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INTRODUCfiON 

I, the Chairman of the Public Accounts Committee as authorised by 
the Committee do prese'nt on their behalf this Eightywseventh Report on 
Paragraph 7 of the Report of Comptroller and Auditor General of India 
for the year 1979-80, Union Government (Defence Services) on Replace-
ment of a basic trainer aircraft. 

2. The Report of the Comptroller and Auditor General of India for 
the year 1979-80, Union Government (Defence Services) was laid on 
the Table of the House on 28-4-1981. 

3. The Committee''s examination has disclosed that five and a half 
!Precious years were lost in the search for a -: ommoa; trainer aircraft to 
serve the needs both of the Air Force and civilian users. The Committee 
have pointed out that lack of adequate coordination and interaction bet-
ween the Department of Defence Production. the Air Headquarters, the 
DGCA and HAL has been responsible for the abnormal de1ay to which 
the project has be-en subjected. Meanwhile, there has been a ste~p esca-
lation in costs. \Vhilc the dcvrlopmcnt:tl cost which \vas estimatl'd at 
Rs. 168 Iakhs in ApriL 1975 ha-. gone upto Rs. 537.40 bkhs at 1980 
price level, the unit cost of manufacture h:ts gone up from Rs. 6.40 lakhs 
to Rs. 19.25 lakl1s during this period. A more disturbing aspect 0f the 
inordinate delay is the demoralising effect on the training of pilots nil an 
:1geing, unreliable. and diminishing. fleet of aircraft. 

4. The Committee have called upon the Ministry of Def~ncc !l) ~tnda
take a comprehensive review of major tkvelopmcntal projects initiated 
during the- last 15 yl.'ars with a viL·w to ascertainin? the reasons for delay 
in their execution. This rc,·i,:·.v :-.hou1d altl'mpt to correlate the cn·cct of 
the dehys on t:,:..' moL~k .:nJ wmbat-wonhiness of Dcfcnc~ penonnel 
and the steps that may be necessary to obviate them. This studv mav 
also identify the projects which were abandoned half· \'>'nv and the ;~ason.s 
therefor. · 

5. The Committee (1981-82) examined paragraph 7 at their sitting 
held on 10 September, 1981. The Committee considered and finalised 
the Report at their sitting held on 23 March, 198Z. Minutes .Jf the 
sitting form PART II* of the Report. 

•No~ printed, .one cyclostylc-d copy laid on the Table of the House and fiV'e copies placed in 
Parhament L1brary1 

[ v] 



[vi] 

6 .. For facility of reference and convenience, the observations and 
·trecommendations of the Committee have been printed in thick type in 
the body of the Report and have also been reproduced in a consolidated 

. form in Appendix to the Report. 

7. The Committee would like to express their thanks to the Officers 
·of the Ministries of Defence (Department of Defence Production) and 
Tourism -and Civil Aviation for the cooperation extended by them in 
. giving information to the Committee. 

8. The Committee place on record their appreciation of the assistance 
Tendered to them in the matter by the Officers of the Comptroller and 
Auditor General of India. 

NEW DELHI; 

March 26, 1982. 
Chaitra 5, 1904(S). 

SATISH AGARWAL 

Chairman 
Public Accounts Committee. 



REPORT 

Replacement oj a basic trainer aircraft 

Audit Paragraph 

1.1 Aircraft 'A', built indigenously around an imported engine, was 
inducted in service in the Air Force in April, 1953 as a basic trainer •for 
imparting ab initio training to pilots. In November, 1965, the Air Head-
quarters (Air HQ) proposed the replacement of aircraft 'A' by 1970 by a 
more modern one and suggested that a feasibility study be carried out by a 
public sector undertaking (hereafter 'undertakng'). The Air HQ issued 
(May, 1968) the Operational Requirement for the aircraft to be developed 
to replace aircraft 'A'. The feasibility report submitted by the undertaking 
in February, 1969 envisaged development of an improved version of the 
existing aircraft 'A' with a more powerful engine. The cost of each aircraft 
to be developed was then estimated at Rs. 2.30 lakhs aod development was 
expected to take 4 years. The undertaking made certain changes in its 
feasibility report in May, 1969. 

1 .2 Meanwhile, the Aeronautics Committee, while observing that the 
prospects of designing a single piston engine basic trainer aircraft to meet 
civil and Air Force requirements were not bright, recommended (April, 
1 969) that the matter deserved a careful study before the undertaking could 
be allowed to go ahead to develop a new aircraft to replace aircraft 'A', 

ffhus, the undertaking's proposal was temporarily set aside and the matter 
10f having a common basic trainer aircraft was taken up by the Ministry of 
Def~nce with the Ministry of Civil Aviation. The Director General, Civil 
Aviation (DGCA) who had already designed an aircraft 'A~ for civil use 
requested the Air HQ to give their specification for the ab initio trainer. 
After updating their Air Staff Requirement (ASR) of 1968 to accommodate 
contemporary changes in the pattern of pilots' trai'ning, the Air HQ projected 
to the DGCA their revised ASR in May, 1971. No joint feasibility study 
by the Air HQ, the DGCA and the. undertaking was, however, taken up 
at this tlmo. ·,, :: ,, n '~ . ·. 

1.3 In October, 1971, the undertaking intimated the Air HQ that with 
a view to avoiding duplication in design effort, it would~ undertake a feasibi-
lity study only if the results of evaluation on aircraft 'B' were not acceptable 
to the Air Force. In November, 1971, a feasibilitY study of modifying 
aircraft 'B' (under development) to meet the Air Force requirenients was 

-·------------
Aircraft 'A'-HT-2 

Aircraft 'B'-Revathi MK. U·II 
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entrusted to the DGCA. The DGCA informed (December, 1971) the 
Air HQ that after providing for certain characteristics desired by the Air 
HQ aircraft 'B' had boen designed to meet more demanding requirements. ' ·- .. 

1.4 During February-September, 1972, an Air Force aircraft systems 
testing establishment evaluated 'B' and found that the aircraft fell short of 
the ASR and required some major modifications to improve its performance. 
The DGCA intimated (December, 1 972) that incorporation of all modi-
fications and improveme·nts could be carried out in about 2 years. How-
e~r, later in November, 1973, the DGCA suggested that the Air Force 
should consider inducting aircraft 'B' in its existing form as it met most 
of the Air Force requirements except cockpit lay-out and its cruise and 
climb performance. In December, 1973, the DGCA indicated that they 
had no pla'ns to incorporate the major modifications desired by the Air 
Force. 

1.5 In the evaluation carried out (July, 1974) by the Air Fwcc in 
association with the DGCA representatives etc .. it was found that the per-
formance· of aircraft 'B' in its current stage of development fell short d the 
ASR of 1971 in several respects. The DGCA, however, felt that ·1ircraft 
'B' had the basic flying and performance qualities for ah initio trainin~ l)l'th 
for service and civil requirements and its subsequent prototype to be dcvc-
l0pcd could he fitted with an.Y suitahle instrum_cntation and cockpit b)\1Ut 

for the requirement of the Air Force once a decision was taken that b:i-=ic~1llv 
aircraft 'B' was acceptable for Air Force use. 

1.6 Thereafter, no coordinated cfiort was made for further dc-vch ':•~n.::nt 
of aircraft 'B' to achieve the objective desired by the Aeronautic:- Com-
mittee. FinaiJy in October, 1974, the Air HQ recommended dropping c•f the 
proposal for adoption of aircraft 'B' for the use of the Air Force as i1 did 
not appear likely that the DGCA would be able to improve signifi'. ~u1tly 
aircraft ·rr ''· \ ich was not suitable for Air Force use. 

