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INTRODUCTION 

I, the Chairman at the Public Account" Committee, •• authorised 
by the Committee, do present on theil' behalJ this Second Report 01. 
the Public Accounts Committee (Sixth Lok Sabha) on paragraphs 9 
and 10 of the Report of the Comptroller and Auditor General of Indla 
:for the year 1974-75, Union Government (Defence Seryices). 

The Report ot the Comptroller and Auditor General of India for 
the year 1974-75, Union Gov€Tnment (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 at the said Audit 
Report at their sittings held on 12 Octobe-r, 1976 but could not ftnaU. 
the Report on account of dissolution of the Lok Sabha on 18 January, 
1977. The Public Accounts Committee (1977-78) considered and tina-
lised this Report at their gltting held on 8 December, 1977, bued oa. 
the evidence taken and the further written information furnished br 
the Ministry of Defence. The Minutes of these sitting8 form Part II 
of the Report. 

3. A statement containing conclusiCln.s!recommendatioIl.t of th. 
Committee is appended to this Report (Appendix). For facility at 
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 ACCQlUnts Committee (l97~77) in taking evidence and obtatnm, 
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 ('omptroller 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 infonnation to the-
Committee. • ~ 

NEW DELHI; 
DecembeT 9. 1977. 
X~ah4yaniTf i8i9 (S). 

C. M. STEPHEN, 
Chairman, 

Public Account. Committ,e. 

------_.-_. 
-Not printed. One cyciottyl-~d-copy I~id on thl" Tabll"' of the HOUle and fh'e ~opjt-I 

placed in Parliament Library. 

(v) 



.M-.......... . 

· :ABANDONMENT OF A PROJECT FOR THE DEVELOPMENT OF 

AN AERO-ENGINE 
Audit Paragraph: 

1.1. In February 1960, a public sector undertaiking took up the 
design and development of an aero-engine with the ultimate objeQt 
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. It 
lakhs). The Board of Directors of the undertaking sanctioned for 
this purpose Rs. 5 lakhs in February 1960, RI. 10 lakhs in December 
1962 and Rs. 5 lakhs in January 1969, aggregating Rs. 20 lakhs, 

1.2. On the advice of the Scientific Adviser to the Defence Mi.-
ister that such long-range development projects should 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 .. 
-considered by its Board of Directors. However, on the undertaking's 
request for reconsideration of the suggestion, Government ~ectd~. 
in October 1964 to allow the undertaking to continue further dev~ 
lopment of the engine, 

1.3. The Brit prototype engine was test run in September 1961, 
· In October 1967 the undertatdng, on the basis of revised estimat85. 
approached Government for a development grant of Rs. 100 lakM 
(foreign 'exchange: RI. lakhs). The development of the engine 

was expected to be completed within 2 years, While examining th~ 
proposal, Government found (February 1968) that by the time the 
-en'gine 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 progreu of the projeot 
in March 1968, the undertaking also decided to -treat this at an edu-
cational project. The Aeronautics Committee which conaidered'tbU: 
project, recommended in 1969 that the project should be pursuedft,:\ 

· completion as a development project, even though 8 definite' . enn 
use for this engine could not be forecast, 
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I.". Accord1ni to the public leCtor undertaking the development 
work could not progress further due, inter AUG, to lack of funds. 
In may 1970 the undertaking approached Government with a re-
viled Pl'9paal for a developmel'ft grant of Rs. 150 lakhs (foreign eccm-ae: RI . .fO ~). The timeo-frame for development wu Ulen 
indicated a, 5 years 2 months. Two years later and after the pTo~ 
posal had been cleared »y the AetOnautlcs Researcl1 and Develo~ 
ment Board, Government sanctioned, in June 1972, a ~opmet1t 
.. rant up to as. 150 lakhs (excluding the eXpenditure of Rs. 16.60 
'hkha already inetttred by the undettaliing) With the stipulation that 
M7 exp!nditure in excess c;1 the ~eiltng ot Rs. ISO lakhs would be 
Iflet by th~ undertaking from its Oft refIOUtCeI. 

1.5. At about the safne time (May 1972), "he Aeronautics Re~ 
.eareh sad Deve~ent Board appoihted Q T~lWiieal CoIIimi~ 
for an evaluation and reiltJl)raisai, int,r a'iA, elf this projeet. The 
Committee's reJ>ot"t au-Dmillted in December 19'14 did not, h<tWe\rer, 
deal with this project. Meanwhile, in November 1974 Government 
relealed !.s. 6.14 Cl'ores tn for. exchtmge for the import 6f engines 
against the stended progl"artltr1e 01 manufaeture of aircraft for 
which the engine under development was intended. 

. 1.6. In April 1975 the undertaking decided to abandon the pro-
-iect on the ground that the engine would not be available before 
1980, that future requirements would be for a dffterent type of air-
.craft and that the project had achieved its educational objeetive. 

"'!'he Ministry of Defence stated (January 1978) that Government 
agreed with the undertaking's proposal for th~ forecloure of the 
project and necessary action in this regard was bein'g taken. 

1.7. To the end of. September 1975, a total expenditure of 
lb. 81.82 Iakhs (including Rs. 16.60) lakhs initially financed by the 
undertaking) was incurred, of which Rs. 65.11 lakhs had been sanc-
1i.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 (Defence Services)] 

1.8. '!be Audit para pOints out that in February 1960, a Public Sec-
tor Undertaking took up the design and development of an aero-
engine with the ~.i1timate object of. replacing the imported (Viper) 
engine for il patticular 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-
·her 1962 and Rs, 5 lakhs in January 1969, aggregating Rs. 20 lakhs. 
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1.9. Tlle Commit ... had leaIm u..a A1II1Itt ill 1hiI reprd that the' 
ex,pendiMu'e on the ,proieet w. ia the tnt Jutanoe to be met out 
of the Research aIHl Developmeat Beaerve of the publ~ leCtor under-
taking pending • develGpBleM II'8nt iMina AUdioAlllld by Govern-
ment. The Committee, therefore; cielired to know .. to who ini-
tia ted the proposal for tIM development Gf Ute engine in February 
1960 and, whether at Ulat POUlt of time, the Manag.emeftt Board of-
the undertaking were utHfied aeeut the viability of tile proposal a. 
a development project. In a note, the Department of Defence Pro-
dation, blwe _,*,1: 

"The ptopotal fot the development of HJE-2500 was infftatett 
by HAL (then known as Hindustan Aircraft Ltd.). A 
(!opy o~ the proposal as appearing in the Agenda Papel'll 
in February, 1960 is enclosed. The Committee of Direc-
tors was satisfied about the viability of the proposal." 

The relfVantektracts 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 stag.e, except 
to suggest that the delivery schedule of the engine sb~uld 
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 regaTd-
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 aircratit. 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 Re. 17.00 lakhs. In addition, the estimated ex-
penditure, on 8.ccount of development flight tests would 
be approximately Rs. 6.00 lakhs. . .. As in the case of the 
BaSic Jet Trainer; it is suggested the nec~ssary flnances 
for the Turbo Jet Engine may a180 be made available by 
the Ministry of Defence as development grant. 



-In view of what has been stated by Air HeadquarterS that the 
. delivel'Y schedule 01 the engine-' should be speeded up . U 
much as possible, it is necessary to <:ommence 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 expeneJi-
ture involved in development would be justified:" 

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

"It was noted that Air Hqs. 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 HJE4500 project a re-
-terence was made by the Secretary, Defence Production, during 
,~dence, to a letter written in 1960 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-
tence 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 • 
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 pr0-
duce an engine of the thrust range required for the jet 
trainer aircraft. 

This project is justifiable from two points of Yiew. Firstly, 
lU'l 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-
sl.gn and prototype manufacture of this engine will estab-
Usb a design and development team' in India to meet 
future needs." 
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ttl.· The Audit ·para litated that the cost ot Developmeri:t 1tlclud.· 
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 Produc::tion has stated that it was 
.sketchy. Asked whate-Horts were then made to make it compre-
hensive the witness has explained: . 

"The reasons for sketchiness wm; that they did not under· 
stand the development processes involved in this engine. 
Since Gas Turbine Research Establishment (GT&E) of 
Defence Research and Development Organisation was in 
its infancy there was no cross-check available from them 
at that time. The estimatfs of man· hours required f()f' 
fabrication were based on the best guesses of the pro-
cess involved. The subsequently as the process went oa 
the HAL learnt from its mistakes 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 lakbs) included Rs. 6 lakhs for flight trials, the Committee 

-asked how the project report could not be called comprehensive, 
the witness has clarified: 

IIIf you look at tbe project ruport you will find all the heads 
of expenditure have been mentioned. My submission is 
at that particular point of t.ime HAL was not in a position 
to estimate these requiremcnt~ 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 b&-
yond the initial estimates." 

The Chairman of the Undertaking has added: 

"As has been stated, in I~O whatever little expertise walII 
available in the country it wu with HAL. Certain teet 
facW.t188 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, '*-u.ae It was started with a very small 
sanctioned amount." 

1.13. On being pointed out that sometime in June· 1961, GTRl!J 
was also developing a simUar turho..jet engIne which indicated that 
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considerable activity in this ciirectioa w_ ping .. .ia uriy eo., the: 
Seientiftc Adviser bas stated in eviGlence: 

1I<1l"R.Z wu set tip speci~ally to work in the area of OM 
tui'ltiftelJ for military aircraft ...... around 1"0 a11tE 

did Mt have test facilitlft. Until we have test facl1ities 
(whim, wete not there at tllat tlIne) , we ctmnot flnd out 
about many things ...... It if! oYer the last three years 
that we are tackling major systems like an aircraft en-
gine, a major Radar, eW. UnW fecenUy we handled only 
extremely small elements as explained earUer ...... GTRE 
did not handle this particu] ar engine-HJt-2500. Actually 
the first Inajor engine project under Gi'lU!: was the Re-
heat project for HF-24. The rest of itg activity, essen-
tially unW 1963, wa'S for a certain number of individual 
cornponen ts." 

Oil the Com.mittee pointing out that it could, therefore, be sum-
med up that in spite 0:1 the ~ for developing on ffldigenous engine 
having been recognised as early as 1960, the Government did not 
take .. conBcious decision to proceed rapidly in ttis direction, the 
~, Defe~ ProdttetiOft ~i1tded: 

'1 agree with you." 

1.14. Asked what type of control Government exercised over the 
Undertaking and whatefferts were made tcsee that the undertak-
ing keeps to the time schedule for thedevelepment of engine, the 

. witness had the following to state: 

"HAL is wholly owned by the Go~rnment of India and the 
Defence Ministry is incharge -of administering the unit. 
We are very much there. The :Department of Defence 
Production knows what goeo; 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 far production of engines which RPpeared. 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 thi~"hen you are going on your own, the-
philosophy is to lr '1 ~ you go. . That is why this pro-
ject was edu.catiODaL H • 



7 

T_ C~itJjee enq'~riXi. if the riAL did not have tile DK'Cts....,. 
expertise an~ (N;Uw wb, __ y U4 embartIad GD tprojeet eo .. ., 
Be. 150 lakhs which was not a small an;&O\Ult, the Wime. has 
stated: 

wrhe ell.giMen in HAL hltd an adequate theoretical knoW'-
leclge of the jet engine but they lacked the practical ex-
perience ami in theee matters there was a great deal of 
leeway which tme had to learn by practical experience on. 
tile project, which books do not teach." 

When ~e attenUQn ot the witn_ w~ clrJwn tG thf fact that 
it took as long as 16 years to gain experience, be hal s~: 

" ...... I do agree that monitoring wu bad in his particular 
case. I feel you would be jt,llttfted in your conclUJiOl'l 
that the ~onitoring Wit not doae." 

Aaked whether there wal any check on ROW the prejeet w. 
pJOII'8I'ing 4uriftg the years 1960-72, the witR .. Au ... ted that 
apart from the review by the Board there was no other monitoring. 

Attributing the reasons for not obtaini.Qi telt ta~ilittts to the 
very slllall allocation ot funds in the earlysta.~ ot t»e proj_ 
the Scientiftc Adviser has stated in evidence: 

"If you ~ at the actual situation, you will flDd that the 
actual alloeations of money were exceediDglysmall-h., 
R •. 5 laths. One C'.ouid never contemplate (whether it 
was in the 1.960s or 1&7{)s) of an engmeciev:elopment te 
be accomplished on the basis of this amount of mon~. 
Rea 'Iy, this. one Wo.ulri have to be r~ u tduea-
tiOllal .. cempetemce buHdiflg in certain a~." 

