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SECRETARY

No.7/2(4)/81-1 August ' , 1982

My dear Rajan,

I am glad to inform you that Government have

approved your promotion to Grade G (Rs 2250-2750)

with effect from lst January 1983.

Ce After assuming charge of the higher post on

Ist January 1983, you may send the charge assumption

report to DOS for issue of the necessary gazette

notification.

Yours sincerely,

ia

oe

(S. Dhawan)

Shri Y.S.RajanScientific Secretary ISRO
ISRO HQ
Bangalore

arate aqdura ast INDIAN SPACE RESEARCH ORGANISATION (ISRO)
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Government of India
Department of Space

FREQUENCY MANAGEMENT' OFFICE
3

ISRO HEADQUARTERS

No. FMO/SFCG~3/82 September 29, 1982

OFFICE MEMORANDUM

For monitoring timely accomplishment and progress-
ing all activities for logistics and other administrative
support for the successful conduct of the 3rd Annual
Meeting of the Space Frequency Coordination Group (SFCG)
to be held at ISRO HW during November 15-19, 1982, the
Following local support Comrictee is he-eby constituted:

Shri K S Mohanavelu
Dy Manager, FMO Convenor
Shri MP R&R Panicker
admn. Officer~II, ISRO HG

Shri Aruldoss Vithakan
Accounts Officer, ISRO HG

2. The Committee shall meet atleast once every week
to take stock of actions underway and for actions to be
initiated for timely completion of necessary arrange-
ments as already detailed in the meeting taken by the
undersigned with S/Shri Mohanavelu, Panicker and Vithakan.
Matters which the Committee is unable to progress to~
gether with tne associated bottlenecks, whether of
"standard" procedures or of people (including their un-
availability to hold timely meetings) shall be urgently

ss olutions fromrd s/r
timely brought to the attention of the undersigned

f/Chaircman, IS

tee .

weye

Scientific Secretary, ISRO
airman, Hy Pucchase Commiftee

(Shri A Chandran, Scientist SE)

AS
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A. E.Muthunavagam
Director, LPP

1-034
Sept. 27, 1082.

My dear Rajan:

Kindly recall my discussions regarding the assignment
of senior personnel in LPP. After mv discisions
with Chairman, ISRO J have discussed with Director,
VSSC and T have also put up a note te him as suegested
by him. Director, VSSC has not discussed his views
Wwth me and he wants to discuss directly with
Chairman, TSRO. T do not understnnd his plans. There-
fore, T request that I may be given an opportunity
or a discussion with Chairman before he takes a
final decisisn. T request that you may kindly ensure
thet no manoenvres take place in this matter. T am

enclosing a copy of my letters to Director, VSSC, his
reply and to Chairman, ISRO for 1onur personal information.
T also feel that the revised orders should be issued by
Chairman, ISRO. Kindly do the needful,

With best regards,

Yours sincerely,

(A. m)

Shri ¥.5. Rajan
Seientific Secretary
TSRO
RBangalore,



(7s The Director

Director, LPP VSSC

DRtLPP1II=01/ Sept. 36, 198

Based on the progress and the tasks ahead and availability
of senior personnel to organise and manage these activities
XI feel, a slight modification in the existing arrangementis essential to ensure proper progress. Therefore, I
Suggest the following
1. The FLPS Project, responsible for all fabrication work

of LPP and vested with the responsibility of the pre-
assembly ef the engine hardware now may be made
responsible for all fabrication, preeassenbly,
fimetionr.1 assembly and integration of the engine,
stage and theiy elements ani sub-systems,

2, The LPT Pre ject, responsibie for establishing the test
facitsios be made respensible for the fabrication of
the test stands and other facilities of LPIT.

3. Need exists for a full time senior person to be in-
charge of LPTF activities. It is suggested that
Mr.S,Nanbinarayanan may be redesignated as PD, LPTF and
mate in-charge of LPTF. He may be relieved of his
assignments as PD, E&S for the present.