1.7 The DGCA stated (May, 1980) that had aircraft 'B' hecn 
accepted in principle as a suitable trainer, the country then would ha\: had 
an indigenous trainer aircraft to meet the civil and service requirement~ with 
the essential modifications needed for a trainer and that this would have 
saved a lot of unnecessary expenditure in obtaining a trainer from abroad. 
The DGCA added (Ja·nuary, 1981) that aircraft 'B' had been developed 
for civil use at a material cost of Rs. 0.55 lakh (labour cost being not 
separately available) and one prototype produced was given airworthiness 
certificate, but that regular production of h had not yet been taken up. 
Thus, even after nine years, the objective of replacement of aircraft 'A' had 
not been achieved. · · · 
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·1.8 Design and development of a suitable basic piston trainer ajrcraft by 
the undertakin.R-

Meanwhile, in March, 1973, the undertaking had informed the Ministry 
of Defence that supply of spares fabricated by it for aircraft 'A' would 
continue only up to 1976··77 after which retooling would be necessary and 
progressive import of different items, raw materials, and rotables would. 
become problematic. In September, 1974, the undertaking was asked to 
examine the feasibility of designing, developing and manufacture of a basic 
piston trainer aircraft (aircraft 'C') as per ASR of 1971 to be inducted 
in service from 1977-78 so that pilot training might not be disturbed in 1ate 
1970s. According to the feasibility study carried out (April, 1975) by the 
undertaking, the design and dcvelopme'nt cost was estimated at Rs. 168 
lakhs (foreign exchange: Rs. 12 lakhs) cost per aircraft was estimated at 
Rs. 6.40 1akhs (exclusive of profit) at 1974-75 price ]evel. After upd:tting 
the ASR of 1971 by incorporating further improvement'>, the Air HO i-:su~'d 
(February, 1976) a revised ASR to the undert:~.king. Sanction t\i the 
developnwnt of ~tircraft 'C' by the undertakin~ :11 :m est:makd C•l'~ of 
Rs. 168 lakhs was accorded by the Ministry of Dcf~ncc in February, 1976. 
The first aircraft was planned to be produced and d::?li\'cred in the fifth year 
after the 'go<1head' sanction of February, 1976. The lmdert:::tking ,· :,1\'d 
(March, 197R) that deliveries would commence i~ 19R I provided ::1 pro-
duction order \vas immediately placed. Bv Mav, 1979. two prototype;;: had 
been flown. The third prototype, being built invoh·;n'! complete red,,~ign
ing, was scheduled to he f1Dwn ir: December. 19RO. Besides. en~ r:wre 
airframe was also he-in~ built to the third prototyp~ stancl:ud for ce1rrying 
out strength stiffness tests once again in view of change in desi~n. 

1.9 While reviewing the progress on the development of aircr.:ft 'C. ;he 
Air HQ had indicated (May, l97R) that if the development w;1s n~)t 
ilccclerated, the only alternative would be to repbcc aircraft 'A' ( 1'.:i·1g 
maintained at high costs and accident risks with attendant problem~ un 
maintenance) through import. In view of the planned rhas;ng out of ~<r

craft 'A' from 1982 the Air HQ had further stressed (March. 1979) u~l1n 
the Ministry of Defence the need for induction of aircraft 'C' by 19R t -S2 
!'O that pilots' training might not be disrupted. The Air HO added th:t: in 
the absence of guaranteed performance of this aircraft, production orders 
on the undertaking could not be placed. The development work was still 
(October, 1980) in progress. The production order on the undertaking 
had not yet (October, 1980) been placed by the Air HQ. 

1.10 Cost estimates.-The project for development of aircraft 'C' 
originally (April 1975) estimated to cost Rs. 168 lakhs was expected to 

Aircraft 'C' -HPT -32 
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cost Rs. 377 lakhs on completion (i!Ilcluding an expenditure of Rs. 16.86 
lakhs on prelitriinary <ksign studies arid: certain additional features inturred 
by the undertaking from its own funds). This did not ificlude the elenierit 
-cf profit payable to the undertaking. Against an expenditure exceeding 
Rs. 29'8 htkbs incurred by the undertaking on the project up to end of 
1979, reimbursements inCluding provisional payments, aggregating Rs. 283, 
lakhs were authorised by Government to the undertaking up to January, 
1980. 

1.11 The increase in development cost was attributed (November, 
1979) by the Ministry to the increase in wages, overheads, inadequacy of 
the provision for escalation and increased development work on first two 
prototypes to improve the performance and handling. In March, 1978, 
the undertaking indicated the revised cost of production of aircraft 'C' as 
3round Rs. S.S-9.00 lakhs {at 1977 price level). 

1.12 The search for a suitable basic trainer aircraft to replace trainer 
aircraft 'A', which commenced in 1965, was yet to materialise (October, 
1980) even after a passage of 15 years. · In the meantime, the requirement 
had been met with the existing aircraft which was maintained at a very high 
cost and which also involved high accident rate. The Ministry of Defence 
stated (November, 1979) that the time taken in search of a suitable basic 
trainer aircraft to replace aircrafl 'A' was attributable to th'-! following 
factors: 

the undertaljng's proposal ( 1969) to design and develop a 
basic trainer aircraft for the Air Force was temporarily set aside 
till 197 4 in view of the recommendation of the Aeronautics 
Committtee ( 1969) to explore the possibility of having a single 
trainer aircraft to serve the needs of both the Air Force and 
the Civil Aviation; 

final rejection of aircraft 'B' by the Air Force was due to 
failure of the DGCA to modify aircraft 'B' to meet the Air 
Force requirements despite the earlier assurance that the air-
craft would be duly improved; a~nd 

the design and development l>f aircraft 'C' was entrusted to the 
undertaking after updating the ASR in February, 1976 in view 
of the enhanced performance required for 1980s. 

Delays at various stages in the development of aircraft 'C', the productiC'n 
cf which was yet ('October, 1980) to commence, have led to the following: 

estimated cost of the development of aircraft 'C' increased by 
Rs. 209 lakhs from Rs. 168 lakhs (1975) to Rs. 377 lakhs 
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( 1975) and iliereased in estimated ptoduotiOft COSt per aircraft 
from Rs. 2 . 30 lakhs ( 1968) to Rs. 9 . 00 lakhs ( 1977) ; 

necessity of maintaining a'n ageing aircraft 'A' at high costs 
and risk due to high accident rate; and 

conseque·ntial effect on pilots' training on account of dwindling 
assets of aircraft 'A' and also delay in availabi1ity of a suitable 
substitute aircraft. 

1.1 3 Production order for aircraft 'C' was yet (October, 1980) to be 
placed on the undertaking; this would result in slippages in its planned 
deliveries and possibility of import of a trainer aircraft could not be ruled 
out. Although the search for a basic trainer aircraft in replacement of 
existing aircraft 'A' started as ear1y as 1965, the Air Force was still (Octo-
ber, 1980) without a suitable aircraft. 

[Paragraph 7 of the Report of C~AG for the ye:u 1979-80, Union 
Government (Defence Services) J 

Induction of imprm·cd version of the basic trainer aircraft 

1.14 The Committee desired to know the life span of aircraft 'A•' and 
the year by which these aircraft were expected to be phased out. Secretary 
(Defence Production) stated:-

"It had a life of 5,300 hours. The question of phasing out had not 
arisen at all. The HAL had produced 170 aircraft u'ntil 1964 
and thereafter the production was practically shut down 
because all the requirements had been met. There are overhaul 
cycles both for air-frame and the engine. The Aeronautics 
Committee said that the existing resources would last for 
another ten years. The Air Hqs. had thought of a future 

·requirement for which they initiated a dialogue in November, 
1965. A Jetter was written to HAL to say, ''We are thinking 
of a successor to HT-2 in course of time." That is how the 
ball started rolling. This aircraft even on present indications, 
as has been mentioned i'n the reply to the questionnaire, would 
last without any major problems for the next three or four years 
until the new aircraft is in production.'' 

1.15 Asked to indicate the considerations which prompted Air Head-
quarters to propose replacement of the aircraft in November, 1965, the 
Ministry of Defence stated:-

''The objective was to replace Aircraft 'A' if a more modern basic 
trainer with a powerful engine and better maintenance and 
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construction characteristics could be developed and indu~ted' 
into the Air Force.'' 

1.16 In another ~Dote, the Ministry of Defence further stated:-

"With the induction of the indigenously developed and produced jet 
trainer aircraft HJT -16 (Kiran), it became possible to delete 
the obsolete intermediate trainer (T -6G) thus sending the cadets 
directly from the basic trainer to the jet trainer. To make 
the transaction smooth, it was necessary to update the basic 
trainer. It was with this in mind that Air HQs. suggesed the 
development of another ab initio to replace the aircraft 'A'." 

1.17 The Committee desired to know whether any studies were carried 
Put and enquiries made from foreign sources regarding the availability of 
an improved version of basic trainer aircraft and if not, how the broad 
parameters of the development effort required for the purpose were deter-
mined in the first instance. The Ministrv of Defence stated:-

"No discussions were held with foreign sources regarding the ~wail

ability of an improved version of basic trainer aircraft. The: ah 
initio aircraft is not a high technology item and the broad para-
meters could he determined from the expertise alrc~1dy avai!ablc 
in the IAF.'' 

1.18 Asked whether any discus:;ions were held with the DGCA and the 
HAL prior to mooting the proposal in November, 1965. the Ministry of 
Defence stated:-

"The proposal of November, 1965 was mooted by Air HQ. so lhat 
discussions with HAL could be started. This wa'> just the first 
step., 

1.19 The Committee desired to know the re:1sons for the delay of about 
2! years i.e. from November, 1965 to May, 1968 in identifying the changes 
!I'equired in the aircraft and in finalising the operational requirement. The 
Ministry of Defence stated:-

"In November, 1965, Air HQrs. suggested that HAL should under-
take a feasibility study for developing a more modern ab initio 
trainer. The aim of this exercise was to induct by 1970 a 
more modern basic trainer with a powerful engine and better 
ma1ntenance and construction characteristics if this could be 
developed. Certain general parameters required are indicated 
by Air HQrs. for conducting such a feasibility study. This 
communication from Air HQrs. was conveyed by the Ministry 
of Defence to HAL. In response, MD(HAL) suggested in 
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January, 1966 that it should be feasible to improve the per-
formance of Aircraft 'A' by re-engining it with a new engine and 
a new propeller. This proposal did not envisage the develop. 
ment of a more modern new piston trainer, but was 1imited 
essentially to a re-engining exercise on aircraft 'A'. Some of 
the improvements desired by Air HQrs. in more modern ab 
initio trai'ner could not have been achieved with the modification 
proposed by HAL. 