1. ~.5, Th.e Audit Paragrallh has also pointed out tbat on the 
advice of the Scientific Adviser thet such long range development 
projects should be undertaken by the Resea,rcb Ie Development 
Organisation of the M'nistry of Delen.ce, Government had suggested / 
to the public sector undertaking in August 1964 that no f4,trther 
expenditure be iACUNed on the development 6f this engine unt. 
the proposal lud been reeonsidered by it!' "R'lal'd of Directors. How-
ever, the undertaking made a requ.st for reconsideration of the 



suge&tion. The letter trom the General Manager of the Under-
~, ~ the Department of Defence Produetton, stated: 

"If i may be permitted to express my views ~n the rer:<>;m:-: 
mendations of the SCientific Adviser, 1 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. Resear~h Organi-
sations deal with theoretical analysis of variousaerodyna-
mieal/thermodynamics calculations and tests either to 
assist the Air Force in determining the OR or for carry4'lg 
out certain tests like the wind tunnel tests, engine" rnm-
ponent tests, anal~ing the results of the tests in evaluating 
the perfurmance 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 purpoie. It is for this 
reason that in foreign countries, design and development 
of airframes/aero-engines are not entrusted to Research 
!:stablishments-although the manufacturing organisations 
work in close collaboration with Research and Develop-
ment "Establishments. Such manufacturin'g 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 snaps. 

I am enclositig 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 togo in for another 50 Viper 
engines. The balances could be met by HAL production. 
Th~e is also advantage in meeting the subsequent require-
ments of !pares from HAL production. 

May t, therefore, suggest that the proposal to entrust the deve-
lopment of HJE-2500 to Research and Development Orga-" 
n1iation be reconsidered and HAL authorised to proceed' 
with the development work as originally planned." 



Govbrnmentdecldeci in October., ~964 to allow the un,chtttaking to" 
eontinueII.lrmerctevelopment.of ·th.engtne~, ' 

Durin, evi(:ience, the Scientific AdviB~ has eXPlained that the-
approach of hia predecessor in giving' advice in August 1964 was that 
"~vance technology ltems with long gestation periods which in-
vplved,higher contemporary levels of competence should initially be 
~rUed. at -GTRE." However, on a representation made by the 
management of HAL that they should be allowed to continue the 
development project and also the Mct that "no such facility was 
available at the relevant lime in the Defence Research" Develop-
ment Or~anisation forundertakirig a project of this nature," the 
public lilector 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-
"nlittee, the Department of Defence Production have stated that 
Government was formally approached for the grant in October, 1967. 
On an examination of the proposal; Government found that on a<!count 
of the delay in' the development the total requirements of the indi-
aenously, developed engine would 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 1960 when the 
prQj~t \V818 initiated by the undertaking and August 1964 when the 
Scientific Adviser is stated to have expressed his opinion, the wit--
ness has stated: 

"Actually we tried to find out what happened between l~~ 
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 Boarn was supposed to finance this and it is likely, 
that at that particular point of time, since the Board waa 
providing the money for this project Government had n"t 
paid all that attention as to whether all this money should' 
be reimbursed to the HAL." 

. Assuring the Com~itiee that the pragress of the project wa~ 
not hampered because of Scientific Adviser's Views, the witness har 
~p08ed: 

"'In 1964, August. the SA ,expressed the opinion which you jusf 
quo~ .. 1n September 1964, that is. the veN next month. 
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.. Ud ~eoc:l .. laM. at U1e maMa .. Ii HAL 
anr\ the develo~ ia ijae JW, ..... allowed to CQJltiBM. 
So, the expression of. opinion by SA at that stage was ~ aort 
of a bJWl iaterllJde at betJt, but the pregpets fit develop-
... t at HAL was not dileontinued aeeaUle e( this. As • 
Matter of fact, the firat pro.tA>type engine WII test runiB 
September 1986 though it did not. acht.ve all that which wu 
IQIICted to achiev~. The fact of the matter is that the 
cleve10pment had gone on." 

1.18. In tb,i$ con~tioJl, the CQuullittf>e enql,l,irtKi, whetber ftnJ 
·concr~te proposal for the lice~e(l manufacture of the Viper e~ 
in India was under con~ideration at that time and if so, what fl.U"tllar 
action was taken in pursuance of that suggestion. In a note, the 

::Ministry of p.hQee, have stated: 

"»'rom the beginning, Kiraa aircraft (Jet Tramer) had bMa 
deaigned around the Viper engine. It was envisaged that 
if the HJ~2500 development proj~t 9U~, thea tU 
Viper lCng!ne could be replaced by~. OIlot , 
~on was taken not to pUTS\1e the r\eVflQPment of HJI.. 
2500 by HAL it waa felt that HAL should conaidw tb.e 
posaibility 9f li~e ln4UluflilCWre of Viper tn.teM. 

There WH, however, no .coaerete proposal in this .agard. 'n1e 
matter was also not pursued, presumably, eonseqUeAt .A 
tfte I'wersal of the earlier decision to suapeM iYrtiler 
expenditure by HAL on HJE-2500." 

1.19. The Audit para states that the first prototype engine was 
taR run in September 1966. This meant that no tangible progreM 
hatt heeD made by then as against the initial proposal of developing 
4. pretotypes and envisaged completion of the project within three 
years. As regarcls the air-m-ame the first Kiran ail'eTaft was deli-
vered in 196'-68 and very few were delivered till 1t'1O-n. In view 
of the tact that production of the aircraft was laggtftg 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 S~ret~rY. Defence Productwn _~ stated 1 • 
. evidenc:e: 

If ••.• It would be very ditftcult to say whether by proper mon'· 
toring or eVen by giving a llQucn high~ priprit¥, the 
engine could hey, 1:wm. ma4e rea4y for. the J{ia'an pro .. 
gramme .... from 1960 to l~ given all the factUties t.t 
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~t:~ 4, :.~~~dll~tt~.t.~ ~~(~a~,.~~!nS:(n;"W·~l~ have bee. 
I~'t::::' ~:, r .. dMIIloped~b~~ .. t~~ :~~;~ul~, ~~~~. fe<J':l\fe~ a.Jype of etl~rt 
~,'!: •.. ' .•. "" .• ·wIlteh· H~ was not m a posltlon to, m~t.mSl.tlt that pomt 
;'J:': , • of.,time,~ 'll'hefr"pHllosophy '(,f'-deveio~~~i,:Wl which com-
.', ,0:.: : .. "'ments<~~{!: ~ad({-~n'" .. ~~, 'A~r~n~ll~~~i.C.OJlJmittee later 
;,t" J .'" • wet,e out of'tli1\'e 'with, the exi~tin~ l?£~ct~~,~ In matters 
i'''';~' ... , ··11~ this-;t!o·tn'~ne·ri~'.' liad io J)e .deyelc;1peP : themselves, 
... i ~. . ':"testeci" I·anti th'enassemble<[ 'The 'HAL assembled the 

\ "j' "., ........ ~ ',' , ... • • .... • • 

':~.;."'" '.' engine. ~~tthe' engine; to ~~~ .. ~~t i~:di<l.~t (l"\1n up tQ 
,i"i ." "'-expe:eta~oniJ' 'w,h~r~':l.eo~·they r~~~w tPe.;process for 
.:,-:- .. ',,~ ~".. ~gntft~,: l'eCt.ff)'iJig· ~gs Wpi~ ~l~~ly prolonged. 
"" .• 1" • - tb@' d~lopin~t .cyc1e"'PQ~sIdy'~~If..': . :. :l'! . 
"~:-•• >":,>' .. ',' .," :',' ,~.:. ,:.. .., , .' ,; •• ~.hr ,,: 
.. "'. ~e .Cominittee ~ired :to know wlt~ther-.. ~t reviewe4 
'\bi'~tion"lrOm time' t~ time. "The ~r.e~y, .Di6mce ProductiOll 
lias stated: . , 
.":',:: ~"~'~e~ ~~ ~~ ~~t.thtrir're~ .. ~~:'~~;'l.~ 
',,' . "',. e.xpec,ta't.ion of ~~ran ~veries coming.1>ff at a.;pMtioeJlar 
, " .' point of til:ne ... , .. these W~8J1.l&U programmes 'Wbteh 

," '. :" . . would not have justified laying down'a line for HJE-:lM 
engines. The :collOlusion was that we would have to. treat 
the engine development pl'ogramme as educational one."·' . ' ' 

1.20 .. The Committee 'learnt from Audit that in July, 1.967, HAL 
'Board approved ReVised Estimates at Rs, 145.50 lakhs (FE as. IS 
1akhs) with '6 prototype engines and directed truit ·the number of pto-
totyPes be reduced to the minimum. In this connection, the Audit 
para states that in October 1967, the undertaking on the basis of 're-
'vised estimates, approached Government for a development grant 
'of Rs. 100 "lakhs <Foreign exchange· R.s. 12 lakhs) with 4 prototype 
~ngjnes. The development of the engine was then expected to be 
'completed within tW'o years. The Committee desired to know the 
specification taken by Government on this request as well as the 
reasons for not sanctioning the amoun.t immediately thereafter, par~i. 
cularly 'in the context of the assessment made that if the engine was 
'successfully produced, iot could serve as a power plant for at least 
-some of the Kiran aircraf,t and the development of the engine. was 

''also hot progresSing expeditiously on account of paucity of fundp. 
'The Ministry of Defence, in a note, have stated:, ~. 

"It has been already brough.t out that on receipt of ~L's re-
'quest for the 'grant 'of 'RB. 100 lakhs in October 1967, the 
assessment Wtis mld'j!' of the cOmmercial viabillity of the 

'2603 L.S.-2. 
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project and irt wu fnUDd that ~ pN'jeet could be ~ 
up oaly .. an educationalprojeet. While q\JeItion wtaetber 
the project shouW be 'taken as' the educational ~ W'U. 
UDder examination, Government appointed Aeronautics 
Committee. It was, <thentore. "'It proper to await the roe. 
eommendations of this Committee. The matter wu OIM» 
a@ain taken up after recommeJldatiol\ll oi,. Aeronautics C0m-
mittee were available. Meanwbile in May 1970, HAL bait 
rwised their requirements 01\ development expendtture-
hom. Bs. 100 lakhs to Rs. 150 lakbs .. The quea~n then was 
ast'O whether thi, project should' be Wten _ edueaUoDal' 
PJ'03eet at the cost of 1eB. 150 lakhs. There was alIo a ques-
tion of availability of funds. DilcuSiions continued betwem 
this Ministry and the Miniatry of Finance and ~ ScieBWIo 

. AdvWr right upto JUne 1872 when it became jJossibl.e • 
88IJoOtioIl the ~ .• , . 

1.21. tt transpires &om the copy of the minutes of the meeting' 
, ·ef 1he Board of Direetons of HAL held on 8 March, 1967, tuinished to· 

'1M Commjtteethat when HJE-2500 project was Ant approved it was 
,. t!I1visapd that the first 60 H1T-16 (Kiran) aircraft would be powered 
;;by the imported Viper engines and thereafter the HJE-2500 would' 

be 'lIfIed on :the remajning aircraft. The Managing Director o~ the 
Wldertaking had explained during that· meeting tha~ at that stage of 
the engine development, he could not make a categ~rical statement· 
about its future use and tilat it was difficult to say whether it could 
be developed and produced in quantity in time for the Kiran pro-
gl'amme. NwertheJess, hE- fe-lit that its further development was of 
very considerable ed'lJca~on.al value and should be allowed to go 
ahead a~ proposed. The then Scientific Adviser to the Ministry of 
Defence luld suggested during the meeting the production of the 
nlinimum n'UJ')'")bE>r (\f prototypE' engin~ to enable an early evaluation 
to be mad€-. He was of thE- view that if the design was successful, a 
decision (..'OUld then be taken to go ahE-ad with quantHy productioo. 
otherwise it could bP. dropped. The ~ <:4 Di.~rs agreed with 
the Scientific Advise-r's Euggestion and desired that the proposal be 
reviewed accordingly. 

During £>Vidence, the Secretary. Defence Production. read Ol1t the 
following extracts from a paper placed before the Board of Directors 
... HAL at their meeting on 8 July, 1967: 

''It will be seen that HJE..2500 oould be used in approximately 
[>4 Ki.r~n. In addition ~ldmatd7 50 pel" cent of the-



l. 
-.rYe ~ i.e. ,., couJd be. supplied I1'lakmc a tcMI 

. rtf approximately 75 engmes. 

