980, Bhaskava I
bty an Improved TV plglocst will go thdo aht
»n g3t

Space Applications:

Satellite Instructional Television
Experiment (SITE) using the NASA ATS-6
and Satellite Telecommunication Experi-
mental Project (STEP) using the Franco=
German Symphonie satellites were succes
sfully completed, SITE has firmly
established the feasibility of rural
developmental audio-visual transmissiors
using satellites, while STEP conducted

in cooperation with P&T, has readied

cess/




the country for domestic satellite
telecommunication services, Through
ond Froun & eupetimendts ,
aerial surveyg(fremote sensing appli-
cations for management of natural
resources have progressed significant-
lyg in cooperation with user agencies,
The microwave radiometers dn Bhaskara
are providing useful meteorological
and oceanographic data, Efforts to
switch onzgv camerasare being made
based on the results of elaborate

ground simulation exercises conducted

on the prototype model of Bhaskara.

o Test & Launching Facilities:

yocker Tanges ak- Thumba and 84,9«301(«3)
@ full-fledged operationalstesting and

Apant from The Soumding
~launching range has been established
at Sriharikota, A national satellite
and rocket telemetry ahdréraéking

network (ISTRAC) has come into being.

-

INSAT:

The INSAT system, combining the three
major national services of telecommu-
nications, meteorology and develop-

mental TV, is progressing towards

nng
establishment %{ 1981, While the

space segment is initially being

cene/




imported, the ground segment will
utilize to the maximum extent indige-
nously developed earth station and

communications technologye.

1.3 Programme transition from 1970-80 to
1980-90:

’DUJﬁﬁq The lnd_; an gpac:q&uﬁamsm
/ the past decade ﬁ&e—e&%ﬂ%&@l&%o

=2 epeoted G d
@‘Sé’-@ b2 establish the technology base and infra-

PRA)G\ RAMME structure for a long-term self reliant
TRANSITION ' space programme relevant to national deve-

Wwes fymly establiched -
FQM”\ THE 704 lopmental needs( The SITE, STEP, Bhaskara

To Lgo,& & APPLE projects were senesheless crucial
steps;grz.ent technological capability
towards practical applications and opera-
tional systems. The major thrust in the
next -ps‘gf—iigageriod (1980-90) must logica-
lly be to hasten the transition of the

space
national/programme from competence

pwards —tud : :
building,/\te realisation of/Operationa @

semi-operational (systems for specific
practical applications, Thus the programme
for the eighties lays stress on the deve-
lopment of indigenous af& operational
satellite systems for national communica-
tions, meteorology and natural resources
In Ktan
management; and imdependent launch capabi-

lity especially for the remote sensing

satellites.




The Coming docade

ForZ%aase—%aske»and beyond the required

continuum in technology development&improve-
mus Sheactily
ment and space research needs—to bq[maintained
11 ae
Also potentiallapplication areas such aé%geuer

generation from space platforms which are

A Vs
emerging in the space technology horizonP?need
detailed study and JobéZikm experimentation et

+owands /980 — (996
the later periods of th%(profile.

The first generation INSAT system would nesd

7fikd96, replacement by an indigenous system in the
and. This lesuld nec/sitaly

late 80's or early 9O'SUZ?eqaé§&ag an inter-

mediate test and developmental phase for a
1y bult e
/nciulb il semi-0perational/system.

The technological challenges and spin-offs of

the Indian Space Programmé have already yielded
= ip mna?eTEJQ»CAQ"ﬁcak: benefits to indust;%(- this process will
A (b cation mg
7tQSGm ¥i4 Lipriics experience a natural growth the current
Jech m:»[b?ff y Stee - . yesultimg in Ireater berrfits .+ loweyng P?D?Yumﬂéff
¢—vaﬂakuuig<€&wn“W”7 decadg£ Effective transfer of ISRO techno-" "+
ond utilisation 8f U Indestra, base
logies for industrial exploitatio%(will neces-
Innhovations ToWards
sitatg[appropriate and responsive organisatio-

nal mechanisms.

It is envisaged that by the end of the new

profile period 1980-1990, space technology
‘ =l d s adign
O -and applications/would have truly come of

age in India,




The principal aim of the Space Programme
1980~1990 would be to operationalise as
many space applications systems as possible,
utilising the technology base and infra-
structure established in the country during
the previous 10-year profile period., Further,
(oo wldd
adequate planning and efforts shaewkd be con-
explore,

tinued tg(develop and improve essential
technologies for applications %8 beyond
the 4% 10-year profile period,

SPACE PROGRAMME The specific objectives and elements of the

PROFILE
1980-1990 S new 1980-90 decade profile are:

Tapldly A
o Tq(ﬁmprove the technology capabillties

of the SLV=3 launch vehicle and develop
s
other vaeriants o#738¥4% for enhanced

application/technology/écience payloads,

P

and to conduct:relevant launch missions*
A o Sduni 4 be
Ma§e~§ossible ok such Lo 0 AP

Vs )h96%”ﬁﬁm — &

\NDLPODQ?fL o wTo ‘develop and qualify launchers which

A
,, Iz é

toouwdd
4@@ place Satellites of 600 kg class in
polar sun synchronous mlssions from

Indian ranges. #
/P8

de\)erP ‘GAPFU;@Y!C)U%\"’Q ln‘fra%ﬂ"md‘;oqu.
To \é*pand #&¥ establish the-minimum neces-
TeQuind
sary facilities for developing the«ibeve
AN d Space Croge-
launchers /with maximum participation of

Indian industries.»*




to acquirelaunch capability for other

missions necessitated by national
v

?5§Zf\3?&€9®9& needs.,
ol an
o To develop and 1aunchL;ndian Remote
Sensing satellite for effective utili-
sation of remote sensing technology and
e estaldCshment+ of

promotg(a national natural resources

survey and management system;

o To organise efforts for indigenisation
of the space segment of the Indian
National Satellite System (INSAT) and
conduct necessary experimentation T

»»before replacing the imported space

segment by indigenous spacecraft.

To conduct science, applications, and
e
technology experiments with/SLV-3

launcherg and its vffiEEEiL-J~f”/
s P o %
resBEY) o Horts in
To intensify ;gé«xasia&s space applica-
e czsPeQ@aa:, ¢
tions/in resources survey management,

communications, meteorology, geodesy,
loye
and/new areas of space applications#

i» The natfenal CartText.
To |intensify the microwave remote sensing

Rt
i

programme Ao realise| suitable payloads,

e
4 for/second generation—of Indian remote

vl
sensing satelliteS?%nﬁv‘

Chcre brodt p
& 5

.l../




and Stppoit
o To couductﬁpecessary studies and YYKkiéfte

. Sothar India. remains
experiments

obreast xR
international developments in space tech-

To energise| vasitgs® mechanisms for

transfer and commercilaisation of tech-

nologies developed in the space programme
mand> Y WL | $PN
_for applications in various national

o~

sectorse.

(o) To enhance the capabilities;of the ISRO
telemetry, tracking_andlyelecommand net-
work (ISTRAC) jto meet the national space

programme needsp this would include

§

ot / utilisation of space-borne Ky

sys¥fs and mobile tracking stations s
P Q/(LCE- LU{"?’(»( 5(1,’676 -
o To enhance the capabilitieg[of national

> ;
o

e » \ testiy and launching ranges and establish
;7) Gb()/a@raﬁfon otk ety National agendes
> /£~ new launch ranges, if necessary, to meet
the programme objectiveé.

A §
plamnyarnd Suppovt ;
(o) To -energise important space science

experiments that would give maximum

scientific-returns, ~¢ !




1,5 The approximate outlay to realise the objectives

of the above profile is given below:

BUDGET (Figures in Rs crores)
PROJECTION

80-85 85-90 80-90

Completion of ongoing
schemes and maintenance
of infrastructure
support which includes
the operations of the
Space Centres,

IRS Project & post
launch operations

SLV-V (Polar Launcher
& Augmented SLV)
Project & Post~launch
operations

Proto-INSAT Project &
post~-launch operations

Tracking, ranging and
other general facilities

Launchers & satellites
related facilities

Misc support activities
including support R&D
and other projects

Follow on projects of
IRS, SLV=V & Proto-INSAT'
including advanced
system studies

Faclilities related to
follow on projects

Technology transfer &
commercialisation 1

Total: 377

* includes external launch provision,




The costs of establishment & maintenance

of Space Systems in operatiomal sectors

(for example INSAT in the Transport &

Communications Sector) and other Space
Systems that may be established in other
operations sectors are not included in
this profile, which addresses the R&D &
technology development part of the Space

Programme,
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PRINCIPAL
OBJECTIVES OF
TEN YEAR PROFILE
(1970-1980)

DRAFT-01

1,0 INTRODUCTION & BACKGROUND

A 10-year perspective plan for Space
Research and development activities in India
was approved by the Cabinet Political
Affairs Committee in 1970, Its principal

objectives weres

© 7o develop indigenocusly sounding rockets,
satellite launch vehicles of SLV-3 c¢lasa,
and satellite technology oriented to
comaunications and remote sensing

applications,

To develop space applications technology
relevant to India, i.e. satellite commu-
nications and remote sensing for natural
resources managament; and conduct rela-

ted applications expaeriments,

To establish a National Satellite Launch

& Rockat Test Range,

To agsist Government in establishing a
national domestic satellite system -
INSAT, with indigenous ground systems

to the maximum extent feasible.




