
INTERNATIONAL COMPARISON OF SPACE EFFORTS

CNP in Per Capi-~ Total out- Average Average Per Capita

1826 8493 g4 4,94 214 23USSR 600 2330 S 4. 5.00 (approx) 120 20

Republic)

COUNTRY
ta GN PB Per CapiteAnnual Annual expenditure

ay since ure
7

it current inception outlay outlay on R&D on Space1977 on Space on R&D in in
prices in on SPACE

in billion billion § (per year)
UE

a6

Ge rmany
385 6224 O.16 1180 2 3

( Fodaral
2.6

Franco 288 518 O.15 96Japan 567 5238 0.14 100China 260 323 s NA. N.A.India 100 167 0.25 0.02 0,66

2 8
1. Li 1.3

NOTE: Those nrsjections are Tr eX on basis of information from the following sources:The future of the US Snace Programme - Arthur L Levini.Statistical year baok of the Council for Mutual Economic Assistance,4andbook of Resarch and Devclonpment Statistics 1974-75, Government of IndiaDepartment of Science and Technology.
Ca

Records and Statistics ~ Quarterly bulletin of the Gasterm Economist.Snace programme of the Federal Renublic of Germany, 1976-79.£. Synace in Japan ~ 1972-73.
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PROJECTED OUTL7YS FOR SPACE ACTIVITIES IN INDIA
(Figures in Rs Croros)

(Includes Plan + Non-Plan)
V TT y Investment

upto 1978 1978-83 1993-88 1988+93

R&D Project maintenance1.
Of

63O
Centres 320

(330) **
388 430

Procurement or of ope~rational Spece Seqments (e.g. INSAT--1)(Paid for by users or Soavice sectorOF the Govamment Budest)

2.

20% 115 155 400

Investment outside ISRO/DOS for SpaceSeqment utilisation ng exneri-mentation.
§

100 S143 115

Investment by Defence for theirSpece System
50 140 300

Critical invostments required in thecountry to make the Space programmeeffective (c.g. investment in micro-electronics, Hi-Rel components etesutside ISRO/DOS)
7050 50

1500
(1200) *** PRVI and Dehra Dun stations are Shown under this,** Without a manned flight (See para 7,1 of the text).
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GNP growth at 4% per year
OPTION R&D share of GNP is 0.5%

ISRO's share of R&D money stays constant at 12% of total R&D money »

(Fig in Rs Crores)
1978-82 1983-87 1988-92

Average GN P 93,092 107,920 125, 109
Average @xpenditure on R&D 465 540 626

Total on TSRO/DOS 279 324 375
2,327 2, 700 3,128over five vear neriodTotal

Amok required for the Space Programme*
1338]

includ service tary) C4301
890

or (3:
os

GNP growth rate of 10%
OPTION IT R&D share of GNP is 0.5%

ISRO's share of R&D money stays constant at 12% of total R&D money.

1978-82 1983-87 1988-92
(Fig in Rs Creres

aworaga GN P 106,900 172, 164 277,272
Average exponditure on R&D 535 861 1, 386
Total expenditure on R&® over the five year period 2,673 4,304 6,932
Total expenditure on IShO/DOS only 320 516 832
Amount requirce for the syace programme*

[430} [630] or[330]**

890cludin service ctors and military) 746 1, 500
( 1, 200)

Show investments in ISRO/DOS R&D and maintenance of Space Centres. Rest of the
money i8 for operational systems to be paid for by Users and other Departments.
If manned programme is not undertaken, ISRO/DOS budget will wind down to Rs 330 crores.



POETS Fi CE

AD& POCKET STATISTICSRet
-1, 1976

en article byin
ta1

mician

SPACE PROGRAMS, 1971-75
Se ence Policy Research Diwn.,

Chapter One Supnorting Facilities

Ret 2 STATE REPORT SOVIET
Volume T, by the

cn Service, prepared forCongressional
the Comm ttee on anu »pace

1 ted States Senate
anc Leunch hicles Space

(pp 17)Program - by Cherles Sheldon

Ref 3 FORECAST CHNOLOGY 2000
NAS?. publication dated January 1976

ESA: Uncertainities over tne production ofArian e' and the Telecommunications Satel-
an article in Air & Cosmos 698

Ref 4

lites
catec 24 Dec 1977, translated from Franch.

FIVE YEAR PLAN - 1978-1963 - document gene-rated by the Dggartment of Spacc, Govt of
India, dated Novenber 1977.

Ref 5



[ Yo +

have at bst
a deft to live - no more,

~ minute's rest
hun (red years in store,

rec arcing petty Man,

Evet
short

Bes 7 ano mori
choy some

Ta G snowy peeks, cocval with Creation,
In silenee stem

stiil in mournful emoectatio
mutes wore tneir span.As 2£ but five more

Stoo boasting, time, that men are but your shadows
tThat all their grandeur just reflects your own.

men that lend their glory to their epoch,'Tis
men illumine time with their

Be grateful to the poset, thinker, hero,
Who sheds on us the light of soul and mind,
The everlasting brilliance of an era

from the beacons of mankind.

RASUL GAMZATOV, a Soviet poet.
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ISRO HEADQUARTERS
CONFIDENTIAL

ORT SORSE TS TS HET] SOE, AER

For: Prof.5.Dhawan
Chairman, ISRO

From: YS Rajan 31 July 1978

Sub:= Chairman's meetings with the Group Directors/
Senior Scientists/Managers of ISRO,

Whie discussing various issues connected with
ISRO Council etc Chairman expressed the desire
to have meeting at the Group Director§* level
to have a day long discussion with them to get
a feeling of their thinking and also to
express Chairman's thoughts on some policy
matters to them.

1,0

I personally think that this is long overdue
and the channels of communications between
them and Chairman have become very noisy.
Chairman's thoughts on policy issues go to
them in various garbled forms. Whenever
Chairman conducts reviews, visits Centres,
etc, the focussing on issues is normally
blurred as the visits necessarily has to be
on specific items and therefore a random
sampling of the whole. While trying not to be
harsh, it is also time Chairman express his
views clearly and without undue contradictions
(which keeps others vague and guessing).It is also important that their practical
problems and views are heard and understood.

2.0

Earlier Chairman desired an agenda. I made
considerable thinking on the subject along
with some ISRO HQ colleague (P.Sudarsan).
An agenda will constrain persons and also
to ceneralise specific issues without hearing
them first may cut off lots of information.
Therefore I am listing a series of questions
which can be sent to the Group Directors who
can think on the answers from their own view-
points and experience and present briefly their
ideas in writing and in words to Chairman.
Then @iscussions can concretise some issues
of general nature and some of specific nature,

3.0

2



("re

which should be broucht out at the end of
the meeting to get a general "consensus".
Then for future meeting some of these can
become agenda items.

4.0 It is with this in view I am placing a draft
letter for Chairman's consideration. From the
Centres the following persons may be called.

WESC Director, V&SC
All Group Directors
The two General Managers
Project Director SLV-3
Controller, VSSCc

6)

ISAC Prof,U-R.Rao
Shri
Controller, ISAC
+ one more ¢?)