Tbe .BJE..2500 is at ~t designed ~.o operate at a low TBr 
of 105CMC.. This has' been done ~tentionally to proy:IR 
large developmental potential. By material YJlri,ation aad· 
the increase of TET it would be possible U) provide higber 
thrust and may pass turbo fan engine variants and for other 
aeronautical ground appUeatiOn..,Thus deyeloped ver-
.icms derived tzoom· basic engines coWd foll~ .&:nd be uuu... 
eli in future projects covering ~ed jet ~ ~
tiW ligtlt perIonal transport aU:eratt etc. 

The estimates for productkmisin.g have been included as 8ft 
iDdieation oif themagn1tude of expenditure involved. ft 

. is propoeed to .~h the Board in ~ respKt with. full 
·details in··April 1968 cleiPendent or progress with. deve1op-
ment running ad I'eI'Ults. 

The Di1"ec~ors are requested to approve the propos&1 to rh& w-
. facture prototype HJE-2500 Eongine and to completed~ 

}opme:-.1 of jet type st&.ge certification engine at an estimated 
('oEt of Rs. 144.5 12khs with a fore~gn exchange comple-
m~nt of P..s. 15 lakhs." 

In ;, note, the Min)stry of Defence have stated that HAL vW,e' 
their letter dated 3 October, 1967 had made a request for grant of 
Rs. ]00 lakhs for the development of this engine. This led to the 
assessment of the project in November-December 1967. Giving de-
·tails 01 the assef'lsment made and l.he netion taken in . pursuance there-
to, the MInistry have, in a note, ~tat.ed: 

'Tbe lett.er from HAL requesting for the grant of Rs. 100 laklls 
accompanied the Board papers for the 24th mee~mg of the-
Board o~ Directors scheduled to be held on 8 May, 1967. 
According to HAL's as.~ent as contained in the Board 
papers the HJ~2500 engine would have been avaiJable in 
May ]971. Considering the production programme bf 
Kiran aircraft as envL~ged then HAL had assessed that 
only 54 HJE-2500 engine could be used for Kiran aircraft~ 
;md 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 t.ooling and development cost wou1It 

t, , be- afO\;md Rs. 5.25 lakhs per e-ngine which would make the 



'. ~ntjre propP&&l.uneoonomicaL It' Was in'thi;,context th~t 
. " the project was considered asm educational project." 

_, ..•. 1. 22. Asked w~.~ther ,a. d~~itc production pr.ognimme'lit respeCt . 
. tOf HJE"'2500 was eve~ consid.trre~andlirawnup; the Minilf-ry Of 
,·j)~ence, in a note, hav,e stated, '.- '. I 

',' :. ".-. 

"No '6e~nite' production proiramm~ inreapect.of HJ~25" 
engine'w~~ C$nsidered aJld 4-r~w~ \.!p" 'Th~"8ftIine was sW 

., .... : ..... 
, . tinder develo~en~. :'Unless tthe ~ein.e bad.achieved the 

. req\iireCl parameters, flO .PW'pose ,w.euki:baw;·been serve. 
, ,'by 'drawin, the ~tai~ pmducUoJl, ,pro~. The t .. 

tative programine, however, . h~dheen drawn which ia 
sllowp. i,n >the Boa~d papeo.tt .. . '", ,.., 

~ . 
. ,. ~ -Tt 'ig:·~we~.:er: ri~t~ ~1J1 '~' ;~.,~~on fu~~~'~ the Milli-
ostIj in ~~"l, 191~: that the, 'p~odl.lCti~' ,progr.amme was' drawn up in 

.. ~t84 i~lf and a revised productiCl1\' schedule was -subseqUently draWll 
!Up in 1967. . . ~. . 

, 1.23. 1'heAudit para has stated that while examiniJ)., the requMt 
-.of the undertaking for a development grant of Rs. 100 lakhs GO'V'el'n-
~ent came to the conclusion (Feobruary 1968') tha;~ by the time the 
-engine was developed and productionised, the entire requi.rement of 
'Iluch engines would have been met through imports and in the cir-
oCumstances the de\'elopmen,~ of tl)e ~ngine wou14 be purely an 'educa-
tional project', ' . 

On being asked whether from the long range point of view t~e 
,idea was that We l=:hould be self·sufficient in the matter of en,gine~J the 

witness has depo~ed: 

"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 ~as the basis 
"thereof, the Ministry, in a note, furnished to the Committee subse-
Cluently, have stated: 

"The decision that the p-rCljed CQuId be carried only as an edu-
cational project was mad~ in February 196ft The decisil)lt 
was taken on assessment of the availabLlity of the indigen-
ously developed engine and tite production programme of 
Kiran aircraft. which led to the conclusion tha,t the engine 

l' ' would not go in~o production as ~,.~n~r~ :requirement 



. would have. been met by the time the' 'production ~oulcl 
start.'-' 

. T. 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 terma- that this. 
was only in the nature of educational project. The educa-
tional asPect of the project, however, was a.lways 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 Aeronaudc5 Com-
mittee which considered this project recommended in Apri11969 that 
it sliould be pur.sued to completion as a development ppoject regard-
less of the. end uSe. The specific conunents in the Aeronautic3 Com~ 
mittee's Report on the engine project and the' action taken by Gov-
erhmen~ thereon as furnisher! by the .Ministry of Defe!1ce are repro .. 
duced below: 

"We would like to make a special reference to the HJE~2501) 
and the agricultural engine projects. The history of 
development of HJE-2510 is a go)d 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 iIll 
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 Pr:xiuction for the completion of the HJE'-
2500 project. The existence of two separate teams was 
an impediment to the sanction o~ the expenditure; ac'-
ceptance of our recommendation for the merger of the: 
two teams should rem:)Ve 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 Nl. F. (1) \70ID (HAL-I) dat .. 
1 9 June, 19'12." 



1. 
1.25. The Aeronautics Committee bad, in their repOrt submitted 

in April 1969:' recommended the merger of the GTRE and the 
.A,.ero-Engine Design Division of the pubUcsector undertaking. 
During evidence, the Scientific' Adviser indicated the latest poaitioa 
in this regard as follows: 

I 

"From the view point of r~ar'Ch anj development that W1S 

accepted in principle by the Government but .... that h3s 
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' tW'O 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-
~med it did not undertake any resp'lnsib!lity or take 
any executive action in regard to this." 

1n a note furnished t.') the Cont.'llittee subsequently, th~ Minis-
~ of Defence have stated: 

-'The implementation of the· recommendation W:l3 discU3S~1i 
in the room of Defence Secretary, in JulylAugl.lst 1972. 
There was general agreement on the respe:tive oles of 
GTRE and HAL. It was decided that in order to give a 
practical definition to thi& agreement, the details of res-
pective programmes on work schedule for 1972-73 shou1d 
be drawn and a scheme of co-ordination and integrati:m 
of efforts in common fields should be present.ed. On this 
basis the respective' 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 th~re has flot been any ov~rlapping of efforts. 
Over the years substantial investment of resources hav(~ 

been made in GTRE where a, strong nucleus Air Engine 
Design Team has been created.' In compari3m the man-
power and res,)urces available at HAL Aer'J-Engine 
Design Centre are modest. It has been fett that a major 
project of ab initio development of advanGa technology, 

t Aero-engine should be handled by GTnE where sufficient 
facility' and exp::!rtise in handling .such pr:)je,::ts are 
avai1able. Recently, Rajadhyaksha Committee have 
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recommeDded that the Design aDd Development of Aero-
engines may be excluaively left to GTRE; As such the 
merger of these, two teams would no more be neceaary.t' 

1.26. The Audit para points out that in May 1970 the under-
taking submitted revised proposal for RI. 150 lakhs (Foreign ex-
.change RI. 40 lakbs) and a time-frame of 50 years 2 months (i.e • 
.July 1975). The Committee desired to know the _reuons for the 
.lncreaSe in the estimated cost of development (with 4 prototypes) 
born RI. 41 lakhs as originally envisaged in February 1900 to 
as. 150 lakhs in May 1970 and the actual expenditure incurred. upto 
elate. The Ministry of Defence, in a note, have stated: 

"\ 

"'The estimates for the development of FL 'E-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 RI. 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 av~il.able in 1960 to make 
a very realistic estimate of the machine hours required 
.for fabrication of prototype compl>nents. From the in· 
formation available at that time, an estimate was made 
of the manhours required -for prototype fabrication and 
the manhour rate as appUcable 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 am. Thede 
had been increase in cost of material and manhours in 
the period of 7 years by . which the estimate of fabrica-
tion and development of 4 prototypes of the engine had 
gone up from as. 41 lakhs to as. 1001akhs. 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 h be increased. The estimates made in 1970 

. for the development of the engine was Rs. 150 1,-\ \{. hs. 
The reasons for the increase in the development cosi 
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from Rs. 100 lakhs to Rs .. )50 lakhs can b~.enJ.UlleratecI as. ::followS':'·,·, ,. "':" .,.'" ',', : .... ' .. " ... 

" . 
(a) increase in, the manhour rate noted "and the anticipated. 

increase in the next 5 years (Rs. 6 was taken for the 
original estipla~e, ,the prese~1. estimate being Rs. 12;50). 

:(.b) estimated' increase in CJst of fab~ication of forgings .. 
and castings-the original estimate was based on data.. 
available before so~e importa~t,' forgings and castingS:' .. 
were developed for OrpheUs engine.' This experien~e:: 
has· given a more realistic data on cost of development. 
of forgings and castings. ... 

(c) Price escalatiJn for raw material since the original 
prop?sal was ,made .. 

(d) Increase in price for bought out items like accesscries: 
which have to be specially suited for the design ot the-
,engine. . 

The actual expenditure incurred on the projE'ct upto-
date is Rs. 81.98.1akhs." 

1.27. According to the Oct:>ber 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 
yea,s 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 b!lSis of the experience so far gained.. 
The first prototype' had e~n~red certain difticulties. 
during the initial test bed rwmins. Upto 1970 it had not. 
bcien possible' to rUn the engine at the designed speed. 
It was reali$ed hy 1970 that it wu difficult to achieve 
the successful development of major components of this. 
engine such as Turbine, eombusti.on Chamber acoessories-
on the engine itself as originally planned. It was consi-
dered better to test these components individually on 
separate test facilities instead of tes~ing them on the-
engine.~' 

ODthe Committee enquiring that having inQicated a firm sche-
dwe, .,bat specific efforts were made by the undertaking as welr 
as tM Departments ofJ)efence and. Defence Production to ensure-
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that t~.e ~chedul~ was .aqh~re~ to, the ~inis~ry in another note .b.ine:~ 
s~~'~~~t after the sanction wa~ given~y the Government, a peria-
dIcsl 'reVIew of the progress of the project was made by the BoarcI 
of Direcbrs of the undertaking. 

1.28. It is seen from the Audit para that after the revised pm-
posal put up by the undertaking in May 1970 had been cleared iD 
January 1972 by the Aeronautics Research and Development BOIlEd. _ 
Government granted in June 1972 an amount of Rs. 150 lakbs to tile.· 
undertaking for this purpose. The Audit para also pOints out u.t. , 
according to the public sector undertaking the development wark. 
could not progress due, inter alia to 'lack of fund"s. In this coDJJ&!Ic-' 
ti::m, tlW Committee drew attention of the representative of tile 
Mipis,try of, Defence to the recommendation of the Aetonautics Com- -
mittee made in April 1969 that the project should' be pursued ta . 
corppletion and desired to. know the reason for a delay of mare 
tha,n 3 years (April 1969-June 1972) to sanction the grant. "l"IIe:-. 
Secret~ry, Defence Production has started in evidence: 

"This was apparently due only to discussions with the MiDit-
try of Finance and others as to where the funds wCJliW 
come from. The amount sanctioned ultimately w& 
Rs. 150 lakhs. The question was whether it shoulcl he 
from the Aeronautics Research and Development BaanL 
Ultimately Government sanctioned f.rom its own sotll"c!l!ls' 
and not from the Board." 

1.29. On the Committee pointing out that whereas funds .. 
importing engines to meet the requirements of IAF were readiIr' 
available, funds for the indigenous project which could give boaIIt-
to the nation's prestige were delayed, the witness has the fono.mc 
to state: 

"As f~r a~ the imports are concerned, they were related to GIl: 
airframes manufactured by HAL. Engines were bro...-
in . phases,. to meet the manufacturing programme; ... 
also t:) m~t the requirements of the Air Force. There-. 
fore in a sense it acquired a priority, which' an edw:a-

- , -
tional project would not. The source of obtaining faIIIIIr; 
was a matter for the Ministry of Finance to ccu;ifer_ 
They ultimately gave us funds from Government SOUlcea. 
It was budgeted for and sanctioned. Apparently wbII1t 
had happened was that because it was an educati'" 

. pr::>ject, it had to a certain extent slipped in the order .c . 
priorities .. ' ..... There was a lot of. discussion ..... 
Finance at that tim.e which could have been avoided'-
It was a fact that it took. so much time. I think, per--
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nally, that it . wa,s a pity. I can only. 8.1' that pert. 
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, recotnmend~ 
ed that this P'I'0ject should be pursued to completion. The under~ 
taking, however. a.pproached Govelnment with a revised. proposal 
10r a development grant of Rs, 150 lakbs (Foreign exchange:Rs. 40 
laJt!ls) in May 1970. The Conunittee enquired why it took the un-
dertaking over a year to submit revised proposals. The Ministry 
of Defence have, in a note, stated: . 

