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INTRODUCTION

1, the Chairman of the Public Accounts Committee, as authorised
by the Committee, do present on their behalf this Second Report of
the Public Accounts Committee (Sixth Lok Sabha) on paragraphs 9
and 10 of the Report of the Comptroller and Auditor Genera) of India
for the year 1974-75, Union Government (Defence Services).

The Report of the Comptrolier and Auditor General of India for
the year 1974-75, Union Government (Defence Services) was laid
on the Table of the House on 6 May, 1976. The Public Accounts Com-
mittee (1976-77) examined Paragraphs 9 and 10 of the said Audit
Report at their sittings held on 12 October, 1976 but could not finalise
the Report on account of dissolution of the Lok Sabha on 18 January,
1977. The Public Accounts Committee (1977-78) considered and fina-
lised this Report at their sitting held on 8 December, 1977, based on
the evidence taken and the further written information furnished by
the Ministry of Defence. The Minutes of these sittings form Part II
of the Report.

3. A statement containing conclusions|recommendations of the
Committee is appended to this Report (Appendix). For facility of
reference these have been printed in thick type in the body of the
Report.

4. The Committee place on record their appreciation of the com-
mendable work done by the Chairman and the Members of the Pub-
lic Accounts Committee (1976-77) in taking evidence and obtaining
information for this Report.

5. The Committee also place on record their appreciation of the
assistance rendered to them in the examination of these paragraphs
by the Comptroller and Auditor General of India.

6. The Committee would also like to express their thanks to the
Ministry of Defence, Department of Defence Production and HAL
for the cooperation extended by them in giving information to the

Committee, .-
C. M. STEPHEN,
New Devmi; Chairman,
December 9. 1977, Public Accounts Committee.

Agrahayana 18, 1899 (S).
*Not printed. One cyclootylc;‘] copy laid on the Table of the House and five copies
placed in Parliament Library.
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SABANDONMENT OF A PROJECT FOR THE DEVELOPMENT OF
AN AERO-ENGINE - -
Audit Paragraph:

1.1. In February 1960, a public sector undertaking took up the
design and development of an aero-engine with the ultimate objeat
of replacing the imported engine for a particular type of aircraft
then manufactured by it. The cost of development (including 4
prototypes) was estimated at Rs. 41 lakhs (foreign exchange: Rs. 11
lakhs). The Board of Directors of the undertaking sanctioned for
this purpose Rs. 5 lakhs in February 1960, Rs. 10 lakhs in December
1962 and Rs. 6 lakhs in January 1969, aggregating Rs. 20 lakhs.

1.2. On the advice of the Scientific Adviser to the Defence Mia-
ister that such long-range development projects ghould be under-
taken by the Research and Development Organisation of the Min-
istry of Defence, Government had suggested to the public sector
undertaking in August 1964 that no further expenditure be incurred
on the development of this engine until the proposal had been re-
considered by its Board of Directors. However, on the undertaking’s
request for reconsideration of the suggestion, Government decided
in October 1964 to allow the undertaking to continue further deve-
lopment of the engine.

1.3. The first prototype engine was test run in September 1966.
‘In October 1967 the undertaking, on the basis of revised estimates,
approached Government for a development grant of Rs. 100 lakhs
(foreign ‘exchange: Rs. lakhs), The development of the engine
was expected to be completed within 2 years. While examining the
proposal, Government found (February 1968) that by the time the
-engine was developed and productionised, the entire requirement of
such engines would have been met through imports and, in the cir-
cumstances, the development of the engine would be purely an
‘educational project’. While reviewing the progress of the projeot
in March 1968, the undertaking also decided to treat this as an edu-
cational project. The Aeronautics Commiitee which considered tits
project, recommended in 1969 that the project should be pursued $o'
‘completion as a development project, even though s definite’ end
use for this engine could not be forecast.



1.4. According to the public sector undertaking the development
work could not progress further due, inter alia, to lack of funds.
In may 1970 the undertaking approached Government with a re-
vised propsal for a development grant of Rs. 150 lakhs (foreign
exchenge: Rs. 40 lakhs). The time-frame for development was then
indicated as 5 years 2 months. Two years later and after the pro-
posal had been cleared By the Aeronautics Research and Develop-
ment Board, Government sanctioned, in June 1973, a development
grant up to Rs. 150 lakhs (excluding the expenditure of Rs. 16.60
fakhs already incurred by the undértaking) with the stipulation that
any expenditure in excess of the ceiling of Rs. 150 lakhs would be
wet by the undertaking from its own resources.

1.6. At about the same time (May 1972), the Aeronautics Re-
search and Development Board appoifited a Techtiical Committee
for an evaluation and reappraisal, infer alia, of this project. The
Committee’s report submitted in December 1974 did not, however,
deal with this project. Meanwhile, in November 1974 Government
released Rs. 6.14 crores in foreign excharige for the import of engines
against the extended programime of manufacture of aircraft for
which the engine under development was intended.

- 16. In April 1975 the undertaking decided to abandon the pro-
4ect on the ground that the engine would rot be available before
1980, that future requirements would be for a different type of air-
craft and that the project had achieved its educational objective.
‘The Ministry of Defence stated (January 1976) that Government
agrged with the undertaking’s proposal for the forecloure of the
project and necessary action in this regard was being taken.

1.7. To the end of September 1975, a total expenditure of
Ws. 81.82 lakhs (including Rs. 16.60) lakhs initially financed by the
updgrtaking) was incurred, of which Rs. 65.11 lakhs had been sanc-
¥oned for reimbursement by Government from time to time.

[Paragraph 9 of the Report of the C&AG of India for the year
1974-75, Union Government (Defetice Services)]

1.8. The Audit para points out that in February 1960, a Public Sec-
tor Undertaking took up the design and development of an aero-
gngine with the ultimate object of replacing the imported (Viper)
engine for a particular type of aircraft (Kiran) then manufactured
‘by it. The Board of Directors of the undertaking sanctioned for
this purpose Rs. 5 lakhs in February 1960, Rs 10 lakhs in Decem-
-ber 1962 and Rs. 5 lakhs in January 1969, aggregating Rs. 20 lakhs.
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1.9. The Committee had learnt from Awdit in this regard that the
expenditure on the project was in the first instanoce o be met out
of the Research and Development Reserve of the public sector under-
faking pending a development grant being safietioned by Govern-
ment, The Committee, therefore, desired to know as %o who ini--
tiated the proposal for the development of the sagine ih February
1960 and, whather at that point of time, the Management Board of
the undertaking were satisfied about the viability of the proposal as

a development project. In a note, the Department of Defence Pro-
duction, have stated:

“The proposal for the developmeént of HJE-2500 was inMated
by HAL (then known as Hindustan Aircraft Ltd). A
¢opy of the proposal as appearing in the Agenda Papers
in February, 1960 is enclosed. The Committee of Direc-
tors was satisfied about the viability of the proposal.”

The relevant extracts from the Note for the Committee of Direc-
tors’ Meeting held on 23 February, 1960 is reproduced below:

“The project design study was sent to Air Headquarters and
DTD & P (Air) for their views, Air Headquarters have
stated that they have no comments at this stage, except
to suggest that the delivery schiedule of the engine should
be speeded up as much as possible, so that there
is no delay in the production of the Basic Jet
Trainer, designed and developed at HAL. They have
also added that since Government have approved the de-
velopment of the Basic Jet Trainer, our proposals regard-

ing the development of the engine should be sent to Gov-
ernment direct.

DTD & P (Air) have also no comments, at this stage...... It
is considered necessary to develop 4 prototypes, so that
development trial runs and testing could be carried out
simultaneously on the test bed and on the aircraft. The
revised estimate for developing 4 prototypes is approxi-
mately Rs. 35.00 lakhs, of which the foreign exchange
content, on account of materials etc. will be of the order
of about Rs. 17.00 lakhs. In addition, the estimated ex-
penditure, on account of development flight tests would
‘be approximately Rs. 6.00 1akhs.... As in the case of the
Basic Jet Trainer; it is suggested the nectssary finances
for the Turbo Jet Engine may also be made available by
the Ministry of Defence as development grant.
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.--In view of what has been stated by Air Headquarters that the
‘delivery schedule of the engine should be speeded up &s
much as possible, it is necessary to commence the design
work without losing much time, in anticipation of the
approval of the Government of India, The project ~will
give valuable experience in the design and development
of Jet Engines and from this point of view the expendi-
ture involved in development would be justified.”

The above proposal was considered at the meeting of the Com-
mittee of Directors held on 23 February, 1960. Relevant extraets
from the minutes of the meeting are reproduced below:.

“It was noted that Air Hgs. and DTD&P ‘(Air) had no com-
ments on the design study of the engine prepared by
HAL Air Marshal ...... confirmed that prima-facie
the design and performance of the engines should be able
to meet the main requirements of the IAF. But this will
be gone into in greater detail by technical experts. He
further stated that it was intended that the first ten
Basic Jet Trainers designed and developed by HAL would
be powered by imported engineer, the Viper. Later on
the HAL developed engine could replace the Viper.”

1.10. While tracing the genesis of the HJE-2500 project a re-
ference was made by the Secretary, Defence Production, during
evidence, to a letter written in 1860 by the Managing Director of
HAL to one of the Directors explaining the justification for and
purpose of the engine development project. The Ministry of De-
fence subsequently furnished a copy of ‘this communication, the
contents of which are given below:

“It is of vital importance that we make a start to develop a
jet engine immediately. This will enable us not only
to expand the scope of the present design team to under-
take future projects of advanced nature, but also to pro-
duce an engine of the thrust range required for the jet
trainer aircraft.

This project is justifiable from two points of view, Firstly,
an engine of this specification thrust range is required
for the jet trainer aircraft of the type of H.J.T. 16 to be
designed and manufactured ut HAL. Secondly, the de-
sign and prototype manufacture of this engine will estab-
lish a design and development team in India to meet
future needs.”
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111.. The Audit para stated that the cost of Development includ-
ing 4 prototypes) was originally estimated at Rs. 41 lakhs (foreign

~exchange: Rs. 11 lakhs). On being enquired whether the project
- report presented to the Defence Ministry in 1960 was a comprehen-

sive one the Secretary, Defence Production has stated that it was
sketchy. Asked what efforts were then made to make it compre-
hensive the witness has explained:

“The reasans for sketchiness was that they did not under-
stand the development processes involved in this engine.
‘Since Gas Turbine Research Establishment (GTRE) of
Defence Research and Developinent Organisation was in
its infancy there was no cross-check available from them
at that time. The estimates of man-hours required for
fabrication were based on the best guesses of the pro-
cess involved, The subsequently as the process went om
the HAL learnt from its mistukes and it is to that we owe
the revisions of the estimates of cost.”

1.12. Since it had been stated that the cost of development (viz.,
Rs. 41 lakhs) included Rs. 6 lakhs for flight trials, the Committee
-asked how the project report could not be called comprehensive,
the witness has clarified:

“If you look at the project report vou will find all the heads
of expenditure have been mentioned. My submission is
at that particular point of time HAL was not in a position
to estimate these requirementsy in an authentic and ex-
pert manner. This is the reason as to why the estimates
went out and also the time frames were completely be-
yond the initia]l estimates.”

The Chairman of the Undertaking has added:

“As has been stated, in 1960 whatever little expertise was
available in the country it was with HAL. Certain test
facilities were available but it was only about that stage
that we had started an engine factory at Bangalore. So.
even the design scheme which had come from the factory
had very little idea as to how much development work
would take place, because it was started with a very small
sanctioned amount.”

1.13. On being pointed out that sometime in June 1961, GTRB
was also developing a similar turhf-jet engine which indicated that



considerable activity in this direction was going en in esrly 60s, the
Secientific Adviser has stated in evidence;

“GTRE was set up specificelly to work in the area of (s
turbihes for military aircraft...... around 1960 GTRE
did not have test facilities. Until we have test facilities
(whith wete not there at that time), we cannot find out.
about many things ...... It is over the last three years
that we are tackling major systems like an aircraft en-
gine, a major Radar, etc. Until récently we handled only
extremely small elements as ekplained earlier...... GTRE
did not handle this particular engine-HJE-2500. Actually
the first major engine project under GTRE was the Re-
heat project for HF-24. The rest of its activity, essen-
tially until 1963, was for a certain number of individual
cothponents.”

On the Committee pointing out that it could, therefore, be sum-
med up that in spite of the rie¢d for developing on thdigenous engine
having been recognised as early as 1960, the Government did not
take a conscious decision to proceed rapidly in this direction, the
Becretery, Defence Production stated:

“lI agree with you.”

1.14. Asked what type of control Government exereised over the
Undertaking and what efferts were made tc see that the undertak-
ing keeps to the time schedule for the development of engine, the
-witness had the following to state:

“HAL is wholly owned by the Government of India and the:
Defence Ministry is incharge of administering the unit.
We are very much there. The Department of Defence
Production knows what goes on there. The fact of the
situation is that ab-initio neither in the Ministry of De-
fence and nor in HAL was there any expertise for the
manufacture of these engines. Therefore, the time frame
required for production of engines which appeared to
have been un-realistic was not really put right.”

To another question whether any thought was given to the pro-
blem of non-availability of expertise then existing in the HAL, the
Secretary, Defence Production stated:

“In a matter like thic ~“hen you are going on your own, the

philosophy is to 1» n ad you go. . That is why this pro-
ject was educational.”
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The Compitiee engnired. if the HAL did not have the necessasy
expertise and fpgilitigs why they had embarked on § project eosting
Rs. 150 lakhs which was not a small amount, the witness has
stated:

“The engineers in HAL had an adequate theoretical know-
ledge of the jet engine but they lacked the practical ex-
perience and in these matters there was a great deal of
leeway which ene had to learn by practical experience on
the project, which books do not teach.”

When the attention of the witness was drawn to the fact that
it took as long as 16 years to gain experience, he has stated:

...... I do agree that monitoring was bad in his particular
case. I feel you would be justified in your conclusion
that the monitoring wag not dome.”

Asked whethar there was any check on how the project was
progressing during the years 1960—72 the witness has stated that
apart from the review by the Board there was no other monitoring.

Attributing the reasons for not obtaining test facilities to the
very small allocation of funds in the early stages of the project
the Scientific Adviser has stated in evidence:

“If you lopk at the actual situation, you will find that the
actual alloeations of money were exceedingly small—i.e.,
Rs. 5 lakhs. One could never contemplate (whether it
was in the 1960s or 1970s) of an engine development te
be accomplished on the basis of this amount of money.
Rea'ly, this one would have to be regarded as educa-
tional or cempetence bujlding in certain areas.”

1.'5. The Audit Paragraph has also pointed out that on the
advice of the Scientific Adviser thgt such long range development
projects should be undertaken by the Research & Development
Organisation of the M nistry of Defence, Government had suggested
to the public sector undertaking in August 1964 that no further
expenditure be incurred on the development of this engine until
the proposal had been reconsidered by its Bnard of Directors. How-
ever, the underiaking made a request for reconsideration of the
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suggestion, The letter from the General Manager of the Under-
taking to the Department of Defence Production, stated:

" “If I may be permitted to express my views on the recom-
mendations of the Scientific Adviser, I may state that
in other foreign countries like the UK and USA, design
“and development of aircraft/aero-engines are not handled
by Research and Development Organisation. They are
entrusted to manufacturing companies. Research Organi-
sations deal with theoretical analysis of various aerodyna-
mical/thermodynamics calculations and tests either to
assist the Air Force in determining the OR or for carrying
out certain tests like the wind tunnel tests, engine com-
ponent tests, analysing the results of the tests in evaluating
the performance of the components/product. Research Or-
ganisations do not have facilities like design personnel,
machinery and equipment for manufacture and inspection
of components -and test equipment without which it will
not be possible to make prototypes, nor is it worthwhile to
-establish a duplicate set up for this purpose, It is for this
reason that in foreign countries, design and development
of airframes/aero-engines are not entrusted to Research
Establishments—although the manufacturing organisations
work in close collaboration with Research and Develop-
ment ‘Establishments. Such manufacturing organisations
invariably have—as in HAL—a design group, with a
separate prototype shop. The extent to which each proto-
type shop should be self-contained is determined by the
number of projects and the scope of the projects to be
handled simultaneously. The capacity of the prototype
shop is also supplemented by the available spare capacity
in other manufacturing shops.

1 am énclosing a time schedule for the Basic Jet Trainer pro-
‘gramme, showing alongside the schedule for the produc-
tion of HAL SJE-2500. It will be seen from the time
schedule that we may have to go in for another 50 Viper
engines. The balances could be met by HAL production.
There is also advantage in meeting the subsequent require-
ments of spares from HAL production.

May 1, therefore, suggest that the proposal to entrust the deve-
lopment of HIE-2500 to Research and Development Orga-
nisation be reconsidered and HAL authorised to proceed
with the development work as originally plarmed.”
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Government decided in October. 1864 to allow ‘the undertakmg to
eontinue rurwier development of -the engine '

During ev:dence, the Scientific Adviser has explained that the
approach of hig predecessor in giving advice in August 1964 was that
“advance technology items with long gestation periods which in-
volved-higher contemporary levels of competence should initially be
hancled at- GTRE.” However, on & representation made by the
management of HAL that they should be allowed to continue the
development project and also the fact that “no such facility was
available at the relevant fime in the Defence Research & Develop-
ment Organisation for undertaking a project of this nature,” the
public sector undertaking was allowed to continue further develop-
ment of the engine, '

1.16. The Committee desired to know when Government was"
approached for the grant. In a written note furnished to the Com-
Tittee, the Department of Deféence Production have stated that
Government was formally approached for the grant in October, 1967.
On an examination of the proposal, Government found that on account
of the delay in the development the total requirements of the indi-
genously developed engine wou'd be negligible and the manufactur-
ing cost exorbitant. As such it was considered in February 1968 that
the project could be taken up only as an educational one.