From a perusal of records, it appears thtat this matter was not specifical-
ly pursued further. Later in consultation with HAL, Air HQrs. fi.nalised 
their operational requirement 1/68 for a successor aircraft to Aircraft 'A'. 
This OR was issued on 3rd May, 1968. HAL submitted their feasibility 
repod with reference to this OR on 8th February, 1969. The initial pro-
jection of Air HQrs. had envisaged "a sturdy under carriage'' HAL had 
proposed a tail wheel in their feasibility study Of February, 1969. After 
examination of this proposal, Air HQrs. vide their letter of 15th March, 
1969 suggested that it would be appropri•ate to have a tri-cycle under-
carriage for the' .new aircraft instead of the one proposed by HAL. This was 
agreed to by HAL on 6th May, 1969. 

In other words, the O.R. of May, 1968 was further refined after the 
receipt of the feasibility study from HAL in February, 1969. The time 
taken for rc,vising from February, to May 1969 is not unusual .in develop-
ment projects of this nature.'' 

1.20 Elucidating the position further, the Secretary (Defence Produc-
tion) stated:-

''We covered a part of this when a specific written question was 
asked earlier. In reply to that question it was stated that the 
matter was not pursued further. This is not quite correct. The 
fact is that there was continuous inter-action. It was sometime 
in Novembc·r, 1965 HAL was asked. In January, 1966, HAL 
expressed the possibility and suggested some modifications to 
the ai·rcraft. In Mtay, 1966, the matter was referred to the 

· Training Command in Bangalore for a detailed c·valuation 
of the feasibility report. A number of suggestions were made 

by HAL which were discussed. The main question of tri-cycle 
llnder carriage was however not resolved until 1968. UltiliY.l-
tely, a decision was taken in May, 1969. Then there was a 
continuous interaction. November 1965 was a preliminary 
stage of a dialogue which was timely and worthwhile. even 
though HT ~2 was continued to be manufactured until 1963-
64." 
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1.21 Asked about the changes made by the Air Headquarters in the 
O.R. in May, 1969, the Ministry of Defence stated:-

"The main changes m~e by the A.~r Hea9qua.rters ip. the O.R. in 
M~, 1969 was the intrPP~~ipn of fixed tri.,.cycle· (Nose-
wheel) under-carriage in place of the 'tai~ wheeP type under-
carriage propPsed in the feas~bility report." 

1.22 The Committee further enquired as to why the .aforesaid modifiai-
tioqg ~QU~d not be incorporated in the original Q.R. The Miqistry of 
pefence stateq:-:- •, 

"The initial projection of Air-JiQrs. simpJy desjred ~ "sturd.y under 
carriage''. After HAL proposed '~ail wheel' under carriage as in· 
the case of aircraft 'A' J\jr Hqrs. considere~ these pro~Jis 
and suggested a change to 'nose wheel' configuration in kcep-
iQg with ~he· state of art for such trainer aircraft. Such discus-
sions and changes in the process of finalising the ASR are 
DQt UQ,USUal." 

Search for a common trainer aircraft for the Air Force and Civil Aviation. 

1.23 During evidence, the Committee invit~ the comments of the. rep-
resentative of the Ministry, to the following observations made by the Aero-
nautics Committee in regard to the development of an ab initio trainer air-
craft for the Air Force:-

"We are sceptical Of t~e prospects of successfully combining the 
requirements of the Air Force and Civil Aviation for an ab 
initio piston engined trainer aircraft. The Air Force requires a 
fully aerobatic aircraft which can only be met by acceptable 
to civiJiap lJSers. The proposition of designing an aircraft to . 
fulfil bptb roles, while not impossible· will require a compro-
mi&e specification between the Air Force and the civilian re-
qqirements. We woulq a4vj~e a careful &t~qy before, HAL 
hJ,uncbes ou the proja~t.'' \ 

This is what really started the movement. The possibility of DGCA 
aircraft which was then being developed for their cwn re-
quirements was examined to see whether something could be 
done to ~eet the Air Force requirements as well as the require-
ments of the Civilians. 

t.U Tht ~ta.rr (Def~ »J'Pducni)P.) ~~~pel:~ 
•• ... , .. in r~trospect then; is ~ertain am~~~ 9f ~mbivalence in thct 

. . . Repon of the Committee itself. In tenns of ~cationa, roles 
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.~d requiremeAts of civil training in a lying club and the-
training· re.q.Wred by a pilot in Air Foret' are totaBy 4i6reJ\t 
........ The iyillg clubs have constraints of resources and 
cater tq hoqby flying ........ The pilots have to set .extensive 
training befor,e they got into t~c' lowest levels of aircmft for 
civil aviation ........ Certain thip.gs p1ay have motivated that 
Committee, after expr~ssing their grave doubts, the Aeronau-
tics Committee' said n~ver mind, take a look. I think this was 
perhaps a lot of time to come to the conclusion ~hat this was 
not the answer. To ~ very honest, this seems to be the case." 

1.25 ~~ked w~y a rc.vise.d ASR was issued in May 1971 despite the 
views of the Aeronautics Committee in the matter, the Secretary (Defence 
Production) sta~~~:-:-

"The revision was mainly in the na:ure of liberalisation ap~ relaxa-
tion ........ It was tbe intention of the Air H.Q. to see to what 
ext.ent requirements could. be met by scaling down specification 
to some extent. The indication are that these were aimed at 

making aircraft accegtance." 

1.26 The Committee desired to know whether the pattern of pilot 
training for the Air Force differed from the training given for 
pH.ots on the civil aviation side, the Ministry of Ccfcnce 
stated:--

"Pilot training in the Air Force starts with the basic piston engine 
trainer. The pupil then moves on the advanced stage on the 
........ jet traner. After obtaining the 'Wings' the pupils are 

sent for their applied training of transport, helicopter, or 
fighters :-s required. In Civil Aviation ab initio Hying tz·aining 

is imparted by the flying clubs. These clubs impart training for 
PPL (Priyate Pilots Licence), CYL (Commercial Pilots 
:pcence) and FI~ (flight Instructors Rating)." 

1.21 Asked about the commonality between the two types of training 
the Ministry ~f Defepce stated:-

~'Bxc~pt for the v~y basic training when t~e pupU is introduced t<>' 
ftY,ins, ~ere' ~s · very li~~~ commo~ality · bet~~n th~ Air Force-
arid €ivil ftying organisations. While one trains its pilots to use-
~e aircraffas 'n w~apoo platform or for ppera~onal emp1oY!Dent: 
the other is lar&ely offered ~o normal comm~cial type' ol ro~~-ftyhtJ. ,, - . . 

... 
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1.28 The• Comm.ittee desired to know whether there was any country in 

the world which U5ed a common aircraft for training of civilians as well as 
4Ciefence personnel. The representative of Air Headquarters stated:-

"In the past there had been aircraft like the Chipmunk. In the 
olden days we used to have Tiger Moth. These aircraft wen:• 
common on the civilian as well as on the Air Force side. But 
the training pattern was different. NorinJally no country has 

done the training for the civilian pilots as well as the Air Force 
piJots. The Air Force training is always separate. In those days 
these aircraft met the requirements of both. In the modern 

days, by and large, the aircraft developed are separately for Air 
Force because they have to fiy the fighter aircraft also." 

1.29 The Director General (Civil Aviation) statcd:-

"But the type of aircraft for ab inicio flying would bci common for 
civil and Air F01"ce (Military). But thereafter IAF switch 
over to a far-superior sophisticated aircraft for training_ Air 
Force requirements are totally different. First thirty hours 
training may be common but thereafter Air Force gets on to a 
different typ_e of flying. The basics are common but the training 
becomes different later on." 