Director, SHAR
Shri R.Jeyamani
+ one more (?)
Controller SHAR

SHAR

Prof. Yash Fal
Frof. Bhavsar
Prof.E,V.Chitnis
Shri OFN Calla
Controller SAC

SAC

Prof. LalPRL

5.0 253 quick view by Chairman on the subject will
be useful. If Chairman approves of this idea,
the Draft letter may please be cleared.

Regards

(Y .S) Ra jara\n\oe



FOR APPROVAL

Dear Directors,

Since our Organisation has grown and has

become conSiderably complex in its structure and

tasks, it is getting increasingly difficult for
us to maintain feedback channels within the senior

management. I have therefore been thinking of

holding a meeting with senior management personnel

of ISRO once in six months. These meetings will be

in addition to the ISRO Council meetings and I believe

that the feedback available thereby will be valuable

to the functioning of ISRO Council.

In the first instance, I thought it is
better to raise a few questions for which each senior

manager/scientist proposes his own answers/solutions

generalising from his own experiences'. These could be

sent in a brief written form and can form the basis

of the first meeting. Later on, one could focuss on

a few issues aS agenda items for the future meetings.

A set of such questionsyissues are given in the Appendix.

The senior scientists could add some more if they desire.

The scientists/managers from your Centre who

whould attend the meeting besides you are:

2



(ma
1)
2)
3)
4)
5)

onttatively propose the first

Your sincerely,

S. Dhawan)



A list of questions/issues forISRO Council meeting
with the Management 7 of ISRO

How are the current ISRO projects progressing?
What is your assessment regarding the success of
ta jor projects of ISRO ang their schedules?

If you foresee problems what are the suggested
remedial measures?

Are we equipped now to take up the major projects
envisaged in the next five year plan? If not what
actions need be taken, and when?

Are we good in our technology development programmes?
How have the divisions and projects contributed to
this? What are your views on indigenisation?

3.

What do you see as the role of administration? Are

things going well in this front? What is the role
of administrative staff? What are their problems
and suggested solutions?

Is the system of reviewing and evaluation of on-

going activities and the proposals for future
activities sound? What are its defects? What are

5.

the suggested remedial measures?

Are you satisfied with our budget forecasting and

control methods? Any suggestions?

Are the ISRO Centres getting compartmentalised?
What is your assessment about the inter-Centre

Te

coordination? Any suggestions?

2/-
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Is our method of rewarding good workers - technical,
scientific and administrative - satisfactory?

8.

Suggested remedial measures?

What do you think is the general image of the Organi-
Sation - within and without ISRO? Any suggestions on

9.

this?

What are your views on our international cooperation?
Have they been beneficial? Are they structured or

10.

random? Any suggestions for changes?

Are our manpower utilisation policies and practices
Working? Any suggested changes? Is the policy of
restricting manpower Growth within ISRO sound? If not
what do you recommend and how should it be implemented?

11.

Are you optimistic about our becoming a systems management

organisation leaving the production including prototype
development to the industries? Is this desirable?
Would this call for reorganisation of ISRO structures?

12.

How and when?

What do you think is the future direction of the

organisation - to meet the user needs, to channelise its
technology potential, to conceive and operate operational

13.

systems, etc.
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RO HEADQUARTERS
"MINI MEMO

To: Chairman ISRO

rman has seen this note,He said that he would discussthis in detail on retum fromabroad, Hence it is put upfor instructions;

Chai

Rega rds

FROM : YS

DATE : 30/7/78



HEADQUARTERS

sub: ~ Some sugcestions for speeding up decision
making within ISRO/DOCS,

Chairman may please consider the following
points which are suggested in order to move
things relatively expeditiously. (1 briefly
Aiscussed on this with chairman today).
In view of the fact that ISRO programmes have
become complex and bigger and more so because
of the added complexity of INSAT programme
which cuts away culte a bit of time of Chairman,
ISRO in hiS capecity aS Secretary, DOS, it is
now considered essential that some sort of
structured ae 1 have to be done on

some decision making, Going ground-work, etc.
wh ch need action, coordination,various issues

It will be to issue all these as
Office. Orders since the programmes requirements

of understanding would be recuired to meet the
changing circumstances. Therefore I am noting
below some immediate issues on which Chairman
may consider / Give instructions, that
things are kept moving until alternate arrange-
ments are made.

quite a bitGo on changing month to month and

COSPAR mattersItem
I have sent a separate note requesting Chairman
to consider delegating decision-making combinedly
to Prof.U.R.Rao, Prof.Bhavser and possibly
myself and one of us will formally communicate
such decisions. Chairman has already approved
action. On Chairmanship of Vikram Serabhai

Wwe will await Chairman's return.Symposium,

Technoloay TransferItem 2

There are many items which require dialogue
wth companies like HMT, PEL etc. In many cases
these are recuired only for prior planning.
One example I would cite as under:

From GAC they have suggested to pr.Siddhartha
that there is a good possibility of marketing
about 300 terminals for C-rand receiver only
termina s in USA itself. (They have quoted some7



2

references). SAC desires to know whether
ISRO could explore such possibilities? This
obviously would mean gettine into somedetails and discussing with ITI, BEL ete. to
know their interest and coordinate with
Department of Electronics, etc. Only after
such planning, decisions have to be taken.
For such planning purposes, broad policyindicated so far by ISRC/DOS, such as our
desire to promote indigenous technologyjointly with industries etc could be used for
approximate commitment which will be formalisedat a later dete at higher levels depending
the scenario emerging from details. In the
present mode of working, when such issues come,it is put up to Chairman with sugcestionsafter which letters go to Managing Director ITI,etc; then after reply comes from them Chairmaninitiates action. This leads to delays and
many a time things are overtaken by time.
& procedure Chairman may consider
effect to is to authorise Dr.Siddhartha to do
the initial contacting. Perhaps for checks &
balances, Chairman may name two-or-three
persons with whom he should coordinate and
based on a consensus he could act short of
making formal commitments. Without such an
authorisation many industrial interfaces are
getting bogged down.

RCS prodUction, precision mechiningitem 3

Chairman may recall that in his recent meeting
with Dr.Muthunayacam, in which Chairman said
that various reports have been received from
many CeNtres like ISAC for a RCS facility, on
control components from VSSC/FSN, etc. He said
that there is a need to puttogetheryin a cogent /theseform. He also mentioned it to Dr.Mithunayagamthat Chairman would set up a Committee to studythese issues, The question naturally arises when
the Committee will be set up to study the matters.
Instead aE some persons, Centre and HQ as the
case may be named by Chairman to take a lead
in this matter to study various issues, they
can sort out various details and come to Chairman
with a final version for decision with a few
eptions. Then matters will become much easier
for decision making. I don't say that the method
is going to be easy. Some persons wili fight out
issues, but still if some authority is given
then some themes can emerge from which Chairman
ean choose. If things héeve to wait till Chairman
defines the inputs, then it may not start for
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Say next 3 months. Chairman could be
eareful in naming the persons. This pro-
cedure would necessary mean that some
ersone Should be akle to write to Director,
ISAC and DirectorVSEC and discuss with them
about the overall theme, make joint papers
with assumptions of certain guidelines.
Everytime to come for all these issues with
deteiled notes for guide 7 ines from Chairman
would cause delay. Hence as far as taking
action is concerned, Cheirman may nominate some
people with some broad guidelines (oral would
do). Ag regards the progess made, a one-page
memo cen be sent to Chairran periodically.