A. In order to effectively progress the E & 8 activities
a full time senior person may be made in-charge of E&S.
I feel there are twe options for this, First,
Mr, if he oan be spared from the ;

present assignment, conld be made PD, R&S on full tine
basis or alternatively Mr. M.K.G.Nair who is presently
discharging the duties of the deputy to PD, E&S be made
as PD, F&S or Dy. PD, EH&S and be in-charge of ELS-LPP.

5. Mr.K.Kesiviswanathan may be redesignated as PD, FLPS
and be responsible for fabrication, assembly and
integration of Engine & Stage as envisaged in para-1
above.

Youn may kindly recall our brief discussions on this. x

matter so that necessary arrangemerits can be made forma lly
XI will alse be happy to discuss this in detail at a
convenient time, if required by you.

wonld like to have your views and suggestions in this

CMa cape
(A. E.Muthunayagam)



DIRECTOR'S OFFICE

/PERSONAL/CONFIDENTIAL/

No VSSC-DR-D2-82 September 25, 1982.

Please refer to your note No DR:LPP:II-O1 of September 18, 1982. As you are
aware, the identification of the various
segments of LPP like FLPS, LPTF, E&S and of
the persons for the same have earlier been
done by Chairman, ISRO. Any change thereinwill, therefore, have to be cleared with
the Chairman. I have noted your views and
would like to discuss this with Chairman
before any changes in the existing responsi~bilities are made. I will revert to you on
the subject as soon as possible.

(Vasant Gowariker)
Dr AE Muthunayagam
Director, LPP



TELEPHONE :

3451 (10 LINES)
3661 (10 LINES}
4671 (10 LINES)
479% ( 8 LINES)

to modify the order issued by him on LPP.

(7 su)
a

TELEX -: 0884 - 20%

4625 ( 4 LINES) GOVERNMENT OF INDIA
VIKRAM SARABHAI SPACE CENTRE

TRIVANDRUM-695 022

DR:LPP:I-01/ September 27, 1982

Dear Prof. Dhawan:

Kindly refer to my discussions regarding the changes inthe assignments for senior personnel in LPP to meet the
programme tasks. As Suggested by you, I have discussedthis with Director, VSSC. He informed me that he willthink over the issue and discuss with me. He also
Suggested that I could put up a note to him about mythinking. Accordingly I have sent him a personal andconfidential nete (copy enclosed in Annexure-A) on the18th of September 1982 and requested for his views and
Suggestions so that I can put up the formal proposal to

Director, VSSC has neither discussed with me nor divulgedhis views on this issue. He informed me to-day that he
would discuss with Chairman, ISRO before any change iseffected and revert to me. I do not know his plans on

In case Chairman, ISRO considers a solution different from
my proposal request that I may be given an opportunityfor a_discussion before Chairman takes the final decision

With kind regards,

Yours sincerely,
MDA caapnp

sere
A. E. Muthundy&gam)Encl. a/a

Prof. S. Dhawan
Chairman, ISRO
Bangalore,

waa wai arena asa
SPACE RESEARCH ORGANISATION

TELEGRAM: SPACE

0884 - 202695 022

Chairman, ISRO for approval,

this. ee
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Enclosure-1

STRICTLY CONFIDENTIAL

Sub: Integration and checkout activities
at Launck Complex

The integration and checkout activities pertainirg
to vehicle preparation and launch operaticrs, and

participation of the teams from and SHAR have
been a point of lengthy discussions between the concerned

groups at different levels. 3HAR has been entrusted
with the total responsibility of ground support systems
development, erection, commissionirg and irstallation
of the launch pad facilities including subassembly
preparation facility, mobile service tower, pneumatic
systen installation and the various ground segments
involving telemetry, tracking and command stations and

communications, CCTV, timing and real time systems.
Two major systen projects for IRE and ISTRAC expansion
with Management Boards have been constituted to hardle
the above responsibilities and establish the various
facilities in the next three year time frame. The overall
projections for marpower, budget and other resources
for executirg the tasks have also beer: discussed at
different levels and approvals given.