1.30 The Committee desired to know whether there was a common 
·training programme for the defence and civilian personnel in any of the ad-
-vanced countries like U.S., U.K., France, Germany and USSR. The Dep-
.;artment of Civil Aviation stated:- l 

"So far as known to this Department, there is no common established 
training programme for the· civilian as well as Air Force per-
sonnel in any of these countries. However as it has happened 
in India a few times, the possibility of Air Force/Naval Air 
trainees etc. being sent to Civil Flying Training establishments 
in other countries for ab initio flying cannot be ruled out. 
Presently Naval Air cadets are being imparted initial flying in 

2 Civil Flying Clubs in India viz. Hyderabad and Madras." 

1.31 The Committee, were informed in evidence that in the late sixties 
'l()f early seventies it was decided that the intermediate stage of training should 
-b~ done away with and the ab initio trainer should be compatible with the 
jet trainer then being manufactured. The Committee desired to know the 
_precise ,~~asons tor changing the pattern of training and its implications parti-
'cularly with regard to the proposal for having a .common ab initio traine.r. 
·ne Committee also enquired why in view of this decision, the proposal for 
:.a comm011 trainer was pursued at all. The Ministry of Defence statep: 



u·. 
-.n .t!Je . ..-ly .eevonties, ·tying training was· imparted on Aircraft 

'A' (basic stage), Harvatd/T6G (intermeetiate stage) and 
Vampire (Advanced stage). Both Intermediate and Advanced 
trainer .aifcraft were eld, needed replacement. HIT-1·6, -indi-
geaoualy developed by HAL, was available 1as replacement. 
Keeping in view the future AF pilot requirements and econo-

. my, it was decided to dispense wtth the intermediate piston 
aircraft. The exercises covered in the. intermediate stage are 
now carried out on Kiran aircraft and this stage is named the 
"Advanced Stage." The exercises covered on Vampire ad-
vanced stage ere covered on Kiran aircraft 8lld stage renamed 
as "Applied Stage." It will be seen that only the intermediate/ 
piston trainer aircraft was dispensed with and not the interme-
diate stage Of training. The stage was only re-named es 
Advanced Stage with same flying syllabUs of 80 hours in 22 
weeks on Kiran aircraft, instead of the T-60 piston engine 

aircraft. With the deletion of the intermediate piston trainer 
aircraft, It was necessary for the basic piston engine trainer to 

have better performance so that the transition to the jet trainer 
would be smooth. A reqllirement for an improved ab initio 
tminer was, therefore, felt. Such a trainer could also have been 
used for civil flying training, and it is for that reason that the 

recommendations of the Aeronautics Committee were followed 
up." 

1.32 The Committee further e8quired as to how far the revised pattern 
!Of ~ accorded with the pa«em followed in other eoontries. The Mjn-
Jst~ of D~nce stated:--

"The pattern Of trainil:\g is f•ly akin to the pattern heing followed 
in most Of the other countries, in that the training imparted at 
the ab initio weeding out stage is on a basic piston or simplo jet 

engine aircraft (the USSR uses the L-29), followed by sub-
sequent training on a jet trainer and further specialised tram-
ing on the same type or a more advanced type of trainer. The 
o.Wy ~coption is in Ca$e of UK where the Direct Entry trainees 
(who do :Q.Ot have any previous flying experieQeo) are trained oa 
a j« provost ( similu to our HTJ 16) frc;mt ~e beginning itseH. 
The other minor differences in the tnlining pattern are mainly 
in respect of the quantum of flying hours at difterent stages of 
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training duration of each stage and the stage at which th&t 
trainees are awarded winp /commission." 

' 1.33 In MayjJune, 1969 the Department Of Defence Production requee--
tod the concerned a11thorities viz. the HAL, the Air Headquarters, Ministry 
of Tourism and Ovil Aviation etc. to furnish their comments on the sug-
gestion given by the Aeronautics Committee with regard to a common basic 
trainer aircraft. Comments received from these• authorities are reproduced 
below:-

(i) Department of Defence 

"From the Deptt. of Defence•, we would agree that if a single ab 
initio piston engined trainer aircraft would meet civil aftd 
Air Foree requirements, it should be attempted. Air Force 
operational requirements of the ab initio single engined 

trainer aircraft have been communicated to the Department of 
Defence Production and HAL. It is for HAL to examine the 
proposition wherther a single ab initio piston engined trainer 
aircraft could be designed to meet both the Air Force and 

civil requirements." 

(ii) Ministry of Tourism & Civil Aviation 

"The view of the Civil Aviation Department is that though the 
Revathi will meet the civil requirements as a trainer aircraft, it 
will not meet the requirements of the Air Force since it does 
not fall within the aeronautics category." 

(iii) Air Headquarters 

"It would be desirable if a single ab inWo piston engine trainer 
could meet civil as well as Air Force requirement. From this 

point of view REVA1HI MK-II aircraft, designed by the 
Technical Centre of DGCA is being examined by the Air 
Force. 
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(iv) HAL: 

"In case REVATHI MK. n is accepted by IAF, HAL can under-
take its manufacture. In case it is not accepted by lAP, a 
joint OR to meet the needs of IAF and Civil Aviation be issu~ 

together with anticipated ·recruitment· for feasibility study by 
HAL." 

1.34 The Committee desired to know whether any joint meeting was 
held to discuss the implications ot the recommendations of the Aeronautics 
Committee before or after formally writing to the concerned authorides to· 
offer their comments on its recommendations and m not, why it was not 
considered necessary to do so. The Secretary (Defence Production) stated: 

"The sequence of events is like this. After the Aeronautics Com-
mittee report and after the ASR of 1971, when DGCA was 
contacted a suggestion was made in September 1971 that 
Ravathi MK-11 could meet the requirements of both the Ovll 
Aviation and Air Force and was expected to meet the require-
ments of ASR 4[71. The aircraft was offered for evaluation 
in October, 1971, HAL said that Air Force should first evaluate 
Ravathi II with or without modifications, to save time and to 
avoid duplication of efforts. There was ·an area of uncertain-

ty. The production agency cannot take for granted any major 
deviation from the ASRs. In the inter-action, with the proto-
type available if for example, ·the need was urgent, it is possible 
that they might have said, "we do not need the tri-cycle under-
carriage." In that context, the exercise went on. November 
1971, DGCA was asked by AIR Headquarters for feasibility 
about two major modifications i.e. tri-cycle undercarriage and 
acrobatic capability, and it was stated that HAL will assist 
in the modifications to be made. In December, 1971 the 
DGCA confirmed regarding the possibility of an existing plan 
for a tri-cycle undercarria!le and capability for acrobatic 
manoeuvres.- This kind of thing went on for 2112 years with 
the idea perhaps possibly the two sides might ultimately come 
to compromise solutions." 

1.35 Asked whether any technical expert from the Air Force was 
associated with development work so as to fulfil the requirements. the 
Secretary (Defence Production) stated:-

"Modifications to Revathi II would have meant a totally new de-
sign. If I may say so, as early as May, 1972 while the first 
series Of flight evaluation trials were going on · it became clear 
to the Air Headquarters that this aircraft would not, without 
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very major modification, be able to meet their req~meJ;lts. 
The process of evaluation and re-evaluation and coSt estimatee 
ef IJ).Oiofifications w.ent on f()l ~r y~ at1d ~ half. But 
the(e is evid~, in May 1972 tJle Air Hea.cJquarters hinted 
while the evaluation .trW& we.re go4l.g an, "tb;se are the major 

shortfalls, what do you propqse to do." But, ~IJlehow, the con· 
semus between the two sides could not be re~ed for rather 
a long period of time that this aircraft cannot be modified to 
meet the requirements." 

1.~6 Asked about the results of preliminary trails of Revathi Mark 
~ ~e ~try of Defen~ stated that following shortfalls were noticed:-

"(~) Shortfalls that would have required minor modifications-
Ci) It was not an all metal construction; 
(ii) Seats and rudder pedals could not be adjusted; 
(liD W~g lights for systems were not provided; 
(iv) Instrument panel ligating was not provided. 

(b) Shortfalls which requir¢ nuijor redesign work-
(i) Tri-cycle undercarriage not provided; 
(ii) Inadequate climb, take off and landing performance requir-

ing installation of a hig~er power engine." 

l.37 Referring to th,e observations of the D.G.C.A. (~ber, 71) 
-~ "tbey already had plans for incol'p{)r.atin.g a tri-cycle u~dercarriage ud 
.. ~ confidence that R~vathi Mark II was ~pable of acrobatic mano-
;~", the Committee desired to know (i) whether the :pGCA actually 
~ out the require,a mQdifications and (ii) how they .came to the con-
~'sion that Revathi Mark n was capable of aerobatic ~8D9eUVres. The 
~artment of Civil Aviation stated:-

"No. It was found on deeper considC?ration that the b.igher speeds 
and rates of climb called for in ASR 4/71 co~ld be achieved 
only by redesigning the aircraft to take an engine of about 
220-250 H.P. as agains one of 145 H.P. fitted earlier. This 
~uld have resulted in increased structural weights, increa~ed 
fuel constmlption and consequential rise in operational and 
maintenance costs apart from higher initial cost of the en_gine 
and aircr3ft. ;Flying clu~ and training . institutions on the 

civil side could ill-afford to bear such increased expenditure. 
The modification was thus found to be unjustifiable, at least 
for civil requirements. This view was also reinforced by the 
rapid rises in fuel costs.'' 
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E.valUIJtion by Air Craft and Armament Testing Unit 

1.3g Diiiin!t Pebmary-September, 1972, an Air Force aircraft SJ*~ 
testing establishment evaluated Revathi Mark IT and found that the air-
craft fell short of the ASlt and required some major modifications to im-
pove its perlormance. The DGCA intimated (December 1972) that incor-
poration of all modifications and improvements could be carried out in 
about 2 years. 