Item 4 Microweve Ramote Sensing

This is an area which needs urgent attention
if it has to pick up at all in ISRO . This
would mean some correspondence with BEL, with
Some national agenciesyinstitutions ete,
even exploring some time ups with bricht
individuals for Scatterometer studies, SLAR
etc, How does one can So about it? Eould
Chairman decide to* leave these questions to be

SAC, and HC so that ait can later be escalated
or decision Ma OL course to a certain
extent these persons have to be authorised
for some commitment at least morelly, Again
for Checks and balances a foint action may
need to be asked for by the persons named by
Chairman.

hancled at first level by a few persons from

IRS coordinationitem 5

So far Giscussion has been at the Secretary
level. Things are going to pick up too fast.
Already discussions with GSI has taken place,
How GoeS one deternine about some of the
commitments? On y one thim which Chairman
may forbid. from commitment could be additional
recruitment of manrower and too much of monetary
commitments Bbove certain level (say more than
rs 2 lakhs). For other things perhaps some form
of delegation to a few persons (jointly) may
be authorised to take action.

Cooperation with NAL

Dr.Valluri, Director NAL had written to
Chairman naming persons. Chairman has seen this
letter. I had discussed with Chairman about
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further action and Chairman wanted a detailed
letter to pr.Velluri describing the systems on
which NAL coulc think of working etc. I am in
the process of preparing a draft in consultation
with Dr.Siddhartha end Shri Sudarshan. However
my feeling is that through this process it is
likely that the matter will be further celayed.
I do see Chairman's concern that the cooperation
should start on a proper footing and not
skewed by certin individual idiosyncracies.
On the other side the question of speed on this
mattor Seems to be of Some concern because
either Dr.Valluri is away Sometime or Chairman
is busy with some other tasks. Since Director
WAL has named Dr afte for the overall
coordination from NAL side, may be a few persons
from ISRO could be named who could jointly dis-
@uss with NAL team for working cut cetails on
some matters in this regard. When views have
to be formalised for action, a crisp note should
come to Chairman for abproval.

Optics Facilityitem

Chairman has seen the Gptics Facility report
and their recommendations. Chairman has aiso
seen my note on the subject. Chairman had
remarked that it is now time to move towards
a oraip to focus on these activities. He had
remarked as under:

"we need the following:
1. A concrete ISRO programme relating

to the major cptical systems for the
coming projects needs definition:
If someone cen list the projects in
which the optics are embedded we can
then Giscuss action.

In parallel with (1) certain advance
actions can be taken . These can be
(a) setting up of a standing group on

optics,
(6) Findinc & 2 agencies each for the

eciticel areas,
(e} Feed information into REC PCND,
(4) Steck-pile some materials.

Now recarding he question of moving this matter
if it ie to be done at Me nlone would be difficult
as we cet all data. Te Chairman can
authorise a team of people to work on this
matter in a managerial fashion as acainst
study group mode, then some focussed options
Gecision raking could be arrived at.
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Yeliahanka sitelter 8

On the Yellehanka site, while accepting in
principle the proposal sent ty us for Set
Facility etc Chairman desired detailed pleny
For this one needs to approach and TSAC Lor
working out ceteiis. Without some form of formal
coneultation with them it wouid be difficult to

on the matter of producing good deta base.
Action here could be speeded up by naming a
few persons for working out the details for
submicsion of « few options to Chairman after
due consultetions of course with Directors, VSSC/ISAC,

RCS

move

Cn the above items Chairman is requested to
give his decisions/instructions eceinst each item in the
left-hand space so that some action could be téken. I
would request thet Chairman names a few people with
instructions as to how to proceed. On each item to issue an
Office Order would perhaps be difficult task to do.
Since generation of guidelines require very detailed work
on all these and to bring it to a level of Office Order -

for Chairman to.issue is really a task in itself. It is
with this view, some general instructions or sugcestions
are requested. It would be expected that the persons
Chairman names would jointly work as a team and Generate
a few options to be placed before Chairman.

I think that many of these planning activities
ang coordination activities would continue to get
bogged Gown without some sort of above suggested
Gelegation". It is my considered opinion that even
after signing of the contract for INSAT.1, it is
unlikely thet Chairman would be free from INSAT as at
least one problem a week releted to TNA will come to
Secretery, DOC, Hence a new mode of functioning might
have to be conceived and hence the options suggested
above.

(Y

Chairman, IfRO 13/7/7
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TOBE OPENED BY
CHAIRMAN ONLYt

Prof.5.Dhawan
Chairman, ISRO

14 December 1978

Some immediate actions concerning IRS.

ZERO BUDGETTING:

1) Even while the zero-budgetting exercise
is going on regarding ISRO programmes especially
IRS, SLV-V etc, we need to initiate urgent activities
regarding IRS if one were to move on the programme atall. Start of the programme cannot afford to have
any set-back. If it slips a little, the chances are
that the programme will receive serious set back.

2) Zero-budgetting exercise has been initiated
today (14/12/78). Sudarsan & Chandra will put a basic
scheme in a few days which will be elaborated further,
discussed in HQ and then put up to Chairman. This
will involve some~time especially coordination within
HQ. Then actual interaction with Centres and decisions
(by ISRO Council & Chairman) are going to delay con-
siderably. I do not see any serious decisions coming
before 6 months and therefore it will not apply to
79=80 budget. But as I promised to Chairman, HQ document
will be ready in 3 to 4 weeks.

IRS RELATED ACTIONS REQUIRED
aad

3) As I mentioned in the beginning, IRS has to
start irrespective of these. The following are major
action points:-

* Defining of a management structure for IRS

It involves the major elements viz, overall
coordination, spacecraft management, data
product management and utilisation. The
facilities part including ISTRAC is another
aspect. (I had sent a fairly detailed write
up on the subject which Chairman héd seen
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when he was abroad and it is attached herewith.)
IRS management structure cannot be left loose,just because SAC is vociferous or sensitive.
Without clear management structure for space-craft management ete including overall coordi«
nation, the direction is not likely to emerge.I would like to point out the considerable
problem for APPLE due to delay in declaringStructure, (RM Vasagam was pulling one way &
so on)

* Reoraanisation of the Project structures at the
Centres

payloads
and thePresent ly the ISAC Centre's

independence of SAC VSSC subsystems)are holding to ransom all Projects SEO, APPLE
& SLV-3 ete. This trend has to be reversed.Six chaps in SEO core team and about 20 in APPLE
along with the Project Engineers of SEO & APPLE
who really report to their respective Division
heads (and not to the Project Director except
"funetionally") cannot be the only ones who
worry about the projects while the Division
heads, Group Directors/Area Chairman ete givepriority elsewhere. This means a clear confron-
tation in terms of Project 6s Divisions andalso most importantly shifting some Division/Section heads between VSSC, SAC & ISAC to breakvested interests. A solution has to be foundfor this. The Centre Directors are not likelyto favour giving more direct control by the
Project Directors as it is likely erode their
own sovereign status.

arding IRS ilisati an vera stem
definition has to start right awav to conduct
- techno-economic studies to identify

optimal combinations of satellite, aire
eraft imagery and ground truth and conven=tional data.
Optimal interpretation visual, computer
processing ete need to be identified.