[

PH/CABINET REVIEW
OF SPACE PROGRAMME
IN 1977

The progress and status of the Space Progra
were reviewed by P.M. and Cabinet in July 197
The review showed that a viable, ccherent and
good quality programme had been established
with a relatively modest cutlay and many bene
fits had accrued. Anong the important points

noted ares

© Through f£ir adherence to Indian cbjecti=
ves, collaboration with Indian Industrial
and R&D organisations and effective use of
international cooperation have resulted in
useful practical demonstrations of Space
Technology and Applications at relatively

low cost,

The country is now in a position to design
develop and fabricate sounding rockets,
satellites and would shortly be able to
place gpacecraft in orbit using Indian

launchers,

In the coming years, Indian use of outer
space can be expected to significantly
help national efforts for the solution of
three major national problems - eradica=
tion of mass illiteracy and countrywide
enhancement of adult and non-formal educa-
tion, efficient gsurvey and management of
natural resources and efficient tele-

commmications.

..'./




PRESENT STATUS
OF THE INDIAN
SPACE PROGRAMME

With & successful 5LV-3 second experimental

£light (around mid-1980), all the specifiec

cbjectives of the 1l0-year Space profile would

be fulfilled or exceeded. The present status
iz suwmmarised belows

o

Sounding Rocketss

The RiH-300, Centaure, RH-560 and Menaka-II
(Mark-I and Mark-II) Sounding Rockets along
with their payload instrumentation have
been developed at Vi5C, HMore than

1000 rockets have been launched from
Thumba, SHAR and Balasore ranges for
scientific, technological and meteorological
studies, The Menaka-lI (Mark-Il) was the
workhorse mcketl for the MONEX Programme,
The RH-3008, RH-560B & Rii=-5605 sounding
rockets are in an advanced stage of

A £irm base has been established in India
for development and fabrication of satellite

launchers éanp‘},m with the solid prope-

llants, rocket motor propulsion systems,
control & inertial systems, electronics,
test and check-out system. The first
experimental flight of SLV-3, India'‘s




first satellite launch vehicle, was
partially wnsuccessful due to malfunce
tion of a component in the second stage
control system, Efforts are currently
geared for a successful second experi-

mental £light around mid-1980,

Satellites:

After the launches of ARYASBHATA and
BHASKARA, the Rohini spacecraft techno=
logy development series (to be launched
by 8LV-3) and the geostationary, 3-axis
stabilised spacecraft, APPLE, capable of
communications experiments are at an

advanced stage of development, to be

launched during 1980, Bhaskara-lI with

an improved TV payload will go inteo
orbit in 1981,

licationss
Satellite Instructional Television
Zxperiment (SITE) using the NASA ATS-6
and Satellite Telecomnunication Experi-
mental Project (STEP) using the Franco=
German Symphonie satellites were successe
fully completed, SITE has firnly
egtablished the feasibility of rural
developmental audic-visual transmissions
using satellites; while STEP conducted

in cooperation with P&T, has readied

niqo/




the country for domestic satellite
telecommunication services. Through
aerial surveys and ground experiments,
remote seansihg applications for manage
ment of natural resources have progres
sed significantly in cooperation with
user agencies, The microwave radio=
meters on Bhaskara are preoviding use-
£ful meteorological and oceanographic
data, Efforts to switch on the TV
caneras are being made based on the
results of elaborate ground simulation
exercises conducted on the prototype

model of Bhaskara,.

Test & Launching Fscilities:

Apart from the sounding rocket ranges
at Thumba and Balasore, a full~fledged
operational satellite/launch vehicle
testing and launching range has been
established at Sriharikota, A national
satellite and rocket telemetry, tele-

command and tracking network (ISTRAC)

has come into beinge

INSATY
The INSAT system, combining the three

major national services of telecomme-
nications, meteorology and develop-
mental TV, is progressing towards

‘l‘i/




establishment during 1981, Whilse the
space segment is initially being
imported, the ground segment will
utilize to the maximum extent indigew
nously developed earth station and

communications tecimology.

