
IMitve bralh
CHAIR
SRO

of ry
VO Yea

fap th Dearne

Opew

at! Awo



f sro HEADQUARTERS
STAFF OFFICE TO SECRETARY, DOS AND CHAIRMAN, ISRO

Chairman to see : MMEDIATELY pax4

Commechin wilh the

& te Commission y whet,
Cam Serve OD On Ayopedix , J

profile Sep & plac A
ale tpm Ir also Cum Pour.

Po
Of A {o Jpo

Ugo - To. | of

vo better

Whichto tn basic
8 qsFROM:

trated a
Foo



4

Coun ge wn Lh

1 Profle.

Go

we Com go
& PMS

de All sw wp ofwtte
Cab.



THE INDIAN SPACE PROGRAMME PROFILE
(SCIENCE & TECHNOLOGY SECTOR)

1980 TO 1990

INDIAN SPACE RESEARCH ORGANISATION
(HEADQUARTERS )

BANGALORE-560009

FEBRUARY 1980

Fe* HeFET ITER4IRICKAHIT TI TI IIr III* IIIAATRI *RTE *AERA AATAKIN



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 were3s

PRINCIPAL fo develop indigenously sounding rockets
OBJECTIVES OF

and gatellite technology oriented to
TEN YEAR PROFILE satellite launch vehicles of SLV-3 class
(1970-1980)

communications and remote sensing

applications.

To develop space applications technology

relevant to India, i.e satellite commu-

nications and remote sensing for natural

resources management; and conduct rela-
ted applications experiments.

fo establish a National Satellite Launch

& Rocket Test Ranges

To assist Government in establishing a

national domestic satellite system -

INSAT, with indigenous ground systems

to the maximum extent feasible,
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1.1 The progress and status of the Space Progranme

ras 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:

Thro gh

IN 1977 collaboration with Indian Industrial and

PM/CABINET REVIEW
OF SPACE PROGRAME [fhe adherence to Indian objectives,

R&D organisations and effective use of
international cooperation have resulted in

relativdylow cost ine Wh +s use~

ful practical demonstrations of Space

Technology and Application
f,

The country is now in a position to design

develop and fabricate sounding rockets, and

satellites/and 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-
aside.

tion of mass illiteracy and/enhancement of

adult and non-formal education, efficient
survey and management of natural resources

and efficient telecomnunications,
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1.2 Witha successful SLV-3 second experimental
flight (around Falg 1980), all the speci-
fic objectives of the 10~year Space
profile would be fulfilled or exceeded,

Mid

The present status is summarised below:

PRESENT STATUS fe) Sounding Rockets:
OF THE INDIAN
SPACE PROGRAMME The RH=300, Centaure, RH-560 and

f

Menaka-II: Sounding Rockets along with
their payload instrumentation have

been developed at VSSC, More than
1000 rockets have been launched from

pa

Thumba ,and SHAR, ranges for scientific,
technological and meteorological
studies, The Menaka-II

v TRH-300B, RH-5S60B & RH-560S sounding
rockets are in an advanced stage of
development,

Satellite Launch Vehicles

A firm base had been esta-
in Inc

blished/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

@ere
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first satellite launch vehicle, was

partially unsuccessful due to malfunc-

tion of a component in the second stage
control system, Efforts are heing
geared for a successful second experi-~

mia.
mental flight around Judy 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-axis
Cafstabilised spacecraft, APPLE,

communications experiments are at an

of

advanced stage of development, to be

launched during 1980,
both an Improved TV Go (ito ost
Space Applications th GBI

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
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Apant from The Sounding

"launching range has been established

the country for domestic satellite
telecommunication services, Through

aerial surveys,/ remote sensing appli-
cations for management of natural
resources have progressed significant-
lyg in cooperation with user agencies,
The microwave radiometers én Bhaskara

are providing useful meteorological
and oceanographic data. Efforts to

switch on/itv camerasare being made

based on the results of elaborate

ground simulation exercises conducted

on the prototype model of Bhaskara.