Because of the dependence of the PSLV integration
team on the IREK Project for establishment of the
facilities required for vehicle preparation and launch
operations in time, detailed discussions or the
requirements of the launch pad facilities have beer.

held in the continuous monthly PSiV-IREX meetings.
A baseline document on the facilities quirements
as well as draft contract for the facility-establishmert
work have also been prepared and ratified by both
the agencies.

2



SD
2-

2. While the Systems Concept Review (SCR) and Preliminary
Design Reviews (PDR) were completed for most of the
elements and the facility development has cammenced,
issues relatei to vehicle integration and checkout
system development and vehicle preparation and launch
operations activities have beer. discussed mary a time,
but agreement on work execution methodology has not
been reached. Based on extensive discussions and the
advise given by you during the planning phase,
especially on the reed for involving the launch complex
personnel in the integration and checkout activities,
I had conveyed to IRE& the necessity to have IREK
personnel to be associated with the Lroject in the
integration and checkout team, right from inception
so that they would be able to handle most of these
responsibilities as the Project matures and almost
entirely during the operational phase. However, for
the past one year, IREX has not posted any teshnical
rersonrel with the Project. On the other hand, based
on the information provided by the Project on the on-board
vehicle system for generating the facility requiremerts
and handjling systems, IREX is trying to work out
details of the integration procedure as they would corceive.
The Project's comments are also sought after preparation
of these reports. Further, as regards checkout system,
IREX would like Project to make a proposal for the
establishment of vehicle checkout facilities at the
launch complex, in order to frame this activity as a

special contract back to the PSuV Project.

3.
because of the desire on the part of few individuals
in to do the on-board vehicle systems integration,
vehicle preparation ard checkout activities eventhough
these have been defined as the responsibility of the
PSLV core project. While PSLV would be willing to

The above anomolous situation has developed

3



associate those personnel who are interested in the

integration tasks, it will not be possible to give the
responsibility for integration and checkout or
establishment of the vehicle checkout system at Launch

complex to IREX as part of their responsibility, as

these are intimately connected with on-board vehicle
system and would be carried out only by those who

are engaged in the overall vehicle system coordinating
between various subsystems development and the various
facilities groups right from the beginning.

4, Although I have tried to prevail on IREx on the
above issue requesting them to concentrate on the major
task of establishment of the facilities required at the
launch pad, it has not been possible to have their full
attertion to the facilities development tasks. On the
other hand, substantial man-hours are being spent on

interpreting meacre information available in the
documents (for facility generation for integration
activities provided by the project), leading thereby to
shortages of manpower for the contracted tasks of
facilities establishment.

5. At this stage, this problem can be resolved only
by a mandate from Chairman, ISRO delineating the functions
of Project in integration and checkout, vehicle
preparation, and launch operatiors as in the approved
Project Management Flan (copy enclosed) and, generation
of launch complex facilities and ground stations by IREX,
I am also apprehensive that the current trend of
personnel in facilities diverting their attention to the
systems development, integration and checkout activities
is causing a depletion of personnel who should be
involved in the generation and maintenarce of the
operational facilities. This willsnow ball into a major
problem area in the future if appropriate remedial
actions are not taken now. It would seem that the level

4



of training and expertise of the personnel in the

launch complex area should be carefully weighed against
individual accomplishments and aptitude so that

personnel in the facilities can be deployed selectively.
Personnel with aptitude for system development, integration
and checkout work may have to be transferred to the

development centre or to the projects in order to set

right the present situation.