"Though the recommendations of the Aet"l)nautics Committee 
were available in April 1969, HAL were not .spteciftr.ally 
required to resubmit the revised proposal The matter 
was examined by 'the Board of Directors in February 19'10 
and the Directors called. for the .technical assessment of 
the userulness ot HJE-2500 engine. It was in the course of 
this asessment 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 23 may, 
1W70." 

Explaining reason> for taking more than 12 years fronl tht' 
launching of the en.gine project (February I9&) and nearly 5 years 
from the time the first request was received (October 1967) fot 
"" ~aDl from the undertaking, to sanction (in June 1972) a grant of 
&. 150 lakhs, the Ministry, in another note, stated; 

"HAL's request for grant of funds was received in October 
1967. The reaSON for delay in sanctioning the funds 
have already been explained. It may, however, be added 
that the uncertainty of the end use ()f this engine remain-
ed throughout the pteriod as a major factor for delay in 
sanctioning the funds. Even in 1964 on the facts 33 found 
then it was felt that the engine would not be available 
for use in KiI'an aircraft by the time it was developed 
and productionised." 

1.31. Since one of the stipulatioN made while sanctioning the 
grant of Rs. 1501akhs in June 1972 was that the undertaking would 
submit periodical progress reports to Government-no time~frame 
was, however, specified in the sanction for the development: of the 
engine-the Committ.ee enquired· whether thlssttpulation was SIC-
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Wally eompUed with .. The MlniBtry of Defence have replied in. tile 
amrmative and added: 

"The progress report on the project submitted to the Board 
of Directors alongwith the minutes of the meeting were 
sent to the Ministry tor Information." 

As regards reasons for non-specificatiOn. of time fram.~ in the sane·· 
tion, the Ministry stated that nothing was available On record iD 
that resp'ect. 

1.32. The Committee desired. to know the role assigned to tM 
Aeronautics Research and Development BoaI'd in this project. The 
Ministry stated; 

"Aeronautics 'Research and Development Board (ARDB) 
was set up on the recommendations of Aeronautics Com-
mittee. The ARDB examines all major project proposals 
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 proje~t was 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 pS;a stltes that the Aeronautics Reseatch and 
Deve"0P'Ment B09rd had set up in May 1972 a Technical Committee 
to a~ess various pro~ects of propulsion systems including this pro- . 
jee-t. The Committee's report submitted in December 1974 did not. 
however, de31 with tiu" proje~. An explanatory note furnhhed by 
1he Ministry to Audit in February 1976 in this regard b reprodUCfMl 
;""ell\y: 

"While this pToje' 1 was originally intended to be an item of 
reference to the Committee, the terms of reference lor the 
guidance of the Committee as communicated by Air 
Headquarter:; did not refer to this project and that the 
Comr.littee blsed theit' deliberations on the terms of re-
ference made by Alr Headquarters. The rea!Ons' If)!' not 
deaUng wif1 this project by the Te:=hn1cal Comnllttee 
have b:~l'l ~i "en by the Directorate of Aeronautics (R&D) 
in April 19"'; 83 follows: 

(Q) Consideration of HF-24 was of immediate importance 
at that time. 

~ It wa:; r.:,t possIble toeomp1ete· the proceedings 
within t:l(, tme-frame because of 'the pl"eoocupJtion of 
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"the Ch.air~an of the Committ~~ in his .. very .m.~ny .r~s--
ponsibilities as well as that of the members." , , 

,When the Committee referred to a letter dated 22 May, 1972 
fmm . the 'Director, AR.D.B. addressed to_ the Te:-hnical Committee 
of which Dr. Ramachandran was the Chairman, which, inter at'a,. 
stated that "A technical committee has been formed to assess design 
and development proposals received from the Illldustry, R&D Orga-
nisAtion and other agencies in the form of propellant system and 
make suitable recommendations", the S~ientific Adviser ha~ clarified: .. 

"It is certainly true that consideration of HJE-2500. engine. 
which we have been discussing. was one of the items gi ven 
in the original terms of reference to the Ramacl'iall0ran' 
Committee by the ARDB. However, the Ramachandran 

t' Committ-ee received a communication from the Air Head-
quarters .in· which they stated that their particular interest 
was in a comp'arison of the engines which ha,ve been pro-
posed by GTRE and HAL for the Marut aircraft, HF-24. 
The Ramachandran Committee seems to have confined 
itself, to this later communi nation from Air Headquarter's 
nam.ely 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--
chan Committee confining itself only to the later communication 
from Air Headquarters when its terms, of reference had already 
~ notified earlier by the. ARDB. The. Ministry, in another note, 
.. ted: 

"'11le exac't reasons are not available on record. There we! a 
need to get clear picture about the engine proposals ill' 
respect of HF-24: aircraft. The deliberations of the Tecb-
nicaJ.Committee- had to be completed at an early date end, 
therefore, tbeCommittee appears to have confined itself' 
to the· terms of reference suggested by Air Hadqu8t'ters." 

The Ministry of Defen('e had informed the Audit that the Direc-
torate of Aeronautics (R&D) had stated in April 1976 that one of 
the reasons for the Tel::hnical Committee not dealing with the HJE--
2500 project was that the proceedings could not be completed within 
the time-frame on account of preocc~pation of the Chairman of the 
Committee in his very many responsibilities as well as that <-f the 
members. During evidence, an observailon was made that if the-
Chairman had too many respo .. sibifitiel, then h~ should, haw bM!1I 
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, '~'shiftei ~ls~whe~ '~d' s6rnwn'l! 'elsi 's'h~u1trh:a~W'b~~';"h?~u~\' i. 

In this connection, the Scientific Adviser 'has' stat~d:"! ,,;:'" ,: t.1 

#. ...... .' ..' • . " 

f:- ' ",' "H~re' tll~e, 'is' nothi~g 'that, I 'ca~ realty offer, ' 1 ful~r' ~gree 
.' 'with 'you that lb~te mi,ght"be delays of, tHe 'otd~r oictiys 

::::,' ... '. .' or ,ii,' ~~S:.~'!( a: 'r~~\i~t'of' extra' work' 'tliai',tnight h,aV;ftJ~,,",'~>' ~ be 
, , don'~' 'Bu t, one ca"mot cettainly Jffe'i' , this as an ex~i!t." .'. .,.~'."", ... .... ,'.~ .. " '. : .. ~" . '.' ......... ; .. ,:'.' 

":';.'·'rne·Comtditt~e desi'reCi':toknow:the ~s:on'wllrch l'the :m~ 
• ";rale 'had"eO'ffte 'to' this.'cOnclusiGn',arit1;:whetAer'a'ny titt*~1r8lbet4 .. 
":~fted fOr 'tbe-·conip1et1rin)of the 'Commit~·s "'cJ:e1f,be'tatiori's:'tilfbe 

'Ministry'in a nOli stafed~thWt -this was b!iSed'd"n ~ D:()':)'ettet't"v-
,.,_.~jr~m,the !b~~, Secretary,,~R?~ ,~nd;,~ no"timt;':1ra~.wlB ~ 
,ciJi~ A-nsweting anoth~r ,question 'Yf~th~ AJtP'B was kept m-
~fQ~ periodi~ry o~ "t~'e prQFess oC~1ie Co~mt~te~~s work, ttle 
... :~i~try/epli~d: 'Yes'." ., ,,:':, •... ::', T":': 

. • .. ..11 " ",; . ~ I. • .0",... ,.... .' . I • .'. 

. 1.34. ASked to give a detailed note indicating wha.t! part of the 
.1mpQrt of Viper en~nes'~ po\yei the ~r~ aircr~i.' c,qli1d have been 

avoided, if the HJ~2500, proj~t had, beerl PUI'S\l~d,. energeticallY 
to its finality arid given the nece~ry financ~al inp\l~ and encourare-
'ment, as proposed by HAL in 1967 and as re:o,lllJll~ded by the 

. ,,Aeronautics Committee in 1969 and what would. haVe ,\>een the COot 
of the engine as ('om pared with the cost of the Viper. engine, the 

-Ministry have rep'lied: 

"According to the Agenda paper fOr the HAL Bo~rQ meeting 
held in May 1967, production cost Was tentatively esti-
mated at Rs. 3.4 lakhs per engine for prodiiction rUn of 
200 engines. In any development proje~t, 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 deve:op'edand thereafter pro due .. 
tionised, it would not be possible to calculate how many 
engines actually could have been 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 iDdigenous 

,engine and how would it ha.ve 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 a 
different type of aircraft and thal the proj~~t had achieved its edQ. ~ 
-<'ational objective. ' The Ministry of De-fence staled (January 1971, 
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.. , ~t ~ with tbe UDCIertaki.ng·s ~ for the-
faNelosure of the ptojerl. 

Since the HAL· Board while reYiewing the position of the' pro-
\ jed in July 1974 had decided to progre&s the same energeticaJiy· til 
'-,*" of extended programme for manufacture of Kiran aircraft, 
.. Committee enqui!'ed into the eireumsta.nces in whi=h it bact 
1Ieiea O'ecided subseqUt!'DtJy (April 1975) barely niae months there-
... ,. to foredoee the project. The Secretary, Defence Productlo!'l 
.... _ted in evidence ·'A morUto~ Committee ~nc 0( all 
_petta had gcme into it. The Direetow ot Development and DeaigD 
WIllI &lao there. I will read out this .poi"tion. Here it says: 

, . 
~, 

"An estimated 91,000 machiM-bours pier annum a,re requll"eCl 
fo, ma:nU:facturing the prototype engines" Stnee tbe~ w. 
no eapa.city available tor this purpose, in the prototype 
shop of the Engine Design Department it was planaed' 
that the wol'k could be done at the Engine division. Due 
to ~vy pressure of work on the existing manufaeturing 
programme the engine division is unable to accept this 
eommitrnent. The possi1?ility of getting the machine 
hOUTes from other divisions of Bangalore complex w;:s 
also examined but none of them has any special capacity 
for undertaking this work. As such work on the fabli-
("ation or th", p'.'ototype engines has been almost at :l 

standFtilj curing the last 6 months. 

A new rue: C'ontrol system is required for the engine. Tv."O 
firm~ b UK, name!\' Lucas Aerospace- Ltd. 2nd Do\l:ty 
Fuel Syst€':ms Ltd, haVe s!-.own some interest in tl:le matter 
but the expenditure quoted fOT the dt-velopmentwork. 
is very high. 

The weight of the present prototype is 20 per c,ent hig~r 

than the targeted value. Weight reduction would in-
volve 34 eompc>nents and would therefore require a 
greate-r deal of effort and t.ime. 

Thel"e is no C'omme-rcial value in this pToject since the engine 
(~anoot be 'productionised' in time fot fttment to Kiran 
aircraft which is being further developed as an armed 
yemen for which an engine with a thntst 01 .. ,... is 
required. 

'l'he project was undertsken fCYC deriving an educational 
value. nJis requirement has been met to a certain ex--
tent since the first prototype has de'\'e-loped a desip 
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\I tarast of. " ..... It the required. SFC, ~ such the IU .... 
2500 J'I'O)en need not be ~ tu:ther." 

'Jibe report Of the. Monitorimg Cqnmjnw was accepted by the· 
Board and this was, doeec:l .. He bas added: .• 

. '.' 

"1 happened to 8e Chainnan 01. HAL at that ~e. 1 .. ¥ft . 
glad k» say that this has gone on very weU.. Firat pr0-
totype has come out; orders have come a~y.· U KiI:aa., 
production line had gone OD, jt wo\1ld have~u~' 
good reaalt&." 

·AMecl wt.ether it meant that. at that poiDt of"_e, if HAL'" ...-m of-:"vJew W85 sympathetically.~, muth better results 
. ·eouJd haYe ·been proclueed, the witness· bas stated: 

" . "No, . Sir. The .HAL's ~onitoNg Committee's, view wu 
at'Cepted by the Board. The view was that the projeet 
should be c:loS4l'Ci." 