Programse transition from 1970-80 to

T gt

1980-90s

PROGRAMME During the past decade the Indian Space

TRANSITION

FROM THE 70's Research Organisation (ISRO) was created

TO THE 80'S
and the tachnology base and infrastructure
for a long-term self reliant space programme
relevant to national developmental needs
was firmly established, The SITE, STEP,
Bhagkara & APPLE projects were crucial
steps to orient technological capability

- towards practical applicaii ons and opera-

tional systema, The major thrust in the
next 10 year period (1980-90) must logicaw=
1ly be to hasten the transition of the
national space programme from competence
building towards f£full realisation of semi-
operational and operational systems for
specific practical applications, Thus the
programne for the eighties lays stress on
the development of indiganous operatiocnal
satellite systems for national communica-
tions, meteorology and natural resources
managementy and Indian launch capability
especially for the remote sensing satellites,

l'.‘/




For the coming decade and beyond the requis:
red continuum in technology development and
improverent and space research must be
steadily maintained, Alsco potential future
application areas such as the Exploration &
Utilisation of Ocean resources for India
and Solar Energy including power generation
from space platforms, which are emerging

in the space téchnoclogy horizon, need
detailed sdy and experimentation towards
the later periods of the 1980-1990 profile,
The first generation INSAT gystem would
réguire replacement by an indigenous

system in the late 80's or early 90's,

and this would necessitate an intermediate

test and developmental phase for an Indian
built semi-operation space system,

The technological challenges and spin-offs
of the Indian Space Programne have already
yvielded benefits to industry = in materials
chemicals precision fabrication technology
electronics and reliability engineering -
this process will experience a natural
growth during the current decade resulting
in greater benefits & lowering programme
costas, Effective transfer of ISRO techno-
logies for industrial exploitation and
utilisation of the industrial base will




SPACE PROGRADME
PROFILE
1980-1990

necessitate innovations towards appropriate

and responaive organisational mechanisms,

It is envisaged that by the end of the new
profile peried 1980-1993, space technology
with its applications and utilisation would

have truly come of age in India,

The principal aim of the Space Programme in
1980-1990 would be to operationalise as
many space applications systems as possible,
utilising the tachnology base and infrae
structure established in the country during
the previous 1l0-gear profile period,
Further, adequate planning and efforts

would be continued to explore, develop and

improve essential technologies for applica-

tions beyond the 10-year profile period,

new 1980-1990 decade profile are:

o To intensify R&D efforts in space appli-

cations = especially in resources
survey & management, communications,
maeteorology, geocdesy, and explore naw
areas of space applications in the
national context,

To develop and qualify an Indian Remote
Sensing sétﬂllita for effective utili-
sation of remote sensing technology and
promote the establishment of a national

.'!./




natural resources survey and manage-

ment system,

To organise efforts for indigenisation
of the space segment of the Indian
Hational Satellite System (INSAT) and
conduct necessary experimentation joax
towards replacing the imported space
segoeent by indigenous spacecraft,

To develop and qualify suiltable payloads
among others for the Indian remote
sensing satellites and indigenous INSAT

spacecraft,

To rapidly improve the technology and
payload capabilities of the S5LV-3

launch vehicle and develop its vakiants
for enhanced application/technology/
science paylacds, and conduct the rele-
vant launch missions, A crucial element
of this objective would be to develop
and qualify launchers which would place
Indien Remote Sensing Satellites of

600 kg class in polar sun-gynchronous

missions from Indian ranges,

To conduct further lawich vehicle
gtudies and initiate action to acquire
launch gapability for other applications
missions neces:itated by national

developmaental needs,

.Qf.i/




To develop further the existing infra-
structure and establish minimun necessary
fagilities for developing the reguired
launchers and spacecraft with maximum
participation of Indian industries and

national organisations.

To enhance the capabilities and utiliza-

tion of the ISBRO telemetry, tracking and
talecommand natwork (ISTRAC) and national
test & lanching renges to meet the national
gpace programme needs., This would include
establishment/utilisation of space~borne
and mobile tracking stations and establish-
ment in cooperation with other national

agencies new launch ranges, if necessarxy.

To energise and evolve appropriate mecha-
nisms for transfer and commercialisation
of technologies developed in the space
programne and promote their applications

in various national sectors.

Te plan, conduct and support important

space science and technology experiments
that would give maximun returns, so that
India remains at least with international

devalopments in this field,




The approximate outlay to realise the obyjectives

of the above profile is given below:

BUDGRT Figures in Rs ras)
PROJECTION 8085 85«30 80=90

Completion of ongoing
schemes and maintenance
of infrastructure
support which includes
the operations of the
Space Centres,

IRS Projact & post
launch operations

8LV-V (Polar Launcher
& Augmented SLV)
Project & Post-launch
operations

Proto-INSAT Project &
post-launch operations

Tracking, ranging and
other general facili-
ties

Launchers & satellites
related facilities

Follow on projects of

IRS, SLVeV & Proto-

INSAT including

advanced system studies 1

Facilities related to
follow on projects

Misc support =ctivities
including support R&D
and other projects 54 60

Technology transfer &
commercialisation i 3

Totals 377 477

W e

* includes external launch provision,




The costs of establishment & maintenance
of Space Systemg in operational sectors

{for example INSAT in the Transport &

Communications Sector) and other Space

Jystems that may be established in other
operations sectors are not included in
this profile, which addresses the RED &
technology development part of the Space

Prodramna,