1.39 In their Report of 23 October, 1972, the ASTE had inter alia 
concluded that the aircraft failed to meet the ASR in many respects. Its 
main drawback was the poor equipment standard and layout. In flight, the 
aircraft had inadequate aileron power for carrying out rolling manoeuvres, 
poor climb performance and indequate stall warning. 

1.40 The ASTE found the following drawbacks in the aircraft: 

"The aircraft lacked adequate stall warning. Its cockpit layout waa 
non-standard. Its performance in climb and cruise performance 
was poor. The aircraft had inadequate lateral control to carry 
out rolling manoeuvres. Loops were required to be done at 
or very near the maximum permissible speeds. Crew comfort 
was poor due to inability to adjust seats and rudder pedals and 

due to poor cockpit ventilation. No instrument ~net lightiJaJ 
was provided. The aircraft was not provided with a nose 
wheel." 

1.41 The ASTE recommended that in the present form the aircraft 
should not be considered for induction in the Air Force and Technical 
Centre (DGCA) should be asked to implement the following minimum 
changes before the aircraft could be considered for service use:-

( a) Provision of adjustable seats and rudder pedals. 

(b) Improved cockpit ventilation. 

(c) Provision of inter-com facility. 

(d) Enhancement of roll power. 

(e) Increase in stmcturil stre!lgth to aD ow gteater diving speetts. 

(f) Modification of pitot head so as to have an acceptable level ot 
pftittlre error ot the ASI. 

(g) IustallatiO!I _of equif)ment requtted by Alt ~ in standard 
service layout in consultation with ASTB. 
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1.42 Aaked whether after the receipt of report from ASTE the matter 
was referred to HAL to ascretain whether they could carry out the neces-
sary .modifications, the representative of Air Headquarters stated:-

•• At that stage, no. There has been a slight lack of communication 
on one aspect. The ASTE whose reports are referring to, had 
a dual job. There was a request from the DGCA as to whether 
the Ministry of Defence would make avalla~le the services of 
ASTE to DGCA, on their behalf, to have flight test for their 
cwr. purpose. Right from the beginning when the ,decision was 
taken that we will have a look at it ...... '' 

1.43 Asked as to who took the decision, the witness stated:-

'1t was decided by the Ministry of Defence. What we said at that 
time was that since the ASTE was in any case doing flight 
evaluatiotf on behalf of the DGCA, on their own, concurrent-
ly, they could find out the feasibility of it for the Air Force. 
They have been using ASTE becal.JM. they have no flight test 
facilities of their own." 

1.44 Elucidating tbe position further, the representative of Air Head-
quarters state:-

"What we are building up is for the requirements of the Defence 
Services. But our Government charter says that we will under-
take flight test evaluation for the three Defence Services 
as well as any other agency which may be approved by the 

Ministry of Defence. The Ministry of Defence had approved 
the ASTB fOr helping DOCA.. The ASTE was in the process 
Of doing it. Even if the Air Force requirements had not come, 
the ASTE would have carried the flight test for DGCA for 
their own~. 

These reports of 1972 that you see are Teports which are double 
sided. One is for DGCA for their own development. 
When they do any trials, they submitted a report. 
They have first to give a report on the modification done for 
their own pmpose. Then they would compare it again and 
again with ~ and finally say that it still does not meet the 
requirements." 

1.45 Asked to furnish his comments in this regard, the Secretary (De-
fence Production) stated:-

-y would like to re-stress just that point that when ASTE was doing 
the flight trials, the OOCA's requirements were simple where-
as JAFs requirements were a Htt1e more. They wanted to make 
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people ready to jump into faster jet trainer. Therefore, sayi»& 
that the aircraft is 0 .K. from ftying point of view meant that 

OOCA's requirement was fulfilled Commandant ASTB also 
said that for the Air Force requirement there was a short-fall. 
This line of differentiation had to be made and it was clarified 
'light in the beginning by DGCA that the requirements of the 
two Departments were different. This point was perhaps not 
understood properly. Perhaps this point has been misunder-
stood and DGCA said ''It is OK. Why don't you accept it?,. 

1.46 In a further note on the subject, the Ministry of Defence have 
stated:-

''At the time of the receipt of ASTE Report in October, 72 the 
aircraft 'B' was under development at the Technical Centre 
of the DGCA. Prior to receipt of ASTE's Reports, DGCA 

were informed by Air Hqrs. in July, 72 after preliminary as-
sessment of the aircraft about the main design changes that 
would be required to the aircraft 'B'. DGCA were also inform-
ed that HAL had agree,d to render assistance to the extent re-
quired by tl!eir Technical Centre. However, no reference was 
made to HAL after the receipt of ASTE's Report." 

1.4 7 The Committee pointed out that DGCA had intimated in Decem-
ber, 1972 that all the modifications could be carried out within 2 years. 
The committee, therefore, desired to know the action taken in the light 
of above and also whether the matter thereafter was specifically referred to 
HAL for carrying out the improvements. The Secretary (Defence Produc-
tion) Alated:-

''DGCA had at the same time stated that the question of tri-cycle 
un,der-carriage should be considered. When these proposals 
came, they were considered in the Air Headquarters and they 
took a view in March 1973. In other words, they did not 

agree with the proposal. They also said that there was a need 
for a more powerful engine to improve the climb and roll 
performance of the aircraft, besides the tricycle under carriage 
and that is why the modifications could not be carried out. 
the proposal of December, 1972 of DGCA lists all the modi-
fications that had arisen out of the evaluation results. There 

is a long list of items and it says finally a decision wiD have 
to be taken regarding the suitability of these aircraft for use 
by the Indian Air Force. 
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Once the major docision is taken; it would be aectl881'y to assess 
this task for producing this il\ quatltity ... 

This list of modifications is there in the feaSibility report. Those 
are the modifications recommended in the Rep«m of the Eva-
luation team. They also raised the point that the question of 
under carriage should be raoonsidered. In other words, this 
major modification, which would have neeessitated a total re-
design of the aircraft was the question mark even at this ~tage. 
It was in that context that the Air Headquarters reacted with 
the view that all the modifications without changing the power 
of the engine, would not be acceptable and would not meet 
their requirements ..... . 

As I mentioned, the problem that was hurting DGCA was also 
the problem hurting HAL. H we had to go through with the tri-

cycle under-carriage. it would mean re-designing a new aircraft 
and not a mere modification. This is the crux of the problem. 
When we were asked ''why not modify this or that"? It was a 
wishful thinking viz. that the Air Force would some how or 
the other, be persuaded to drop the basic requirement of the 
under-carriage. It must have been in that context. Otherwise 
in retrospect, it is obvious no omount of modification of Re-
vathi-TI or MK-ll would have solved the problem ... 

Revision of ASR 

1.48, 1.49 The Committee desired to know as to why DOCA could not 
indlc'Bte earller than December 1973 that they had no plans to incorporate 
any major modifications desired by Air Force. The Ministry of Defence 
atated:-

"In this connection DGCA have stated that the international fuel 
crisis and steep escalation of fuel prices assumed serious pro-
portions only during the end of 1973. It was found on dee· 
pet consideration that the higher speed and rate of climb cal-

led tor in ASR 4/71 could be achieved only by redesigning the 
airtraft around an engine of about 220-250 Hi> against one 

of 145 HP fitted earlier. This would have resulted in increased 
strtteturaJ we~t, increased fuel consumption and consequen-
tiat rise in operationa1 and maintenance costs, apa1f from 
h1gh Udtial cost of th~ engine and aircraft. It was consideretl 
thflt ft~g clubs and training institutio111 on the civil aide 
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OO'Otd · nbt aflbrd to ~at slith itteteased c6Sts'. This view was 
fui1het relliforeaf tit the sUbSequent increase in fuel pri~. 
It was in this conttxt that OOCA decide4 irt Dteember 1973 

not to irrcorprlrate any major modifications as desired by the 
Air Force."' 