It is seen that though the HAL Board bad decided in April 1975 • 
. '.0 foreclose' the project, Government had agreed 'to the propoml 
. enjy in January 1976,' Giving rea~Qlls for ~is delay of nine months 
in taking the decision, the Ministry have, in a note, stated: 

"HAL's request fIor Government approval to foreclose HJE-
2500 project was received in the end of Jul\' 1975. HAL's: 
proposal was not only for the fore=losure of the proj~ 
'but a160 to allow it to spend the unutilised amount 
ngainst other projects. The other proje:ts had not ~1l 
specified. HAL W2.s requited to sp'e:ify the projects 
against which they proposed to utilise the amount, The 
.actual expenditure incurred, the amount reimbursable 
1.0 F'..AL in ~rms of Government letter of June 1972 an~ 
the unutilised amount needed certain cls'!"ification. The 
processing of this (as-e took about 5 months." 

The Committee enquired whether Government hsve since S3nC-
tt.ned the foreclosure of the project and if so. what was the total 
expenditure incurred and reimbursed bv Government upto-date 
on the project, the Ministry have replied: 

"G<7IleTDl'lletlt have since sanctioned the foreclosure of the 
project t~.de GO\'emment letter No. '8./1/70/D (HAL-I) 
Vol. n dated 27-3-76. Total expenditure incurred so far 
on the project is Rs. 81.98 lakhs of which Government 
would. subject to Audit \'e-riflcation. reimburse a.bol.lt 
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.. lts. 65.3.7. bkb,.s: .: A~OWlt $9. fa/: . rei~~'~~a. to HAL is 
Rs.65,i1",2't7.",'" ..... .' ,'" . r .' 

.'."; , .. -'. 

~.', l!i6.~· another ~b"s~~~tioil Yi.f~~e '.Sd~~i~~~ .~.~~t )p~~(!!,m 
'·_lay. qUIte a substantial atrtbulft nadbeen spent In carryIng alit 
~riments on this engine when there was. no chance ot succeSS, 
'J6e witness h-ad. the folloWi~g to state: ,,~ :. ,.,;< .,~. ~ 

.'"" .. i '''W~ilfyob~aY-pu{ iith~t ~~y, i ~;quii~ 'ce~tain that the 
~reaii,ation ti)at' the '~bJpheUs ~ngine ~oU1.d .stretch bey-

r., '.' .. ,.. ona l1Y76-77 'into 'the' 80's was kno~,tp ij.A.L. before, but 
having treated this £s an educational project. we had to 

..,pursue it up to/1 paracularpoint whieh M'W\lld-~c}ve to 
, ~t.t oUr..; tDgi,neers' ·had··indeed derivee··_n~t'1l.fNm 

this projoet .. The.fi~Ill.'-bench testing'; whaflelv .. tbe '-!fiDe 
they had made. had to be gone through. There was no 

.: ,~ .. ' 
~..: ... -, 

. ' quentc;it 'of dostn~ ,do'wn the·preject:' ... The fMai testine 
.... ;\.,': ..: C)f··1I'le ftgi~'was made 1rr"Aptil-~y Itv.f:·····Befofe thetJ 
f r I could not close down the'Pl'oject:; If .. r· tiad dODe !IO, 

1 ~ then .~e, would ~a.ve left the ~in~s. hal~. way,. At.. that 
itltllcutak' point . of time, having gone, intO ail :these 

. things, 'we :had to bike a decision Vihether to con\hibe 
.it or· not. This engine, wethi~k., wo~d never ~~~t·~v;.. 

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

,oj' 
f" ~~' ,~ 

Asked when it had been realised in 1967 itself that this WI!lIi 
~.lOing to succeed, what was Government's reactioh at that time. 
6e witness has stated: 

,( 

"'That re::!lisation had come, because at that point of time. 
the Kiran had a delivel), schedule and we were thinkin~ 
of the delivery scheduled for the HJE-2500 also. To 
match the two would mean that we were falling beyond 
the Kiran delivery. Then We came to the conclusion 
that this engine would enter into production, which 
strengthened our belief that this would have gone 
through !lS a development exercise, as a rectification 
exercise further than it was ne~essaI'y at a particular 
point of time. When We made a final engine, it gave a 
'Cf!ohain thrust and we felt that the engine' would teach 
us something. Beyond that .any further expenditure on 
it by lowering the weight and bringing down the engin<:! 
to dimensions etc. would· have been justified onlv jf it 
would have been possible to use the engine on any ail'-
-<:raft. But since that use was not there, therefore, we 
c'ut down the expenditure and closed the project., .. 1 do 
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admit that if the HJE 2500 had gone according to I!Icb-
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 a 
different matteI'." 

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

"This 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 h!lve spent, the results·· by . 
world standards are a fairly creditable achievement. Pea-., 
pIe 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 
manprower resources. ManpoweI' lresources have to be 
built up to produ:-e 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 othel" 
parameters such as weight." . 

, 1.37. When the Committee p'ointed 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 be~ause of lack 
of funds, expertise and coordination, the SecI'etary, Defence Pr0-
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 tI'y!ng to build up was certainly far too 
sm!lll for a project of this nature, despite the fa~t that 
the pace of sanctions from the Board more Or less follow-
ed the pace of expenditure. So, going by the records, 
one CanDot say that there was always a ahorta«e fJI.. 

2603 L.S.-3. 
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funds. But then, it can be argued the other way-an 
institution spends as much funds as al'e 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." 

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

"As I have mentioned eal"lier, right at the beginning itself, 
when it was started with a very small amount of Rs.5 
lakha, one could not really have regarded it as a major 
engine development programme. The period of two 
yean be regarded really and essentially as a study. One 
mould remember that aircraft engines, uptill now, havtt 
either come in aircraft which have been imported or for 
aircraft manufactured in the country that have been pro-
duced under licence. This was 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 How 
gas turbine engine project in the country. So, I would 
eerta1nly say that it was the initial step in getting into" 
guturbine technology, and the various fall outs resUlt-
ing from it have been mentioned in a paper which 1s 
ready for submission to the Committee ...... This was 
a paper which was prep!ared in the Department of Defent'e 
Production. When ~e talk of the development. of an 
engine of this nature, we have to work on a variety of 
bldividual components, then the assembly a.nd 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 developttlent 
and manufacture. We could cert~inly give the list to the 
Committee mentioning those items which have resulted 
'in saving of foreign exchange." 

~.39. The Committee referred to an earlier statement made by 
tile Secretary. Defence Production, during evidence that the 
absence of a prototype shop and adequate testing facilities as well 
as the lack of adequate expertiSe in the field were some of the 
faetors responsible for the HJE-2500 and other development 



projects n'ot 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 
Def.enceIDRDO 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 
was 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 deveiopment projects and this practice 
has been followed in case of every major development 
project-" 

eAt the time orractua! verification. Audit have pointed out that it should be' '.Tanual Y. 
1972", 
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1.41. The Committee desired to know how effective coordinatiora 

and liaison were maintained between different Aeronautical Re-
search establishments in the country, viz. Developmenting of HAL. 
OTRE, 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, industrieslR&D organisation in the 
field of aeronautics are represented in the ARDB and 
every effort is made to pool all tbe available resources and 
avoid unnecessary dupUcation 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 ill&-
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 t.abo-
ratory and Aeronautical Development Establishment etc. 
is being made 80 that there is proper coordination and 
Haison amo~" them. National Aeronautical Laboratory. 
HAL, Air Headquarters and Directorate of Aeronautics 
are fully associated with technical evaluation of arty major 
programme e.g. recently a detailed analysis about certain 
aspects of a medium tactical transport aircraft (METAC) 
was earned out by a Sneclalist Gml1n with members from 
NAL, HAL, Air Headquarters, GTR.E and Directorate of 
Aenmautles." 
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1.42. The Committee were given to understand by Audit that 
the Ministry of Defence had also stated in January 1976 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 prcr 
posal was considered earUer, the Department of Defence Produc--
tion have stated: 

"The proposal for u~e 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 
auitable 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 a8 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 
bunt as far as development is cancernd. and it has been 
flown and we believe successfully so. Some more tesUng 
is going on. We may remain eonfldent <that this witl 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 n 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. 2.0B 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 .... If we had stalled ilie execution of the Kiran 
orders, we could have possibly attended to this work. But 
that could have meant delay in the supply of th~ Kiran 
aircraft to the Air Force." 

1.44. Explalnin'g 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 ia 
known. They raised it considerably. To that extent, we 
have paid proportionately more by way of sterling costa, 
than we used to do ear11er 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 developme.ut of an Indigenous engine to replace the 
Viper engines being imported for the KinD air.frame being manu-
factured by HAL, involving an expenditure of nearly R!i. 82 1akbs, 
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 vaeellation displayed by Government right 
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from the time the project was conceived till its abandonment is ill-
ncusable. The various lacunae a,nd deficiencies in the implemeal. 
tation of the projeet have been discussed in the followiDa para-
rraphs. 

1.46. The proposal for the desip 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 objec:t of re-
placing the imported Viper engi,ue for the Basic Jet Trainer thea 
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 sta£e who had sug~sted that the delivery schedule of 
the eD£ine should be speeded up as much as possible 10 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 8,U indJ,.. 
,enons 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 proceeded. However, tn course of vme 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) w .. 
to be fitted in. Consequently the authorities chose to designate it u 
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 
81 an 'educational project' when the chances of its materialisatioD 
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 un,iustified, par-
ticularly in view of the fad that the Kiran production itself was 
running several years behind schedule. 

L47. The Committee observe that the project report prepared b.1 
the undertaking suffered from many deficieDcies. 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 n'l. 41 
lakhs) (F.E.-Rs. 11 lakhs) had to be revised to as 100lakhs (FE-
Rs. 12 lakhs) in October, 1967 and to Rs. 150 lakhs (FE-Rs. 40 
lakhs) tn May, 1970. Moreover, it did not set any finn time targeb 
for the completi~ 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 becaus4! there was no cross-check available. The 
Committee feel that while entrusting the project of such macnitude 
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 
deficie.ucies should have forewarned the Government of the inade-
quacies of technical talent with the undertaking and steps should 
have 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 
th:at 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 undertakinl: 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. 

1.49. 'l'he Committee have been informed tI:lat against the esti-
mated cost of developme.nt of the project of Rs. U lakhs, the Board 
of Directors of HAL san.ctioned lor the project Rs. 5 Iakhs in Feb-
ruary, 1960, Rs. 10 lakhs in December, 1962 and Rs. 5 lakhs in Jan-
uary, l00t9, aggregating RQ. 20 lakhs, pending the sanction of the 
development grant by the Government. It was only in June, 1972 
that the development grant of RI. 150 lakhs was sanctioned by 
Government 'l'his indicates that Government were not attaching 
to the development project the importance that It deserved right 
from the very begin nina. H it was desired that the undertaking 
should develop an engine quickly 80 that its production cobIa 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 bring 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 Committee feel that If Govemlnent had shown a little more 
enthusiasm and keenness to have the project successfully executed 
and to achieve its desired objective, by makin, avaUable adequate 
resources to the undertaJdng In' time, perhaps the project would 
... have eDded in a faiHo and the country W'OIIld have aeldeve4 a 
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breakthrough in the manufactme 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 separalt' 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 years even after the development 
project was recommended by the Aeronautics Committee in April 
lKfJ to sanction the grant of Rs. 150 lakhs for the project in Junf" 
1972. 

1.51. 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 cun appreciate the pace of development be-
ing retarded on account of inadequate expertise and technical 
knOW-how, they find it l18ther disquieting that no guidance was 
available to those responsible 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 
flnal tests which is held out to be pal·tinny responsible for the delay 
in development. That sueh a ventUl'e 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. 

1.5%. HJE-.2S00 project was recommend'ed by tbe Aeronautics 
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 dool with this project. During evidence .. the Com-
mittee were informed that the Technical Committee had, on the 
advice of the Air Headquarters, confined It~elf to the consideration 
of engine pt'op05als In resped of another aircraft and due to pau-
eity of time 'the consideration of H1E-2500 project could not be 
taken up by them. The Committee are unhappy at the Technical 
Committee skipping over the H.JE-2500 project although it was 
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within th~ terms of referencl" 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 INt 
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 recOlD-
mendation of the Aeronauti~s Committee came to be discussed at 
a high level only in Jtdy\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 tel,hnology for aero-engineti 
should be handled by GTRE where sufficient facility and expertise 
in bandling such projects were available. The Committee note 
that while in 1.960 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 fUllds 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 hardl1 
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 tbtl 
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 Kirnn Mal'k-n had been formulated in 1975. The eost of thia 
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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 COlD-

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 deficie. 
des which bad marred the successful completion of the earlier 
project. 