6. On the other hand, a policy decision may be taken

that the development work pertaining to integration and

'checkout be done at SHAR and correspondingly large scale
movement of personrel with required expertise have to be

effected from VSSC to constitute an Integration and

checkout division at SHAR. However, this solution
will create enormous personnel related problems leading
to large scale settling times with corresponding
impediments in the Project progress. It is necessary,
in this context, that the staffing of operation
facilities be done very carefully taking into account
the inter-facility deployment and specialities so that
minimal manpower at the required level are only available
and they are tied to the facilities with a mandate to
maintain and operate them as per the requirements.

Considering all the above aspects and to solve
the issue of integration and checkout work methodology
I an enclosing a draft memorandum which may be

considered for issue.
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ROLE AND RESPONSIBILITIES OF PSLV PROJECT,
PROJECT DIRECTOR PSLVAND PROJECT TEAM

2

The primary responsibility of the PSLV Projeet/the
Project Director, PSLV and his team is to develop
and deliver a flight worthy Polar Satellite Launch
vehicle (PSLV) within the constraints laid down, As

such, the overall responsibility for technical deci-
sions, budgets and progress of the Project as a whole
covering all clements will be vested with the Project
and the Project Director, who will be the Chicf
Executive.

Specifically, the Project responsibiltics will2.1.1
include

4) Definition of launch vehicle configuration and

performance along with overall cost and schedule
requirements for the development of the vehicle,
mission and launch facilities and rcalisation
of PSLN and the mission,

ii) Managoment of system studies and preparation
of technical specifications for mission, launch
vehicle systems, associated facilitics, launch
complex and ground stations.

iii) Defining bascline programme requirements, work
breakdown structure (system level) and identi-
fication of contrects and contractors with the
authority to change the technical specifications
and financial contents of the contract,

iv) Monitor progress of all cloments of vehicle and

facility development, budget and programme con-
trol for project and programme elements,



x)

xi)
xii)

3 me

+ ) Conduct design and status reviews for vehicle
and facility development as per project review

protocol,

vi) configuration management for the vehicle systems
and mission related items.

vil) Quality and reliability management for the

vehicle systems and mission related facilities.

viii) Establishment of facilities required for vehicle
systems simulation, systems integration and

Checkout and associated technical support ser-

vices.

ix) Development and installation of vehicle checkout

systems at valiamala and at the launch complcx.

Coordination and synthesis of all software and

hardware activities in the vehicle development

including interaction studies/tests/interfacing
dotails.

Coordination for mission planning and operations.

Proparation of various flight subassemblics,
establishing and validating vehicle systems

integration and checkout procedures and carrying
out vehicle integration, checkout and launch

operations for dhe developmental flights (levels
of system aggregation and responsibilities are

given in Tablc-1.)

xiii) Post flight analysis and data management

xiv) Aaministrative and financiah matters of Project
core team and activities directly handled by

Project.



OFFICE MEMORANDUM

The organisation of PSLV Vehicle preparation,
integration, checkout and launch operation activities
have been a point of major discussions for some time.
Having regard to the approved PSLV Project management
plan and taking into account the nature and extent of
work in facility establishment and deployment of
personnel, it is decided that TREX will handle the
responsibilities of all facilities other than the
propellent filling system for liquid second stage
and checkout systems to be installed in the launch
control centre. fhese shall be organised by the
project with appropriate subcontracts given to
and iPr.

With regard to methodology of irtegration and

checkout, vehicle preparation and launch operations,
which are defined as responsibilities of PsLV Project
core team, SHAR/IREX shall identify the personnel
to be involved in the above activities and post them
to PSLV Project forthwith. On completion of initial
developmental flights, these personnel will be reverted
to SHAR/IREX to form part of the launch operations team
for further flights.