Test & Launching Facilities:
yockeh TANGES Thumba and Balasore,

@ full-~fledged operationalstesting and

at Sriharikota, A national satellite
and rocket telemetry, ana tracking

5 ete ot

network (ISTRAC) has come into being.

INSAT:

The INSAT system, combining the three

major national services of telecomnu-

nications, meteorology and develop-

mental TV, is progressing towards
Ting

establishment ed 1981, While the

space segment is initially being

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

communications technology.

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

A The past fao cacontially aT

During We ndan Sp acelt gansah(on

({S2e) boo ogtablich the technology base and infra-
PRoG E structure for a long-term self reliant
TRANSITION space programme relevant to national deve-

THE 768 lopmental needsx The SITE, STEP, Bhaskara

& APPLE projects were nenetheless crucial
to

steps/orient technological capability

THe

towards practical applications and opera-

tional systems. The major thrust in the

next profi e period (1980-90) must logica-
lly be to hasten the transition of the

space
national/programme from competence

towards
building/te realisation of Operationa and

semi-operational/systems for specific
practical applications, Thus the programme

for the eighties lays stress on the deve-

lopment of indigenous. operational
satellite systems for national communica-

tions, meteorology and natural resources
In dian

management; and launch capabi-

lity especially for the remote sensing

satellites.
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Coming dacade
For and beyond the required
continuum in technology developmentéimprove~

must Stead} ly
maint ana

as/ powerAlso potential/application areas such

generation from space platforms,which arethe Oceanation Of

emerging in the space technology horizon,jneed
detailed study andpeti experimentation et.

the later periods of the/profile.
tewards {9x - (9%and So lar

in
The first generation INSAT system would need

Te replacement by an indigenous system in the
anaThis sould nee)

late 80's or early 90's, frequining an inter-
mediate test and developmental phase for a

t bult semi-operational

The technological challenges and spin-offs of

the Indian Space Programme have already yielded

- In materals, chemicals benefits to
industry/-

this process will

logies for industrial exploitation/will neces-
ations Towards

sitate/appropriate and responsive organisatio-

wm

preasi on experience
decade/ US. Industry, &

nal mechanisms.

It is envisaged that by the end of the new

profile period 1980-1990, space technology

applicationew-uld have truly come of

age in India,
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1.4 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,
adequate planning and efforts be con-

exp love>
tinued to/ develop and improve essential
technologies for applications beyond
the 666 10-year profile period.

Would

SPACE PROGRAMME The specific objectives and elements of the
PROFILE
1980-1990 new 1980-90 decade profile ares

© To/improve the technology/ 'capabilities
of the SLV=3 launch vehicle and develop

"thsgies variants for enhanced

application/technology/science payloads,
and te conduct 'relevant launch missions

Aen

With ~Such-vehicless

and qualify launchers which

em place Satellites of 600 kg class in
polar sun synchronous missions from

Indian ranges. a
establish the minimum neces-

sary facilities for developing thc above
An ct SpeceeCroplaunchers/with maximum participation of

Indian industries."
a

af
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To conduct further studies
launch vehicle44 and initiate action
to quire launch capability for other

;missions necessitated by national
wv

¥aev needs.
Le

;
an

o To develop and Launch indian Remote
a

Sensing satellite for effective utili-
sation of remote sensing technology and

Tie of
promote/ a mational natural resources

survey and management system;

To organise efforts for indigenisation
of the space segment of the Indian

National Satellite System (INSAT) and

conduct necessary experimentation
~before replacing the imported space

segment by indigenous spacecraft.

To intensify various space applica--
- CspeciaNy

tions/in resources survey, management,

eo To conduct science, applications, and
2

technology experiments with/SLV-3
launcherg and its variants.