-.1.17. Asked what transpired between February 19860 when the
project was- initiated by the undertaking and August 1964 when the
Scientific Adviser is stated to have expressed his opinion, the wit-

ness has gtated:

“Actually we tried to find out what happened between 1960-—64.
Unfortunately the papers are deficient in the sense that
there is no record of any discussion as to whether the
Government considered this request for funds. Initially,
the Board was supposed to finance this and it is likely.
that at that particular point of time, since the Board was
providing the money for this project Government had not.
paid all that attention as to whether all this money should
be reimbursed to the HAL.”

" 'Assuring the Committee that the progress of the project was
not hampered because of Scientific Adviser’s views, the witness has
deposed:

“In 1964 August the SA expressed the opinion which you just
quoted. . In September 1964, that is. the verv next month.
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ke had recensidered this metier at the instance of HAL
and the development in the HAL waa allowed to continue.
So, the expression of opinion by SA at that stage was 3 sort
of a bripf interlude at best, but the pregress of develop-
ment at HAL was not diseontinued because of this. As a
maiter of fact, the first prototype engine was test run in
September 1986 though it did not achieve all that which was
expected to achieve. The fact of the matter is that the
development had gone on.”

118. In thjs connection, the Committee enquired whether any
concrete proposal for the licenged manufacture of the Viper engine
in India was under consideration at that time and if so, what further
action was taken in pursuance of that suggestion. In a note, the
Ministry of Defence, have stated:

“From the beginning, Kiran aircraft (Jet Trainer) had beem
designed around the Viper engine. It was envisaged that
if the HJE-2500 development project sucgeeded, then the
Viper Engine could be replaced by HJE-2500. Onos s
decision was taken not to pursue the devglopment of HIE-
2500 by HAL it was felt that HAL should consider the
possibility of licence manufacture of Viper instesd.

There was, however, no econcrete proposal in this regard, The
matter was also not pursued, presumably, consequent on
the reversal of the earlier decision te suspend further
expenditure by HAL on HJE-2500.”

1.19. The Audit para states that the first prototype engine was
test run in September 1966. This meant that no tangible progress
had been made by then as against the initial proposal of developing
4 prototypes and envisaged completion of the project within three
years. As regards the air-frame the first Kiran aireraft was deli-
vered in 1967-68 and very few were delivered till 1970-T1. In view
of the fact that production of the aircraft was lagging behind, the
‘Committee desired to know whether any efforts were made to review
the whole situation and match dovetail the engine and the air-
frame projects. The Secretary, Defence Produyctien has stated im
-evidence:

“....1t would be very difficult to say whether by proper moni-
toring or even by glving a much higher priority, the
engine could have been made ready for.the Kiran pro-
gramme. ... from 1960 to 1967 given all the facilities ft
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e expaéta'nons whereu on they revex:sqi the ,process for

o

R Mgrﬁ‘hg.‘ x‘ect{fymg tl;u.ngs which ultumtaly prolonged.
R R t-hé de%lbpmeht cycle consxdgrably " Loy
B ol A T :

':A&a‘( ":

Wi “I‘he Committee &esu:ed «to know whether Governimdnt reviewed

“RhE pokition From time to time. The Seeretary, Defence Production
thas stated:

A J
e

“l’he ‘review wu done but ther.r review. was almys‘wiﬂi'ﬂw
. expectation of Kiran deliveries coming.off at a. pattioular
" point of time...... these were small programimes -whieh
would not have justified laying down ‘a line for HFE-2500
engines. The .conelusion was that we would have to ttdat

the engine development programme as educational one.”

1.20. The Comrmttee ‘learnt from Audit that in July. 1967, HAL
Board approved Revised Estimates at Rs. 145.50 lakhs (FE Rs. 13
‘!akhs) with 6 prototype engines and directed that the number of pro-
totyvpes be reduced to the minimum. In this connection, the Audit
‘para states that in October 1967, the undertaking on the basis of re-
‘vised estxmates, approached Government for a development grant
-of Rs. 100 lakhs (Foreign exchange Rs. 12 lakhs) with 4 prototype
engines. The development of the engine was then expected to be
-completed within two years. The Committee desired to know the
specification taken by Government on this request as well as the
reasons for not sanctioning the amount immediately thereafter, parti-
cularly in the context of the assessment made that if the engine was
‘successfully produced, it could serve as a power plant for at least
some of the Kiran aircraft and the development of the engine. was
“also hot progressing expeditiously on account of paucity of fund,s
“The Ministry of Defence, in a note, have stated: .,
“It has been already brought out that on receipt of HAL's re-

‘quest for the ‘grant of Rs. 100 lakhs in October 1967, the

asséssment was muade of the commercia] viability of the

2603 L.S.—2.
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., project and it was found that the project could be taken:

L up onlyas an educational project. While question whether
|- the project should be taken as the educational project was.

. under examination, Government appointed Aeronautics

L Committee. It was, therefore, felt proper to await the re-

t*  commendations of this Committee. The matter was once

! again taken up after recommendations of Aeronautics Com-

- mittee were available. Meanwhile in May 1870, HAL had:

: revised their requirements on development expendtture

2 from Rs. 100 .lak.hs to Rs. 150 lakhs. The question then was

. as to whether thic project should be taken as educational

' project at the cost of Rs. 150 lakhs. There was also a ques—

tion of availability of funds. Discussions continued between

this Ministry and the Ministry of Finance and the Scientifio

: ‘Adviser right upto June 1872 when it became possible ta
; sanction the funds.” ' ’

1.21. It transpires from the copy of the minutes of the meeting
» -of the Board of Directors of HAL held on 8 March, 1967, furnished to-
the Committee that when HJE-2500 project was first approved it was
.. envisaged that the first 60 HIT-16 (Kiran) aircraft would be powered
‘by the imported Viper engines and thereafter the HJE-2500 would’
‘be used on the remaining aircraft. The Managing Director of the
undertaking had explained during that meeting tha* at that stage of
the engine development, he could not make a categerical statement
-about its future use and that it was difficult to say whether it could
be developed and produced in quantity in time for the Kiran pro-
gramme. Nevertheless he felt that its further development was of
very considerable educational value and should be allowed to go
ahead as proposed. The then Scientific Adviser to the Ministry of
Defence had suggested during the meeting the production of the
minimum number of prototype engines to enable an early evaluation
t0 be made. He was of the view that if the design was successful, a
decision could then be taken to go ahead with quantity production,
otherwise it could be dropped. The Board of Directors agreed with
the Scientific Adviser's suggestion and desired that the proposal be-
reviewed accordingly.

o

During evidence, the Secretary. Defence Production read out the
following extracts from a paper placed before the Board of Directors
of HAL at their meeting on 8 July, 1967:

“Tt will be seen that HIJE-2500 could be used in approximately
f4 Kiran, In addition approximately 50 per cent of the-
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meenmu‘m@ﬂdbesuppliedmkmgaw
~of approximately 75 engines.

The HJE-2500 is at present designed ‘o operate at a low TET
of 1050°K. This has been done intentionally to provide
large developmental potential. By material variation and
the increase of TET it would be possible to provide higher
thrust and may pass turbo fan engine variants and for other
seronautical ground applications. Thus developed ver-
sions derived from basic engines could follow and be utilis~
ed in future projects covering improved jet trainers, execu-

The estimates for productionising have been included as an

indication of the magnitude of expenditure involved. It

. .is proposed to approach the Board in this respect with fulk

. details in-April 1068 dependent on progress with develop-
. ment running and results,

"f‘he Direc’ors are requested to approve the proposal to ma w-
" facture prototype HJE-2500 engine and to compiete déve-
Jopmer:t of jet tvpe stage certification engine at an estimated
cust of Re. 1445 lskhs with a foreign exchange comple-
ment of Rs. 15 lakhs.”

In & note, the Ministry of Defence have stated that HAL vide
their letter dated 3 October, 1967 had made a request for grant of
Rs. 100 Jakhs for the development of this engine. This led to the
assessment of the project in November-December 1967. Giving de-
'tails of the assessment made and the action taken in pursuance there-
%o, the Ministry have, in a note, stated:

“The letter from HAL requesting for the grant of Rs. 100 lakhs
accompanied the Board papers for the 24th mee'ing of the
Board of Directors scheduled to be heid on 8 May, 1967.
According to HAL’s assessment as contained in the Board
papers the HIE-2500 engine would have been available in
May 1971. Considering the production programme bof
Kiran aircraft as envisaged then HAL had assessed that
only 54 HJE-2500 engine could be used for Kiran aircraft,
and the balance requirement was to be met by import of
Viper Engine. It was confirmed that only about 50 engines:
will ultimately be required. On this basis it was felt that
! amortisation of the tooling and development cost would
t be around Rs. 5.25 lakhs per engine which would make the
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entire proppeal uneoonoimical: It Was in this context th’t\t
the project was considered as.an educational project.”

1.22. Asked whether a definite production programme’ ‘in respect.

Tof HIE-2500 was ever consxdered and 'drawn“up, the Minis'ry ef
"«Dﬂfence in a note have stated;

“No definite productxon programme in respect ‘of HIE-25%
engine was cens:dered and drawn up. ‘The engine was stilll
tnder development Unles: r‘ho engine had .achieved the
- reqlired parameters no. pu.rpose weuld ‘have-been served

vy,

el

“a by drawing the detailed production pregrammre. The tes~
tative programime, however, had heen drawn which u
N , Shown in the Board ms L o -

R 3 ) however noted fmm the mtmemtlon f.utnishéd by the Mini-
'itry in Apnl 1977 “that the productian programme was drawn up in

1984 itsélf and a revised production, schedule was subsequently drawn
wp in 1967.

-1.28. The Audit para has stated that wh.de exammmg the reque't
wof the undertaking for a development grant of Rs. 100 lakhs Govern-
ament came to the conclusion (February 1968) tha: by the time the
engine was developed and productionised, the entire requirement of
such engines would have been met through imports and in the cir-

<cumstances the dev elopmen‘ of the engine would be purely an ‘educa-
tional project’.

3

On being asked whether from the long range point of view t_l_xe
. fidea was that we should be self-sufficient in the matter of engines, the
witness has deposed:

“If we had waited for the HJE-2500 engines the deliveries
would have been delayed....Development of engines as a
production exercise did not have enough at'raction.”

Explaining when this decision was taken and what was the basis

thereof, the Ministry, in a note, furnished to the Committee subse-
quently, have stated:

“The decision that the project could be carried only as an edu-
cationa] project was made in February 1968. The decision
was taken on assessment of the availability of the indigen-
ously developed engine and tie production programme of

s Kiran aircraft, which led to the conclusion that the engine
T would not go in‘o productlon as the  entire requirement



15"

. would have been met by the time thé"p'x‘od'uction could
! start.”

.Te another question whether it was spelt. out in specific terms, at
any time prior to 1968 that this was only in the nature of an educa-
tional project, the Ministry of Defence, in a note, have stated:.

“Prior to 1968, it was not spelt out in specific terms that this.
was only in the nature of educational project. The educa-
tiona] aspect of the project, however, was always there as

indicated in the letter from the Managing Director, HAL.
' to Shri JRD Tata.”

"1.24. The Audit para also points out that the Aeronau‘ics Com-
mittee which considered this project recommended in April 1969 that
it should be pursued to completion as a development project regard-
less of the end use. The specific comments in the Aeronautics Com~
mittée’s Report on the engine project and the action taken by Gov-
erhmen* thereon as furnished by the Ministry of Defence are repro-
duced below:

“We would like to make a special reference to the HJE-2500¢
and the agricultural engine projects. The history of
development of HJE-2530 is a good lesson for future; we
endorse the observations of the Rolls Royce Team that
it is ‘an example of how engine development should not
be undertaken’. Even though a definite end use of HJE-
2500 cannot be forecast now, it should be pursued to
completion as a development project, the experience im
components development and' their production would
considerably help the major engine project which we
have recommended, should be undertaken to establish a
self-supporting engine industry in India. We recommend
that the necessary sanction be given by the Department
of Defence Production for the completion of the HJE-
2500 project. The existence of two separate teams was
an impediment to the sanction of the expenditure; ac-
ceptance of our recommendation for the merger of the
two teams should remove this impediment.

The recommendation to continue development of HJE-2500 was
accepted by the Government. Subsequently, an' amount
of Rs. 150 lakhs was granted to HAL for this purpose
vide Government letter No. F.(1)|70|D(HAL-I) dated
9 June, 1872.”

L i -
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125. The Aeronautics Committee had in their report submitted
in April 1969 recommended the merger of the GTRE and the
Aero-Engine Design Division of the public sector undertaking.
During evidence, the Scientific Adviser indicated the latest position
in this regard as follows:

“From the view point of research ani development that was
accepted in principle by the Government but....that has
not taken place. In fact there have been several discus-
sions on the question relating to the engine area concern-
ing the totality of production and of research and
development and how these should be completed; the
present position, as it stands, after consideration of all
the aspects, is that the two should still remain separate.
As far as this particular engine was concerned, there was
no duplication in any sense. The effort was entirely
within HAL; and as far as the Defence Research is con-
cerned it did not ungertake any responsibility or take
any executive action in regard to this.”

P T B TRV S RN

Tn a note furnished to the: Committee subsequently, th: Minis-
&y of Defence have stated:

“The implementation of the recommendation was discussed
in the room of Defence Secretary, in July|August 1972.
There was general agreement on the respe:tive roles of
GTRE and HAL. It was decided that in order to give a
practical definition to this agreement, the details of res-
pective programmes on work schedule for 1972-73 should
be drawn and a scheme of co-ordination and integration
of efforts in common fields should be presented. On this
basis the respactive' programmes of these two organisa-
tions were chalked out. HAL Aero-engine Design Divi-
sion and GTRE have been since functioning in their res-
pective assigned roles in a cordial and healthy atmos-
phere and there has not been any overlapping of efforts.
Over the years substantial investment of resources have
been made in GTRE where a. strong nucleus Air Engine
Design Team has been created. In comparison the man-
power and resources available at HAL Aero-Engine
Design Centrz are modest. It has been felt that a major
project of ab initio development of advancz technology,

0 Aero-engine should be handled by GTRE where sufficient
facility and expertise in  handling such projects are
available. Recently, Rajadhyaksha Committee have
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recommended that the Design and Development of Aero-
engines may be exclusively left to GTRE. As such the
merger of these two teams would no more be nacessary.”

126. The Audit para points out that in May 1970 the under-
tuking submitted revised proposal for Rs. 150 lakhs (Foreign ex-
change Rs. 40 lakhs) and a time-frame of 5 years 2 months (i.e.
July 1975), The Committee desired to know the reasons for the
increase in the estimated cost of development (with 4 prototypes)
from Rs. 41 lakhs as originally envisaged in February 1960 to
Rs. 150 lakhs in May 1970 and the actual expenditure incurred upto
date. The Ministry of Defence, in a note, have stated:

“The estimates for the development of H\YE-2500 on the basis
. of 4 prototypes with development testing were made in
February 1960, October 1967 and May 1970. These esti-
mates were for Rs. 41 lakhs, Rs. 100 lakhs and Rs. 150
lakhs respectively. As the jet engine factory in Banga-
lore had just taken up work on production of jet engines,
sufficient knowledge was not avxiilable in 1960 to make
a very realistic estimate of the machine hours required
for fabrication of prototype components, From the in-
formation available at that time, an estimate was made
of the manhours required for prototype fabrication and
the manhour rate as applicable in 1960 was utilised for
arriving at the cost of fabrication. By 1967, sufficient
experience had been gained by the Engine Design De-
partment and the Production Engg. Section of Engine
Division in making a realistic analysis of the hours re-
quired for fabrication of components for the prototypes.
More accurate information was available as one prototype
of the engine had been constructed and test mun. Thede
had been increase in cost of material and manhours in
the period of 7 years by which the estimate of fabrica-
tion and deévelopment of 4 prototypes of the engine had
gone up from Rs, 41 lakhs to Rs. 100 lakhs, The estimate
made of the testing required in 1960 was very low com-
pared to the estimate made in 1967. This was due to the
fact that by 1966, the first prototype had been run and
unforeseen problems had been encountered in the
development of the engine. As such, the cost of develop-
ment had ts be increased. The estimatey made in 1970
- for the development of the engine was Rs. 150 lakhs,
The reasong for the increase in the development cost
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from Rs. 100 lakhs to Rs 150 lakhs can be.enumerated as.
v follow:.”.

(a) incr.ease in.the manhour rate noted *and the anticipated
increase in the next 5 years (Rs. 6 was taken for the:
original estimate, ‘the present estimate being Rs. 12.50)..

«(b) estimated increase in cost of fabrication of forgings.
and castings—the original estimate was based on data,
available before some important forgings and castings .
were developed for Orpheus engine. This experience:
has-given a more realistic data on cost of development.‘
of forgmgs and castings.

(c) Price escalation for raw material since the original
proposal was made._

(d) Increase in price for bought out items like accesscries
which have to be spec1ally suited for the design of the
-engine.

The actual expenditure incurred on the project upto-
date is Rs. 81.98. lakhs.”

1.27. According to the October 1967 projections of the undertak--
ing, the development of the engine was expected to be completed.
within two years. Subsequently in May 1970 it was revised to 5
years 2 months. The Committee desired to know the reasons for
this sharp increase in the projected time schedule The Ministry
.of Defence have, in a note, stated:

' “The new time schedule of 62 months for development was-
projected on the basis of the experience so far gained.
The first prototype had encountered certain difficulties
during the initial test bed running. Upto 1970 it had not
been possible to run the engine at the designed speed.
It was realised by 1970 that it was difficult to achieve
the successful development of major components of this.
engine such as Turbine, Combustion Chamber accessories
on the engine itself as originally planned. It was consi-
dered better to test these components individually onr
separate test facilities instead of testing them on the-
engine.”

Onh the Committee enquiring that having indicated a firm sche-
dule, what specific efforts were made by the undertaking as well
as the Departments of Defence and Defence Production to ensure
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that the schedule was adhered to, the Ministry in another note hawe:-

stmfghét after the sanction was given by the Gover nment, a perie--

dical téview of the progress of the project was made by the Board
of Directors of the undertaking.