The existing conventional data collection
methods needs to be studied in connection
with .other agencies like GSI, NGRI, ete



a

to evolve a MULTIDATA RESOURCES MANAGEMENT
SYSTEM. Flood forecasting ete can really
become a sub-set of these studies

in any remote sensing system related to
Agriculture without IMD involvement for
conventional data, can an optimal system
be evolved for the country.
How do we do it?
Also NRSA cannot be ignored altogether.
SAC does pot have the wij] nor the
qulture to do this because the existing
group pressures will orient SAC only towards
utilising & expanding on its existing infra-
structure and expertise (all hardware be it
Omega Sonde or TV studio will influence SAC)
(Their relations with the users are that of

most cases)

How to do then a system definition? I was trying
to interest Prof. R.Narasimha. But he has to devote full
time and also beain really in ISRO project mode ~
with crazy schedules and intense desire to finish tasks
in time. don't know whether he will move out of his
present works and mode of operation.

Another deal person would be Rangan.think he ean be named the overall Dfrector orTRE"programme
in which capacity he can also conduct these studies.

The IRS Programme Director should be vested with
powers. In fact he should be the Chairman of IRS Programme.
Couneil through which only the overall coordination is done.

Project Director &/C
iRS PROGRAMME,

Project Director Data

ISRO Council Progrgramme Director
Preject Director

COUNCIL Facilities & critical
RED

products
& Managementroject Director ground

receiptin
acking

Ground Project Director Data
Product

ISAC SHAR SAG
j§ Nodal Centre Nodal Cent re la centre

ISAC
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Each nodal Centre can have a Froject Board
{containing persons from othr Centres too as needed
as in SEO, APPLE etc) and these Boards are under Directorsof the Centres. But overall coordination, inter=se prioritieshave to cane to IRS Programme Council which will be under
Chairman, ISRO, IRS Frocramme Director will thus be onfunctional par with Directors and will have authorityin programe control, Directors may pqt like it. ButI don't see a better form of coordination of this complexand time bound matter. IRS Council Chairman has alsothe responsibility for system studies mentioned before.

PROBLEMS

Since SEO has pot been launched yet, I can verywell see that one hes to worry about the repurcussionsin the Centres and the need for a little caution. But
that should not be the reason for continuing the SEO
structure where the Gentres can operate automomously and
moving (especially SAC) only when Chairman asks for it.

POSSIBLE IMMEDIATE ACTIONS

Without waiting for SEO launch, Chairman mayisqe the following guidelines!

{a} The Project IRS will be split into four
major elementea with nodal centres as indicated
above. There will be an overall coordinétion
body which will be identified later. Thefol lowing team is formed so study technicalissuest

A few names of persons whom Chairman considers
would play important role in IRS should be broughtinto the team.

No papers from the Centres should be invited
en the subject as this will create lots of
emotions and especially in SAC energies diverted
towards this.

The initial arrangements can be called ad-hocor interir.

eee 5f=
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Within a month after SEO launch, the
entire structure should be formalised namingg the
individuals as Programme Director Designate),

. Project Director (Designate) etc.

Two persons in HO who can assist a take-off
of an IRS Management system are Chandra and myself.
Ig Chairman does not clearly indicate to Directors
that they cannot work in their old modes, there will
be more teething troubles than required. I£ firm
decisions are pot given people will attempt gilatory
techniques (as was done for SEO) & so on Directors
may be told to operate through ISRO Council. I under
stand that, in such a mode their decision making
role will be truncated (as it is their feeling vis-a-=
vis INSAT where Project is more powerful in powers) .
Chairman may consult the Directors, therefore, at
a personal level - face-to-face talks - without
asking for formal papers which lead to percolation
of the conflicts to all levels.

In end, I should point out the complexity of
the problem should net be reason for procrastination.
We can't wait too long.

(YS Rajan)
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TO BE OPENED BY

CHAIRMAN ONLY

Prof.S.Dhawan
Chairman ISRO

¥S Rajan
-

f 16 December 1978

Some immediate actions concerning SLVV 5
Shae

I have sent a note on IRS - rather an elaborate one.

SLV-V is relatively less complex as SHAR & VSSC have
learnt living together better and there is not so much of
desire to have programme control as the desire to execute
work.

SLV-V still needs urgently a programme management
structure. The elements for separate management are as
undert=

1. SLV-V Overall Programme Control
(including interstages and integration)

2. Liquid Engine Development
3. Chemical facilities Establishment

4. Booster and upper stages

5. Control guidance and electronics
(including Mission opezations)

6. Range Establishment
7. Engine/Motor tests

These seven Project Directors/Managers can be overseen
by the P.D. for Item 1. Again VSSC will need fairly major
reorganisation putting more people from the Groups directly
under the Projects.

The main point in SLV-V programme is to identify
some key persons for individual elements for which Chairman
may speak to Dr.Brahm Prakash, Shri Pant and Shri Kalam.

iced No-body is moving on wr ds there is some confusion as to
who will bell the cat (2.6 meter etc).

©

facilities,
& STEX expansion and some other test
has to qive formal go-ahead on paper.

(YS Rajan)
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Chairman, ISRO

Rajan 85, 10.1979

Critical. acts. items for Chaiman

Chairman had asked for a brief review on some critical
activities to be addressed by Chairman in the next two
months. I consulted some colleagues at HQ and the fol-
lowing appear to be the imortant ones which Chairman
has to address. Also the priority ratings are marked
as VHP (Very High Priority), HP (High Priority), and
MP (Medium Priority). The items are categorised as Sa-
tellite Projects/Technology, Launchers/Technology, Re-
mote Sensing/Meteorology, etc.

SATELLITE PROJECTS / TECHNOLOGY

1. Review of APPLE integration
This should take place somewhere around 15 Nov
to take stock of the progress. There are quite
a few problems and slippages. However, we have
to clearly know as to what will happen to the
project as it is proceeding now.

H.P.

Ze SEO~IT:

While the final views on SEO-II seem to have been
frozen, it is necessary immediately to send a note
to PM ete and to omanise the project formally.
This should take place by 15 Nov. Most importantly
Chairman has to decide about the Projéct Director,
and whether there should be a Deputy Project Direc-
tor too. Also some issues like the responsibilityfor data processing, shouwld be decided by Chaimman
to issue top management orders,

H.P.

Report tothe Soviets:
When the Indo-Soviet meeting on SEO-II and IRS takes
place, the Indian position for this meeting should
be clear by 15 Nov. Though letters have gone re-
garding IRS to the Soviets, on SEO-II we are yet to
inform them the details, since the Project report is
being formulated now. We have to send the report
on SEO-II to the Soviets by end-October so that theywill have about three weeks to study. Prof UR Rao

Projeet3

15 Noy

has been reminded on this already.