Prepge e Yorts in

communications, meteorology, geodesy,
lore.

and/new areas of space applications#
ln Fe Nethan Gartext.
To. ntensify the microwave remote sens

programme fee suitapie payloads,

for/second.generation-of Indian remote

sensing satellites
a dxobf B
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S To conduct/necessary studies and
So ther India. remains

experiments towarde underotanding Jarious
obreash asiinternational developments in space tech

nology
this ma clude proc ng of specipl
material i ut lisation ospace

e transpor on sys Se

To energise Wewteege-mechanisms for
transfer and commerci aisation of

nologies developed in the space progranme
ft "

applications in various national

sectorse
&

To enhance the capabilities of the ISRO

telemetry, tracking and telecommand net-
lay +

work (ISTRAC);to meet the national space

programme needs» Fhis would include

utilisation of space-borne ELEM
and mobile tracking stationsa

ad
To enhance the capabilities/of national

and lawmching ranges and establ&htest
new launch ranges, if necessary, to meetGso

the programme objectives.
and Support 3

Toa onergise important space science

experiments that would give maximum

scientificreturns, Ag

*
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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. 163 218 381

IRS Project & post
launch operations

Ze
32* 1 33

Be SLV-V (Polar Launcher
& Augmented SLV)
Project & Post-launch
operations 41 10 51

Proto-INSAT Project &
post-launch operations

4e
21 48

5. Tracking, ranging and
other general facilities 45 9 54

& satellites
related facilities6. Launchers

18 2 20

Misc support activities
including support R&D
and other projects 54 60 114

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

8.

97 981

9. Facilities related to
£ollow on projects 50 5i

10. Technology transfer &
commercialisation 1 3 4

Totals 377 477 854

* includes external launch provision.
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The costs of establishment & maintenance

of Space Systems in operatiom 1 sectors
(for example INSAT in the Transport &

Communications Sector) and other Space

Systems that may be established in other

NOTE

operations sectors are not included in
this profile, which addresses the R&D &

technology development part of the Space

Programme.

usr*/ysr
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1.9

A i0year perspective plan for Space
Research and development activities in India
was approved by the Cabinet Political
Affaixs Committee in 1970, Ita principal
objectives were

PRINCIPAL @ To develop indigenously sounding rockets,
OBJECTIVES OF
TEN YEAR PROFILE satellite launch vehicles of SLV=3 class,
(1970-1980)

and gatellite technology oriented to
communications and remote sensing

applicationa.

fo develop space applications technology
relevant to India, i.e. satellite comme

nicationa and remote sensing for natural
resources managements; and conduct rela-
ead applications experiments.

%q eatablish a National Satellite Launch

& Rocket Teast. Range,

To assist Government in establishing a

national domestic satellite system

INSAT, with indigenous ground systems

to the maximum extent feasible,
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@
PM/CABINET REVIEW
OF SPACE PROGRAMME
IN 1977

1,1 The progress and status of the Space Program
were reviewed by P.M. and Cabinet in July 197

The review showed that a viable, coherent and

good quality programng had been established
with a relatively modest outlay and many ben
fite had acerued. among the important points
noted are

© Through firm adherence to Indian objecti~
ves, collaboration with Indian Induatrial
and R&D organisations and effective use of
international cooperation have resulted in
useful practical demonstrations of Space

Technology and Applications at relatively
iow cost.

The country is now in a position to design

Gevelop and fabricate sounding rocketa,
aatellitesa and would shortiy be able to
place spacecraft in orbit using Indian

launchers,

oe In the coming years, Indian use of outer

space can be axpacted to significantly
help national efforta for the solution of
threa major national problems « eradica=
tion of mass illiteracy and countrywide
enhancement of adult and non-formal educa-

tion, efficient survey and management of
matural resources and efficient tele~
comamications,

4
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PRESENT STATUS
OF THE INDIAN
SPACE PROGRAMME

172 With a successful SLV-3 second experimental
flight (around mid~1980), all the specific
objectives of the 10-year Space profile would
be fulfilied or exceeded, The present status
da swearised below

© Sounding Rockets

The RH-300, Centaure, RH-560 and Menaka~II
(Marke and Sounding Rockets along
with their payload instrumentation have
been developed at VoSC, More than
1604 rockets have been launched from