Director, VssC/Director, SHAR/Project Director, PSLV
shall adopt the above guidelines and take necessary
action to implement the integration and checkout tasks
at the launch complex. The realignment of personnel
and activities in accordance with this memorandum shall
be completed before April 30, 1983.
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elf-sufficiency in space technology
By ¥, S. Rajan
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periments ware conducted,
theme of self-reliance made its much of IGRO's jobs for fabrica-
presence felt in every facet ot
these experlments-eatablishing the launching ranges, higb at Ahmedabad with UNDP aasist-
Thumba Equatorial Rocket Launch- precision launch vehicle parts
ing Statlon (TERLS), operating it,
building pay oads for rockets and
sctentists making their own pay-
1roads,

These avtentifle axperiments in
fonaspherte end atmosphere astu-
dies and astronomy did not contr
bute fo any immediate aatlons!
applications, They were meant to
evhatce knowledge of world sci-
ence to whirh, as a big country, fromIndla has also an obligation to wh ch group of expertise personnel
contribute. But because the ac-
cent wen oon indigenous experi-
ments, the efforts adid not merely
stop af publishing sclentifice pa- since the
pers. Through th s procesa wes dhebullf the skilled manpower-base
for Indigeneys technology and ap-
plications. kt may be worthwhile
for some serious research to ba ut-
dortaken to study tie need for
such a phase-not only for space
but Is other national tasks
well. Without development of a
large poo! of human resources, any Indian launch
talk of self-rellance ts Ukely to to Iaunch an Indian made sateltite
end vp ag a pipe droeats..,
Around 'TERLS, near Trivan-

drum, # band of Indian technolo-
ists were nucleated {n the Space
clencs and Technology Centre ba(SSTC) who studied and experl-

mented st "Test Tube" levels
rious aspects of space technology-
aerodynamics, structures, propul-
sion, propellants, electronics, inter- was bullt up for launch vehicles focus'on mere expertise building.
tlal aystems andd so on, Many of
these were tin experlmenis w th
rockels of « few tens of
metres-gome even a repeat of
what had been done ang reported
eluewhere, Though there were soins
imports, these expertments and the
work of bullding expertise utilis-
ed Indian materials and compo-
nents.
Another feature during the

1060's was that the budding space
technologists at Trivandrum

=
set

up thelr own workshops and did
everything from drilling to milling
on their own remises-not {00
good a way offt reachingg self-auffi-
cleney! Looking back, this appears

of
plications

to have been practical necessity. ch lives millions of

the

https://mail.google.com/_/scs/mail-static/_/js/k=gmail.main.en.OeN...07 05
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"The stall iremetta would nok

Today the picture different:

thon, be {t for ground, antennae,

aatellite warts ix done various ported from a Japanese companyIndian industries spread through but in keeping with tig tradition
out the leneth and breadth of the
country. This is a very notable in-
dieator of the progress of the coun.

Ind!an sateIlite making

tDhata - the launch became possl-

Soviet rocket carrier by the Inter-
eosmos Council of the USSR Aca-
demy of Sciences. It was a wise
decision by the planners and the
Government not te wall for an

ngs, with lower funding eve1s.

The techno! expertise that

and gateilites and the space science
experiments did not by themselvaa
make the whole picture for the
fndian sence programme fn 1960's,
The technolo of satoliite and
launch vehic e making waa re-
cognise@ as the important and
eritical tool of the space era.
Leunch vehicles are the keys
or corridors to, the realm of apace.
Satellites ste the "cozy homes"
from which to use space. But these
"cozy homes" canhot be utilised
for national needs without a lot chew to muc
of activity on the ground, many
of them very mundane, And the
yaison Wetre of the Indian space tempt
programme wae and fs national Indian development goals and to

technolog sts ané operationa

Indian studies in space technology
indians, The first step in this
aspect of apace activity wag taken
up in the mid-16#0s when an Ex-
petimental Satellite Cominunica-
tion Barth Station ESCES was bullt

have attra Indian industry.

anee. The entire syste wae im

of studled self-reliance, a band of
indian engineers and technictans
worked out the systems ¢n-
gineering themselves and work-
ed along with the Japanese.
Once the vtation was built, tre