V.HeP.
end-oet

ae

HP.
15 Nov

BS) 2

Regarding IRS the Indian position and some fom of
commitment to the Soviets would be essential tofix the launch which will at least freeze one ele~
ment in the project; such a freezing is very im-
portant in view of the long term interest of movingthe praject through at the various governmentallevels. Also in view of this Chairman may decide
about his visit to Soviet Unio waich r think would

but bpe view afview of
cause of IkS. This would be in end=Noy.

IRS Gore Teams

While the formal project approval of IRS could await
government Cecisions, it is considered absolutely
necessary to Start R&D efforts on critical itemsrelated to spacecraft, payload, ground system, ete.
Chairman may recall his constituting a 3-man com-
mittee consisting of George, Alex and Chandra, to
report on sensor development. while doing this theyhave identified a few critical items. Salient among
them are the decision on managerial mechanism of con-
dueting the design studies and development phase re~lated to IRS; initiating work on MSS scan mechanism;
move Indian Institute of Astrophysics to design the
telescope for IRS to move CSIO for certain componentsetc.m Most importantly, regarding this matter it will
be necessary to form a team which can effectivelutilise George and A ex without necessarily putt nbrakes on them nor anv inter-centre problems. Tf
necessary the uptics group could be made independentof Centres in mmm form. If this s not cone, work
on this may not move much. Perhans a more elegantsuggestion would be to move George ad his team te

Some

Banvalore, and give him some independent status, sothat the expertise of ISAC team and other talentscould be utilised by this team. The dea@line forthis, in our opinion, is 15 Nov, 4.e. before fina~lisation of our budget.
As Fegards the other aspects of IRS, critical itemsare control system formulation, the spacecraft bussdesign and also some planning and development rela-ted to mission. If these are not done in advancewith adequate design and development, it is likelythat we will go hay-wire when the project is actuallyapproved and initiated. We feel that right now a
Project Director, Phase-0, should ba named who couldinitiate design and development on some of these
hardware elements and alse some items related toutilisation. On the whole, these pre-clanning acti-

15 Nov

vities before actual project formulation is not
expected to exceed Rs 40 lakhs. Thus it



3

fully in order that these are funded as R&D
elements under ISRO/DOS budget even before the
actual project formulation, as these can be
way justified as a continuing R&D of ISRO. But
managerially it is necessary for us to have a
coordinated ané fully directed activity which
means Project Director with a small team and withfinancial control powers. I see no better personthan Rangan to run is effort. Other two per-
sons. who must be there in the team are George and

ary~

Alex.

Planning for Rohini Missfons
We heve briefed Chairman about the reports of
Tarsem Singh. I think it is necessary to give theprofile of ISRO launches to Tarsem Singh and his
team asking him to do some detail interaction with
a few potential mission scientists to design de-tails of the spacecraft. This will be necessaryto make some advance planning, especially for ©

scientific and other application payloads. Towardsthis it will be better to name Tarsem Singh formallyas the Study Director and give him some core team
and powers to execute the task, He could perto~

Dec

report to Chairman, ISRO or ISRO Councilfor decisions.

Decision con Optics Facilities6.

It is related to the above IRS work. It is bestlocated at Bancalore,

Solar Cell a

No reply yet from BEL to Chairman's letters. May

7.

be it is necessary for Chairman to pressurise'!Shri CR Subramaniam to take a decision before theend-Nov
latter leaves,

LAUNCHERS / TECHNOLOGY.

HeP.

Fixingof date for SLV-E2 launch

Presently Kalam projects it as February~March 1980,The realism of it should be reviewed by Chaizman gothat some note to Camission etc can go.end-Noy

more



9. Decisionon_Idguid Programme Managements

Though in some form various liquid activities are
being funded as continuing Viking activities, due
to lack of decision on formal PSLN project things
are somewhat dithering. More importantly the teamis showing some cracks which is not healthy for
ISRO. Dr AEM has spoken at great length to Chair-
man about some of the organisational arrangements
he desires. It is necessary that Chairman decides
on this matter and issue at least some major in-structions so that the team will be welded together
and hang on to move towards the job. If some in=structions from Chairman are not issued before
15 November, things may start cracking up,

HeP.

Test site selection for Liquid Projects10.

This is another imortant item and high priority
should be attached. If possible Chaizman should
take a decision at the earliest. But may be this
would involve a political clearance. In any case
my feeling is that the Commission should take a
decision before the term of the present Commission,
namely end-Dec 1979, Probably pelitical decision
could vait for new government if necessary. If
Gecision at the Commission level is done at least
things will start moving.

a

Purehase ofii, tems for STEX and SPROB;

These are Vibration table and vertical mixer.
Chairman has spoken to MP and I do not what theresult would be,

M.P

Polar aunch Stations12.

Link up with DRDO? The exact decision by Chairmanafter the recent visit is not clear. Whatever itis, if a decision is taken resultant f>llow up ac-tions need to be done, If there is going to be aLink with DRDO then T think action on us will start
somewhere by mid-Nov or end-Nov.

HePse

of ssc mechanical facilities13.

This should be considered for effecting it, say by
1980, before the next finanecdal year. I

have sent a separate nowe to Chaima on this.Jan 80

more



a

14. PSLV Core Teams

at

Just as in the case of IRS, we feel that it is im-
perative to organise the study team to work on crie

of R&D within a crore. This team will at least
keep the main thrust going and also avoid the Cen-
tres going hay-wire and fritter away their energies.Also Kalam should not distort the launch vehicle
group without adequate care, having only SLN pro-ject personnel alone in mind. This could be by
15 Nov bezore budget formulation. Also it is bast
done before Dr BP leaves.

VeH.P.
i5 Nov

tical design anc development work on PSLV. Againit is possible to contain the expenditure in terms

Review of S-BandRadar status:15.

Rewkew This is again an IMD commitment about which
we will have to see the progress.15 De¢

Organisation of RCS for satellites & leunch vehicles
On this Setty will be submitting a report. A
sion around Jan would be ideal since SLV commitments
would be mostiy over and the teams could be orga=nised before the next financial year to fit ingright mode for moving matterg.

167,

REMOTE SENSING / METEOROLOGY

i7. OmegaUpsonde Status Rview

HeP. This is very critical in terms of saving our facewith IMD. Chairman knowsthe situation A reviewwill show the criticality on the matter. No clariis expected from the review committee set up byDireetor, SAC.

of Microwave Remote Sensing Teams

I have sent a separate note on the subject to Chairman,This is very important, This in a sense covers other
aspects of remote sensing activities also.

15. Organisation

nd-Dee .

more



(12092
~

ORGANISATION/ MANAGEMENT/ PERSONNEL

19. ISTRAC organisation:

H * Pp

end-Dea

MP.
Feb '79

2he

a2.

23,

HAP *

I week
of Nov

24.

HeP.
15, Noy

Bringing of earth stations under IsTRac, If a de~
cision can be taken before the next financial year
and perhaps really by Pecember, things can move
without affeeting the ongoing prefects thoughtransitional pulse will be share. 'This would helpintegrating the activities. However, importantissues are involved,

20. Formulating an overall Electronics Comittee and
Mechanical Fabric ation"
As in the case of PCPB, this should be done. whilethis can wait for some time ~ say till Jan or Feb -for a decision, it will be better to diseuss it
guite soon, since such formulation of overview com=-
mittees could help IRS and ESXN teams in getting anoverall ISRO coordination.