1.28. It is seen from the Audit para that after the revised pro-
posal put up by the undertaking in May 1970 had been cleared im
January 1972 by the Aeronautics Research and Development Board,
Government granted in June 1972 an amount of Rs. 150 lakhs to the .
undertaking for this purpose. The Audit para also points aut that .
according to the public sector undertaking the development wark
could not progress due, inter alia to lack of funds. In this conmee-
tion, the Committee drew attention of the representative of the
Ministry of Defence to the recommendation of the Aeronautics Com- -
mittee made in April 1969 that the project should be pursued ts .
completion and desired to, know the reason for a delay of more
than 3 years (April 1969—June 1972) to sanction the grant. The-
Secretary, Defence Production has started in evidence:

. “This was  apparently due only to discussions with the Minis-
try of Finance and others as to where the funds would
come from. The amount sanctioned ultimately was
Rs. 150 lakhs. The question was whether it should be
from the Aeronautics Research and Development Baard.
Ultimately Government sanctioned from its own sources
and not from the Board.”

1.29. On the Committee pointing out that whereas funds fox
importing engines to meet the requirements of IAF were readily -
available, funds for the indigenous project which could give boos® -
to the nation’s prestige were delayed, the witness has the following
to state:

“As far as the imports are concerned, they were related to the
airframes manufactured by HAL. Engines were brought
in.phases. to meet the manufacturing programme; and
also t> meet the requirements of the Air Force. There- .
fore, in a sense it acquired a priority, which- an eduem-
tional project would not. The source of obtaining fumds
was a matter for the Ministry of Finance to consider.
They ultimately gave us funds from Government sources
It was budgeted for and sanctioned. Apparently what

“had happened was that because it was an educationsll
project, it had to a certain extent slipped ifx the order of
priorities........ There was a lot of discussion wille
Finance at that ‘time which could have been avoided
It was a fact that it took so much time. I think, perse--
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nally, that it was a pity. I can only say that pechape
because it was not of any immediate practical applica-
tion, it slipped in the order of priorities.”

-1.30. The Aeronautics Committee had, in April 1969, recormmend-
ed that this project should be pursued to completion. The undex-
taking, however, approached Government with a revised proposal
for a development grant of Rs. 150 lakhs (Foreign exchange: Rs, 40
lakhs) in May 1970. The Committee enquired why it took the un-
dertakmg over a year to submit revised proposals. The Ministry
of Defence have, in a note, stated:

“Though the recommendations of the Aerdnautics Committee
were available in April 1969, HAL, were not specifically
required to resubmit the revised proposal. The matter
was examined by the Board of Directors in February 1970
and the Directors called for the technical assessment of
the usefulness of HJE-2500 engine. It was in the course of
this assessment that HAL reworked out the estimated cost
of development at Rs. 150 lakhs, which was presented to
the Board of Directors on 5 May 1970 and later on com-
municated to the Government by their letter dated 28 may,

! 1970.”

Explaining reasons for taking more than 12 years from the
launching of the eagine project (February 1960) and nearly 5 years
from the time the first request was received (October 1967) for
« grant from the undertaking, to sanction (in June 1972) a grant of
Rs. 150 lakhs, the Ministry, in another note, stated;

“HAL's request for grant of fundy was received in October
1987. The reasons for delay in sanctioning the funds
have already been explained, It may, however, be added
that the uncertainty of the end use of this engine remaln-
ed throughout the period as a major factor for delay in
sanctioning the funds. Even in 1964 on the facts as found
‘then it wag felt that the engine would not be available
for use in Kiran aircraft by the time it was developed
and productionised.”

1.34, Since one of the stipulations made while sanctioning the
grant of Rs. 150 lakhs in June 1972 was that the undertaking would
submit periodical progress reports to Government—no time-frame
wag, however, specified in the sanction for the development of the
engine—the Committee enquired whether this stipulation was ac-
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tually comptied with. The Mtnistry of Defence have replied in the
affirmative and added:

“The progress report on the project submitted to the Bosrd
of Directors alongwith the minutes of the meeting were
sent to the Ministry for Information.”

As regards reasons for non-specification of time frame in the sanc-
tion, the Ministry stated that nothing was available on record in

that respect.

1.32. The Committee desired to know the role assigned to the
Aeronautics Research and Development Board in this project. The
Ministry stated:

“Aeronautics Research and Development Board (ARDB)
was set up on the recommendations of Aeronauticy Com-
mittee. The ARDB examines all major project propneals
in the field of Aeronautics irrespective of whether they
emanate from public sector undertakings, R&D organisa-
tion or academic institutions. When AR&DB was set up
the HJE-2500 project wag already under implementation.
This project was scrutinised by AR&DB in its meeting
held on 8 January 1972 who approved the same.”

1.33. The Audit para states that the Aeronautics Research and
Deve'opment Board had set up in May 1972 a Technical Committee
to assess various projects of propulsion systems including thiy pro-
ject. The Committee's report submitted in December 1974 did not
however, deal with thiy projet. An explanatory note furnished by
the Ministry to Audit in February 1976 in this regard is reproduced
weldw:

“While this proje ! was originally intended to be an item of
reference to the Committee, the terms of reference for the
guidance of the Committee as communicated by Air
Headquarters did not refer to thig project and that the
Comnittee bised their deliberations on the terms of re-
ference made by Air Headquarters. The reasons for not
dealing wit this project by the Technical Committee
have bzen given by the Directorate of Aeronautics (R&D)
in April 1976 a; follows:

(a) Considera‘ion of HF-24 was of immediate importaiwe
at that time.

(o) It was not possible to complete ' the proceedings
" within the {ime-frame because of ®he preoccupaition of
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_the Chairman of the Commlttee in hig, _veI'y .many res--
pOﬂSlblhtleS as well as that of the members.”

Lot
4

.When the Committee referred to a letter dated 22 May, 1972
from the Director, A.RD.B. addressed to_the Technical Committee
of which Dr. Ramachandran was the Chalrman which, inter alia,
stated that “A technical committee has been formed to assesg de51gn
and development proposals received from the Industry, R&D Orga-
nisgtion and other agencies in the form of propellant system and.
make suitable recommendations”, the S-ientific Adviser has clarified: .

“It is certainly true that consideration of HJE-2500. engine
which we have been discussing, was one of the itemsg given.
in the original terms of reference to the Ramachandran’
Committee by the ARDB. However, the Ramachandran

ro Committes received a communication from the Air Head-

- quarters in-which they stated that their particular interest
was in a comparison of the engines which have been pro-
posed by GTRE and HAL for the Marut aircraft, HF-24.
The Ramachandran Committee seems to have confined
itself to thig later communi~ation from Air Headquarters.
namely what engines would be suitable for HF-24 aircraft,
They did not consider and made no recommendations re-
lating to HJE-2500.”

The Committee wanted to know the reasons for the Ramachan--
dran Committee confining itself only to the later communication
from Air Headquarters when its terms. of reference had already
been notified earlier by the. ARDB, The: Ministry, in another note,
stated:

“The exact reasons are not available on record. There was a
need to get clear picture about the engine proposals i
respect of HF-24 aircraft. The deliberations of the Tech-
nical Committee had to be completed at an early date and,
therefore, the Committee appears to have confined itself’

i to the terms of reference suggested by Air Hadquarters.”

‘The Ministry of Defence had informed the Audit that the Direc-
torate of Aeronautics (R&D) had stated in April 1976 that one of
the reasons for the Technical Committee not dealing with the HJE--
2500 project was that the proceedings could not be completed ‘within
the time-frame on account of preoccupatjon of the Chairman of the
Committee in his very many responsibilities as well as that ¢f the
members. During evidence, an observation was made that if the-
Chairman had too many responsibilities, then he should have heeit
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“'shifted- sls&Where and sétheon ‘else s"hduld have beén broug_l‘i& in
In this connection, . the Scientific Adviser has’ stated:

ERS

" "“Here" theYe ‘is’ nothing ‘that 1° can really offér. 1 fuIl agree
“with you that there mlght be délays of tHe drd@r of

Y weeks" ‘as’a reshlt of extra  work ‘that” mxght have be

" o done But one ca,nnot cettamly oﬁ'er thxs as an exc(lge

- i

" Phe’ Cotrinﬁttee desn‘ed"to ‘know ‘thd “Sasis on ‘Wwhich ‘the Dittiéto-
"'“ra'te “had"cote to this conc!uswn ‘anid ‘whether ‘any timefrathe’ S'4bas
!péﬂﬂed for ‘the compleﬁon ot the ‘Committed's “defiberations{*Phe
"Ministry in a néte stated-thit this was based ‘dp a D0 Tetter récdiv-
..ed from the thén Secretary, -ARDB and that no tim fram was spe-
, cified Answenng another questwn whether ARD was kept in-

......

o'l i e

Mxmstry replied Yes', . BT

1.34, Asked to nge a detaxled note mdlcatmg what, part of the
.import of Viper engines to power the Kiran aircraft coyld have been
avoided, if the HJE-2500 project had . been pursued energetically
to its finality and given the necessary ﬁnancial mputs and encourage-
‘ment, ag proposed by HAL in 1967 and as recommended by the
".Aeronautics Committee in 1969 and what would have been the cost
of the engine as compared with the cost of the Viper. engine, the
‘Ministry have replied: '

“According to the Agenda paper for the HAL Board meeting
held in May 1967, production cost was tentatively esti-
mated at Rs. 3.4 lakhs per engine for productmn run of
200 engines. In any development project, even if it is
pursued energetically the success can never be taken for
granted. Unless it is known as to when exactly the
engine would have been developed and thereafter produc-
tionised, it would not be possible to calculate how many
engines actually could have peen utilised to power the
Kiran aircraft and thereby avoiding import of viper
engine. It is also, therefore, not possible to calculate
what exactly would have been the cost of indigenous
-engine and how would it have compared with the cost of
Viper engine.”

1.35. According to Audit paragraph in April 1975 HAL decided
“to abandon the project on the ground that the engine would not
be available before 1980, that future requirement would 'be for @
-different type o} aircraft and that the project had achieved its edu~ *
«cational objective. The Ministry of Défence stated (January 1976)
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that Government agreed with the undertaking's proposal for the
foreclosure of the project.

Since the HAL Board while reviewing the position of the pro-

. Ject in July 1874 had decided to progress the same energetically in
“whew of extended programme for manufacture of Kiran aircraft,
the Committee enquired into the circumstances in which it had
Been decided subsequently (April 1975) barely nine months there-
after, to foreclose the project. The Secretary Defence Production
‘has’ stated in evidence “A monitoring Committee consisting of all
experts had gane into it The Director of Development and Design
‘w9s_also there. I will read out thie portion. Here it says:

e 4 e

“An estimated 91,000 machine-hours per annum ape required
foy manufacturing the prototype engines, Since there is
no capacity avaflable for this purpose in the prototype
shop of the Engine Design Department it weas planned
that the work could be done at the Engine division. Due
to heavy pressure of work on the existing manufacturing
programme the engine division is unablé to accept this
commitment. The possibility of getting the machine
houres from other divisions of Bangalore complex wss
also examined but none of them has any special capacity
for undertaking this work. As such work on the fabri-
ration of the p.ototype engines has been almost at a-
standstili cduring the last 6 months.

A new fuel control system is required for the engine. Twwo
firms in UK, namely Lucas Aerospace Ltd. and Dowty
Fuel Systerns Ltd. have shown some interest in the matter
but the expenditure quoted for the development work

is very high.

The weight of the present prototype is 20 per cent higher
than the targeted value. Weight reduction would in-
valve 34 components and would therefore require a
greater deal of effort and time.

There iz no commercial value in thig project since the engine
cannot be ‘productionised’ in time for fitment to Kiran
aircraft which is being further developed as an armed
versien for which an engine with a thrust of...... is
Tequired,

The project was undertaken for deriving an educational
value. This requirement hag been met to a certain ex-
tent since the first prototype bas developed a design
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thrust of........at the required SFC, Az such the HIE-—
2500 project need not be pursued further.” -

The report of the Monitoring Committee Was accepted by the-
‘Boardmdth:swasdosedﬂehasadded ve

“} happened to be Cheirman of HAL at that time. 1 gm.

glad fo say that this has gone on very well. First pro-
totype has come out; orders have come already. If Kiran .
production line had gone om, it would have produced-
good results.” .

Alked whether it meant that, at that point of time, if HAL'"

point of view was sympathetically acoepted, much better results

-7sould have been produced, the witness has stated:
“No, Sir. The HAL's Monitoring Committee's  view WaS

accepted by the Board. The view was that the project
should be closed.”

Tt is seen that though the HAL Board had decided in Apnl 1975,
%o foreclose’ the project, Government had agreed to the proposal

‘enly in Ja.nuary 1976. Giving reasong for this delay of nine months
in taking the decision, the Ministry have, in a note, stated:

“HAL’'s request for Government approval to foreclose HJE-

2500 project wag received in the end of Julv 1975. HAL's
proposal was not onlv for the forezlosure of the project
but also to allow it to spesnd the unutilised amount
against other projects. The other proje'ts had not been
specified. HAL was required to specifv the projects
against which they proposed to utilise the amount. The
actual expenditure incurred, the amount reimbursable
1o HAL in terms of Government Jetter of June 1972 and™
the unutilised amount needed certain clarification. The
processing of this case took about 5 months.”

TPhe Committee enquired whether Government have since sanc-

tiened the foreclosure of the project and if so. what was the totat
expenditure incurred and reimbursed by Government upto-date
on the project, the Ministry have replied:

“Government have since sanctioned the foreclosure of the

project vide Government letter No. 8/1/70/D (HAL-1)
Vol. T1 dated 27-8-76. Total expenditure inturred so far
on the project is Rs. 81.98 lakhs of which Government
would. subject to Audit verification. reimburse about
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“Rs. 65. 37 lakhsa .Amount .SQ far -reimbursed to HAL is
Rs, 65,11,2717.0 "

136. TY another ébservation of the Commxttee that qpart frgm
~dlelay, quite a substantial’ amournt had heen’ spent in carry{ng out
~experiments on this engine when there was_no chdnce ot success,
& thness had the followmg to' state

o Wlule yon may put it that way, I am quxte certam that the
o reahsatxon that the Oxpheus engme would stretch bey-
. 7777 ond 1976-77 'into ‘the 80's was known.to HAL before, but

having treated this &s an educational project, we had to
s b pursue it up tofa parficular point whish wwuld grove to

LN

v\'v

it . -4s that ouz. engineers had indeed derived-bentfit':-frém

r this project. . The final-bench testing; whatever the sagine
) they had made, had to be gone_ through. There was no
Tt oL quéstion 6f closing down - the ‘préject: . 'lhe firal testing
sl of the engime was made 4n Apnl-Mhy 1@?4 “Before that;
fv:‘ I could not close down the project.: If 1 -Had done so,

then we would have left the things half way. At that
pwliculst point “of time, having gone into all these
“things, “we had to take a deCisxon Whether to Cont;mue
it or not. This engine, we think, would neve;‘ have g\vpn

" us the power and we closed down the project having
acquired all the benefits that we would hope to achieve
out of this engine.”

Asked when it had been realised in 1967 itself that this was
mot going to succeed, what was Government’s reactioh at that time.
#&be witness has stated:

“That re:2lisation had come, because at that point of time,
the Kiran had a delivery schedule and we were thinking
of the delivery scheduled for the HJE-2500 also. To
match the two would mean that we were falling beyond
the Kiran delivery. Thepn we came to the conclusion
that this engine would enter into production, which
strengthened our belief that this would have gone
through as a development exercise, as a rectification
exercise further than it was nevessary at a particular
point of time. When we made a final engine, it gave a
ceftain thrust and we felt that the engine wotld teach
us something. Beyond that any further expenditure on
it by lowering the weight and bringing down the engin®
40 dimensions etc. would .have been justified only if it
would have been possible to use the engine on any air-
craft. But since that use was not there, therefore we

o cut down the expenditure and closed the project....I do
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admit that if the HJE 2500 had gone according to sch-
dule, if it had been manufactured in three years’ time,
there would have been a good case for using it on the
Kiran aircraft. In fact, it did not happen. The fact that
the Kiran aircraft had slipped for its own reason is &
different matter.”

Asked whether the Finance had stood in the way, the witness
replied:

“Thig was the first project that we were handling of this
nature and it went the way as you have seen. Ultimately,
with the money which we have spent, the resultg: by
world standards are a fairly creditable achievement. Peo-
ple outside India have spent far larger amount on such

type of projects.”

The Chairman of the Public Sector Undertaking (HAL) has
stated in this context:

“As Mr. Sen has explained, it is not only the question of
money which we require for production of an aero
engine which we could use, but it is also the question of
manpower resources. Manpower gesources have to be
built up to produre and carry out development work.
As it is, this engine finally ran and it did meet the para-
meters as far as the horse-power and fuel consumption
are concerned. Eventually, it did not meet the other

. parameters such as weight.”

. 137. When the Committee pointed out that from the informa-
tion furnished by Government so far in this connection, it could
be concluded that the failure of the project was because of lack
of funds, expertise and coordination, the Secretary, Defence Pro-
duction has stated:

“To summarise what we have been trying to say, the fact
of the matter is that at that time, i.e, in the early 1960s.
there was a small number of trained staff in the HAL.
With that staff, the board of the HAL felt brave enough
to go in for that exercise although, in my view, the team
that they were trying to build up was certainly far too
small for a project of this nature, despite the fa-t that
the pace of sanctions from the Board more or lesg follow-
ed the pace of expenditure. So, going by the records,
one cannot say that there was always a shortage of

2603 L.S.—3.
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funds. But then, it can be argued the other way—an
institution spends ag much funds as are made available
to it. One cannot really pass an opinion in 1976 on what
happened in the 60s, whether the HAL should have been
given more funds. This is a matter on which one can only
conjecture; one cannot express a definite opinion.”