1.50 The Committee further enquired why a joint evaluation by the Air 
Force, the HAL and the DGCA representatives etc. was carried out oaly 
in July 1974 i.e. 7 months after the DGCA had expressed their inability to 
incorporate the major modifications desired by the Air Force. The Ministry 
of Defence stated:-

"In November 1973, DGCA indicated that it would not be able 
' to incorporate the major modification as recommended in the 

ASTE's Report, as it would have made the aircraft unecono-
mic for civilian use. However, the acceptance of the aircraft 
'B' was still kept under consideration in the larger interest of 
a common trainer. Air HQ were aware that DGCA was still 
carrying out certain modifications to the aircraft, including im-
provements in roll power, etc. In February, 74, they were 
therefore, asked to offer the aircraft for flight trials. The ai£-
cruft w~ ma,de available only in July, 74.'' 

1.51 In their reply, the Depratment of Civil Aviation stated: 

"So far as the Civil Aviation Department is concerned, in Novem-
ber, 1973 the DGCA had proposed to Air Headquarters that 
a Committee be constituted. to look into the whole question 
and sort out the problems. Subsequently, a few important im-

provements/modifications like design and fabrication of all 
metal flaps and ailerons, etc. were carried out. Thereafter, pro-
cedural requirements like getting the aircraft ready for inspec-
tion arrangements for securing availability of the test piletJ 
etc. had also to be n1ade". 

1.52 The Comrtlittee desired to know as to why no ooordinated efforts 
were made even after July 1974 to develop aircraft 'B' further to achie.e 
the desired objective. The Ministry of Defence stated: 

'The evaluation brought out that the aircraft 'B' still did not 
meet the requirements in several important areas; most Of the 
~ance fi~s were short, the ron power, though slightly 
iu1pt<fVed re'm~ined in-adequate and rolling manoeuvres were 
dtffic\llt t6 execute. No itttpto'\l*ements had been made in the 
eot1rfrlt layoUt abd cbtrtrols design since the last assessment. 
The sli;ht · IM'pNrfemetlt in r61l pawtr unmasked the fact that 
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the rudder response was also poor. It was, therefore, felt that 
noi useful purpose would be served by further consideration of 
the aircraft 'B' and that it would be necessary to terminato tho 
efforts and look elsewhere for requirements of the Air Force.'' 

1.53 In their reply, the Department of Civil Aviation stated: 

"OOCA made an offer vide their letter No. 513161-RD dated the 
26th August, 1074 to the Ministry of Defence that any modifi-
catidns required could be incorporated in the pre-production 
models once a decision is taken that the aircraft 'B' is basically 
acceptable. However, following the submission of the report 
of the ASTE in September, 1974, presumably Air Headquarters 
came to th~ conclusion that Aircraft 'B' was unlikely to be 
improved significantly and decided to approach HAL for a new 
sign." 

1.54 The Committee desired to know whether DGCA ha,d gone in for 
production of Revathi II to meet their own requirements Secretary, Ministry 
of Tourism and Civil Aviation stated: 

"The prototype which was designed was found to be satisfactory 
from the point of view of civilian requirement, that is for the 
flying clubs. At one stage, the DGCA felt that this could also 
be utilised by the Defence Ministry. But that fell through bet-
ween 1971 and 1973. The requirements of civilian aircraft. 
for civilian training purpose is estimated to be of the order of 
100. Once we manufacture these 100, presuming that we went 
in for a production of 100, we will be at the dead-
end because the Tate of attrition, the rate of loss,· the rate of 
replacement, would be two per annum. Therefore, HAL wHl 
be pr~ducing at the rate of 25 per year for four years and then 
there would be a sudden drOp in the production programme. 
Therefore. we do not want to go into production unless, as we 
hoped, the Defence Ministry and ourselves could jointly go 
in for productionisation in which case their substantial de-
mands for replacements, their replacements being faster, and 
our demand which was much less, could have conjointly helped' 
HAL to produce on an even keel. We on our own would 
not have found it economical to go ahead. 

Secondly, the cost of an aircraft which would be acceptable to the 
Defence Ministry and ourselves would be much beyond the 

capacity of the flying clubs to buy, tntimately, as you know, 
the purchasing power for these flying clubs is provided by us. 
They are taking subventions from the Ministry. If an aircraft, 

.. 
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as is estimated would cost Rs. 20 laths, nobody would ever 

. ' buy it which is another reason Why we have not been able to 
go in for productionisation." 

1.55 Ae<:ording to the Audit Paragraph the DGCA had stated in May 
1980 that had aircraft 'B' been accepted in principle as a suitable trainer, 
the country then would have had an indigenous trainers aircraft to meet the 
civiJ and service requirements with the essential modifications needed for a 
trainer and that this would have saved a lot of unnecessary expenditure in 
obtaining a trainer from abroad. The DGCA adde,d in January, 1981 
that aircraft 'B' had been developed for civilians at a material cost of 
Rs. 0.55 lakhs {labour cost being separately available) and one proto-
type produced was given airworthiness certificate. 

1.56 The Committee enquired from the DGCA whether Revathi II 
could have been used by the Air Force with slight modifications as claimed 
by them. The DGCA state:-

''The Aircraft which was recommended to the Air Force had its own 
specifications and the Air Force had its own 
specifications and there were shortfalls in the aircraft 
which was presented to the Defence Department 
to evaluate the aircraft and to see if it meets their require-
ments. They could point out the shortcomings. It is diffi-
cult for me to answer whether they could have used it or not. 
Their requirements are different than ours. But whatever Is 
available with us, we supplied, but there are certain short-
comings. The Defence Departplent came to the conclusion 
that those shortcoming.:; would create certain problems. The 
aircraft 'B' has a Tail wheel instead of Nose wheel. Whether 
they could use this aircraft or not. is entirely for the Defence 
Department to say. But, obviously they could not use it, 
otherwise they would have accepted it." 

Designing, development and manufacture of aircraft 'C 

1.57 The Committee enquired why HAL was· asked only a Septem-
ber, 197 4, to examine the feasibility of designing developing and manufac-
ture of a basic pi soon trainer aircraft as per ASR of 1971, the Secretary, De-
fence Production stated:-

"HAL was duly associated at all stage upto September 1974 In ~ 
view of the possibility of Air Headquarters coming to accept 
some compromise terms in which case ~ would have taken 
on the modifications enqtiired for the development of a new 
aircraft. As I said the problem was tricycle under carriage, 
which would have meant redesigning: the other modifications 
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wete not a major eodlideration beCaUSe ~ were analoeous 
to HAL's own projected modifieatious. '' 

l.SS The Committee further enquired w1lether at any tffiie before Sep-
tember 197 4, HAL had been aiJced to desip the trainer aireraft, The 
Secretary (Defence ProduCtion) stated: 

"No, In September 1974, Air Headquarters had finally made up 
their mind that they would not use Revathi-rt. So, HAL was . 
asked to . take up feasibility study and indicate the time fr~· 
against the revised ASR which was to be issued but withou~ 
any major modifications. In November 197 4, a draft of ASR 
was conveyed to HAL. In April 1975, the HAL Board took 
upon itself to sanction some money (Rs. 1 () lakbs for th~ 

project pending Government sanction)." 

1.59 The Committee desired to know the salient features of the OlU/ 
ASRs of 1968, 1971 and 1976. The Ministry of Defence stated: 

"7he salient feature of the OR of 1968 and ARSs of 1971 aad 
1976 are listed below:-

OR 1{68 ASR 4/71 ASR 10/75 

(i) Construction • . All metal All metal All metal 

(H) Take off ~o clear 1 5 mat. 
Max. AUW . !230m 250m •50 Ill 

(iii) Landing to clear 15m . 25om sz5om soom 

(iv) Mas level speeti 250 kmph 250 ktnph 250 kmph 

(v) Stalling speed 6s kmph 8o kmph 85 kmph 

(vl) Initial Rate of climb 300 m/mm. 300 m/mm. 300 m/mm. 

(vii) Time to climh to 3500 m 20 min 20 min 15 min. 

('riii) Spinning Recovery within Recovery within Recovery within 
one tum with 1 t turns and one.· and 
in 100 m verti- W1th soo m half turns and 
cal hel[tht Joss or height Within ~oo b\ 

loss 'of ~ight. 

(ix) Undercarriage Fixed & sturdy Trieyde Tricycle ... 

1.00 Asked about the majOt changes in these ASR.s, the Minis- . 
try of Defence stated: 

"Except for· the ehadge reganfins ·the ubdti: · C&niaB't there waa no 
. major ch&t\lle in the ASRs exee_rlt. for" nwgifiat· relaxations iB 
pc~ paraiaeten:" 



1.61 Elucidating the Position further, the representatives of Air Head· 
· q•artCfs stated : 

"I would like to state that no Air Force in the would can state or 
foresee requirements with such firmness. we, have to go back 
and forth. There is always a bottle of wits with regard to 
requirement~ between the designer and the user. The user can 
ask for the sky. We ha¥e also been blamed for asking too 
much. What we normally lay down is a general requireme,nt 
which is later on solidified in consultation , with the designer. 
But it has happened in the case of HAL, and not only with 
D6CA or Civil Aviation. When we stert consulting, we come' 
to feel: *'we can withdraw up to a certain sta~e and make 
our ASR lenient to some extent; and beyond that, we cannot 
go., In this case, if you see the ASR table, you will ~d that 
we have been more and 111-ore lCP:~~t. The tan~~ d!~tan,ces 
are increasing. It means it is more lenient. So, although it 
appears m.any a time that we k~p on cllang!ng tile A.SR, these 
chan.&~ are made invariably to accomm,odate ~ designer to 
the extent possible." 