TreatingChemical Facilities Sub-Centreee aflame elt ate

This was thought of by Chaiman, especially in view
of the impending change in VSSC Directorship.

VS3SC Directorship and also definition of roles of
eertain key individuals,

Absorption of Shri Sett at Hs
I feel at this stage his temporary extensions (while
he remains a member of VSSC) could be reviewed byChal rman and perhaps he could transfer him to ISRO
HO to work on an overview of Mechanical facilities
anc. lmmcher rélated facilities. This should be done
sometime around early Nov since his extension term

. empires on 15 Nov.

Decisions on the task of Chandran
OE NO eT eee HO

Chaimmen had decided that he would be at HO,of his activities could be broadly identified.
Same

eee more



Avionics Review25.

What are the managerial actions to be taken to
strengthen avionics activities in VSSC?
before new projects pick up, would be a good time.Jan 80

wot

Strengthening of VSSC, PPEG:26.

Inmediate. Before things slip, and before Dr BP
leaves, ;I week

of Nov
nou

Movement of key personnel within ISRO:

In my opinion this is very critical and will have an
impact on various actions of ISRO.

HePe
Jan

Review of SPD:

Chaimman has already spoken to Prof Radhakrishnan.
He can now set up a review team urgently.

28.

OTHERS

a overall note PM on"SpaceSanaaProgramme 5

Chairman desired sanding this, A draft would beavailable in a fortnight.

Regarding and PSLV:

Space Commission has desired coordination with national
agencies. Regarding PSL some action has been taken
though it is necessary to formalise it urgently. Re-
garding IRS, Chairman has spoken to Dr Swaminathan onthis and it is necessary to formalise this urgently be-fore peonle change md things drift away. Also we feelthat without a linkage with DST to move IRS would be a
problem, since the Planning Commission would alwaysraise a question of coordination with NRSA, Thereforeit is necessary to establish sume form of NRSA-ISROlink. 'his is best done at Secretary-level with others
supporting them whenever necessary, view of consi-cerable meetings that have taken place with Prof Menonit is necessary to move this formally so that a link
can be established. I may also noint out here thateven 1f maiox ISRO=-DFVLR coordination in rem te Sensing
may come up, bOS-DST link can cake place.

iS Now

Regards.
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INDIAN SPACE RESEARCH ORGANISATION

+

MEMORANDUM /CONFIDENTIAL/
FOR CHAIRMAN'S USE ONLY

For: Chairman, ISRO File Ref :

From: Y& Rajan Date: g Nov. 1979

Subject: Future of the Indian Space Programme and some commercial/industrial orientation for it,

The direction of the Indian Space Programme hasbeen worrying me for some time. I had sent various noteson the subject to Chairman earlier. About a couple ofyears ago I had sent a comprehensive note desctibing a
general scenario wherein possible civilian and militaryrequirements of the country for the next 15 years or sowere woven in some thematic form. If one were to think
purely in a technological (or a technocratic) sense ofthe development of the Indian society(i.e. enmeshing ofcivilian & military needs) will indeed be the directionin which it will move. While we all should wish and strivethat much of utilisation of space should be maximally for
communication, remote sensing, navigation and other such
peaceful applications, it is impossible to rule out defenceinvolvement as long as nationg exist in the world. Sothe brunt of my earlier note referred to above was that
we should recognise this reality and work in advence so thatinternal strength was generated in a planned manner.

Unfortunately on many fronts, due to variety ofhistorical, socio-political and administrative reasons weare not moving the way we should. Even if we were to
de-couple the military question, for a while, from the long-term aspects of the space programme without an acaressive andfirm commitment at the politica), sncia] and administrativelevels for space programmes an@ high technoloav areas
deyelovment of the technoloay and therefore its aprlications.This is the key issue which worries me the most, since at
policy making level and also at administrative-executivelevels we, on the whole, appear to be overly muddled. Thougha few profiles have been drawn about the space programme, it
appears to me that the faith in executing such a profileat the higher levels of management does not seem to exist.

on the programmes. This is probably because the generalsocio-political scene seems muddled and the future of
science and technology seems to be in much more confusion
(especially because S&T had never been geared by the politicalforce towards national development).

s i to a proper

Though nobody would admit openly I see an undercurrentin most of the actions done in especially



One way_to react to the situation is to just
stay loose and allow things to drift hoping that at some
day people will realise the importance of Space and gear
the programmes. This approach perhaps might have been
alright when human beings are not involved in the develop-
ment of technology. The 'Start-Stop' approach might look
nice on paper, but defacto the persons who are in the
process of creating a change in the technological scene
would themselves get older and perhaps lose faith after
a series of "Drift-Push, "Start-Stop" commands with vague
guidelines and goals.

How to keep these small technoloay islands alive,
is one question which constantly bothers me. One way
could be an ostrich like attitude saying that there is
that we have big programmes and we have big future. May be
it is so but the current mode does not seem to indicate it.
It appears to me that for another 4-5 years the situation
may continue to be uncertain. I have been exercising my
mind to see how best these islands of technological cone
fidence could be maintained in the country. Again, to
repeat, I ama firm believer that high technology activities
fields are a must for any society, more so for the developing
ones and especially to a country of the size that of India.
Whatever be the moral postures of individual leaders or
nations, the harsh reality of development and resultant
geopolitical tensions will continue for a few more decades
if not centuries, and it is imperative for a developing
country like India to have internal strength by developing
these technologies and trying to utilise them.

no problem and push ahead with hope (or deception!)

especial in areas like Space, Electronics and Nuclear

It is with this in view I feel that it is time
we develop a channel of commercial/industrial attitude
through which at least some of the technological sub-systems

/ developed for space activities by ISRO/DOS and associated
agencies should channel their products (software and hardware)
into world technological scene. This means that besides
givina stress on maior ISRO projects like IRS, PSLV et¢

priority and not considered as diversion of efforts. Such
an proach would almost be like that of Italy, France or
for that matter, German Democratic Republic (which makes
the camera system and delivers it to USSR ) . Perhaps this

sub-systems or boxes and even eftem consultancy services
na

uch del very of subsystems etc should be given an equal

would alse mean that some islands of confidence eould
exist within India without a single point collapse; for
tn apace iudce in terms of concrete programmes but this
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example if some ISRO-delivered sub-systems get into
an Intelsat satellite or some ISRO/Indian made ground
system is used by another country, "then at least those
Indian/ISRO groups which have delivered such products
to working space systems elsewhere in the world wili
develop enough confidence in themselves thus keeping
their morale alive for, some more time when one can hope
that the country really wakes up and asks the space
encineers/scientists to shoulder the tasks for the
-@ountry. If one were to use tactical terminology fhis
would mean dispersion of talents to avoid a single point
collapses

N

Can this be done? My feeling is if we
give a high management priority to a few areas . Such
areas of strength can definitely be identified for
design, consultancy and in some areas for hardware delivery
to Europe, USSR and USA and perhaps even to some developing
countries. Tf a decision on such an approach were taken
now, then within about 2-3 years of concentrated effort
by a few talented individuais, ISRO/India would be able
to deliver goods in those selected areas. Ibe main_aim
is not just the profit by providina a few
and s but importantly for the development
and sustenance of technoloaical discipline and to keep

-?.4 8I= wn tt. Owi

quidelines. If in this process Indian private ndustries
would be helpful I think we should not hesitate in pulling
them in. For example some reputed Indian industries can
take up the role of marketing the preducts resulting from
such efforts and perhaps even manufacture some of the
hardware or organise a joint consultancy service. I think
it' can be done and we should try.

demand these with definitive

My ideas above could also be interpreted as 82

counsel of despair or pessimism. However 1 feel in the
present juncture of uncertainty (which I think will continue
for a while for variety of reasons including owr own inability
open a new channel which will keep the nucleus of Indian.
space technology alive.
to manage big pw it will be necessary for us to

Chairman may consider actions on this matter.