Whgn the Committee expressed douts about the educational
objectives achieved after having put in fifteen years time and
spending Rs. 82 lakhs which were big things for a poor developing
country like ours, the Scientific Adviser has stated:

“As 1 have mentioned earlier, right at the beginning itself,
when it was started with a very small amount of Rs. §
lakhs, one could not really have regarded it as a major
engine development programme. The period of two
years be regarded really and essentially as a study. One
ghould remember that aircraft engines, uptill now, have
either come in aircraft which have been imported or for
aircraft manufactured in the country that have been pro-
duced under licence. This wag the first engine develop-
ment project and that relating to a jet engine. At that
time when they started on it, it was the first axial flow
gas turbine engine project in the country. So, I would
certainly say that it wag the initial step in getting into
gas -turbine technology, and the various fall outs result-
ing from it have been mentioned in a paper which is
ready for submission to the Committee...... This was
a paper which was prepared in the Department of Defence
Production. When we talk of the development. of an
engine of this nature, we have to work on a variety of
individual components, then the assembly and putting
them together, running them on test benches etc.; there
is a great deal that people who have worked on it have
learnt and carried it over to other areas of development
and manufacture. We could certainly give the list to the
Committee mentioning those items which have resulted
in saving of foreign exchange.”

1.39. The Committee referred to an earlier statement made by
the Secretary, Defence Production, during evidence that the
absence of a prototype shop and adequate testing facilities as well
ag the lack of adequate expertise in the fleld were some of the
factors responsible for the HJE-2500 and other development
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projects not progressing expeditiously and desired to know the
steps taken to remedy these deficiencies and to place R&D activity
on a firmer footing. In a note furnished to the Committee in this
regard, the Ministry of Defence have stated:

“In order to make optimum use of talent and resources and
to ensure speedy execution of development projects, the
design and development organisations have been streng-
thened. The entire design and development effort in
HAL, Bangalore Complex as well as other Divisions will
be under the control of Managing Director (Design and
Development) assisted by separate Chief Design Engi-
neers. It has been decided to set up a well-equipped
prototype shop to cater to various activities of the
Design Bureau. Testing facilities are being stepped up
to facilitate R&D activities, But as far as the engine
development is concerned, in pursuance of recommen-
dation of Rajadhyaksha Committee, this field has been
exclusively left to GTRE.”

The Commitee desired to know whether the Ministry of
Defence]DRDO had carried out any objective and critical appraisal
of the progress of the HJE-2500 project, spanning a period of 15
years (1960—75) with a view to determining what went wrong at
various stages of a vital defence project and taking remedial mea-
sures at least for the future. The Committee also wanted to know
whether any guidelines had been framed for future for the scrutiny,
sanction and regular monitoring of vital R&D projects. The Ministry
of Defence, in note, have stated:

“The objective and critical appraisal of the HJE-2500 project
wag made once by the Aeronautics Committee and an-
other time by the ARDB. The observations of the Aero-
nautics Committee have been reproduced. The ARDB had
occasion to examine the project in June 1972* when the
continuance of the project was approved. It has been
a normal practice to appoint Steering Committees in the
Ministry to supervise and monitor the progress of the
projects, As such Committees were appointed in case of
HF-24 and Kiran development projects and this practice
has been followed in case of every major development
project.” '

*At the time of factual verification, Audit have pointed out that it should be *‘January,
1972".
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1.41. The Committee desired to know how effective coordination
and liaison were maintained between different Aeronautical Re-
search establishments in the country, viz. Developmenting of HAL,
GTRE, National Aeronautical Laboratory and the Defence R&D
Organisation, so as to pool the available resources and to avoid un-
necessary duplication of efforts. The Ministry of Defence, in a
note have stated:

“All major Research and Development Projects are discussed
in depth by Aeronautics Research and Development Board
(ARDB) before these are recommended for sanction. All
major institutions, industries|R&D organisation in the
fleld of aeronautics are represented in the ARDB and
every effort is made to pool all the available resources and
avoid unnecessary duplication of effort. The ARDB orga-
nised the presentation by all the Aeronautical Space and
Missiles R&D and Production Agencies in the country
in December 1975. This brought together various organi-
sations engaged in aeronautics, space and missiles which
gave the opportunity of making all concerned aware of
the expertise and competence available in different insti-
tutions. Besides, various Specialists Panels of ARDB hold
periodic seminars bringing together specialists in the
various aeronautical disciplines. This provide a forum for
exchange of views and helps in active interaction between
the different institutions. Before any major experimental
‘facility like Wind Tunnel of Fatigue Testfacility
is sanctioned a Committee consisting of members
drawn from various aeronautical establishments and ins-
titutions examines the proposal to avoid duplication and
to ensure that the facility meets the requirements of all
institutions. A continuous review of the activities of aero-
nautical establishments like National Aeronautical Labo-
ratory and Aeronautical Development Establishment etc.
is being made so that there is proper coordination and
Haison among, them. National Aeronautical Laboratory,
HAL, Air Headquarters and Directorate of Aeronautics
are fully associated with technical evaluation of any major
programme e.g. recently a detailed analysis about certain
aspects of a medium tactical transport aircratt (METAC)
was carried out by a Srecialist Groun with members from
NAL, HAL, Air Headquarters, GTRE ang Directorate of

Aeronautics.”
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1.42. The Committee were given to understand by Audit that
the Ministry of Defence had also stated in January 1376 that a
viable proposal to modify Orpheus 701 engine to make it. suitable
for Kiran aircraft had been formulated and that with successful
completion of this project, need to import the engine for Kiran
aircraft would no longer exist. In a note, furnished at the instance
of the Committee, indicating when and with what result the pro-
posal was considered earlier, the Department of Defence Produc-
tion have stated:

“The proposal for uge of derated Orpheus engine to power
Kiran was considered at the inception of Kiran Develop-
ment Project (July 1958) while making selection of en-
gines. The derated Orpheus engine was not considered
suitable as the engine would have been too powerful for
this aircraft. The proposal was once again examined in
HAL, Design Bureau in 1970 but the same was not found
attractive. Subsequently, however, when it was decided
to undertake Kiran MK. II wherein the higher power

thrust was required, the proposal for de-rated Orpheus
was reconsidered and accepted.”

On the Committee enquiring during evidence as to when the
proposal was actually formulated, how far it had progressed and
what was the present status of the scheme, the Secretary, Defence
Production had the following to state: '

“The requirement for the de-rated Orpheus, as we have ex-
plained earlier, arose at a particular time when the Air
Force had slightly changed the design of the trainer air-
craft. They had also armed the Kiran for training and
other particular purposes. At that time they indicated to
us their requirement for....such machines, for which
orders have been given to us. These....machines, for
which we have got orders on 22 March, 1976, will all be
powered by the derated Orpheus. The prototype has been
built as far as development is concernd. and it has been
flown and we believe successfully so. Some more testing

s going on. We may remain confident that this will meet
the bill.”
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In a written note furnished to the Committee in this regard sub-
sequently, the Ministry stated:

“The proposal to use de-rated Orpheus engine for Kiran
MK. IT was put up to the Board of Directors in August
1975 and was accepted by the Board.

The proposal for Kiran MK. II was approved by the Govern-
ment in December 1975 at a cost of Rs. 2.08 crores. The
cost covers the design and development work both for
the air-frame and the de-rated Orpheus engine. The
time-frame envisaged was 3 years from ‘Go-ahead’.”

1.43. Since it was stated that the de-rated Orpheus engine could
fulfil the requirements of Kiran, the committee enquired whether
there was any particular need to release Rs. 6.14 crores in Novem-
ber 1974 to import engines for Kiran. The Secretary, Defence Pro-
duction during evidence has stated:

“The Orpheus engine could not get straight into the Kiran.
There was an element of development work involved in
this....]f we had stalled the execution of the Kiran
orders, we could have possibly attended to this work. But
that could have meant delay in the supply of the Kiran
aircraft to the Air Force.”

1,44, Explaining the nature of the delay involved and the ad-
vantage the suppliers had taken of our position, the witness has

deposed:

“That the British had raised the prices for Viper engines is
known. They raised it considerably. To that extent, we
have paid proportionately more by way of sterling costs,
than we used to do earlier for the Viper engines....”

1.45. Having considered the written as well as oral evidence sub-
mitted to them, the Committee are led to the conclusion that the
project for development of an indigenous engine to replace the
Viper engines being imported for the Kiran air-frame being manu-
factured by HAL, involving an expenditure of nearly Rs, 82 lakhs,
failed due to a variety of factors, the principal among them being
the lack of a clear objective of the whole project, the inability of
the Government in making available adequate funds in time and
absence of adequate expertise in HAL leading to considerable delays
in developmnt. The vaccilation displayed by Government right
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from the time the project was conceived till its abandonment is in-

excusable. The various lacunae and deficiencies in the implemen-
tation of the project have been discussed in the following para-

graphs,

1.46. The proposal for the design and development of the aero-
engine (HJE-2500 Turbo Jet) was initiated by HAL (then known as
Hindustan Aircraft Ltd.) in February, 1960 with the object of re-
placing the imported Viper engine for the Basic Jet Trainer them
being manufactured by it. Since the aircraft was meant for service
in the IAF, the Air Headquarters and the Directorate of Technical
Development and Production (Air) were also consulted at the pro-
ject report stage who had suggested that the delivery schedule of
the engine should be speeded up as much as possible so that there
was no delay in the production of the jet trainer aircraft. This
shows that the prime objective of the project was to get an indi-
genous engine for the aircraft as early as possible. The other pur-
pose of ‘competence building for future needs’ appears to have been
only secondary, if not incidental, which would have been achieved
as the development work procceded. However, in course of time as
the project proceeded, it became clear that development of the engine
could not be completed and productionsed to synchronise with the
production schedule of the Kiran Airframe which was then under
production and to which the engine being developed (HJE-2500) was
to be fitted in. Conscquently the authorities chose to designate it as
an ‘educational’ project thereby affecting its priority in the matter
of allotment of funds. It was not that this project was ab initio
‘educational’. It appears to the Committee that it was made to look
as an ‘educational project’ when the chances of its materialisation
appeared remote. In the opinion of the Committee the decision to
accord this project a low priority in the matter of allotment of funds
on the ground that it was ‘educational’ was wholly unjustified, par-
ticularly in view of the fact that the Kiran production itself was
running several years behind schedule.

147. The Committee observe that the project report prepared by
the undertaking suffered from many deficiencies. It did not assess
correctly the cost of development of the project, so much so that
the cost of development of the engine assessed originally at Rs. 41
lakhs) (F.E.—Rs. 11 lakhs) had to be revised to Rs 100 lakhs (FE—
Rs. 12 lakhs) in October, 1967 and to Rs. 150 lakhs (FE—Rs. 40
lakhs) in May, 1970. Moreover, it did not set any firm time targets
for the completion of the project. It is admitted that the reasons.for
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the ‘sketchiness’ of the project report was due to lack of technical
expertise and also because there was no cross-check available. The
Committee feel that while entrusting the project of such magnitude
and importance to HAL, Government should have taken care that
technical competence was available in the undertaking to execute
the project. The sketchy nature of the project report and its other
deficiencies should have forewarned the Government of the inade-
guacies of technical talent with the undertaking and steps should
bave been taken to overcome the shortcomings. This was not done.

1.48. The Committee also note that no machinery was created
for regularly monitoring the progress of this important project and
that the entire exercise was left to HAL. The Committee hope that
Government will learn a lession from the fate of this project, and see
that while undertaking any major project, monitoring agencies are
invariably established and if any bottleneck is observed by them,
immediate remedial action should be taken so that the progress is
not clogged unnecessarily.

149. The Committee have been informed that against the esti-
mated cost of development of the project of Rs. 41 lakhs, the Board
of Directors of HAL sanctioned for the project Rs. 5 lakhs in Feb-
ruary, 1960, Rs. 10 lakhs in December, 1962 and Rs. 5 lakhs in Jan-
uary, 1969, aggregating Rd 20 lakhs, pending the sanction of the
development grant by the Government. It was only in June, 1972
that the development grant of Rs. 150 lakhs was sanctioned by
Government. This indicates that Government were mot atfaching
to the development project the importance that it deserved right
from the very beginning. If it was desired that the undertaking
should develop an engine quickly so that its production could be
synchronised with the production schedule of the Kiran engine air-
frame, Government should have placed at the disposal of the
undertaking adequate resources to hring the development project
to early fruition. Having denied to the undertaking adequate re-
sources for the development project, Government have to bear the
blame for the delay in the execution of the project which rendered
the initial objective of the project, namely, to replace the imported
Viper engine by an indigenous enqine, completely out of focus.
The Committce feel that if Government had shown a little more
enthusiasm and keenness to have the project successfully executed
and to achieve its desired objective, by making available adequate
resources to the undertaking in time, perhaps the project would
not have ended in a faisco and the country would have achieved a
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breakthrough in the manufacture of aero-engine which could re-
place the imported engines for aircraft being manufactured by us.

1.50. In this context, the Committee take a serious note of the
comments of the Aeronautics Committee in their report (April
1969) that ‘the existence of two separate teams (GTRE and HAL)
was an impediment to the sanction of expenditure (for the deve-
lopment project)”. They are also unhappy to note that it took the
Government as long as three yecars even after the development
project was recommended by the Aeronautics Committee in April

1969 to sanction the grant of Rs. 150 lakhs for the project in June:
1972.

151. It transpired during evidence that the delay in the execu-
tion of the project was also due to inadequate expertise available
with HAL in the matter of development of aero-engines and wrong
system procedures adopted for testing of the prototype engine.
While the Committee can appreciate the pace of development be-
ing retarded on account of inadequate expertise and technical
know-how, they find #t rather disquieting that no guidance was
available to those respomsible for executing the development pro-
ject regarding testing of individual components and systems in the
first instance before final assembly of the engine and putting it to
final tests which is held out to be partinlly responsible for the delay
in development. That such a venture was undertaken without the
assurance of an inflow of technical know-how and expertise speaks

poorly of the mechanism for project planning and execution that
was then prevalent.

1.52. HJE-2500 project was recommended by the Aecronautics
Committee in April, 1969. The Aeronautics Research and Develop-
ment Board (ARDB) which was set up on the recommendations
of the Aeronautics Committee also scrutinised and approved this
project at its meeting held on the 8 January, 1972. In May 1972, the
Board appointed a Technical Committee to assess various projects
of propulsion systems including the HJE-2500 project. The Tech-
nical Committee, however, in its report submitted in December
1974, did not deal with this project. During evidence, the Com-
mittece were informed that the Technical Committee had, on the
advice of the Air Headquarters, confined itself to the consideration
of engine proposals in respect of another aircraft and due to pau-
city of time ‘the consideration of HJE-2500 project could not be
taken up by them. The Committee are unhappy at the Technical
Committee skipping over the HJE-2500 project although it was
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within the terms of reference drawn up for the Technical Com-
mittee.

1.53. The Committee were informed during evidence that the
development project for HJE-2500 was taken up by HAL in 1980
because at that time it was only there that whatever technical
know-how for engine development that the country had was
available. Gas Turbine Research Establishment was then in its
infancy and was incapable of taking up the project. In April 1960
the Aeronautics Committee had in their report recommended the
merger of the GTRE and the Aero-engine Design Division of HAL
with a view to pool at one place the technical know-how and ex-
pertise available in the field of engine development. This recom-
mendation of the Aeronautics Committee came to be discussed at
a high level only in July|August 1972, i.e. after a lapse of more
than three years. A decision was then reached not to merge the
two establishments. It was argued that over the years substantial
investment of resources had been made in GTRE where a nucleus
aero-engine design team had been created and that in comparison
the man-power and resources available at HAL aero-engine design
centre were modest. It was further argued that a major project
involving development of advance technology for aero-engines
should be handled by GTRE where sufficient facility and expertise
in handling such projects were available. The Committee note
that while in 1960 the state of technical competence as between
GTRE and the aero-engine design centre of the HAL was weighted
in favour of the latter, by 1972. GTRE had been built up with
Central Government funds into a strong nucleus aero-engine design
team, so much so that it claimed an exclusive role in the develop-
ment of the aero-engines. At this stage the Committee can hardly
do anything more than emphasise that there is need for effective
coordination and liaison between all major institutions, industries
and R&D organisations in the field of aeronautics including the
Development and Research Wing of HAL and GTRE and to make
every effort to pool all the available technical know-how in iden-
tical and even related fields so as to avoid unnecessary duplication
of effort. The Committee have no doubt that if the technical know-
how available in different institutions/organisations in the country
in the field of aeronautics engineering is pooled and development
jobs are assigned to those who are technically competent to execute
the same, the country will soon be able to develop self-reliance and
obviate the necessity of imports,

1.54. The Committee have been informed that a viable proposal
to develop a modified (de-rated) version of Orphens 1 engine to
suit Kiran Mark-TI had been formulated in 1975. The cost of this
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project is estimated as Rs. 2.08 crores and the time-frame as three
years from ‘go-ahead’. It is claimed that with the successful com-
pletion of this project the need to import the engines for jet trainer
aircraft will be eliminated. In view of the fact that the foreign
suppliers of the engine for Kiran aircraft have, taking advantage of
our total dependence upon them, substantially raised the prices for
this engine, there is need for redoubling our developmental efforts
to produce indigenous replacement for the imported engines. The
Committee hope that Government will commit adequate resources
for this project and devise suitable control and monitoring systems
so as to ensure that the project does not suffer from any deficien-

cies which had marred the successful completion of the earlier
project.

1.55. In the light of the shortcomings and lacunae noticed in
regard to this project, the Committee would like to mgke the follow-
ing suggestions for formulation and implementation of develop-
men{ projects:

(i) The aims and objectives of the development project
should be clearly defined.

(ii) The project report should be comprehensive, covering
all aspects. The technical and management problems in
the implementation of the project should be clearly
envisaged and an attempt should be made in the report
itself te find possible solutions for them.

ili) The cost estimates for the project should be worked out
carefully and as realistically as possible so as to obviate
the nced for its revision from time to time.