1.6.2 ~~ed why the stallin~ speed was ra~ succ~sively from 65 
tmph as per OR/68 to 80 kmph in ASR 4/71 and 85 kmph i~ 10]75 aoP 
also the reasons for reducing the time to climb to 3500 m from 20 min ill 
OR 1/68 and ASR 4 I 71 to 15 min in ASR 1 017 5, the Ministry of Defence 
st#t~: 

·'The, fono.ulation of an ASR does ~ot end with the issue of a docu-
ment. The process is 6 co~tinuous evolution w4ere discussions 
~re held with the :q1anufacturers and R&D and certain require-
~eJ:lts, "'hich wQuld bave been pitched too high or too low, 
~~ cit.anged. In the early sev~nties, WheJ:l ASRs were first 
formulated, the st~ge of the' draft ASR on the basis of which 
discussions are conducted, was not properly an.noroted. This 
~~ created the itnpr~ssion that there have ~en continuous 
changes without any justification. ChangC6 to the performance 
para~~ters were the result of discussions with industry so that 
what was feasible could be asked for These are based on fea-

• ~ 0 ' ' I • , , • 

slbilitY stu.q~es ~hat the· mamuacturer carri~s out, and in no way 
de.~~y t"e d~v~lopment of the aircraft. The changes in the stall-

ing ~ and time to climp should be viewed in this perspec-
t~ye., 



2. 
Development of Air-craft 'C' 

1.63 The Committee pesired to know the precise progress made with 
regard to the development of the trainer aircraft 'C'. The Ministry of Def-
ence stat ed: 

· "The first prototype was completed by January 1977 and the second 
by March 1979. Most of the development problems have 
been re6olved and effons have been made to effect further im· 
provements in regard to performance (rate Of climb and time 
to climb) and spin chamcteristics. Significant weight reduc-
tion has been achieved in th~~ third prototype £esulting in im-
proved performance which is being evaluated. The ftiaht 
development of aircraft 'C' is expected to bt~ completw by 
May 1982.'' 

1.64. Asked as to when the aircraft 'C' was likely to be inducted in 
service for training, the Ministry of Defence~ stated: 

"Assuming that the third prototype would meet the essential op«a· 
tional requirements of Air HQR... the aircraft would be' induc-
te,:I in IAF in 1985-86:,. 

1.65 The Committee enquired why despite having built up a good 
infra-structure, it had taken such a long time for HAL to develop a simplo 
trainer aircraft. The Chairman, HAL replied: 

"There was delay of three months in the first prototype. In the 
second prototype short-comings relating to spinning charac-
teristic and control performance were removed. Then a static 
test was done and we realised that the strength available was 
too larger and, theifefore, the structure was amenable to reduc-
lf:ion in weight. Therefore, third prototype was developed 
around a reduced weight by about 120 kg and that third proto-

type did its first flight when the Study Group of the hon. Mem-
be·rs was in Bangalore. I am happy to say since then it has 
flown nine times. From preliminary results of performance it 
would appear that in now meets the Air Force requirements 
almost completely. We still are' trying for further improve-
ments in the spinning characteristics. This aircraft recovers 
from a spin very easily. 'The two characteristics are opposed 
to one another. If you have a violent spin it recovers much 

more easily. If it stabilises at a spin then it loses more height 
After various experiments, an acceptable aircraft has emerged 
We have receiveJ the first order from Air Force .... They kept· 
thc1 word they would have this aircraft and ont import it." 



Cost of Development and Production 

1.66 According to ~e Audit Paragraph, the estimated cost per aircraft 
in 1968 was Rs. 2.3lakhs and it went upto Rs. 9lakhs in 1977. Asked about 
the latest estimate of the cost of production of aircraft 'C', the Ministry of 
Defence have stated: 

"The latest budgetary estimate of the production cost at 1980 price 
level based on a production run of 161 aircraft is Rs. 19 .25· 
lakhs (Excluding profit)." 

L67 Elucidating the position, the Secretary (Defence Production) 
stated in evidence: 

"There is one correction. The figure of Rs. 2.5 lakhs is a mistake. 
It is not in the cost frame we are talking about. It is a diffe-

rent product based on a modified aircraft. It ha:s no connec-
tion with the subsequent cost. The subsequent cost estimates 
are1 related to a new design. But rest of increases have taken 
place becanse of the level of price escalations. Earlier esti-
mate was at 1977 price level and the latest estimate is at 
1980 price level."' 

1.68 In a further note, the Ministry have stated that the development 
cost has gone up from Rs. 168 Iakhs (April 1975) toRs. 537 lakhs (revis-
ed estimate were under consideration Of Government) . The increase in 
development cost has been essentially due to:-

"(i) the· additional effort and time required to overcome the prob-
lems encountered during design and development of the air-
craft which were not envisaged earlier. 

(ii) Necessity to build third prototype as against the plan for cons-
tructing only 2 prototypes. 

(iii) Construction of the third prototype to lower all up weight in-
volving additional tooling expenditure. 

(iv) Several modifications had to be introduced to improve the cha-
racteristics of the aircraft with a view to meeting the Air Staff 
Requirement to the extent possible. 

(v) Increase in the manhour rate of Rs. 18/- assumed in the pro-
ject ctsimates consequent on wage revision, increased overhead 
and extension of time to a cumulative average of approximately 
Rs. 28.00 per manhours. 
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(vi) The ~o~t 9f ~- d~a~ iAvQlv~ \l.{?to ~y.pe certification now 
fonns part of the 4evelopment cost which was not included in 
the ~':ll (ict:velo~~t. -~\i~~te. 

The increase in production cost of aircraft 'C' is mainly due to:-

(i) increase in manhour rates over the years; 

( ii) escalation in cost of engine and other material, an,d 

(iji) lnc~e in amortisation of Deferred Revenue Expenditure. 
Besides, preciSe produtcion .estimates could not be furni$bcd 
until the development had been substantially completed. Even 
tb()\lgh the preseat estimates cost is higher than the estimated 
cost given earlier, it may be mentioned that the present esti-

mated cost compares favourably with the landed cost of similar 
C()~~mpc;lfary aircraft produced abroad such as SIAl Marchetti, 
SF 2.60MX (Italy) and Volment L-70 (Finland) apart from 
savings in FE (Foreign exchange) . " 

1. 69 The C()mmi ttee qesired to ~11ow tb,e expendit1,1:re inc1,1rred by HAL 
and reimpursed by govel)liilent towar~ develop~ent of this pr~ject so far. 

The Ministry of Defeace stated: 

"AD expenditure of Rs. 415 lakhs was incurred on the project by 
HAL upto 30th June, 1981, against which tbe GoveQ.llllent has 
reimbursed Rs. 358 lakhs.'' 

1. 70 The Committee desired to know the measures proposed to be 
taken to obviate the ddays in the execution of such projects. The Seore-
tary (Defence Production) stated: 

"In 1974-75 I did, as DADS, a review of certain defence projects. 
Because of my knowledge' of Air Force and of HAL, we under-
took reviews of certain major projects with a life span of 15 
or 20 years ........ This particular c;ase &ot carried away in 
the context of the Aeronautics Committee's re·port. Here, you 

. cannot entirely remedy the situation. I, as DADS had called 
on the present C&AG when he was Dtfence Secretary and I 
had then pointed to the need for very close and continuous co-
orqination between the Defence, Defepce Production and R&D 
C&AG would bear me out. Again in the COJ;Ltext of woot was 
mentioned yesterday, cognisance has also been taken at the. 
Government level of the fact, that there is need for a longcc 
perspective plan which should take into account the lead times 

!for indigenous development and production to meet the user's 
requirements in a most cost effective manner." 



Re-engining and Maintenance of the existing trainer aircraft. 

1. 71 The Committee desire4 to know whether the existing number of 
trainer aircraft available with the Air Force was adequate for training pur-
poses. The Secretary (Defence Production) stated: 

"The authorised establishment is at two locations for training pur-
poses, and the holdings are around . . . . . . . . These are expect-
ed to meet the requirements. It is true that HAL had, at one 
stage, told the Air HQrs. that it would be impossible to main-

tain the aircraft beyond a certain point of time. This was per· 
haps intended at least partly to get the basic decision expedit-
ed. Some interim solution has been found for the HT-2 engine 
which is the major problem and not the air-frame. A few en-
gines may have to be1 changed. But otherwise the aircraft is 
capable of being used till 1983-84 when new production would 
be established.'' 