Thumba, SHAR and Balasore ranges for
scientific, technological and meteorological
studies, The (Merk-II) waa the
workhorse 'rocket for the MONEX

The RH-3008, RH-560B & RH=5605 sounding
reckets are in an advanced stage of
davelopment,

A firm base has been established in India
for development and fabrication of satellite
iaunchers complete with the solid prope}

rocket moter propulsion systema,
control & inertial systema, alectronics,
test and chack-out system, The firat
exparimental flight of SLV-3, India's

4
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first satellite launch vehicle, was

partially unsuceessful due to malfunec~

tion of a component in the second stage
control system. Efforts are currently
geared for a succeseful second experi«-
mental flight around mid~1980,

Satellites
After the launches of ARYASHATA and

BHASKARA, the Rohini apacecraft techne~

Logy development series (to be launched

by SLV<3) and the geostationary,
stabilised spacecraft, APPLE, capable of
communications experiments are at an

advanced stage of development, to be

launched during 19843, with
an improved TV payload will go into
orbit in 19817.

° Space,

Satellite Instructional Television
aeperiment (SITE) using the NASA ATS

and Satellite Telecomnunication Experi-
mental Project (STEP) using the Franco-
German Symphonie satellites were success
fully completed, SITE has firmly
established the feasibility of rural
developmental audic-visual transmissions

using aatellitess while STEP conducted

in cooperation with P&T, has readied



the country for domestic satellite
telecommnication services. Through

agrial surveys and ground experiments,
remote sensing applications for manage

ment of natural resources have progres
ged aiqnificantly in cooperation with
user agencies, The microwave radio-
hatera on Bhaskara are providing use--

ful meteorological and oceanographic
data, tfforts to switch on the TV

cameras are being made based on the

results of elaborate gramd aimulation
exercises conducted on the prototype
model of Bhaskara,

test& Launching Facilities
Apart from the sounding rocket ranges
at Thunba and Balasore, a full-fledged
operational satellite/launch vehicle
testing and launching range has been

established at Sriharikota, A national
gatellite and rocket telemetry, tele<-

command and tracking network (ISTRAC)

has come into being.

ANSGAR,

The INGAT system, combining the three

major national services of telecomm-

nications, meteorology and develop-
mental TV, is progressing towards



PROGRAMME

FROM THe 70'S
TO THE 69'S

establishment during 1981, While the
space segment is initially being
imported, the ground segment will
utilize te the maximum extent indige-
nously developed earth station and

communicationa technology.

1,3 transition from 1970-80
1 980-901

During the pagt decade the Indian Space
Research Organisation (ISRO) was created
and the technology bese and infrastructure
for a long-term self reliant. space progranme
relevant to netional developmental needs
was firmly established, The SITE, STEP,
Bhagkara & APYLE projecta were crucial
steps to oxient technological capability
towards practical applications and

tional systems, The major thrust in the
next 10 year period (1990-90) must logice-
liy be to hasten the transition of the
national space programe from competence

building towards full realisation of semi-

operational and operational systema for
apecifie practical applications. Thus the

programme for the eighties lays stress on

the development of indigencus operational
satellite systems for national communica

tions, mateorology and natural resources

managementy and Indian launch capability
especially for the remote senging satellites.

TRANG it LON

Baan 4



Yor the coming dacade and beyond the requi-
red continuum in technology development and

improversnt and space research must be

steadily maintained, Also 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 apace téchnology horizon, need

detailed gaudy and experimentation towards

the later periods of the 1980-1990 profile.
The first generation INSAT system would

require replacement by an indigenous

system in thea late 80's or early 90's,
and tois would necessitate an intermediate
test and developmental phase for an Indian
built sq@ai-operation space system,

The technological challenges and spin-offs
of the Indian Space Frograme have already
yielded benefits to industry ~ in materiala,
chemicals precision fabrication technology,
electronics and reliability engineering -

this process will experience a natural

growth during the current decade resulting
in greater benefits & lowering programe
coats, Effective transfer of ISRO technoe

legies for industrial exploitation and

utilisation of the industrial base will



necessitate inmovations towards appropriate
and responsive organisational mechanisms,