' iv) Once the project and the cost estimates therefor have
been approved and the project finally cleared, it should
not be allowed to languish for want of funds. The flow
of the funds should be free and regular.

(v) Firm targets for stage-by-stage completion of the project
should be laid and these should be adhered to.

(vi) Proper control mechanism and procedures should be
evolved for monitoring the progress of the implexpenta—
tion of the project. If any bottleneck is observed, the
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matter should be considered of the appropriate level and
remedial measures should be taken promptly.

(vii) The assessment of the utility of the project should be
made in the Tight’ of the results contemporaneously
being obtained, after a period of 2 years from ‘go-ahead’
and a decision regarding further continuance of the pro-
ject taken accordingly.

(viti) As the foreclosurejabandonment of a continuing pro-
ject renders the amount expended upon it and resources
built up, largely infructuous, such a covrse sould be de-
cided upon after a very careful consideration at the hig-
hest level.

Project for the development of an indigenous aircraft.
Audit Paragraph

21. In 1956 Government approved a project for the design,
development and production of an indigenous aircraft by a public
esector undertaking. The time for development was initially esti-
mated at 4 years and the cost at Rs. 1.09 crores. The aircraft (MK
II) was to be designed around and engine ‘B’ then under develop-
ment by a foreign firm. In the interim period it was decided to
develop and produce the aircraft (M I) with a readily available
but less powerful engine ‘A’.

2.2. The development project for engine ‘B’ was given up by the
foreign firms in 1959. In 1960 Government decided to continue the
development in collaboration with the foreign firms at an esti-
mated cost of Rs. 4.67 crores (foreign exchange: Rs. 234 crores).
The foreign firms, however, withdrew in 1961 and the project was
left without a suitable engine.

2.3. In July, 1962 an agreement was entered into with a foreign
Government for the development and licensed manufacture of an-
other engine ‘C’. The agreement was foreclosed in February 1964
efter an expenditure of Rs. 2.38 crores had been incurred (para-
graph 10 of the Audit Report, Defence Services, 1966 refers). The
Public. Accounts Committee (70th Report 3rd Lok Sabha—1986-67)
had dommented on the infructuous expenditure and the fact that
a costly project had been undertaken without ensuring the availabi-
lity of a suitable engine.
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24. The search for a suitable engine continued. Another engine
‘D’ under development in another foreign country wag considered
and a collaboration agreement concluded in September 1964. This
agreement was also foreclosed in 1968 after an expenditure of
Rs. 94.29 lakhs had been incurred. In June 1971, yet another
engine ‘E’ was considered but was not found suitable after am
expenditure of Rs. 1.12 lakhs had been incurred.

2.5 The first prototype of MK-I aircraft was flown in 1961. The
cost of development initially estimated at Rs. 109 crores in 1956
was revised to Rs. 1.44 crores in 1959, Rs. 4.50 crores in 1961,
Rs. 5.56 crores in 1965 and Rs. 700 crores in 1967. An additional
expenditure up to Rs. 70 lakhs was authorised in March 1973. Ac-

tual expenditure up to March 1975, however, amounted to Rs. 8.12
crores.

26. As against the MK-I aircraft ordered in 1960 and scheduled
for delivery by the end of 1963, the first aircraft was delivered by
the public sector undertaking in May 1964 and the aircraft was in-
ducted into service in 1968.

2.7. The development of a trainer version of MK-I aircraft was
approved in May 1964 at an estimated cost of Rs. 78 lakhs which
was revised to Rs. 3.70 crores in May 1971. The first prototype
flew in 1970. Actual expenditure up to March 1875 amounted to
Rs. 3.27 crores. As against the trainer aircraft ordered in Novem-
ber 1970 and scheduled for delivery by January 1972, the first air-
craft was delivered by the undertaking in March 1975.

2.8.. Concurrently with the manufacture of the MK-I aircraft
and the search for a suitable engine to meet the projected require-
ments of the MK-II aircraft Government sanctioned in January
1963 the development of a reheat variant of engine ‘A’ by a Re-
search and Development establishment under the Ministry of De-
fence, This variant was a temporary expedient for boosting the
power of the engine and thus improving the performance of MK-I
aircraft. The cost of the development initially estimated at
Rs. 14 lakhs (for one prototype engine) was revised from time to
time and finally to Rs. 78.50 lakhs (for 11 prototype engines) in
March 1974.

2.9. Simultaneously, the development of different types of air-
frame to suit the reheat engine and other engines under considera-
tion was taken up by the public sector undertaking for which
sanctions/‘on account’ payment aggregating Rs. 5.71 crores were
issued/authorised against which a total expenditure of Rs. 8.67
crores was incurred up to March 1875.
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2.10. A profit margin on the development expenditure at the
rate of 5 per cent up to March 1970 and 7§ per cent thereafter was
allowed to the public sector undertaking by a sanction issued in
January 1970.

2.11. The Aeronautics Committee appointed by Government
reviewed, inter alia, this project and assessed (1969) that in the
aircraft and its variants there existed an aircraft with promise
and that the basic design should be stretched to its full capability
and the matter pursued vigorously during the next 2-3 years. The
Committee recommended that every effort should be made to en-
sure that the aircraft with the reheat engine variant became
available by early 1973 and its further improved version by 1975-
76 at the latest. In regard to the wide variations in the cost and
time schedules the Committee pointed, inter alia to the lack of criti-
ca] examination of the initial project reports and inadequate moni-
toring of development projects. Mention was also made of policy
changes regarding the choice of the engine throughout the history
of development of the aircraft involving considerable design effort
and diverted attention and to a lack of understanding between the
Research and Development establishment responsible for the deve-
lopment of the engine and the public sector undertaking responsi-
ble for the installation in the aircraft. The organisational arrange-
ment of reporting to different authorities was stated to be the most
important cause for this lack of understanding. The Committee re-
commended that the aero-engine design teams of the Research and
Development establishment and the public sector undertaking
should be merged and made an integral part of the public sector
undertaking. This recommendation was accepted by Government
in November 1970 but has not yet been implemented (February
1976).

2.12. The first prototype aircraft built by the public sector
undertaking (with the reheat engine developed by the Research
and Development establishment) carried out test flights during
1964—1969. Th prototype was however lost in an accident in
January 1970; the production of the second prototype was there-
after abandoned. Test trials of the reheat engine were, however,
continued and completed in October 1970 and a provisional type
approval accorded in December 1971.

2.13. After a detailed review in June 1971, Air Headquarters re-
commended the reheat engine and accordingly (July 1971) finalised
the operational requirements of the aircraft incorporating this engine.
These were formally notified in January 1972 and envisaged the
man ifacture of a large number of such aircraft to be inducted into
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service by mid-1970’s. In December 1971 the public sector under-
taking, on the basis of a feasibility study, estimated the cost of deve-
lopment at Rs, 8.07 crores (revised in 1972 to Rs. 8.90 crores with
Rs. 2.65 crores in foreign exchange) and indicated that the first air-
craft would be delivered in about 5 years.

2.14. Concurrently, in May 1972, the Aeronautics Research and
Development Board set up a Technical Committee to assess, inter
alia, the engine development projects of the Research and Develop-
ment establishment and the public sector undertaking.

2.15. In February 1973, however, Air Headquarters suggested
abandonment of the project for the manufacture of the aircraft with
reheat engine on the ground, inter alia, of financial stringency and
proposed instead retromodification of MH-I aircraft, In March 1973,
the public sector undertaking submitted the time frame and cost
implications of the Air Headquarters proposal as well as two addi-
tiona] alternatives envisaging development of variants of engine ‘A’,
one by the public sector undertaking and the other by the Research
and.Development establishment,

2.16. In May 1973, Air Headquarters suggested that the project
(limited to retromodification) with the reheat engine be held in
abeyance. In June 1973, the terms of reference of the Technical
Committee (set up in May 1972) were enlarged at the instance of
Air Headquarters to cover all the three alternative engine variants
proposed for the MK-II aircraft,

2.17. Meanwhile, the matter was considered by the APEX Plan-
ning Group which accepted the Air Headquarters’ proposal for re-
tromodification of MK-I aircraft with a provision of Rs. 10.74 crores
for development and Rs. 59.40 crores for retromodification. The
proposal was approved by Government in May 1973.

2.18. In July 1973 Air Headquarters indicated that retromodifica-
tion of the aircraft would be required to a standard higher than that
notified in January 1972. This was confirmed in Sep‘ember 1973 and
conveyed to the Technical Committee in February 1974 for their con-
sideration. The standard of preparation issued in January 1872 has,
however, not yet been modified.

2.19. The: alternative engine variant proposals were also consider-
ed at a high level meeting in the Ministry of Defence in July 1973
when it was decided to continue work on the reheat engine develop-
ed by the Research and Development establishment as well as to
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immediately authorised development of the allernative variant pro-
posed by the public sector undertaking. Both projects were to be
mcnitored by the existing steering committee for the aircraft. No
formal sanction or approval for the development of the alternative
variant by the public sector undertaking was, however, issued.

2.20. In December 1973, after further test flights/trials, the Re-
search and Development establishment secured the final type appro-

val to the reheat engine developed by it at a cost of abcut Rs. 2.02
crores.

2.21. At about the same time, the Technical Committee in its
draft report (December 1973) recommended that the two new engine
variants be taken up. In February 1974, the Aeronautics Research
-and Development Board asked the Technical Committee to submit
its report taking into account the final type approval since accorded
tn the reheat engine.

2.22. In a meeting held in the Ministry of Defence on 3rd August,
1974, Air Headquarters stated, inter alia, that the aircraft fitted with
‘the reheat engine would not meet the operational requirements (as
re-defined in July/September 1973). The alternative proposals of
engine development (with high costs and long gestation periods)
were not considered justifiable in the context of the then limited re-
quirement of retromodification. It was, therefore, decided tha! the
retromodification programme should be given up and the orders
placed in September 1971 and July 1972 for trainer aircraft should
also be cancelled. Consequential redundancy on account of labour
and materials is es‘imated at Rs, 3.64 crores. In September 1974, Air
Headquarters recommended that further efforts on the improved
version of the aircraft be abandoned.

2.23. Meanwhile, the Technical Committee in its final report sub-
mitted in December 1974 reiterated its earlier recommendation
(December 1973) that the proposed development of the engine
variants by the Research and Development establishmen! and the
public sector undertaking at a cost of Rs. 4.00 crores and Rs. 0.93
crore respectively be approved and that suitable monitoring commit-
tees be set up to review the progress of the projects.

2.24. Total expenditure on the development of the aircraft and
further development of the engine variants amounted to Rs 2148
eroves to the end of March 1975.

2.95. A final decision on the abandonment of the project has not
yet been notified by Government (February 1976).
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2.26. The Ministry of Defence stated (February 1976) that the
outcome of the expenditure incurred on the project was the develop~
ment of two variants—MK I and trainer aircraft—both of which are
in squadron service,

[Paragraph 10 of the Report of the Comptroller and Auditor
General of India for the year 1974-75, Union Govern-
ment (Defence Services)].

2.27. The P.A.C. had earlier in their 70th Report (3rd Lok Sabha)
on para 10 of the Audit Report (Defence Services) 1966—Manufac-
ture of Engines—already highlighted the unsatisfactory features of
the project for the design, development and production of the air-
craft approved in 1956. Unrealistic estimates of expenditure on the
project, undertaking of develcpment of airframe without ensuring
the availability of the engine therfor, scheduling of test trials on
uncertain availability of the engine from a foreign private firm,
defective nature of the agreement entered into with a foreign coun-
try in July 1962 for development of an engine suitable to Indian
requirements and its subsequent foreclosure in February 1964 when
it was reported that it was not possible for that country to develop
the engine to Indian requirements, were some of the aspects criti~
cised and commented upon by the Committee. In their 38th Report
(4th Lok Sabha) on action taken by Government on the recommen-
dations and observations contained in their 70th Report (3rd Lok
‘Sabha), the Committee had, inter alia, the occasion to observe:

“In view of the fact that Committee on Public Undertakings
have examined comprehensively the matters relating to
manufacture of aircraft by Hindustan Aeronautics Ltd,,
Committee do not wish to pursue these matters. The
Committee would, however, like to sound a note of cau-
tion against the over-optimistic manner in which this pro-
ject was conceived and hope that the Ministry would be
more realistic in planning such projects in future. The
Committee would also like to emphasise the necessity for
developing a sound indigenoug base for manufacture of
aero-engine so that the country may achieve self-reliance
in this sector in course of time.”

Developmen of HF-24 MK I Aircraft by HAL

2.28. According to Audit Paragraph, in 1956 Government approv-
ed a project for the design, development and production of an indi-
genous aircraft by Hindustan Aircraft Ltd., Bangalore—Public Sec-
tor Undertaking. The time for development was initially estimated
2603 LS—4 LT -
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at 4 years and the cost at Rs. 1.09 crores. The cost of development
was revised to Rs. 1.44 crores in 1959, Rs. 4.50 crores in 1961,
Rs. 5.56 crores in 1965 and Rs. 7 crores in 1967. Additional expen-
diture upto Rs. 70 lakhs was authorised in March 1973. The actual

expenditure upto March 1975 amounted to Rs. 8.12 crores.

2.29. Ag already stated, the time for develcpment of the HF-24
MK 1 aircraft was estimated at 4 years. The first prototype of MK
1 aircraft was, however, flown in 1961. In all, 3 prototypes of MK 1
were authorised and manufactured. As against the MK I ordered
in 1960 and scheduled for delivery by the end of 1963, the first air-
craft was delivered by the Public Sector Undertaking in May 1964

and the aircraft wag inducted into service in 1968,
Development of HF-24 MK I—Trainer Aircraft by HAL

2.30. The HAL had also undertaken the development of a trainer
version of MK I aircraft. - This was approved in May 1964 at an
estimated cost of Rs. 78 lakhs which was revised to Rs. 3.70 crores
in May 1971. The actual expenditure on the project upto March
1975 amounted to Rs. 3.27 crores. The first prototype flew in 1970.
As against trainer aircraft ordered in November 1970 and scheduled
for delivery by January 1972, the first aircraft was delivered by the

Undertaking in March 1975.

2.31. In March 1975, the two development projects (namely,
MK I and MK 1 trainer) were combined into a single estimate for
Rs. 11.40 crores and on 1 July 1976 a further expenditure of Rs. 1.02
crores was authorised by Government on further improvements/
modifications to HF-24 MK I and HF-24 MK I—Trainer Aircraft, al-

ready in service.

2.32. The Ministry were asked to indicate the considerations on
which the estimates for the two development projects were combin-
ed into a single estimate. In reply, it has been stated that the
“main consideration was the fact that modifications proposed for the
outstanding development work were mostly common to these two
airc'raft” and that “in view of the overlapping nature of the two
projects, it was considered easier to book the expenditure for both
the projects under a common head.”

Revision of cost estimates

2.33. The Ministry were asked to state as to why the original
esti.mates of the two development projects were so much under-
estimated necessitating revision of estimates from time to time. It
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‘may be recalled that original estimated cost of Rs. 1.09 crores for
development of MK I aircraft came to be revised to Rs. 7.70 crores
whereas the cost of development of MK I trainer aircraft had to be
revised from Rs. 78 lakhs to as much as Rs. 3.70 crores. In this con-
nection, the Ministry have stated that the project for development
of HF-24 MK 1T the initial estimates for which were prepared in
1956 was the first project undertaken in India for the developmentlof
jet fighter aircraft. HAL did not have enough expertise and ex-
perience to anticipate the nature of problems that would be en-
countered in development of this aircraft. As a result, it was found
that time and efforts required in successful development of this air-
craft was much more than originally anticipated. During develop-
ments, numerous technical problems were encountered requiring re-
peated modifications to the original design concepts. The scope of
efforts required for important areas of development such as fatigue
testing, test flights etc. was also not properly appreciated.

Time targets for development projects

2.34. The Ministry were asked whether any time-frame was pres-
cribed for the projects for development of MK I and MK 1 trainer
aircraft. In reply, it has been stated that in the project report pre-
pared in 1956, it was indicated that the first prototype of HF-24
would be ready for flight by January 1960 and second by July 1960.
The Audit has, however, reported that the first prototype MK 1 air-
craft was flown in 1961,

2.35. As regards MK I trainer aircraft, the time schedule indi-
cated by HAL in August 1963 was that the development of this ver-
sion would take 3 to 4 years based on the assumption that no serious
difficulties would be encountered during the development. Accord-
ing to information given to the Committee, however, the first proto-
type of this aircraft flew in 1970, i.e., after 6 years from the date of
approval of the project.

2.36. The Committee note that the project, approved by Govern-
ment in 1956, to develop and produce the aircraft (Mark 1) with a
readily available but less powerful engine to be undertaken by the
Hindustan Aircraft Ltd. (HAL), was an interim srrangement pend-
ing the development of a more powerful engine for which an im-
proved version (Mark II) was to be designed. Since the various
proposals and project for a more powerful engine could not mate-
rialise, HAL continued to work on the development of Mark I air-
craft. The Committee also observe that the cost of this project,
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which was initially estimated at Rs. 1.09 crores, was revised irom
time to time so much so that the total expenditure by March 1975
reached the figure of Rs. 8.12 crores,

2.37. The Committee note that in 1964 another project for the
development of a trainer version of Mark I aircraft was approved at
an estimated cost of Rs. 78 lakhs. The estimated cost of this project
also was revised to Rs. 3.70 crores in May 1971 and the actua] ex-
penditure on the project upto March 1975 amounted to Rs. 3.27
crores. In March 1975 the two development projects (viz. Mark I
and Mark 1 trainer) were combined into a single project with an
estimated cost of Rs. 11.40 crores, A further expenditure of Rs. 1.02
crores was authorised by Government on improvements to this
aircraft making a total of Rs. 1242 crores. The Committee are not
satisfied with the plea advanced before them for multi-fold escala-
tion of cost estimates that “enough expertise and experience to anti-
cipate with the nature of problems that would be encountered with
the development of this aircraft” was not available with HAL. They
feel that in the course of implementation of the project which was
spread over a long time, HAL should have developed adequate ex-
pertise and technical know-how to assess fairly the technological and
financial implications of the project.