*

try. The miovessful aunch of SLY
ted that "India can8

A group of were fully in Indiao
techniclans from SSTC a hands

ll did not end ther. With this

Atumic Energy (DAE), which was
then incharge of the space prog-
Tamme, became the contractor ta
build India's first operational sa-
tellite for the Overseas Communi
ation Service (OCS). DAE com
pleted the task successfully, Many

ported. But that experience enabi-
ed a dedicated and confident team
to take up more challenging tasks
of satellite communications for the

bullt countty. A major Satellite Instruc-
tional Televialon Experiment

it (SITE) was undertaken with: the
budget help of an advanced US

tions Technology Satellite
These were th steps that began

loped a of expertise the backbone, the Department of
the indigenous
deriments fa

aunch of

ble duw to the fre supply of Subsysteme were

vehicle to be

but the
could have done

annua
prograTamelevels of the

have been limitedcould then not ave

learning snd 'finger
was dust awe to do the dtéam in those days, closet

afewt lakhs pes. Pro to make INSAT, st very much &
rea

prolectisatlon, No longer wag the
The 1970's wer 4 petiod.

Without spec ified tasks and clear-
cut targets, end-products of a muit-
discipiinary technology can. be
elusive. How much to bite at oa

time and chew was always a troub-
ling question. By that time the
world scene of space technology
had dramatically changed. Man
had landed on the moon. Planetary
missions,

big
satellites and mas-

eive boosters had become common
eecurrences.

eould have very
easi y diverted the Indisn efforts

The tenden to go haywire or

during this perlod. But the . at-

to build steadily a self-sufficient base
'Continued on page 20
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Will for self-reliance
Continned fram pame 19

ey that these ap, 1 + 7 he

feature starebins
espematty Herause enace terha dalgy
vas gdding new dimensions ta ¢he
saernabhenal arms rare
Where dues Rakesh Sharma

vast be the dramatc
pact of the event fo create
"spare . The Indian

suace ha. froin the b+

Rates test bed a small bat cen fo.
ami cempenert per mintatien
with new things some sing f,
selected fara'. from iPe planned
path Ite s tal te da co pe an
grea which © fot prowamg and
@hich mw m the front.er Su Kakesh
Sharma icons, indiun effarts

vet ta umderstand the prebers. and
pulentials of human «gee, Qighi«
-ghout two decades after the
Sevets and Ameucans dd ub fie
Will if lead te the emergence

in human flighis? Seme of the
earefuly selected scienitile expert.
ments in the joint Indedioviet
flight seem to indivate so. The
TERRA remote sensing experiment

after successful flight, it is good
te gender over our indigenans
base, carefully onurured aril
grown: The few thousind Indisn
men and women smenticis, engi
neers, technicians, managers and
ther support personnel in whem

are
m ther late and wats fare
tier.

this Tt is

Indian

ras have sep

While the 70's of the Indian
space programme is an experimen
tal phase, the eighties will face
three major diversionary forces:
Pressures fram (he international
commercial space business, the
growing international arms face
in space and its compulsions and
pulls: and the desire for some-
thing dramatic since the carefully
ehalked-out indigenous effort may
meat seem to "Hit a Sixer', though
it could perhaps be a "gure bat
fay a steady game", The indisn
scien(fic and technical community

ta have enjoyed the sup-
port the highest political levets
in the country with the Frime
Minister of this large country per-
gonally perticipating on many
wecasions toe telebrate scientific
and technical efforts - big er

The 8's and 90's are going to

policy statement.

the exce}lent seif-reliant base boilt
assiduously may be shaken, But
fortunately the will to sustain self-
reliance is strong as seen by the
many statements from the Prime
Minister and the terhnology

https://mail.google.com/mail/u/0/#searchigopalnraj%40gmail.com/ 5bf6996 1 6b270e1 ?projector=1&messagePartld=0.

trons. Gn the op, 4s bd

Rakesh Sharma's return home

the Indian hogh-
nology resides

is

i be very demanding on indigenous
teshnalogs to serve the useful

someneeds. Doubis may arise
some

Chicken-hearted may be
of

ore technology
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