1.55. In the light of the shortcomiDgs and lacunae noticed iD 
regard to this project, the Committee would like to mqke the follow-
ing Rlggestions for formulation and implementation of develop-
ment projects: 

(i) The aims and objectives of the clevel~ment project 
should be clearly defined. 

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

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

, iv) Obce 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) YI1'Ill targets for stage-by-stage completion of the project 
should be laid and these should be adhered to. 

(vi) Proper cootrol mechanism and procedures should be 
evolved for monitoring the progress of the implementa-
tion of the project. U 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 'tightt of the results contemporaneously 
being obtained, after a period of 2 years from 'go-ahead' 
and a decision regarding further continuance of the pro-
jed· taken accordingly. 

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

Project for the development of an indigenous aircraft. 

Audit Pa.ra.graph 

2..1. In 1956 Government approved a project for the design, 
development and production of an indigenous aircraft by a public 
eector undertaking. The time for development was initially esti-
mated at 4 years and the cost at Rs. 1.09 crores. The aircraft (MK 
U) was to be designed around nnd 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 gi\'en 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. 2..34 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 
after an expenditure of Rs. 2.38 crores had been incurred (para-
graph 10 of the Audit Report, Defence ServiCes, 1966 refers). The 
Public. Accounts COlll.JJUt.tee (70th Report 3rd Lok Sabha-1966-67) 
had dommented on the infructuous expenditure and the fact that 
a cOstly project had be'8I1 undertaken without eDIUl'iDg the availabi-
lity of a suitable engine. 
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2.4. The search for a suitable engine continued. Another engine 
"D' under devebpment in another foreign country was 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 8Jl 
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. 1.09 crores in 1958 
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. 

2.6. 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 WIB in-
ducted into service in 1968. 

2.7. The development of a trainer version of MK-I aircraft wu 
'approved in May 1964 at an estimated cost of Rs. 78 lakbs which 
was revised to Rs. 3.70 crores in May 1971. The first prototype 
flew in 1970. Actual expenditure up to March 1975 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-TI aircraft Government sanctioned in January 
1963 the development of a reheat variant of engine 'A' by a Reo-
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 c:)St 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 RI. I." 
'Cl'Ores was incurred up to March 1975. 



2.10. A profit margin on the development expenditure at the 
rate of 5 per cent up to March 1970 and 71 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 19750-
76 at the latest. In regard to the wide variations in the cost and 
time schedules the Committee pointed, inter alia, to the Jack ofi criti-
c~ 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 etTort 
and diverted attention and toa 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 c:>mpleted in October 19'71() and a provisional type 
llpproval 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 incorporaTting this engine. 
These were fonnally notifi,ed in January 1972 and envisaged the 
man'lfacture of a large number of such aircraft to be inductt:ed into 
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service by mid-1970's. In December 1971 the public sector uncfer... 
taking, all !the basis of a feasibility study, estimated the cost of deve-
lopment at RB. 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 11 TE'Chnical 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 ot 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 underta1dn.g submitted the time frame and cost 
implications of the Air Headquarters proposal as well as two. addi-
tional alternatives envisaging deVelopment of variants of engine 'A', 
one by the public sector undel1taking and the other by the Research 
an~. 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-TI aircraft. 

2.17. Meanwhile, the matter was considered by the APEX Plan-
ning Group which accepted the Adr 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. 

2.1B. 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 1972 has, 
l'towever, not yP.t been modified. 

2.19. The: alternative engine variant proposals were also consider-
ed at a high level m~ing in the Ministry of Defence in July 197~ 
when it was decided to con.tinue work on the reheat engine develop-
ed by the Research and Development establi!dunent 1\5 wen as to 
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immediately authorised development of the alternative variant pro-
posed by the public sector undertaking. Both projects were to be 
menitored by the existing steering committee for the aircraft. No 
formal sanction or approval for the development of the alternative 
variant by the public sector under-taking 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 8 cost of about 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 
\<ariants 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 tYJ)e approval since accorded 
til 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 (wi~h 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 th8l~ 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 suit8lble monitoring commit-
tees be se~ up to review the progress of the projects. 

2.24. Total expenditure on the development of the aireraft and 
tul'ther development of the engine variants amounted to Rs 21.48' 
e'Ol'es to the end of March 1975. 

2.25. A final decision on the abandonment of the project haa Dot 
yet been notified by Government (February 19'78). 
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2.26. The Ministry of Defence stated (February 1976) that t~ 
-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. TheP.A.C. had earlier in their 70th Report (3rd Lok Sabha) 
{)n pa.ra lo. of the Audit Report (Defence Services) 1966-Manufac-
ture of Englnes·-already highUghted 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 enswring 
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 entel'ed into with a foreign COWl-

try in July 1962 for development of an engine suitable to Indian 
reqUirements and its subsequent foreclosure in February 1964 when 
i+, 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 
$abha) , the Committee had, inter alia, the occasion to observe: 

"~ 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 wouln be 
more realistic in planning such projects in future. The 
Committee wo~ld also like to emphasise the necessity for 
developing a sound indigenous base for manufacture of 
aero-engine so that the country may achieve self-reliance 
in this sector in course of time." 

De~el.opme71 of HF-24 MK 1 Aircraft by HAL 

2.28. Accordinlit to Audit Paragraph, in 1956 Government approv-
ed a project for the design, development and production of an indi-
genous aircraft by Hindustan Aircraft Ltn., Bangalore-Public Sec-
tQr Undertaking. The time for development was initially estimated 
2603 LS-4 ' . -.-~ 
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at 4 year~ az{d 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 up to Rs. 70 lakhs was authorised in March 1973. The actual 
expenditure upto March 1975 amounted to Rs. 8.12 crores. 

2.29. As already stated, the time for develc.pment of the HF-24 
MK I aircraft was estimated at 4 years. The first prototype of MK 
I 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 19M 
and the aircraft was inducted into service in 1968. 

Development of HF-24 MK I-Trainer Aircraft by HAL 
" 

2.30. Th~ 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 aircrlUt. was delivered by the 
Undertaking in March 1975. 

2.31. In March 1975, the two development projects (namely, 
MK I and MK I 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 improvementsl 
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-
aircraft" and that "in view of the overlapping nature of the two 
projects, it was considered easier to book the expenditure for both 
1:he projects under a common head." 

Revi6ion Of cost estimates 

2.33. The Ministry were asked to state as to why the original 
est~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 bad 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 I! the initial estimates for which were prepared in 
1956 was the first project undertaken in India for the development of , 
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 ori'ginally anticipated. During develop-
ments, numerous technical problems were encountered requiring re-
peated modifications to ·t.he original design concepts. The scope of 
efforts required for important areas of development such as fatigue 
testing, test fiights etc. was also not properly appreciated. 

Time targets tOT 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 I 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 I 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 durin'g the development. Accord-
ing to information given to the Committee, however, the tirst proto-
type of this aircraft tiew 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 I) with a 
readily available but less powerful engine to be undertaken by the 
Rindustan Aircraft Ltd. (HAL). was an interim 8JTangement Pend-
lug 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 wag initially estimated at Rs. U)9 croreS, walt mvised fro. 
time to time so much so that the total expenditure by March UtiS 
reached the figure of a.. 8.12 erores. 

2.37. The Committee note that i.D 1964 another project for the 
development of a trainer version of Mark I aircraft was approved at 
an estimated cost of as. 78 lakhs. The estimated cOst of this project 
also was revised to Rs. 3.70 crores in May 1971 and the actual ex-
penditure on the project upto March 1975 amounted to Rs. 3.21 
crores. In March 1915 the two development projects (viz. Mark I 
and Mark I 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 authori5ed by Government on improvements to this 
aircraft making a total of Rs. 12.42 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 00 encountered with 
the development of this aircraft" was Dot available with HAL. They 
feel that in the course of implementation of the project which wa" 
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 obserVe that though the development 
project for HF-%4 Mark I had a time-frame of 4 years ending in 1960, 
the project has continued and even on the 1 JUly 1976. an expendi-
ture of Rs. 1.02 crores was a)tthorised 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 flnd that in July 1176 a further expeaditure 
of B.s. 1.0% orMes was S8Detioned by Government to carry out 
"certain essential improvements and modifica~ions in the Mt\rut (8F-
24) fleet now in service with the lAF." The Committee would like 
Government to exercise strict control on expenditure on thi! aecount 
so as to ensure that further expenditure on improvements and modi-
fkatioos to HF-Z4 (Marut fleet)' produces definite results and i5 not 
allowed to go waste as heretofore. 

Abandonment of Retromodifi.cation Project for HF-24 and canceIl~ 
tion of orders for 'I'rainer Aircraft. 

2.40. The project for development of a reheat variant of the 
Orpheus 703 engine for filtment in the HF -24 airframe being manu-
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factured by HAL has been discussed in subsequent paragraphs. It 
was decided in 1974 that the project for retromodifioation should be 
given up. lit 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 MaTch 1976. Audit has p10inted 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 fOT 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 ine~capable. They have stated that the tedundancy on 
the trainer manufacturing pToject 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 01 sp'are parts production to maintain the fleet of 
Marut MK I and trainer aircraft in the service of the LA.l". If the 
Tequirement of spare p~ts is higher than anticipated the redundan-
cy would go down to that. extent. 

2.42. 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. 

2.43. The Ministry was subsequently asked to indicate the latest 
position in reg,ard to tbe redundan,cy. 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 trainer aircraft, the redundancy on account 
of material and labour is estimated at as. 3.64 crores. The detailed 
assesl!lll1ent of the redundancy is being made by HAL. It is stated 
that this redundancy was 'inescapable and arose mainly out of the 
dlftlculties 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 gatnfully utilise the material rendered 
redundallt on acco1lllt 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 (whi~h 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. 5.67 crores was incurred upto March 1975. 

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

(Rupees in lakhs) 

----------------------------------------
HF-:l4 MK lA, 

HF-24 MK II-Old 

HF-24 MK II-New 

HF-:l4 MK IB 

HF·24 MK IBX 

HF-2.j. MK IR 

HF-24 MK II/Adour Engine 

HF-24 T5-16 Engine 

TOTAL . 

'On account Expendi-
paymentl diture as 
sanctions 3 t -3-76. 

107'00 99'02 

7'47 8'17 

29'66 29'66 

19'62 19'62 

94.38 94'29 

31:l·S8 312.58 

I ' l:l 

570' 71 

2.47. It is noted from the above data that sanctions/on-account 
payments approved. by the Government do not cover the following 
expenditures: - ~, .. \ J 

HF'24 MK II Adou[ Engine 

HF·24 TS-16 Engine 

HF·:l4 MK II Old . 

RI, I· 12 lakill. 

RI, 0' 511 lakh, 

RI. 0.7° lalth, 

2,48. It has been stated that the expenditure on the above project 
was incurred by HAL initially from their own resources and that 
recently 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 
large 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 UDder 
execution remained uncovered by sanctionsl'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 
bad 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 em 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 uptto March 
1970 and 7i per cent thereafter was allowed to HAL. The Ministry 
were asked to indi::ate the considerations for allowing profit to the 
Public Sector Undertaking On development expenditure. In reply, 
ft lssta ted: 

It has always been acceptted 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 appr6>&ch because HAL would be required to 
invest their manpower and other resources on the deve-
lopment project and in this respect exe::ution of a deve-
"lopment project cannot be distinguished from that of a 
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 pToftt 
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 including 
manufacture would earn much greater proftts and 5 per 
'Cent was thought to be low ·and therefore 71 per cent was 
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worked out as a compromise. It isa very small figure_ 
'fllere is a lot of development work in HAL. This p'rofit 
which they earn would help finan:::e 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 production 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 agreemellt 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-
tinu.cd. 

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 informs·tion, 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 Septem~ 1964 between the two Governments 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 ide31 power 
plant for an aircraft meant for the ground attack Tole which was 
then our principal requirement. Further. it would have taken seve-
ral rears 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 agreemellt of September 1964. 
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2.57. While foreclosing the agreement, the Government of India 
extended, inter alia, the following concessions r:o the foreign country 
"as a gesture of goodwill": 

(i) HF-24 IBXairframe, 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 tndia for development of the engine in the 
foreign country. The cost of these services and supplies 
was estimated to have been Rs. 22 lakhs. This included 
the cost of 2 Orpheus engines loaned to the foreign coun-
try. 