2.38. The Committee also gbserve that though the development
project for HF-24 Mark I had a time-frame of 4 years ending in 1960,
the project hag continued and even on the 1 July 1976, an expendi-
ture of Rs. 1.02 crores was authorised for further improvements and
modifications, The Committee emphasise the need for laying down
definite time-schedules for completion of projects and for their
observance in actual practice by means of proper contro’s and moni-
toring systems.

2.39. The Committee find that in July 1976 a further expenditure
of Rs. 1.02 crores was sanctioned by Government to carry out
“certain essential improvements and modifications in the Marut (HF-
24) fleet now in service with the IAF.” The Committee would like
Government to exercise strict control on expenditure on this account
so as to ensure that further expenditure on improvements and modi-
fications to HF-24 (Marut fleet) produces definite results and is not
allowed to go waste as heretofore,

Abandonment of Retromodification Project for HF-24 and cancella-
tion of orders for Trainer Aircraft.

2.40. The project for development of a reheat variant of the
Orpheus 703 engine for fitment in the HF-24 airframe being manu-
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factured by HAL has been discussed in subsequent paragraphs. It
wags decided in 1974 that the project for retromodification should be
given up. It was also then decided that the orders placed in Sep-
tember 1971 and July 1972 upon HAL for the manufacture of trainer
aircraft should also be cancelled. Government sanction for the
cancellation of the orders for trainer aircraft placed upon HAL
was issued on the 24 March 1976. Audit has pointed out that as
a result of the cancellation of the orders for trainer aircraft, redun-
dancy on account of labour and material is estimated at Rs., 3.64
crores.

Redundancy upon cancellation of orders for Trainer Aircraft

2.41. The Ministry were asked to intimate the total redundancy
consequent on the abandonment of the project and manufacturing
programme and the extent to which Government considered these
to have been inescapable. They have stated that the redundancy on
the trainer manufacturing project has arisen as a result of the cur-
tailment of t®e order for HF-24 MK I—Trainer aircraft. The total
redundancy on this account inclusive of materials and amortisation
portion of development and tooling comes to Rs. 3.64 crores. This
amount has been worked out after taking into account the antici-
pated requirement of spare parts production to maintain the fleet of
Marut MK I and trainer aircraft in the service of the LAF. If the
requirement of spare parts is higher than anticipated the redundan-
cy would go down to that extent.

242. Taking all factors into account, Government considers that
the extent of redundancy on this account was inescapable and arose
mainly out of the difficulties involved in successful development of
an improved version in Marut MK II,

243. The Ministry was subsequently asked to indicate the latest
position in regard to the redundangy. They have, however, in May
1977, stated that “the detailed assessment is being made by HAL.”

2.44. The Committee find that as a result of cancellation of orders
placed on HAL for HF-24 traineyr aircraft, the redundancy on account
of material and labour is estimated at Rs. 3.64 crores, The detailed
assessment of the redundancy is being made by HAL. It is stated
that this redundancy was ‘inescapable and arose mainly out of the
difficulties involved in successful development of an improved ver-
sion of Marut MK 11.” The Committee hope that it would be possi-
ble for the Undertaking to gainfully utilise the material rendered
redundant on account of cancellation of orders,
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Other development efforts in HAL

2.45. The Audit paragraph points out that simultaneously with
the development of the reheat engine (which has been dealt with
in subsequent paragraphs), the development of different types of
airframes to suit the reheat engine and other engines under consi-
deration was taken up by HAL against which a total expenditure
of Rs. 5.87 crores was incurred upto March 1975.

2.46. The break-up of the sanctions/on-account payments and
actual expenditure on different projects undertaken by HAL has
been furnished to the Committee by the Department of Defence
. Production as follows:

(Rupees in lakhs)

‘On account Expendi-
payment/ diture as
sanctions  §1-3-76.

HF-24 MK IA. . . . . . . . 10700 9902
HF-24 MK II-Old . . 7°47 817
HF-24 MK II-—New . . - 29'66 29°66
HF-24 MK 1B 19°62 19'62
HF-24 MK IBX . . . . . 94°'38 94°'29
HF-24 MK IR . . 312°58 g12°58
HF-24 MK II/Adour Engine . . .. 1°12
HF-24 TS-16 Engine . . . . 0°'52

ToraL . 57071 56498

—————— — —{———

2.47. 1t is noted from the above data that sanctions/on-account
payments approved by the Government do not cover the following

expenditures: ’ voeadd
HF-24 MK II Adour Engine . . . Rs. 1°12 lakhs.
HF-24 TS-16 Engine . . . Rs. o'52 lakh.
HF-24 MK I1 Old . . .+ . .. Rs 070 lakh.

2.48. It has been stated that the expenditure on the above project
was incurred by HAL initially from their own resources and that
tecently they have requested for the reimbursement of the expen-
diture which is under the examination of the Department of Defence
Production,
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2.49. It is noted from the information furnished by Audit that
farge on-account payments amounting to about Rs, 3.50 crores
{covering projects MK IR, MK II old and MK II new) have been
made though the project estimates had not been sanctioned.

2.50. The Committee note that an expenditure of about Rs, 2.34
lakhs incurred up to March, 1976 by HAL on certain projects uader
execution remained uncovered by sanctions/‘on account’ payments
approved by Government. It has been pointed out to the Commit-
tee that HAL had incurred this expenditure out of its own resources
and had recently requested the Government for reimbursement.
They also note that large payments of about Rs. 3.50 crores were
made by way of ‘on account’ payment though the project estimate
had not been sanctioned. The Committee would like Government
to examine the propriety of making such large payments without
sanction of the project estimates,

Profit margin on development expenditure

2.51. It is seen from- the Audit paragraph that a profit margin on
a development expenditure at the rate of 5 per cent upto March
1870 and 73 per cent thereafter was allowed to HAL. The Ministry
were asked to indicate the considerations for allowing profit to the
Public Sector Undertdking on development expenditure, In reply,

it is stated:

It has always been accepted by the Government that a mar-
gin of profit is admissible to HAL on a development pro-
ject undertaken at the instance of Government. This is
a justifiable appreach because HAL would be required to
invest their manpower and other resources on the deve-
lopment project and in thig respect execution of a deve-
lopment project cannot be distinguished from that of @
manufacturing project., Keeping this in view a decision
was taken in November 1966 to allow a small profit margin
to HAL on the Marut project. This decision was subse-
quently reviewed in March 1970 when the rates of profit

margin were revised..... »

2.52. Giving justification for enhancing the profit margin to HAL
during evidence, the representative of the Department of Defence

Production has stated:
“HAL said that their ‘investment in other areas inecluding

manufacture would earn much greater profits and 5 per
cent was thought to be low and therefore 73 per cent was
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worked out as a compromise. It js a very small figure.
There is a lot of development work in HAL. This profit
which they earn would help finance much of their work
for which Government would have to find them funds.”

2.53. The witness agreed with the suggestion that this indirectly
enhanced the cost of development, but stated that “if you do not
give incentive, there is no incentive for them to put any money for
development..... HAL being a large aircraft concern have to do
research and development.”

Agreement with a foreign country

2.54, As already stated in 1956, Government approved a project
for the design, development and preduction of an indigenous air-
craft by a public sector undertaking. The aircraft (MK II) was to
be designed around an engine then under development by a foreign
firm. The foreign firm, however, withdrew in 1961 and the project
was left without a suitable engine. In July 1962, an agreement was
entered into with a foreign Government for the development and
manufacture of another engine, The agreement was foreclused in

February 1964. The research for a suitable engine, however, con-
tinued.

2.55. In early 1963 it was known that a foreign country was en-
gaged in the development of a super-sonic engine. The engine was
proposed for development in three stages. The first stage was
scheduled for completion during 1965. Adequate information on
this project was made available by the foreign country during ex-
change of visits at technical ‘level between the two countries.
Based on this information, it was considered that the
possibility of incorporatng this engine in HF-24 aircraft should
be explored. Accordingly, with the approval of the Emergency
Committee of the Cabinet, a collaboration agreement was concluded
in September 1964 between the two Goverrnments for this purpose.

2.56. The progress of the joint project of fitment of the engine
on the HF-24 was reviewed in 1968. It was then realised that the
engine under development in the foreign country was designed for
optimum performance at high altitudes and was not an ideal power
plant for an aircraft meant for the ground attack role which was
then our principal requirement. Further, it would have taken seve-
ral years for the development of HF-24 fitted with the engine under
development and that by the time such an aircraft came into
'squadron service of the IAF, its concept of design would become
out of date. For these reasons it was decided to foreclose the col-
laboration agreement of September 1964.
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2.57. While foreclosing the agreement, the Government of India
extended, inter alia, the following concessions %o the foreign country
“as a gesture of goodwill”:

(i) HF-24 IBX airframe, which was being used for testing

the engine was handed over to the foreign country with-
out any charge.

(ii) There was to be no charge for the services and supplies
made by India for development of the engine in the
foreign country, The cost of these services and supplies
was estimated to have been Rs. 22 lakhs. Thig included
the cost of 2 Orpheus engines loaned to the foreign coun-

try.

2.58. During evidence the representatives of the Ministry of De-
fence and the Air Force gave the following facts:

(i) The development of the supersonic engine in the foreign

country was being done by technicians of another deve-
loped country.

(ii) We did not have any idea about the cost and we proceeded
on the basis of such information as we had received from
the country concerned.

(iii) At the time of entering into the agreement “nothing more
than an engine was available”,

~

2.59. It was pointed out to the Secretary, Department of Defence
Production, during evidence that when it was known that the first
stage of the project was to be completed during 1965, we could have
waited until 1965 and if the results of the completion of the first
stage justified, only then we should have entered into the agreement
with the foreign country. He replied: “I suppose, we could have
waited, but there was no payment involved in this. It wag consi-

dered advantageous from political angle to get into a relationship
with. ... (the country).”

2.60. Subsequently, in a note furnished to the Committee, Gov-
ernment have stated that “no information is availakle” in regard
to the use which the air-frame left by us was put to by the foreign
country. In regard to the point whether any consideration was
given to the possible security risk involved, present or future, in
leaving the air-frame and the engines in the foreign country, it has
been stated that “no such security risk was stipulated.”

P
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2.61. As indicated in the Audit para, the collaboration agreement
with the foreign courtry foreclosed in 1968 entailed an expenditure
of Rs. 94.29 lakhs.

2.62. From the facts placed before them, the Committee cannot
help concluding that the agreement with a foreign country entered
into in 1964 in regard to the use of the acro-engine under development
din that country in the air-frame being produced in this country was,
to say the least, not economic or mutually advantageous. The fact
that it had to be foreclosed four years later in 1968 after incurring
an expenditure to the tune of Rs. 94.29 lakhs goes to show that the
joint venture project had been undertaken without a proper assess-
‘ment of the economic advantage likely to accrue to the country. The
most disturbing aspect of the venture is the fact that while fore-
closing the agreement, we left with the foreign Government an air-
frame and two Orpheus engines of the type even now in service
with the Air Force, The Committee are unable to appreciate the
contention of the Government that in leaving the air-frame and
‘the engines in the foreign country “no security risk was stipulated.”
‘The Committee also not that no information is available with the
Government as to the use and ultimate disposition of the air-frame
and engineg left by them with the foreign country, The Committee
are of the opinion that the Government’s decision in leaving the
air-frame and the engines was not in keeping with the national
interest.

Project for reheating Orpheus T3 engine

2.63. Consequent on the non-availability of a more powerful en-
gine for the proposed aircraft HF-24 MK II, HF-24 continued to be
powered by Orpheus 703 engine (hereafter referred to as MK I).
In 1960-61, it became evident that the Orpheus 703 engine powered
aircraft fell considerably short of the operational requirements then
in force. Therefore, concurrently with the manufacture of MK I
aircraft, search for a suitable engine to meet the projected require-
ments of MK II aircraft continued. In July 1962, Gas Turbine Re-
search Establishment (GTRE) of the Defence Research and Deve-
lopment Organisation prepared a feasibility study of reheat variant
of Orpheus 703, Sanction for this development project by GTRE
was issued in January 1963. This variant was a temporary
expedient for boosting the power of the engine and
thus improving the performance of MK I aircraft. The
The cost of the project initially estimated and approved
was Rs. 14 lakhs for building one demonstrator engineering
system. As an interim solution, installing the 703 reheat engine was
proposed in a paper for the Emergemcy Committee of the Cabinet
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and was approved in April 1964, In February 1965, a Technical
Study Group reported that MK I aircraft with reheat engine (here-
after referred to as MK IR) would meet the operational require-
ments then in force. It accepted reheat variant of Orpheus 703
(1700°K) “as the only expeditious solution.” In July 1965, decision
was taken on the report of the Technical Study Group that MK IR
‘be proceeded with on a high priority basis. The specifications of
HF-24 MK IR were finalised by Air Headquarters in August 1965.
However, in March 1968, it came to light that the performance of
MKIA* was inferior even to MK I in dry climb and cruise due to
base drag although the reheat system as designed by GTRE is
stated to have “met the full specifications in respect of thrust, spe-
cific fuel consumption etc.” In 1969, a prototype of MK IR was
flown and this prototype also showed some sBortcomings. Before
the matter could be analysed further, the only prototype of MK IR
crashed during its 10th flight in January 1970. However, the deve-
lopment work was continued, though at a reduced tempo, The test
trials of the reheat engine were completed in October 1970 and in
June 1971, Air Headquarters accepted the aircraft with Orpheus
703 reheat (1700°K) engine. In January 1972 Air Headquarters
issued “Requirement Standard I of 1972” which the Orpheus 703
teheat engine is stated to have met, The minutes of the high-level
meeting held in the room of the Minister of Defence Production in
July 1973 reveal that the reheat engine developed by GTRE still
had the problem of “base drag” when fitted to the airframe. At this
meeting the Air Headquarters indicated that the aircraft was re-
quired to be of a standard higher than that notified in January 1972,
This was confirmed by the Air Headquarters in September 1973.

‘Competence of GTRE to take up Project for development of Reheat
Engine

254. The Department of Defence Production were asked to
indicate the facilities and expertise available in GTRE at the time
of assigning the job of development of reheat system to it. In reply,
it is stated that GTRE was utilising the workshop and other faci-
lities available at HAL, as and when necessary, and was fully
equipped to undertake the task. It is further stated that “the fact
‘that this task was successfully completed proves their competence
in the matter.” The Ministry have, however, stated that the infor-
mation sought regarding facilities and expertise available at GTRE
at the time of commencement of reheat project “can be answered
only after specific examination in depth which will entail a great
deal of work.”

*MK IA after development was referred to as MK-IR.
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2.65. In ceply to a question whether all necessary inputs—
financial and physical—were timely made available to ensure that
the project did not languish on this account, the Ministry have
stated:

“The necessary inputs were made in stages, depending on
successful demonstration of phase-wise project objectives.
The various stages were clearly indicated in the listing
on the milestones of the Project. This approach was
necessary because this wag the first major task which the
establishment was handling and hence a cautious approach
was taken with regard to the money to be spent and
facilities to be built up.”

Coordination between HAL and GTRE

2.66. Simultaneously with the development project for Orpheus
708 reheat engine (MK IR) undertaken by GTRE, development of
different types of airframes to suit the reheat engine was going on
in HAL. The representative of the Department of Defence Produc-
tion was asked, during evidence, whether there was proper coordi-
nation between the HAL and the GTRE at all stages of the reheat
project. Denying that there was any lack of coordination between
the two agencies, he stated:

“As far as installation of the reheat engine on the airframe
is concerned both sides were in complete accord. What
actually tock place was that due to structure of the air-
frame the real area of the fuselage was so constructed
that it was unable to accommodate the enlarged cross-
section of the reheat engine. It produced a sort of hump-
shaped protuberance because of the configuration and the
fitment of the tail. The upshort of all this was tRat it
lowered its range. We did our best to overcome this
defect. The assistance of HAL was taken to reduce this
phenomenon but it was of no availl. So, the aircraft
which was powered with the Orpheus 703 reheat engine
had this deficiency and we had to live with it. Ultimately,
this resulted in the non-fulfilment of the Air Force
requirements thus resulting in its rejection. The Steer-
ing Committee under the Chairmanship of the Chief of
Air Staff looked after both these projects. So, to that
extent coordination between these two institutions was
overseen by this Committee. The defects which came up
4n the design and which led to inerease of drag etc., were
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inherent in the design of the HF-24 airframe itself and
cannot be ascribed to any lack of coordination between
the two development agencies.”

Delay in Development of Reheat Engine

2.67. Government had sanctioned the development of reheat
system for Orpheus 703 engine by GTRE in January 1963. The test
trials of the reheat engine were completed in October 1970. The
Ministry were asked whether any time-frame was envisaged for the
development of the reheat engine and what were the reasons for
the long time taken in its development. In reply it has been stated
that no formal date for the development of the reheat system could
be specified because the development work was progressed at various
stages taking into account the success made in the earlier stages.
Even though some estimates were made they could not be formally
laid down. The development of the reheat system was to be done
in two essential parts, viz., (a) Research and the Bench development
of the engine (on ground), and (b) flight development on a suitable
prototype aircraft. While the Bench development for the reheat
could be proceeded broadly as per expectations, the time required
for the flight development could not be essessed primarily because,
initially only one prototype aircraft was used for the development of
both the engine and the airframe. The airframe changes and
developments were very extensive, such as extended chord
wings, supersonic intake, slab tail, duplicated systems, rear and
modifications for improved base drag and so on. All these airframe
changes were incorporated in the prototype aircraft
progressively and trials with regard to these changes were conducted
in addition to the trials on the reheat system.