Regards

14
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AN OVERVIEW OF ACTIVITIAS FOR THE PERIOD 1976-79

The main areas of involvement are:

Remote sensing and remote sensing satellites.
Matters related to DOS participation on behalf
of the Goverment of India at the United Nations
(UN Committee on the Peaceful Uses of Outer
Space).
Matters related to Disarmament, Space and the
setting up of an International Sateilite Moni-
toring Agency.
Solar Cells.
Analysis related to INSAT contract negotiations
(jointly with Dr Ramani of ISAC).
Other miscellaneous activities.

Some cetails of the work carried out are provided in
the following paragraphs.

Remote Sensing & Remote Sensing satellites related workem com ua nee pre ES SO net gee pee ote FEE et pe se A Sa Se Pe ON ml a et mae SO els eS AOE

Budget and programme analysis of the remote sens-
ing activities of ISRO,
Generation of a short term, medium range plan for
remote sensing activities (two such programme pro-files have been generated jointly with Shri YS Rajan).These profiles outline a cohesive integrated pro-
gramme in remote sensing oriented around Indian and
international remote sensing satellite.
Periodically brief Scientific Secretary/Chairman-ISRO
on progress and problems related to remote sensingactivities (including software development, results
and problems in aerial surveys, SEO utilisation ex-
periments, status of sensor development etc).
Closely involved in the SEO project from its incep-
tion. Initially work was confined to SEO utilisa-
tion aspects, but was gradually extended to include
the satellite also. From 1978 functioned as a mem-
ber of the Management Board. Primary function was
to act as a liaison between Project/Centres and
Chairman-ISRO, and to keep Chairman periodically in-
formed about the progress of the project.

~ Participated as a Member-Secretary of a Working Groupset up by Chairman-ISRO to carry out a technical
appreciation of building and launching an earth re-
sources satellite by 1983-84. This was the first
study on the IRS satellite system.

eee eMOTE
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With Shri YS Rajan, contributed a number of papersfor consideration by this Study Group. Provided
necessary assistance to Dr Hariharan, the Convenor,
in compiling and bringing out the report.
Participated in the Working Group set up by Chair-
man-ISRO on Sidelooking Airborne Radar development
and provided assistance to this Group in submittingits technical report to Chairman-ISRo.
Guided a trainee from the Indian Institute of Mana-
gement in a project entitled "A remote sensing based
information system for Agricultural Yielé Prediction
in Kamataka - an Approach". This study is one of
the first of its kind in India and it integrates sa-
tellite data, sample aircraft data and growed truth
into a total system package. The study used a number
of inputs generated earlier in connection with ARISE,
aerial surveys etc.
Was responsible, along with Shri YS Rajan, for ini-
tiating discussions through Chaimman-ISRO with a
number of user ministries in connection with the
pre-project activities related to IRS. The work in-
cluded organisation of presentations, coordination
with Centres to ensure adequate preparation and co-
hesion of ideas and providing briefs to Chairman-ISRO
for these presentations. The ministries include the
Ministry of Agriculture, the Department of Mines, the
Mnistry of Petroleum, the Ministry of Energy and the
Department of Science & Technology.
Was also involved in the follow up actions requiredafter the presentations including definition of expe-
riments and supply of necessary reports/documents.
The main responsibility here was to keep Chairman-ISRO,
and Scientific Secretary-ISRO, informed of the status
of these activities and if necessary initiate action
through Chairman, ISRO for resolving any specific issues
and problems.
Was involved in a three-man Committee set up by Chaimmnan-
ISRO for a technical appreciation and development planfor MSS and LISS payloads for IRS. The work included
identification of technical problems and constraints,
working out a reasonable schedule, advance actions to
be taken, facilities to be set up, aswell as placeswithin and outside ISRO where the tasks can be carried
out. The recommendations have been submitted to
Chairman-ISRo.
Have also been involved in discussions on collabora-
tion in remote sensing between ISRO and other inter-
national space agencies. A specific document jointly
produced with Shri YS Rajan highlighting cooperation
between ISRO and ESA was prepared and discussed during
the last ISRO-ESA joint commission meetings.

os © «more
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Attended a UN-IAF sponsored workshop on remote
sensing in Anaheim Los Angeles during 1976.

UN~related matters

The DOS represents India in the UN Committee on the
Peaceful Uses of Outer Space. Matters discussed here
pertain to technical, legal, and political aspects of
the use of space. The primary task carried out here
is to assist ISRO Council, Chairman-ISRO, and Direc-
tor-SAC (who represents India at this Committee) in
arriving at Indian positions on matters dealt with bythis Committee. The work involves:

a technical understanding of the nature of space
systems;
political aspects vis-a-vis Indian interests and
the overall aspects of Indian foreign policy;
Legal aspects.

A critical analysis of India signing anc ratifying the
four internationally accepted treaties on Outer Space,
and an analysis on the recently concluded moon treaty
have all been carried out as part of the tasks. Follow
up of the treaty formulations on remote sensing, direct
TV broadcasting are also part of the routine activities
related to this work.

In addition, necessary assistance has been provided to
the leader of the Indian delegation in the preparation of
formal reports, position papers for the MEA, the Space
Commission and other agencies of Government as required.
As a member of the Indian delegation to the Committee on
the Peaceful Uses of Outer Space participated in the de-
liberations of the Committee in 1978.

International Satellite Monitoring Agency

As part of the general issues related to Disarmament, a
Working Group of Experts has been appointed by UN to look
into the possibilities of using satellite systems for en-
suring compliance with intemational treaties, disarma-
ment measures and for providing reliable authentic infor-
mation in cases of conflict.
Have provided assistance to the Indian expert on the tech-
nical, political and financial issues involved in the
setting up of such an agency as well as advice with res-
pect to Indian positions in other forums (Outer Space Com-
mittee). The report of the working group of experts has
recently been released.

more
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Solar Cells

The main activities involved here are:

Provide periodic reports to Chairman-ISRO on the
development status of solar cells at SPL (based on
available results).
Assist the Committee set up by Chaimman-ISRO in
identifying an agency for the production of solar
celis. The work here involved analysis of the opi-
nions and questionnaires filled in by the members
of the Committee, evolution of suitable weighting
schemes for analysis, actual analysis and policy
recommendations to the Committee.
Formal analysis of the preliminary project reports
sent by BEL, ECIL and CDIL in response to the Com-
mittee Chairman's request for such proposals. Im-
portant points for discussion clarification are
highlighted in this analysis.