Zt is envisaged that by the end of the new:

profile period 1980-1999, space technology
with ita applications and utilisation would

have truly come of age in India,

The principal aim of the Space Programme in
1980-1994 would be to operationalise ag

many space applicationa systems as possible,
utilising the technology base and infra<«

structure established in the country during
the previous profile period.
Purther, adequate planning and efforts
would be continued to explore, develop and

improve essential technologies for applica~
tions beyond the r profile period,

SPACE PROGRAMME

17,4

@ PROFILE
1980-1990

obiectiv
1980-1990 decade profile

To intensify R&D efforts in space appli-
eationa = especially in resources

survey & management, communications,

meteorology, geacdesy, and explore new

areas of space applicetiona in the

national context,

fo develop and qualify an Indian Remote

Sensing satellite for effective utili-
gation of remote senaing technology and

promote the establishment of a national

eese/
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natural resources survey and manage~

ment system,

To organise efforts for indigenisaticon
of the space segaent @f the Indian
Hational Satellite System (INSAT) and

conduct necessary experimentation Sax

towards replacing the imported space

segment by indigenous spacecraft.

fo develop and qualify suitable payloads

among others for the Indian renote

sensing satellites and indigenous INSAT

spacecraft,

To rapidly improve the technology and

payload capabilities of the SLV~3

launch vehicle and develop ita variants
for enhanced application/technology/
science paylaods, and conduct the rele-
vant launch missions, A crucial element

of this objective would be to develop

and qualify launchers which would place
Indian Remote Sensing Satellites of
600 kg class in polar sunsynehronous
missions from Indian rangess

fo conduct further launch vehicle
studies and initiate eetion te acquire
launch gapability for other applications
missions necessitated by national

developmental needa,
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fo develop further the existing infra-
structure and establish necessary
facilities for developing the required
Launchers and apacecraft with maximum

participation of Indian industries and

national organisations.

To enhance the capabilities and utilize-

test & lanching ranges to meet the national

gpace programme needa. This would include

establishment/utilisation of space-borne

and mobile tracking stations and esteblish-

tion of the IGRO telemetry, tracking and

telacomand network (ISTRAC) and national

ment in cooperation with other national

agencies new launch ranges, if necessary.

energise and evolve appropriate mecha-

nisas for transfer and coumercialisation

programe and promote their applications
in various national sectors.

of techmologies developed in the space

o To plan, conduct and support important

space science and technology experiments

that would give maximum returns, so that

India remaine at least with intemational

developments in this field,

4



1.5 The approximate outlay to realise the objectives
ef the above profile is given belows

(Figures in Rs qrorea)
80-85 95-90 80-90

BUDGET
PROJECTION

Completion of ongoing
schemes and maintenance
of infrastructure
supvert which includes
the operations of the
Space Centres, 163 218 381

IRS Project & pest
launch operations 32* i 33

2e

SLV~¥ (Polar Launcher
& Augmented SLV)
Project & Post-laumch
operations 41 10 §1

Proto-INSAT Project &
post-launch operations 21 27 48

as

Tracking, xanging and
other general facili-ties

Se

5445

Launchers & satellites
related facilitiesGe

18 2 29

Follow on projects of
IRS, SLV-V & Proto-
INSAT including
advanced system studies 1 97 98

Te

Pacilities relatad to
follow on projects

83.
$0 811

Mise support sctivities
dneluding suppert R&D
and other projects 54 60 114

Technology transfer &
comnercialisation

10,
31 4

Totals 377 477 854

* includes external launch provision,

aeen
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NOTES

i2

The costae of establighwent & maintenance

Of Space Syatens in operational sectors
(for example INSAT in the Transport &

Communications Sector) and other Space

Systema that may be established in other

operations sectors are not included in
thia profile, which addresses the R&D &

technology development part of the Spaca

Programe,