2.68. It is further stated that the time taken for the Bench develop-
ment of reheat was 4 years which considering the resources invésted
and complexity of the tasks was not excessive. A formal 150 hours
development test was completed on the 703—1701°K reheat system in
May 1967. The main reason for the time taken was the fact that the
flight trials with only one prototype aircraft covering the whole range
of development on both airframe and engine activities took a long
time. In order to accelerate the flight development for this project
a second prototype aircraft was built in jate 1969. Unfortunately this
prototype crashed in January 1970 after only 9 flights. However, the
development work was continued on the original prototype though at
a somewhat reduced tempo. The test trials of the reheat engine were
completed in October 1970 and in June 1971, Air Headquarters accep-
ted the aircraft with Orpheus 703 reheat (1700°K) engine.



56

2.69. It may be mentioned in this connection that the Study Group
of the Aeronautics Committee set up in 1969 to study HF-24 develop-
ment project had in its report observed that “the consensus of studies
carried out in U. K., France and U.S.A. was that the alternative of
production of a large number of prototype followed by regular pro-
duction would yield better results.”

Escalation of cost of development of Reheat Engine

2.70. The Audit paragraph points out that the development cost
of the Orpheus 703 reheat engine by the GTRE initially sanctioned
in 1963 at Rs. 14.00 lakhs was revised from time to time, the final
revised cost being Rs. 7850 lakhs in March 1974 representing -an
increase of 461 per cent. It has also been pointed out that the total
cost of development of the reheat engine which was accorded provi-
sional type approval in December 1971 and final type approval in
December 1973 came to Rs. 2.02 crores.

2.71. Explaining the position, the Department of Defence Produc-
tion have stated that the Project for the design and development of
reheat system to production stage was not sanctioned in its entirety
right at the beginning. The project was carried out in progressive
stages and each stage was taken up only after successful execution of
the preceding phases of activity. The initial sanction of Rs. 14 lakhs
was accorded for manufacture of only one prototype. The total
sanction of Rs. 78.50 lakhs was given in seven successive stages with
reference to increase in scope of activity and was for a total of 11
prototype engines. The total cost of development of the reheat
engine was only Rs. 77.41 lakhs and the figure of Rs. 2.02 crores
mentioned in the paragraph included the cost of engines which were
on loan from HAL to be returned to them as well as the cost towards
establishment of the R&D Establishment.

2.72. Regarding the procedure of excluding these charges while
computing costs of projects, during evidence, the Scientific Adviser
to the Ministry of Defence stated:

“This is the standard procedure which has been worked out in
consultation with CGDA. applicable to all Defence Labo-
ratories.”

2.713. As against the total sanction of Rs. 78.50 lakhs, a total sum
of Rs, 77.41 lakhs is stated to have been spent on the project. Cut of
this, an amount of Rs. 76.4 lakhs is stated to have been paid to HAL.
while the remaining Rs. 1 lakh was spent on local purchase of items
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from sources other than HAL. The amount paid to HAL was for the
following services:

(i) Test bed facilities for development testing of engines.

(ii) Procurement of raw materials and components, parti-
cularly of aeronautical standard.

(iii) Overhaul of engines taken on loan for reheat development
as per norms laid down for the 703 engines.

(iv) Manufacturing facilities not available in GTRE including
specialised facilities such as process shop, automatic weld-
ing standards rooms, laboratory etc.

(v) Miscellaneous services as fork lifter, cranes etc.

2.74. The Ministry were asked to state whether it was not neces-
sary and desirable for a proper perspective to include the element of
cost of establishment in the total cost of such projects. In reply, the
Ministry have stated that the Defence Research & Development
Organisation is not a production agency but it has to render technical
assistance in evaluating new weapon system for the three Services as
also undertake tasks relating to development of new systems. For-
this purpose permanent establishment of manpower, machinery|equip-
ment and accommodation have been sanctioned to R&D Laboratories|
Establishments which are reviewed from time to time. It is not
appropriate to include this permanent manpower cost in the “Project
Costs” since even without any specific project the expenditure on
regular establishment would have been incurred. If additional man-
power or machines/equipment are specially needed for a project their
cost is included within the cost of the Project. Similarly, travel costs
ete. incurred specifically in connection with the project are included
in the total project cost though they form a small element of the total
outlay.

2.75. It is further stated that it is certainly possible o assign to a:
project, costs relating to the use of manpower, facilities etc.. but this
involves considerable accounting work, and will need additional man-
power on the administrative side—since accounts|establishment
matters are not computerised. This would not be justified at this
stage since in the case of any major project the development costs
incurred by DRDO will be a very small part (10 percent) of the-
total cost of the project up to the point where a successful product
is delivered to the user.

2.76. Justifying the expenditure on the development project
during evidence, the representative of the Ministry of Defence (R&D"
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‘Organisation) has stated:

“It is extremely unlikely that you can start out R&D on a
complex system with one set of requirements and reach a
certain conclusion on the basis of an originally estimated
cost and time-frame....Mortality in these projects is very
very high, particularly in a complex project and many have
mothballed as far as the final utilisation is concerned.'...
If we want to compress the time-schedule and want to
ensure a lower mortality rate, we will have to put in
much more money into it at the beginning, because the
lesser the quantum of finance in the beginning, the more
expensive and time consuming it will turn out to be
ultimately.”

Retromaodification

2.77. As already stated, the prototype of HF-24 MK I with Orpheus
703 reheat engine crashed in 1970. After a series of discussions, a
proposal was formulated for development of HF-24 MK II at an
estimated cost of Rs. 8.90 crores. It wag originally envisaged that the
additional MK-II aircraft should be ordered but the matter was re-
examined in the light of the constraint of resources. In February
1973, however, Air Headquarters suggested abandonment of the pro-
ject for the manufacture of the aircraft with reheat engine on the
ground inter alia of financial stringency and proposed instead retro-
modification of the existing MK I aircraft already in service with the
Air Force.

2.78. Explaining the reasons during evidence for the abandonment
of the project for the manufacture of MK I aircraft with reheat
engine, the representative of the Ministry of Defence has stated:

“When the reheat engine was available and a comparison made
with the performance of other possible engines from abroad,
a clear decision had been arrived at that this reheat engine
would be suitable for fitment on to HF-24; yet for various
other reasons it was found that with this particular air-
frame, there was a certain problem relating to drag which
affected the range of the aircraft. This was not completely
acceptable to the Air Force—not in terms of the old context
of requirements but in terms of the new context of their
operational requirements. It was for this reason that it
was finally decided that one could not go ahead to put this
reheat engine on the aircraft. This was a decision taken
essentially on an analysis made by the users of their opera-
tional requirements. That is something which we have to
accept. It can be stated that the Research & Development
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had come to fruition, and the end-product had become fully
usable. However, we have to remember that this has to
serve a purpose; that the user must make use of it effective-
ly. In this particular case, the apulysis made by the user
revealed that this was not satisfactory from the view-point
of their current operational needs.”

Supplementing the reply of the representative of the Departmeni of
Defence Production, the representative of the Air Force stated:

“We found after the 1971 war that. . ..aircraft which was already
therewith us was going to be used plus the aircraft which
‘was coming, namely.... and this would meet the close-
support requirements. We looked for an aircraft with a
deeper range. We wanted longer radious and when Mark
1I fitted with reheated engine figure was given to us it
looked promising and we said, yes, we would like to have
. requirement standards slightly revised. At the time this
. was being considered we were going ahead with another
- proposal received from HAL....engine proposed by HAL-
a ‘was a little more promising. . .. a little more attractive than
Mark II fitted with reheat engine developed by GTRE. We
thought we would ask HAL not to proceed with Mark II
‘but to go in for this....model and. . ..injected in the HF-24
project some element of imponderables. We did not really
anticipate before that we would at that point of time go in
for these two aircraft which would do the same job as HF-
24 was doing.”

2.79. In March 1973, the public sector undertaking submitted the
time-frame and cost implications of the Air Headquarters proposal as
well as two additional alternatives envisaging development of variants
of the original engine, one by public sector undertaking and the other
by the Research & Development Organisation.

2.80. In May 1973, Air Headquarters suggested that the project
'(limited to retro-modification) with the reheat engine be held in
abeyance. The Ministry of Defence was asked to indicate the reasons
therefor. In reply they have stated that the Air Headquarters had
accepted the development of HF-24 MK II powered by Orpheus 703
reheat engine as per their requiremnt standard I of 1972. Subse-
quently, however, the lessons learnt from the Indo-Pak conflict of
1971 indicated the need for an aircraft having a longer range than
the one prescribed in the requirement standard I of 1972. On the
other hand it had become clear during the development of HF-24 MK
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H (with Orpheus 703 reheat engine) that there was no.possibility of-
improving the range of this version to the extent required by the Air
Headquarters. An alternative proposal had been submitted by HAL.
for consideration which involved development of this aircraft powered.
by another engine (which was another variant of Orpheus 703 engine).
On preliminary considerations it appeared that this variant could be-
easily developed and would meet the iinproved performance desired.
by the Air Headquarters. In view of this, Air Heaquarters had sug-'
gested not to pursue with the project to develop Marut MK II with.
Orpheus reheat engine.

2.81. Meanwhile, the matter was considered by the-APEX Plann-
ing Group which accepted Air Headquarters proposal for retromodi-
ﬁcation of MK I aircraft with a provision of Rs. 10.41 crores for deve-
lopment and Rs. 59.40 crores for retromodification. The proposal was -
approved by Government in May 1973.

2.82. In July 1973, the proposal for retromodification with alter-
native engine variants was-also considered at a high level meeting in:-

the room of the Raksha Utpadan Mantri (Minister of Defence Pro-
duction). .

It is stated in the Audit paragraph that no formal sanction or ap~
proval for the development of the alternative variant by the public
sector undertaking was issued.

Change in Requirement Standard

2.83. Audit has informed the Committee that at the meeting held
in the room of the Raksha Utpadan Mantri in July 1973, Air Head-
quarters indicated that retromodification of the aircraft would be-
required to a standard higher than that defined in January 1972..
This was confirmed in September 1973. It is further stated by Audit
that the standard of preparation issued in January 1972 has, however, .
not yet been modified.

2.84. The representative of the Department of Defence Produc-
tion was, during evidence, asked as to why the Air Force accepted*
the reheat engine in 1972 when their experience of Indo-Pakistan-
hostilities in 1971 was different. He replied:

“I believe Standard I of 1972 was issued thereafter. Possibly
the lessons of 1971 had not been absorbed. Subsequent:
resistance on the range took concrete form ab'out | six:

P _ months later. They do ‘Insist on range perdme

© 2,85, Subsequently, the Ministry of Defence were asked to state
the reasons for the standard of requirement not:being décided by
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the Air Headquarters before the acceptance of the retromodification
proposal in May 1973. They have stated

“The change in standard of preparation became necessary
only after assessment of Air Force requirement became
ayailable in the light of experience of Indo-Pak war. The
new standard of preparation had no direct connection with
the retromodification proposal. The retromodification
proposal came in only on account of financial constraints.”

The main difference in standards is stated to be “longer radius of
action.”

2.86. In reply to the question as to whether any formal amend-
ment to the requirement standard was made, it is stated that it was
not cdnsidered necessary “since the only manufacturing agency in
the country had confirmed the possibility of radius of action even
higher than the Air Force requirement.... by new engine.” :

2.87. A point was raised during evidence whether the Air Head~
quarters communicated their views in regard to suitability of the
reheat engine in writing. The representative of the Air Force stat+
ed that “this .was pointed in the various Steering Committee meet-
ings we used to hold periodically.” Supplementing him, the repres~
entative of the Department of Defence Production has stated in this
connection:

“A stalement was made by the Chief of Air Staff in a meeting
held in Minister's room...... It was a formal meeting of
which there are records.”

On being asked whether the Chief of Air Staff had concurrent ap-
proval of the Defence Secretary when he made that statement, the
representative of the Department of Defence Production has stated:

“I find that the Defence Ministry was represented by the De=
puty Secretary.”

In reply to the question whether this meeting should not have beemn
attended by the Defence Secretary himself as a major decision was
being taken, he stated:

“One would have thought so. I cannot now recollect what
were the circumstances in which he was unable to attend
but I have no doubt that all this was fully within his know-~

. Jedge, because these things were repeatedly mentioned in
.. the debates which went round in the apex group. The
.~ Pefence. Secrgtpry was lumself very actively asaoclated n
i v - AL the deripjon.’ 9 oo
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Subsequently replying to the question whether d'scussion of the
question in various Steering Committee meetings obviated the need
for keeping Government fully informed by formal communications
recommending closure of the project, the Ministry have stated that
“the Steering Committee consisted of the representatives of the
Ministry and other organisations concerned with the development
project. The decision taken in the Steering Committee meeting
-constituted informing the Government. It may be recalled that the
final decision was taken in the meeting held under the chairmanship
of Raksha Utpadan Mantri where again the representatives of the
various Departments were present.”

2.88. The Audit paragraph states that in a meeting held in the
Ministry of Defence on 3 August 1974, Air Headquarters stated, inter-
alia, that the aircraft fitted with the reheat engine would not meet
ithe operational requirements( as defined in July/September 1973).
The alternative proposals of engine development (with high cost
and long gestation periods) were not considered justifiable in the
context of fhe then limitad requirement of retromodification. It
was, therefore, decided that the retromodification programme should
‘be given up and the orders placed in September 1971 and July 1972
upon HAL for the manufacture of trainer aircraft should also be
cancelled. In September 1974, Air Headquarters racommended that
further efforts on the improved version of the aircraft be abandon-
ed. Government sanction for the cancellation of the orders on HAL
for the manufacture of trainer aircraft was issued on the 24 March
1976. The forma)l Government orders closing the project to develop
MK II however, have, according to the Ministry, not so far been

dssued but no expenditure is being incurred by any agencv on this
‘behalf.

2.89. Explaining the reasons for abandoning the project, the re-
presentative of the Department of Defence Production has. during
<vidence, stated:

“The reheat system was given up by the Air Force principally
on account of the limitations which it imposed on the air-
craft itself....in the discussions that have been held in
the Department of Defence Production, it was said that
the limitation of range was the principal item which had
always been brought up to the notice of the Air Head-
quarters. That is what we have always accepted as the
reason for not going in for reheat system. The reheat
system development cost can also be compared with the
other systems. It is about Rs. 630.0 Jakhs compared to a
much smaller figure of about Ra. 250.0 Jakhs added on the

wn"'\‘
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....(engine proposed by HAL) and about Rs. 560.0 lakis
added on.... (another engine variant proposed by GTRE).
The reason for these small figures is that....(these) do
not involve much change in the airframe and the engines,
whereas in the reheat system, a fair amount of engineer-
ing on the airframe would have been required. Moreover,
the reheat system was given up for reasons of perform-
anc2, Subsequently after the examination by the . Apex
Committee, it was found that the overall finances would
only permit the allocation of about Rs. 10.0 crores which
was quite enough for the retromodification to a number
of Marut aircraft then held by Air Force....and the time-
factor for the modification also became quite large undcr
each of these schemes... (engine proposed by H.A.L, for
instance was about five years, the reheat system required
a little less time, about 4 years and 9 months or so and. ...
(the one proposed by GTRE) required about 5 years and
a few months. If we waited for any of these schemes, the
number of aircraft held by the Air Force would have come:
down. In view of that, in all these schemes, none wax
actually worthy of consideration.”

‘Fotal Expenditure

2.90. Audit has reported that the total expenditure on the deve-
lopment of the aircraft and further development of the engine vari-
ants has been Rs. 21.46 crores to the end of March 1975. Govers-
ment were asked to state whether any further development work
has been done on these engine variants and if so, what was the
expenditure incurred thereon to-date. The Department of Defence
Production have, in reply, stated that no further development work
has been done on any of the engine variants reflected in the Audit
paragraph. An expenditure of Rs. 1.02 crores has, however, been
sanctioned by the Government in July 1976 to carry out certain es-
sential improvements and modifications in the Marut fleet now iIn
service with the IAF. The total expenditure on the development of
the Marut Project including its variants is, therefore, expected to
be of the order of Rs, 22.48 crores (Rs. 21.48 crores plus Rs. 1.02
crores). Expenditure incurred upto March 1976 is stated to t~
Rs. 11.95 crores in respect of Marut MK I and Marut MK I trainer
development.

Critical Review after abandonment of Project

2.9. From. the 'Ai'n,tt;rmation placed before the Committee, it
would appear that a costly project has been foreclosed after a
period of nearly 18 years without achieving the desired objective.
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Government were asked to indicate whether a critical review has
been made of the project particularly of the organisational inade-
quacjes, the decision making processes determination and ade-
quate monitoring of time and cost estimates etc., with a view to
evolving guidelines for the future. In reply Government have
stated:

“Every development project has necessarily to end at one
time or the other. The project for development of
1 HF-24 resulted in successful development of HF-24 MK I
and MK I trainer which are both in squadron service.
The project is not being foreclosed but closed after the
completion of required number of aircraft for which
order had been placed on HAL. It is true that the air-
craft did not achieve the required speed on account of
non-availability of suitable power plant. But for this
i reason the project cannot be considered as having
not achieved desired objective. In fact, HF-24 airframe
has good aero-dynamics, good weapon platform and good
structural integrity. It has also got growth potential
It was for this reason that HAL continued to endea-
vour to improve operational capability by fitting engines
more powerful that the existing ones.

1o apmad

aciud

T HF-24 Project was reviewed by HAL/Government from
time to time. The Steering Committee was constituted
by the Government in 1963 to remove with despatch
technical/administrative bottlenecks and to coordinate
action of the various authorities on the spot.

The Steering Committee met from time to time and review-
ed the progress of the Department Project.”