Analysis related to INSAT contract negotiations
(Jointly carried out with Dr Ramani of ISAC)

The contract for INSAT was a firm fixed price contract
with an incentive scheme of profit based on actual per-
formance of the satellite in orbit. This total profitis distributed in blocks spread over the life-time of
the spacecraft for each of the three main missions of
INSAT, viz Communications, Meteorology and TV broadcast-
ing. The main purposes of this study were:

to ensure that no basic incomatibilities exist bet-
ween reliability specifications for each mission and
the payment profile;
to suggest suitable weighting factors for distribu-
tion of the total profit between the mission which
take into account technological complexity and de-
sired mission objectives;
to suggest how the block shares for the payment should
be distributed.

The analysis was such as to provide a guideline for nego-tiations with the contractors. The main technique em-
ployed was Monte Carlo simulation.

Others

In addition to the above, certain other tasks have been
carried out. These include:

ees MOTE
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Analysis related to overall issues of space
programme.
Visits to Universities for discussions on col-
laboration.

ents/analysis on relevance/results of va-
rious RESPOND programmes.
Cor

Briefs for Chairman-ISRO for Giscussions with
various departments of government/agencies.
Write-ups for Space Commission, Cabinet etc.
Some personnel issues.
Some calculations on reliability of ISRO sound-
ing rockets and SEO AOCS system.

3 it
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Subject:

[SS
INDIAR SPACE RESEARCH ORGANISATION URGENT

HEADQUARTERS

MEMORANDUM
STRICTLY Con DENTAL

FoR CHATS MAN'S USE ONLY
CHATRMAN, ISRO. File [ Ref:For :

YS RAJAN, ISRO HQ. Date: DSCEMBER 18, 1979From

Some critical and important activities
comin months,for Chairman in the

Chairman had asked me in Bangalore after the INSAT meeting to
give him a brief note on the very critical issues on which
Chairman may devote his time in the coming 3~4 months, I had
earlier given to Chairman a list of about 20 items on which
action is to be taken by Chairman. However, if one were to
pick up the more critical elements they boil down as under:-

INSAT1.

This requires some constant watch not only in terms of details
which are going on but more importantly in terms of human inputs
and perhaps through injecting different organisational elements
into it, Aiso it would be better to free Chairman by injecting
a senior person to deal with most of the regular matters of mile-
stone progress etc. So as to give him time to think only about
a few critical items such as negotiations with NASA, if any,
selecting the right persons to keep the quality of the project
without seriously affecting other ISRO programmes, Government
interface etc, I personally feel that Prof UR Rao should now
be made to take full charge of the project activities and the
Project Director may henceforth report to him. Prof Rao then
can decide about the details of operations.
There is also a need to have some independent input into the
project and not leave everything to the judgement of the project
team and Project Director only. This would mean that 4-5 senior
ISRO engineers should be in close touch with the project.
Amidst their other ISRO activities these persons should visit
FACC periodically (say once a month or so) (at least for the
next 9 months) and give their feed-back to Prof Rao and
Chairman, I feel that the team should consist of personslike Dr Rangan, Shri RM Vasagam, Shri Ramachandran and
Dr Srinivasan.
The critical issues connected with the launch are: the
assessment of risks involved in augmenting Thor Delta and
making NASA do it for us. Once this is done, the question of
bearing the cost for this augmentation need to be sorted out.
Though theoreticallymd legally FACC should bear in real life
we may have to bear and Government interfaces on this has to
be suitably sorted out.
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2 APPLE

Next item equally critical is the APPLE, We have to ensure
the CDR dates in February 1980 and that the integrated space~craft will be taken to Guyana in time. I do not think atthis stage we can solve the major technical problems of
the project. The only thing Chairman could do is to getafirst hand feed-back regarding risks involved which is
inherent in such projects. This should be done calmlywithout panicking the project or letting the related
ment at this stage by Chaimsan that by middle of Jamay
he will spend one full day at ISac (seeing all the hardwares,
holding detailed discussionswith the team and consult
engineers regarding the status and test results of each of
subsystems etc) would help in boosting thé lagging pace in
the project which is occurring due to various reasons.
This would also help the Project Director in pushing the
Matters thus being able to integrate the spacecraft by end
of January to meet the middle of February CDR dates, One
imponderable is the success of LO-1 of ARIANE. I hope and
wish it is a success, If the LO-1 is a failure then we arein a different ball game. If Ariane LO-3 is shifted say
by a year some of the technical issues on APPLE could be
reviewed to take stock of the risk elements from the APPLE
spacecraft. We can perhaps do some more tests and so on,If the delay is only say 6 months.then nothin much can
be done. This is an item which we can probably take stock
around December after LO-1 launch,

persons go cynical since the risks are high. An announce-

3e oLV

The third item in the list is the preparation for the second
experimental flight. Dr Gowariker had a meeting at the VSSC
on December 11 to arrive at a reasonable time schedule,
taking into account the lessons from the first experimentalflight. It is necessary that Chairman gets an appreciationof this probably by calling a tew selected senior executives
and scientists from VSSC & SHAR one day in early January.

4e Selection of the Liquid Test Site
I put this also as one critical item because non-selection
of site somehow has a demoralising effect on the team for
whatsoever reasons and a mere announcement even would greatlybuild the team into action, Whatever be the psychological
origin of such fears, it is in ISRO's interest to keep the
team going with the fabrication of GOT engines. Full funds
have been allotted for the task, They can do the task with
greater vigour once Liquid Test Site is allocated. I under-
stand that the process of going to Government etc may have
to be gone through, which may take a month or so, However,
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if internally some decision of Chairman is known, it
would be a sufficient moral booster. As instructed by
Chairman, I am doing the analysis and submit it for
Gecision within 15 days.

5e Organisation of future projects

Though a full project organisation for preplanning to
ASLV-3/PSLV-3, IRS need not be done immediately by
Chairman, it is necessary in my opinion that Chairman
calls the concerned Centre Directors and asks them to work
out details internally in the Centres and also with some
inter-Centre coordination, For ASLV-3/PSLV-3 Directors of
VSSC & SHAR are the concerned persons, For IRS, Diredors
of ISAC and SAC may be called. However, Chairman may have
to choose the name of persons for SLV-V & IRS who will
keep the ball of planning activities rolling. This would
also greatly help in reorientation of activities in the

Present ISRO general belief is SLV-V & IRS are non~starters
and therefore nobody seriously plans for it. If the next
6 months are usefully utilised to plan the activities ina
planned and concerted manner, I am sure the programme will
move through, Therefore in the coming one or two months if
Chairman can name two lead persons for these two programmes
and also ask the Centre Directors to work out the details,
then we are in business. I am aware of budget restrictiosm
and I am sending a separate note on the subject. Also
another crucial issue is to move papers for Cabinet approval
which will require prior work, I have addressed this issue
also,

Centres for R&D/facilities in coming year (80-81).

L£ the above five issues are handled effectively in next
3-4 months, I think we are in business. All issues be it
CISF issues, post creation etc., are all dictated by this
issue,
Regards.

Rajan)

us