2.58. During evidence the representatives of the Ministry of De-
fenee 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 p'ayment involved in this. It was 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 available" 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 secllt'ity risk involved, present or future, in 
leaving the air .. !rame and the engines in the foreign eoun.try, it hu 
been stated that "no such security risk was stipulated" 
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2.61. As indicated in the Audit para, the collaboration agreement 
with the foreign country foreclosed in 1968 entailed an eXp"enditure 
.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 aero-engine under development 
cin 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 servfce 
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 engines 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 Orphe'lLS 71~3 engine 

2.63. Consequent on the non-availability of a more powerful en-
gine for the proposed aircraft HF-24 MK n. 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 
lliteraft 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 pTojected 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 
{;ystem. As an interim solution, installing the 703 reheat engine was 
proposed in a p"aper for the Emergeacy 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 
(17000K) "as the only expeditious solution." In July 1965, decision 
was t!lken on the report of the Technical Study Group that MK IR 
be proceeded with on a higli priority basis. The specifications of 
HF-24 MK IR were finalised by Air Headquarters i!1 August 1965. 
However, in March 1966, 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 sf\ortcomings. Before 
the matter could be analysed further, the only prototype of MK IR 
~rashed 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 (17000K) engine. In January 1972 Air Headquarters 
issued "Requirement Standard I of 1972" which the Orpheus 703 
·reheat 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 ot "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 S.;ptember 1973. 

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

2.84. The Dep8l1'tment of Defence Production were askeci. 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 facUities 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 
<leal of work." 

·MK IA after development was referred to as MK-m. 
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2.65. Iu lI'eply to a question whether all necessary inputs-
8nancial and physical-were timely mane available to ensure that 
the project dId not languish on this account, the Ministry have 
stated: 

liThe 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 was the first major task which the 
establishment was handling and henoe 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 
703 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 betwp.en 
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 took place was that due to structure of the air-
frame the real all'ea of the fusela'ge 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 tllat 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 avail. So, the aill'craft 
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 unlter 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 defect~ which r.ame up 
in 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 completen 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 
lain 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) fiight 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 E'sse!'.sed 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. dup'licated systems, rear and 
modifications far improved base drog arId so on. All these airframe 
cr.anges were Incorporar';ed in the prototype air('raft 
progressively and trials with rega.rd to these changes were conducted 
in addition to the trIals on the reheat ~ystem. 

2.68. It is further stated that the tlme taken for the Bench develop-
ment of reheat was 4 years which considering the resources in~sted 
and complexity of the tasks was not exce!lsive. A formal 150 hours 
development test was completed on the 703-170')oK reheat system in 
May 1967. The main reason for thp. time f~ak.t:n was the fact that the 
flight trials with only one prototype aircraft covering the whole range 
of development on both airframe Rnd engine activities took a long 
time. In order to accelerate the flight dt~velopment for this project 
a second prototype aircraft was built in iate 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 .JUT\t: 1971. Air Headquarters accep-
ted the aircraft with Orpheus 703 reheat (17000 K) engine. 
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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 t.hat 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 alSQ been pointed out that the tota·} 
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 Dep~rtment 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. 14lakhs 
was accorded for manufacture of only one prototype. The total 
sanction of Rs. 78.50 lakhs was given in seven successi,ve 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. Regardin.g the procedure of €xcluding 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." 

2.73. 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. Out 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 pllid to HAL WaB jar 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 lor 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 ,t.o 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 Detence 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, machinerylequip-
ment and accommodation have been sanctioned to R&D Laboratoriesf 
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 ma.chines/equipment are specially needed for a project their-
cost is included within the cost of the Project. Similarly, travel costs 
etc. incurred specifically in connectiCln 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 i'~. is certainly possible to 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 accountslestabIishment 
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 w'ill 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 URer. 

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 Otl1! !!let of requirements and reach a 
certain conclusion on the bnsis 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 ra,t.e, 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 t.o be 
ultimately." 

.Retro7nodi/ication 

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, So 
proposal was formulated for development of HF-24 MK II at an 
estimated cost of Rs. 8.90 crores. It was originally envisaged that the 
additional MIt-II aircraft should be ordered but the matter was re-
examined in the light of the constrnint 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 founei that with this particular air-
frame, there was a certain problem relating to dra,s 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 sta~ that the Research & Development 
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.had come to fruition, and t.he end-product had become tully 
,usable. However, we have to remember that this has to 
serve a purpose; that the user must make use of it e1Tective-
ly. In this particular case, the aPltlysis 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 Department of 
Defence Production, the representative of the Air Force stated: 

r 

" f 

"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.... tind this would meet the close-
support requirements. We looked tor an aircraft with a 
deeper range. We wanted longer radiOUl and when Mark 
11 fttted with reheated engine figure was given to us it 
looked promising and we said, yes., we woulcllike to have 
.re:quirement standarcls slightly revisecl. At the time this 
was being considered we were going ahead with another 
,proposal received from HAL .... engine proposed by HAL-
was a little more promising .... a little more attractive than 
Mark n fitted with reheat engine developed by GfI'RE. W& 
thought we would ask HAL not to proceecl with Mark n 
'but to go in for this .... model and .... injected in the HF'-~ 
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 Headquarter~ Kuggested that the project 
'Oimited 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 tJf 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 Inclo-Pak conflict of 
1971 indicated the need for an aircraft having a longer range than 
the one preeeribed in the requirement standard I of 19'72. On the 
.ther hand it had become clear during the development of HJ'-~ MIt 
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11 (with Orpheus 703 reheat engine) that tberewaa .no< posaibU1ty of:: 
improving the range of this version to the extent required. by the Air 
Headquarters. An alternative proposal had beep 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 improved 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 MX I aircraft with a provision of Rs. 10.41 crores for deve-
loPment ~d Rs. 59.40 crores for retromodification. The proposal was 
aJ)Pro'ved 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 Pr0-
duction). 

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

Ch4nge in Requ.irement Standard 

2.83. Audit has informed the Committee that at the meeting held' 
in the room of the Raksha Utpadan Mantri in July 11n3, Air Head-
quarters indkated that retromodiftcation 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,. 
Dot yet been modified. 

2.M. The representative of the Department of Defence Produc-· 
tion was, during evi~nce. asked as to why the Air Farce accepted' 
the reheat engine in 1972 when their experience of Indo-Pakistan . 
Jaoatilities in 1971 was different He replied: 

i . 

"I believe Standard I of 1972' was issued' thereafter. Possibly 
the lessons of 1971 had not been absorbed. 5u.bsequent· 
resistance on the ran~ took' concrete form abOut 'si~: 
months later. They do ihsiSton range panlmeter." 

.' . , " I 

2.85. Subsequently, the Ministry of Defence were asked to state-· 
tile reuons for the standard of requitement I not: being decided 'bJt: 
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the Air H~uarters before the acceptance of the retrornodificatioD 
propos;al in May 1973. They have stated 

"The cbange in standard of preparation became necessary 
only after assessment of Air Force requirement became 
available m toe light of experience of Indo-Pak war. Th~ 
new standard of preparation had no direct connection with 
the retromodification proposal. The retromodificatio~ 
proposal came in only on account of financial const>raints.'· 

The main difference in standards is stated to be' "longer radius of 
action." . 

2.86. In reply to the question as to whether any form~l amend-. 
ment to the requirement standard was made, it is stated that it was 
not clfnsidered necessary "since the only manufacturing agency in 
the country had confirmed the possibility of radius of action even 
higher' thari the Aior Force requirement. . .. by new engine." 

2,87 .. A point was raised during evidence wh'ether the Air Heag.", 
quarters communicated their views ~n 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 p'.l'l"iodically." Supplementing him, the repres.. 
eotativ,a of the Department of Defence Production has stated in this 
connection: 

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

On being asked whether the Chief or Air Staff had concurrent ap-
proval of the Defence Secretary when he made that statement, the 
representatj-ve 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 been 
attended by the Defence Secretary himself as a major decision wa. 
being ta~en, he stated: 

"One w01,11d have thought so. I cannot now recollect what 
W~fe the circumstances in which he was unable to attend 
but I have no dOQl>t that all this was fully within his know .. 

.. ' ~ge, because these things .were repeatedly mentioned iQ 
'. the debates which went round in the apex group. Th. 

,.," .... ' ~~ .. ,Sec;~"as himself very actively a"octated m 
... .,;.; " "JIlL tb4t:~.'~.: .. " . ·.r ' "", . , 



:Subsequently replying to the question whether d'scussion of the 
-q uestion in various Steering Committee meetings obviated the need 
for keeping Government fully informed by formal communicatjons 
~ ecommending closure of the project, the Ministry have stated that 
"the Steering Committee consisted of the representatives of the 
Minist>;y 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 
,oi 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, in-ter-
alia, that the aircraft fitted with the reheat engine would not meet 
,:the operational requirements( as defined in JulylSeptember 1973). 
The alternative proposals of engine development (with high cost 
and long gestation periods) were not considered justifiable in the 
-context of the then limited requirement of retromodification. It 
was, therefO'l'e, decided that the retromodi1ication programme should 
,be given up and the orders placed in September 1971 and July 1972 
upon HAL for the manufacture of, trainer aircraft should a130 be 
'cancelled. In September 1974, Air Headquarters r~ommended that 
further efforts on the improved version of the aircraft be abandon. 
ed. Government sanction for the cancellation of the orders on HAL 
[or the manufacture of trainer aircraft was issued on the 24 March 
1976. The formal Government orders closing the project to develop 
MK II however, have, according to the Ministry, not so far been 
issued but no expenditure is being incurred by any agency 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 aboutRs. 8SO.0 lakhs compared to a 

~ muchsmaUer fiaure of about Be. *,0 ·lakAs~dedOll.th. 
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.... (engine proposed by HAL) and about Rs. 560.0 lakjl!~ 
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 enginee--
ing on the airframe would have been required. Moreover, 
the reheat system was given up for reasons of perform-
anc~. . Subsequently after the examination by the. Ape:..: 
Committee, it was found that the overall finances would 
only permit the allocation of about Rs. 10.0 crc.'res which 
was quite enough for the retromodification to a number 
of Marut a!rcraft then held by Air Force .... and the time-
factor for the modification also became quite large under 
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 wa~' 
actually worthy of consideration." 

Total 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. Govern-
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, ~n 
sanctioned by the Government in July 1976 to carry out certain e,·· 
&entia! improvements and modifications in the Marut fleet now \n 
service with the IAF. The total expenditure on the development of 
the Marut Project including its variants is, therefore, expected to 
be ot the order of Rs. 22.48 crores (Rs. 21.46 crores plus Rs. 1.02 
crores). Expenditure incurred upto Mareh 1976 is stated to tr 
Rs. 11.95 crores in respect of Marut MK I and Marut MK I trainc:-
development. 

Critical Review after abaadollJlleDt of Projeet 

2.9.1.. From .u.e if\fo.rmation placed before the Committee, it 
would appear that. a costly 'J:'oject ~I been foreclosed after a 
period of nearly 18 years without achievm, the desired objective. 



,Government were asked to indicate whether a critical review haa 
been made of the project particularly of the organisati:>nal inade-
.quacies, the decision making processes det1ennination and ade-
.quate monitoring ot time and cost estimates etc., with a view to 
evolving guidelines for the future. In reply Government have 
.tated: 

"Every development pr~ect has necessarily to end at one 
time or the other. The project for development of 
HF-24 rasulted 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-availabilit,y of suitable power plant. But for this 
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 engine. 
mOore powerful that the existing ones. 

HF-24 Project was reviewed by HAL/Government from 
time tOo time. The Steering Committee 'was constituted 
by the Government in 1963 to remOove 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 prOoject on the operational 
efficiency of, the Air Force for which the aircraft under devel:>p-
ment was irltendea. In reply, it has been stated: 

"0.perational 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 affected the opera· 
tional requirements.·~ 
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.'2.:93 •. The Committee observe that since the exIsttn, BF-U air-
~ fell CODSlderably short of the then operatioul reqairemeats 
'Of the Air Foree, Gas TurbiDe Research EstablisJunent (GTRB) 
--of the Be_arch and Development Organisation of the Ministry of 
:Defence took up a project for the development of reheat variant .f 
Orpheus 703 engine (already JD use) for fttment to the HF-!4 air-
frame. They ,"so note that as early as in February 1965, the Tecbai-
-cal. Study Group (headed by Air Cdr. Moolgavakar) reported that 
;;atlthoughtbe reheat engine would meet the tben existing operatioaal 
requirements, it would' have "some deficiency in the radius of action." 

"The Stucty .Group bad accepted the reheat variant of Orpbeus 703 
eigine as "tb only evpeditious solutioll." It has been admltt_ 
that . in March 1966.it rcame to liK'ht tbat the test-bed performaDee 
.. f HF-N MK I A Oater redesigned as MK IR) fitted with reheat 
'Version of ·Orpheus 7crl engine "was inferior even to MK I fltttMI 
with Orpheus 703 en,lne In dry climb and cruise due to base drar." 