2.92. The Ministry of Defence were asked as to what would be
the effect of the decision to abandon the project on the operational
efficiency of the Air Force for which the aircraft under develop-
ment was intended. In reply, it has been stated:

““Operational necessity for induction of aircraft with an
adequate range still remains. None of the variants con-
sidered in connection with the Marut MK II project
fulfil this requirement. Therefore, the decision to in-
duct such a variant into IAF has not affccted the opera-

tional requirements.'
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2.93. The Committee observe that since the existing HF-24 air-
«craft fell considerably short of the then operational requirements
‘of the Air Force, Gas Turbine Research Establishment (GTRE)
-of the Research and Development Organisation of the Ministry of
Defence took up a project for the development of reheat variant of
Orpheus 703 _engine (already in use) for fitment to the HF-24 air-
frame. They also note that as early as in February 1965, the Techni-
«cal. Study Group (headed by Air Cdr. Moolgavakar) reported that
:atlthough the reheat engine would meet the then existing operational
requirements, it would have “some deficiency in the radius of action.”
"The Study Group had accepted the reheat variant of Orpheus 703
eigine as “th only evpeditious solution.” It has been admitted
that in March 1966 «it -came to light that the test-bed performance
of HF-24 MK I A (Jater redesigned as MK IR) fitted with reheat
version of Orpheus 762 engine “was inferior even to MK I fitted
with Orpheus 703 engine in dry climb and cruise due to base drag.”
‘It is further admitted that in 1969 the prototype aircraft fitted
-with reheat variant of Orpheus 703 engine was flown and this pro-
totype also showed some shortcomings. This prototype finally
-crashed in January 1970. The Committee find that in spite of
these restilts, the GTRE was allowed to continue with the reheat
-development project incurring expenditure which ultimately pro-
-ved largély infructuous. In February 19873, when Air Headquar-
ters suggested abandonment of the project for manufacture of
MK II aireraft with reheat engine on the grounds, inter alia, of
financial stringency and instead proposed retromodification of the
-existing MK I aircraft, the retromodification of the existing air-
craft with reheat variant of Orpheus 703 engine continued to be a
subject of research and development in the GTRE even though it
‘was well-known that reheat variant of Orpheus 703 engine had the
problem of base drag. The Committee are unable to appreciate
as to why the Government persisted with the project for develop-
ment of reheat variant of Orpheus 703 engine and its fitment in the
HF-24 air-frame when it came to their notice as early as 1965 that
it caused the problem of base drag which reduced the performance
of the aircraft far below the operational requirements.

2.94. The Committee also fail to understand why the proposals
for development of other variants, such as the one conceived by
HAL was not given a chance to prove its efficacy when it came to
be known that the reheat variant developed by GTRE had not prov-
ed a success.

2.95. The Committee ind that Government had sanctioned the
development of rekeat system for Orpheus 1703 egmnc whlch 'was

)
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then in use in HF-24 aircraft by GTRE in January 1963. The test
trials of the reheat engine were, bowever, complcted only in Octo-
ber 1970. It has been explained that though Bench development
of the engine proceeded according to schedule and was completed
in 4 years’ time in May 1967, the fight development on a suitable
prototype aircraft took a long time on account of the fact that there
was initially one pretotype aircraft available and extensive changes
and developments had to be made in the airframe. The Com-
mittee feel that the execution of the project was done in a leisurely
fashion and the development could have heen expedited by a well-
organised monitoring system. They consider that if the availability
of only one prototype aircraft for trial purposes was found to be
handicap respilting in inordinate delays in development, GTRE
should have pointed it out to Government at the appropriate time so
that Government could have thought of meeting the requirement
in the interest of speedy development of the required engine.

2.96. The Committee note that the development cost of the
Orpheus 703 reheat engine was initially (January 1963) estimated.
by GTRE at Rs. 14 lakhs. However, according to Audit, the total
cost of development of the reheat variant by December 1973, had
come to Rs. 2.02 crores. It is held that the sum of Rs. 2.02 crores
includes also the cost of establishment and the cost of the engines
which were loaned by HAL which were to be returned to them.
According to Government, the expenditure on the project had been
only Rs. 77.41 lakhs out of which Rs. 76.4 lakhs is stated to have
been paid to HAL for various facilities and services while the re-
maining Rs. 1 lakh was spent on local purchase of items from sources.
other than HAL. As for escalation of cost from 14 lakhs in January
1963 to Rs. 77.41 lakhs in December 1973, it is stated that the pro-.
ject was not sanctioned in its entirety right at the very beginning..
It was carried out in progressive stages and each stage was taken up:
only after the successful execution of the preceding stage. As re-
gards the exclusion of the cost of establishment from the cost of the:
project, it is stated that since the Defence Research and Develop-
ment Organisation is an agency for evaluating and developing wea-
pon system for all the three Services and since even without any
specific project the expenditure on regular establishment would
have been incarred, it is not proper to include this manpower cost
4n project cost. The Committee do not consider this plea as tenable:
and feel that for correct appreciation of cost of development of a
project, 1t is desirable to include in the cost of the project the cost
of estaplishment allocated for the project. This procedure for-
oompnhﬁonotwﬂhshodednblehordertohauanhm—z
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ment of comparative economics of development project being pro~-
posed by GTRE and HAL. It may be pointed out that HAL being
a commercial organisation has to include in the cost of the develop-
ment project not only the cost of establishment committed for the
project but also profit margins.

297. The Commitiee note that in February, 1973, the Air Head-
quarters suggested abandonment of the project for the manufacture
of HF-24 aircraft with Orphcus 703 reheat engine on the ground,
inter alia, of financial stringency and proposed instead retromodifi-
cation of the existing HF-24 MK 1 aircraft already in service with
the Air Force. The proposal for retromodification of the existing
HF-24 MK I aircraft to a higher standard involving an outlay of
Rs. 70.14 crores was approved by the Apex Planning Group and Gov-
ernment in May 1973. A couple of months later in July 1973, the
various proposals for development of a suitable engine to be used
in retromodification were considered at a meeting in the room of
Raksha Utpadan Mantri and certain decisions regarding various
alternative proposals for engine development were taken. At this
meeting, Air Headquarters indicated that the aircraft was required
to be of a standard higher than that notified in January, 1972, and
that this was confirmed by them in September, 1973. Subsequently,
at a meeting in August, 1974, the Air Headquarters stated that the
aircraft fitted with reheat engine would not meet the current opera-
tional requirements. The alternative proposals of engine develop-
ment were not considered justifiable in view of ‘high costs and
long gestation periods” and the “Limited requirement of retromodi-
fication.” It was, therefore, decided that the retromodification
programme should be given up. A month later, i.e., in September.
1974, the Air Headquarters recommended that further effort on the
fmproved version of HF-24 aircraft be abandoned and since then no-
expenditure is being incurred by any agency on this behalf, although
no formal Government orders closing the project have so far beem:
jssued. The closure of the project has thus rendered largely in-
fructuous a total expenditure to be of the order of Rs. 21.46 crores
upto the end of March, 1975. The Commititee are unable to appre-
clate the reasons advanced before them for a sudden foreclosure of
the project specially when huge expenditure had already been in-
curred on the project and, as stated by the Ministry of Defence
themselves, ‘‘Operational necessity for induction of an aircraft with
an adequate range still remains.”

2.98. The Committee also note that the requirement standard ¥
of 1972 for MK II with reheat engine was issued by the Air Head-
quarters in January 1972. The reheat variant of Orpheus 703 engine -
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developed by GTRE met this requirement, but when fitted to the
HF-24 air frame it caused the problem of base drag which reduced
the performance of the aircraft to even lower than that of HF-24
fitted with ordinary Orpheus 703 engine. In July-September 1973,
the requirement standard was raised upwards by the Air Head-
quarters rendering the reheat variant developed by GTRE far short
of the new requirements. It was explained to the Committee that
the ralsing of the requirement standard became necessary as a
result of the experience of the December, 1971 War, the import of
certain types of aircraft from abroad and a new role envisaged for
the HF-24 aircraft. The Committee feel that the action of the Air
Headquarters in issuing the “Requirement Standard I of 1972 for
MK II with reheat engine in January 1972, when the experience of
1971 War were still being analysed, was a little hasty. The Com-
nmittee would, however, like to point out that the revision of the
operational requirement in July-September, 1973 could not have
had any decisive impact on the development project as even with the
Requirement Standard I of 1972, which the GTRE-developed reheat
engine is claimed to have met, the aircraft had experienced the
problem of base drag which had rendered it below the mark from
operational point of view. Since the project was for development-
of an engine of required specifications and standard for fitment in
a particular airframe, the claim that ‘‘the reheat system designed
by GTRE had met the full specifications in respect of thrust, specific
fuel consumption etc.”’ is pointless inasmuch as the engine could not
produce the required results when fitted in the particular airframe.

2.99. The Committee have been informed that the Air Headquar-
ters have not been communicating their views in regard to the suit-
ability of reheat engine for the HF-24 aircraft in writing. It is
maintained that the expression of views by the representatives of
the Air Force at the Steering Committee meetings was thought
sufficient. This is rather unusnal. The Committee feel that as the
development project was to cater for the operational requirements
of the Air Force, the Air Headquarters had a special responsibility
in regard to the development project and their views in regard to
the suitability of the end-product should have received the impor-
tance that they deserved. The Air Headquarters should also have
followed up the views expressed during Steering Committee meet-
ings by wrilten communication to that effect to the Defence Minis-
try so as not to leave ambiguity of any sort as far as the stand of
the Air Headquarters was concerncd. That this was not done is

regreitable,
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Further Development work on reheat system

2.100. Audit has informed the Committee that further develop-
ment work on the reheat system was sanctioned by the Aeronau-
tics Research and Development Board in March, 1972 and a total
amount of Rs. 35 lakhs was sanctioned upto February, 1976, there-
for. In view of the long time taken for completion of the earlier
project for reheat syste mand little headway made in the develop-
ment of the aircraft (MK II), the Ministry were asked to indicate
the considerations for sanctioning the new project. In reply, it has
been stated that a project on development of 2000 K reheat system
on the Orpheus 703 engine was sanctioned by Aeronautics R & D
Board as an independent research project. (The reheat project for
HF-24 was upto a reheat temperature of 1700 K). This project
~was not taken up as a direct requirement for aircraft installation
and was not specifically related to development of HF-24 MK IL
The aim was study the feasibility of incorporating a high degree re-
heat gyslem on an actual engine as is required in advanced techno-
logy engines. The task envisaged at the time of sanction of project
was to design and develop the system upto demonstrator stage to
established technical f2asibility. ’

2.101. As for the achievements under the project it has been
stated that the demonstrator engine has been successfully tested
and performance confirmed. In addition, the system has been
successfully tested under simulated flight conditions in the high
altitude test facilities at National Gas Turbine Establishment, UK.
Out of a total sanction of Rs. 22 lakhs, an amount of Rs. 19.65 lakhs
has been committed/expended. An additional sum of Rs. 13 lakhs
which had been originally recommended by Aeronautics R & D Board,
was not actually sanctioned. (A sum of Rs. 13 lakhs was separately
sanctioned for simulated testing in UK., against which the expen-
diture is Rs. 12.85 lakhs). -

2.102. The Ministry have claimed that the primary aim of the
project hts been successfully achieved. A few more tests to obtain
more data are proopsed to be taken up within the sanctioned
amount. This 2000 K system is being adopted for another engine
development project now in hand.

2.103. Although it was known as early as in 1969 that the fitment
of Orpheus 703 reheat engine developed by GTRE on HF-24 airframe
had the problem of drag, the Aeronautics Research and Develop-
ment Board sanctioned in March, 1972 further development work on
the reheat system and a total amount of Rs. 35 lakhs was sanctioned
upto February. 1976 for the purpose. The Committee are informed
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that this project was for the development of 2000 K reheat system.
on the Orpheus 703 engine and it was sanctioned by Aeronautics
R&D Board as an independent research project and was not speci-
fically related to development of HF-24 MK II. The task envisaged at.
the time of sanctioning the project is stated to be ‘‘to design and

develop the system upto demonstrator stage to establish technical
feasibility.”

2.104. As to the achievements under the project, it is stated that
‘‘the system has been successfully tested under simulated life con-
dition in the high altitude test facilities at National Gas Turbine
Establishment, UK.” It is further stated that this 2000 K system
is being adopted for another engine development project now in
hand. The Committee would like Government to assess this pro-
ject in the light of their experience in regard to the other project
for the development of the reheat system for HF-24 aircraft and

ensure that the amount spent on the project is purposefully directed
to achieve definite fruitful results.

Findings of Aeronautics Commitiee and action taken in pursuance
thereof.

2.105. The Audit paragraph has stated that the Aeronautics
Committee appointed by Government, reviewed, inter alia, the
HF-24 project in 1969 and assessed that in the aircraft and its vari-
ants there existed an aircraft with promise and that the basic
design should be stretched to its full capacity and the matter
pursued vigorously during the next two-three years. The Com-
mittee had also made some far-reaching observations and specific
recommendations. Asked to state the action taken by Government
on the recommendations of the Committee, the Governmet have
stated that in pursuance of the recommendations of the Committee,
development of HF-24 MK I was vigorously pursued.

ims The note of the Government has also revealed that the
Study Group constituted by the Aeronautics Committee had made
a careful study of HF-24 development project and made certain
observations explaining the wide variations in the cost and time-
schedule of this project. The observations of the Study Group
have been summarised in the note as follows:

(iy The magnitude of the work had not been properly appre-
ciated while preparing the xmtial estimates.

(ﬁ) The elements of material -and labour costs had not been
properly allowed for the initial estimates.
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(iii) The Indian design staff had not been experienced enough
to make effective contribution in the earlier years. The
absence of previous experience in the development of
aircraft was a serious handicap and a necessary allowance

for this deficiency had not been made in the estimates of
cost and time.

(iv) In the Government, there was no critical examination of
the projeect reports submitted by HAL in 1957 and 1960,
There was also a failure to keep a close watch on the pro-
gress in the development of HF-24.

‘(v) The management organisation in HAL for the project was
, inadequate.

(vi) The organisation in the Ministry of Defence to monitor
development projects was adequate.

y (vii) The methodology followed of a small number of proto-

: types followed by comparatively large-number of prepro-
duction aircraft has not given satisfactory results. The
consensus of studies carried out in UK, France and USA
was that the alternative of production of larger number
of prototypes followed by regular production would
yield better results.

(viii) The decision to relate the development of an aircraft to
the successful completion of an engine under develop-
ment abroad was not wise.

(ix) Throughout the history of the development of HF-24 air-
craft, policy changes were made regarding the choice of
the engine. Each of the changes involved considerable
design effort and diverted attention from the develop-
ment of HF-24 MK 1. Also concurrent with the pro-
gramme of development of the HF-24 MK I aircraft,
HAL had been engaged in building and supporting the
flight development of several versions including HF-24
MK I with airpass, HF-2¢ MK IA, HF-24 MK IBX and
HF-24 MK IR.

“The note states that the observations of the Aeronautics Commit-
‘tee have been carefully studied by the Government and the HAL.
‘In regard to action taken on the observations, the note says: ‘

“The criticism contained in these observations is accepted.
Lessons learnt from the experience giined over these
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projects are being applied to the new development pro-
jects under execution and it is hoped that the deficiencies

brought out...... would be avoided in implementing the
new projects."”’

2.107. The Committee note that the Aeronautics Committee and
later on a Study Group constituted by it had made a careful study
of HF-24 development project and have made certain observations.

The more importiant of these observations have been summarised as
follows:

(i) The magnitude of the work had not been properly appre-:
ciated while preparing the initial estimates,

(ii) The clements of meterial and labour costs had not been
properly allowed for in the initial estimates.

(1ii) The Indian design staff had not been experienced enough
to make effective contribution in the earlier years. The
absence of previous experience in the development of air-
craft was a serious handicap and a necessary allowance
for this deficiency had not been made in tke estimates
of cost and time.

(iv) In the Government,. there was no critical examination
of the project reports submitted by HAL in 1957 and 1960.
There was also a failure to keep a close watch on the pro-
gress in the development of HF-24.

(v) The management organisation in HAL for the project was
inadequate.

(vi) The organisation in the Ministry of Defence to monitor-
development projects was inadequate.

(vil) The methodology followed of a small number of proto-
types followed by comparatively large-number of pre-
production aircraft has not given satisfactory results. The
concensus of studies carried out in UK. France and
USA was that the alternative of production of a larger
number of prototypes followed by regular production
would yield better resuits.

(vlll) The decision to relate the development of an aircraft to
- the successful completion of an engine under develop-~
ment abroad was not wise.

(fx) 'ﬂmmgkout the history ‘of the development of HF-?A air-.
T MWWMMQWMMMM
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the engine. Each of the changes involved considerable
design effort and diverted attention from the develop-
ment of HF-24 MK I  Also concurrent with the pro-
gramme of development of the HF-24 MK 1 aircraft, HAL
had been engaged in building and supporting the flight.
development of several versions including HF-24 MK I
with airpass. HF-24 MK IA, HF-24 MK IBX and HF-24
MK IR. <

2.108. Indicating the action taken on the observations of the
Aeronautics Committee, Government have stated that ‘‘the criti-
cism contained in the observations is accepted and that the lessons
learnt from the experience gained over these projects are being ap-
plied to new development projects under execution.” The Com-
mittee are in agreement with the observations made by the Study
Group and would like Government to ensure that the defects point-
ed out are not repeated in formulating and executing development
projects in future.

2.109. They would, however, like to add that the Government
should ensure that the development projects are not allowed to be
dragged on for years together with the result that more and more
money is pumped in the project and by the time the scheme mate-
rialises the model may become obsolete. The progress and achieve-
ments of a development project should be analysed and appraised
after every 2 years by a technical team and the continuance of the
project should be decided upon in the Iight of the findings of the
technical team indicating a distinct progress and a clear possibility
of fructification of the developmental effort in the near future.

C. M. STEPHEN.
Chairman,
Public Accounts Committee.

New DELHY;
December 9, 1977.

Agrahayana 18, 1899 (S). .-
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CORRIGENDA TO SECOND REPORT OF PAC (SIXTH LOK SABHA)

ON DEFENCE SERVICES.
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