'Jt is further .. dmittect that in L969 the prototype aircraft fitted 
"With reheat· variant of Orpheus 703 engine was flown and this pro-
totype also showed .some sborteomJDrs. This prototype bally 
crashed in January 1970. The Committee find that in spite of 
these results, the' GTRE was allowed to continue with the reheat 

. development project inClUJ'ring expenditure which ultimately pro-
""eel larg~ly infructuous. In February 1973, when Air Headquar-
ters suggested abandonment of the project lor manufacture of 
MK U aircraft with reheat engine on the grounds, inter alia, of 

'financial .tringency and instead proposed retromodificatiou of tbe 
uJsUng MK I' aJreratt, the retromodUleaUon of the exlstln, ai.r-
craft with· reheat variant of Orpheus 703 engine eontiDued to be a 
subject of research and development in the GTRE even thourta It 
was well-known that rebeat variant of Orpheus 703 engiDe bad the 
problem of base drag. The Committee· are unable to appreciak! 
as to why the Govemment persisted with the project for develop. 
ment of reheat variant 01 Orpheus 703 engiDe and its fttment in tile 
HF.24 air-frame wheD it came to their notice as early as 1966 that 
it caused the problem of base drag which reduced the performallce 
of the alrcraft far below the operational requirements. 

2.94. The Committee also fail to understand why the proposala 
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 GTltE had not prov-
ed a success. 

2.95. The Committee find that Government had sanctioned the 
(development of reheat system for Orpheus 703 carine WhIeb was 
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th.,n in USe in HF-24 aircraft by GTRE in January 1.963. The test 
trials of the reheat engine were, bowever, completed 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 prototype 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 been expedited by a well-
organised monitoring system. They consider that it the availability 
of only one prototype aircraft for trial purposes was found to be 
handicap res,\dtin~ in inordinate delays in development,: GTRE 
.hould have pointed it out to Government at the appropriate time so 
that Govemment 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 1.963) estimated. 
by GTRE at Rs. 14 lakhs. However, according to Audit, the total 
cost of development of the reheat variant by December 1973, had 
eome to Rs. 2.02 erores. It Is held that the sum of as. 2.02 crores 
Includes also the cost of establlshment and the cost of the engines 
which were loaned by HAL which were to be retumed to th~. 
According to Government, the expenditure on the project had been 
only Rs. 77.41 lakhs out of which as. 76.4 lakhs is stated to have 
been paid to HAL for various facilities and services while the re-
maining as. 1 lakh was spent on local purchase of items from sources. 
other than HAL. As for .. a'ation of cost from 14 lakhsin January 
1983 to as. 77.41 lakhs in December 1973, it i. stated that the pro-
jed was not sanctioned In its entirety right at the very beginning •. 
·It was carried oat in progressive stages and each stage was taken up-
only after the successful execution of the preceding stare. As re-
preis the exclusion of the cost of establlshment 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 aU the three Services and since even without any 
specific project the expenditure on regular establishment would 
have .been incurred, It Is not proper to include thts manpower cost 
u project eost. The Committee do not consider this plea as tenable· 
and feel that for correct appreciation of cost of development of a 
JII'Oject, It Is desirable to include in the cost of the project the cost 
ef 81t+1ishment allocated for the project. This procedure for-
...,.tatI .. 01 CMt II abo .edrable .. order to llave a fair UIIflIS·· 
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ment of comparative economics of development project belD, p ..... 
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. 

2.97. The Committee note that in February, ),973, the Air Head-
quarters suggested abandonment of the project tor the manufactur& 
of HF-24 aircraft with Orpheus 703 reheat engine on the ground, 
inter alia, of financial stringency and proposed instead retromodifi-
ration of the existing HF·24 MK I 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 retromodiftcation were considered at a meeting in the room of 
Rabha Utpadan Mantrl 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, aDd 
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 en,ine develop-
ment were not considered justifiable In view of /lhJgh costa and 
long gestation periods" and the "Limited requirement of retromodi-
f~ation." 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 etlort OIl the 
Improved version of HF·24 alrenft be abandoned and since then.~· 
expenditure is being ineurred by any areDey on this behalf, altho1ll'b 
DO formal Government orders closinl' the projeet have 10 far beeII" 
issued. The closure of the project has thus rendered Iar,ely ID-
fruetuous a total expenditure to be of the order of as. 21.46 CI'OftS 
upto the end of March, 1975. The Committee are unable to appre-
elate the reasons advanced before them for a sudden foreclosure i)f 
the project specially when huge expencUture had already been in-
curred on the projed and, as stated by the Ministry of Defenee 
themselves, /lOperatlonal neeessity for induetion of an aircraft with 
an adequate range still remains." 

2.98. The Committee also note that the requirement standard , 
of lt7Z foro MK D with rebeat engine wu issued by the Air Head-
q1Ial'ters in January It'7Z. The rebeat variant of Orpheus '703 eltelae . 
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developed by GTRE met this requ.IremeDt, but when fttted to tile 
HF-24 air frame it caused the problem of base draa" which red .... 
the performance of the aircraft to even lower tbaIl that of BF-24 
fitted with ordinary Orpheus 703 engine. In July-September 1173, 
the requirement standard wu 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 raising of the requirement standard became necessary as a 
result of the experience of the December. 19'71 War. the import of 
certain types of aircraft from abroad anel a new role envisaged f_ 
the HF-24 aircraft. The Committee feel that the action of the Air 
Headquarters in issuing the "Requirement standard I of 1912" for 
MK II with reheat engine in January 1972, when the experience of 
It71 War were still being analysed, was a little hasty. The C0m-
mittee would, however, llke to point out that the revision of the 
operational requirement in July-September. 1973 could not have 
had any deeisive 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 developmen~
of an engine of required specifications and standard for fitment in 
a particular airframe, the claim that "the reheat system deslpe4 
by GTRE had met the full speelfieatioos in respect of thrust, specllc. 
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 enrtoe for the 1IF-24 aircraft In writing. It Is 
maintained that the expression 01 views by the representatives. of 
the Air Force at the Steering Committee meetings was thought 
8ulicient. This Is rather unusual. The Committee feel that as the 
development project was to eater for the operational requirements 
of the Air Force, the Air Headquarters had a special responslblllty 
In regard to the development project and their views In regard to 
the suitability of the cnd-product should have received the impor-
tanoe that they deserved. The Air Headquarters should also have 
fol1owed up the views expressed during Steering Committee meet-
ings by writ.tcn communication to that effect to the Defence Minls-
try SO as not to leave ambiguity of any sort as far as the stand of 
the Air Headquarters was concerned. That this was not done Is 
rerrettahle. 
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Further Development work on reheAt Bt/!tem 

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 ~d in March, 1972 a.nd a total 
amount of Rs. 35 lakhs was sanctioned upto February, 1976, there-
for. In view of the long time taken fOlf 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 II. 
The aim was study the feasibility of incorporating a high degree re-
heat system on an actual engine as is required in advanced techno-
logy engines. The task envisaged at the time of sanction of project 
was to des:gn and develop the system upto demonstrator stage to 
established technical f~asibi1ity. -

2.101. As for the achie~ments 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, U.K. 
Out of a total sanction of Rs. 22 lakhs, an amount of Rs. 19.65 lakhl 
has been committed/expended. An additional Bum 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 U.K., against which the expen· 
ditute 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 fttmeat 
of OrpheuCl '703 reheat en~ne developed hy GTRE on HF-24 airframe 
had the problem of drag, the Aeronautics Research and Develop-
ment Board sanctioned in March, ].912 further development work Oft 

the reheat system and a total amount of as. 35 lakhs was sanctione4 
upto February, 1976 for the purpose. The CommHtee are Informed 
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that this project was for the development of 2000 K reheat system 
- the Orpheus 703 engine and it was sanctioned by Aeronautics 
R&D Board as an independent research project and was not speci-
&cally related to development of HF-24 MK II. The task envisaged at 
the time of sanctioning the project Is stated to be "to design a~d 
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 facUities at National Gas Turbine 
Establishment, U.K." It is further stated that this 2000 K system 
Is being adopted for another engine development project now in 
haDd. 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 
asure that the amount spent on tbeproJect Is purposefully directed 
to aehleve definite fruitful results. 

Findings of Aeronautics C07nrMtJ.ee and action tClk.en 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 aircrllft 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 
OIl the recommendations of the Committee, the Govemmet have 
stated that in pursuance of the recommendations of the Committee, 
development of HF-24 MK I was vigorously pursued. 

j.,ros. 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: 

(iT The magnitude of the work had not been properly appre-
, elated while preparing the initial estimates. 

'" 

(ll), The ele~el\ts of~aterialand labour costa had not been 
properly allowed for the initial eatimatea. 
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, 
" 

(iii) The Indian design staff had not been experienced enougb 
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 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 wu 
inadequate, 

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

(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 o£ 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-24 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 ~ 
~ln regard to action taken on the observations, the note says: . 

fI'nle criticism contained in these observatioD5 is aeeepted. 
Lessons learnt from the expe"eDCe ,aiDed OYer tbeIit 
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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 
.1 RF·24 development project and have made certain observations. 
'fte more important of these observations have been summarised as 
follows: 

(J) 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. 

(iil) The Indian desigu 'stair had not been: eXperienced enough 
to make effective contribution in the earlier yean. The 
absence of previous experience in the development of air-
craft was Ii serJous handicap and a necessary allowance 
for this deficiency had not been made in the estimate-s 
of cost and time. 

(Iv) In the Government,· there was no critical examination 
of the pro.iect 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. 

(vU) The methodology followed of a small number of proto-
types followed by comparatively large-number of pre· 
production aircraft has Dot given satisfactory results. The 
concenSUS of studies carried out In U.K., France and 
USA was that the alternative of production of a larger 
number of prototypes followed by replar production 
would yield better results. 

'('\"III) The decision to relate the development of an aircraft to 
. : the sueeessfoll completion of an engine UDder develoP':· 

ment abroad was not wise. 

• , ' (IX) 'l'h~out the .htstoryofthe dev,:lopmen,t .~HF-!" air--
, " erIft, polley' ~ were made reprd1arthe cIIeIM 01-
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the eupae. Each of tbe cbaDps IIlvolved COIWderable 
design dori and diverted atteatton from the devel~ 
ment of HF·24, MK I Also concurrent with tbe pro--
cramme of development of the 1IF-2f MK I aircraft, HAL 
had been engaged III building and supporting the ~ht, 
development of several versioDs including HF-24 MK I 
with airpass. 1IF·24 MK lA, 1IF·24 MK IBX and HF·24 
MK IR. 

Z.108. Indicating the action taken on the observations of the 
Aeronautics Committee, Government have stated that "the crttl· 
cism contained in the observations is accepted and that the lessons 
learnt from the experience gaiDed 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· 
rlaUses 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 Tight of the findings of the 
tedmJcal team indicating a distinct progress and a clear possibility 
01 fructlficlI,tion of the developmental etrori in the near future. 

NEW DELHI; 
December 9, 1977. 
Agrahayana 18, 1899-(S). 

C. M. STEPHEN, 
Chairman, 

Public Accounts Committee. 



APPENDIX 

====-.=.: .. -. __ .-.. _._-_ .... _; .. :::;;:-_._.-=-_.-=. ======== 



APPENDIX 
S'I'ATEMENT OF CONCLUSIONS/RECOMMENDATIONS 

-------.------------
SI. Para No of Ministry/Department Conc!usion!Recommendation 
No. the Repon COIlc:erned 

1 
--

2 3 4 
. ---. -----------------

I I . 45 Department of Defence Having considered the written as well as oral evidenee submitted 
Production to them the Committee are led to the conclusion that the project for ::t 

development of an indigenous engine to replace the Viper engine 
being imported for the Kiran airframe being manufactured by HAL, 
involving an expenditure of nearly Rs. 82 lakhs, falled due to a 
variety of factors, the prinCipal among them being the lack of Ii clear 
objective of the whole project the inability of the Government in 
maldng available adequate funds in time and absence of adequate 
expertise in HAL leading to considerable delays in development. 
The vaccilation displayed by Govenunent right from the time the 
project was conceived till its abandonment is inexcusable. The van. 
ous lacunae and deficiencies in the implementation of the project 
have been discussed in the following paragraphs. 
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CORRIGENDA TO SECOND REPORT OF PAC (SIXTH IDK SABHA) 
ON DEFENCE SERVICES. 
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