1. 72 Asked about th~ extent of reduction in the total quantum of flying 
because of introduction of the revised training pattern, the Ministry of 
Defence stated:-

"The details in respect of original, present and the proposed future 
training pattern for the period 1982-86, as an interim mea-
sure, are appended below. However, this Interim Plan would 
revert to the present training pattern after 1986 or when sufti-
cient assets of aircraft 'C' are available and additional flying 
training units are etsaolished. 

------------- - - -·----·-· --- ----·---

I 11 tamediate 

Advancecl 

Applied 

Original 
pattern 

Aircraft 'A' 
4o h 

11 arvard/T6G 
Bo h 

Vempire 
75 h 

Present 
pattern 

Aircraft 'A' 
30 h 

kiran 
Soh 

Kira.11 
100 h 

Proposed 
(lntflrim pattern) 

lgf\2-86 
--------

1982-86 

Aircraft 'A' 
30 h 

Kiran 
3'3h 

Kiran 
67b 

Kiran 
100 h 

:For Army 
Na"Y 
TrcLinees 
only. 

100 h 

- ~- - ---- _._..___.___, _____ ~..._._ __ _ 
Total • 195 li 210 h 200 h." 
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1.73 Asked about the precise implicatiollG of the revised training pat· 
tern vis-t~-vis the requirements of ab initio trainer aircraft, the Ministry of 
Defence have stated: 

"During the interim proposed LTTP(P) from 1982-86, basic train-
ing has been eliminated due to unreliability of aircraft 'A' and 
slippages in Aircraft 'Ct delivery schedule. However, in order 
to utilise the available aircraft 'A' Army and those' Navy pilots 
who are being trained to fly only helicopters will continue to be 

trained on aircralft 'A'. About 12 aircraft will be required 
to meet these· pilot's training requirements. AdcqUtatc assets 
of aircraft 'C' would be necessary to implement the post J 986 
training plan." 

1.74 In March 1973, HAL had informed the Ministry of Defence that 
supply of spares fabricated by it for aircraft 'A' would continue only upto 
1976-77 after which retooling would be necessary and progressive import 
of different items, raw materials and rotables would become problematic 
The Committee pointed out that Members of Study Group II of the Com-
mittee during the course of their visit to the Air Force Training Institute, 
Bangalore were informed that solo flying on aircraft 'A' had been stopped, 
which the Committee felt affected efficiency and training programme. Clari-
fying the• position, th~ representative of Air Headquarters stated •as follow::;:-

"The problem is lack of spares of certain types. But it could happen 
even in the case of a brand new car. This particular aspect 
which we are facing now wos not envisaged. But it was a 
failure because Of the certain components in the engine; '<1nd 
that is an imported item which is not available." 

1.75. Asked why the requirement of spares was not envisaged in time-
the witness stated: 

"The type of harmed spares which are required were known. But 
if a particulatr component starts giving some trouble, then we 
have problems." 

1. 76 In January 1966, HAL had suggested that it should be feasible to 
improve the performance of aircraft 'A' by re-engining it with a new engine 
and a new propeller. This matter was not specifically pursued further. 
The C01nmittee were informed that HAL had re-engined the aircraft 'A' 
and if the trials were successful some of the aircraft would be modified to 
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meet the training requirements. Asked as to why the HAL's proposal of 
1966 was not pursued further at that time, the Secretary (Defence Produc-
tion) stated: 

" .. they bad indicated in very general terms that they need~d a 
more powerful and sturdier aircraft with a sturdy Wtder-car-
riage, HAL made a proposal for an upgraded higher power 
engine with some amount of strengthening here and there ...• 
the use of more powerful engine it was considered later would 
not by itself solve the problem." 

1.77 Explaining the position further, the Chairman (HAL) stated: 

"1 966 proposal was related to genera] updating of aeroplane to 
meet much later requirements. The present re-engining was a 
minimum change one. The institute's problem was non-avail-
ability of engine cylinder heads. Therefore engine ov-;:rhaul 
and repair became rather difficult. We wanted to carry out 
minimum changes to cope up with maintenance part and lia-
bility." 

1.7R Elucidating the position further, the Ministry of Dcf~nce stated: 

"HAL's proposal to re-engine the aircmft 'A' was not pursued fur-
ther in 1966, as the aircraft would not have given the overall 
enhanced performance that was required of a new ab initio 
trainer in view of the changed flying training programme." 

1.79 Asked about the reasons for reviving the proposal, the Ministry 
of Defence stated: 

"The aircraft 'A' engine, because of ageing, has become unreliable 
and there have been repeated incidents of engine failures. The 
Jpupils solo flying has also been stopped because of this unre-

liability. Inspite of various measures, these recurring snags 
have not been overcome. As a remedial measure ~ircraft 'A' 
is proposed to be re-engincd." 

1.80 Asked as to when the trials on the rc-engined aircraft were expect-
ed to be completed, the Ministry of Defence stated:-

"Trials by HAL were completed during September, 1981. Assess-
ment of the performance• Of re-engined aircraft 'A' by HAL 
indicates performance of the re-engined aircraft 'A' as similar 
to that of the pre-mod aircraft." 
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1.81 The Committee desired to know also how the aircraft 'A, rc-de-
fiigned by HAL for interim use would meet the requirements of the Air 
Force. The• Ministry of Defence stated: 

"Modified aircraft 'A' will enable solo flying by the trainee pilots 
to be recommended. It would be possible to restore the flying 
syllabus to 40 hrn. against the present 30 hrs. and to cover 
the full spectrum of basic stage exercises. It will act as a sub-
stitute till aircraft 'C' are available in adequate numbers." 

1.82 Asked as to how many of the aircraft 'A' were proposed to be re-
-designed and at what cost, the Ministry of Defence stated: 

"12 aircraft 'A' are proposed to be re-engined at an approximate• 
cost of Rs. 4.84 lakhs for each aircraft exclusively of profits 
as chargeable by HAL.'' 

Accident/Incidents on Aircraft 'A' 

1.83 Asked about the rate of accidents/incidents on aircraft 'A' during 
the last 15 years, the Se·cretary (Defence Production) stated: 

" .... I would say that both in absolute terms and in tenns of hours 
flown. the rate of accidents is coming down." 

1.84. Elucidating the position further the representative of Air Head-
quarters stated: 

"We cannot explain the rate of accidents in absolute terms. If we 
do not fly at all, there would be no accident. The more we 

fly, the more is the risk. Therefore, the accident rate has to 
be judged on the basis of number of hours en aircraft has ac-
tually flown. tAccording to the international standard, it is 
judged on the basis of 1 0,000 hours flown by aircraft. In 
pure terms of number of accidents on the basis of the• aircraft 
being flown more, they may appear to be more. But, when 

we talk in terms of the flying done, the rate may go down. 
· As I said earlier, in HT -2 the rate has gone down. But the 
incident rate showed an increase because of the engine failures 
that we had. It is because of the cylinder-head giving way 
which causes this. It did affect. We had to change our train-
ing pattern. Wbeon the pilot forcelands the aircraft, we do not 
looe the aircraft. We make sure to see that for safety the 
instructor is there." 

1.85. Asked about the eftect of not allowing solo flying on the trainin1 
programme. the witness stated: 
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"Although they do the dual flying, the instructors do not interfere. 
We have adopted a different approach. The instructor is 
ralways there. In case of emergency, he takes the authority. 
That means extra load on the instructor. Your point was. 
whether it could have affect on the flying. The man once 
gets on to the flying of the' Kiran type of aircraft, he gets over 
that shortfull. We have not had any effect on our input or 

our output. This we refer to as our Interim plan as an interim 
measure. When HPT-32 comes up as anticipated them would 
be no difficulty in putting that in our Air Force training plan ... 

1.86 The Committee desired to know the rate of accidents/incidents in 
which aircraft 'A' have, been involved during erach of the last 15 years, in 
terms of hours flown. The information furnished to the Committee shows 
that the rate of accidents varied from 7.1 0 (per 10,000 flying hours) in 
1966-67 to 0.78 in 1978-79. The rate of incidents is however much 
higher. It was as high as 70.97 in 1966-67 while, the minimum recorded 
was 16.96 in 1976-77. The rate of accidents/incidents during the years 
1977-78 to 1980-81 has been as follows:-

--------------~---~ ----------··· 

1977-78 

1978-79 

1979-80 

Ig8o-8t 

Rate of 

Accid('nts/ Incidf'nts 
(Per 10000 
flying 

3"02 

hrs.) 

33"20 

4s·og 

22"31 

1.87. The Committee enquired whether the re::tsons for the high rate 
Of accidents/incidents had been examined in depth and if so, what the 
findings were. The Ministry of Defence stated: 

"Various problems had been encountered with the airframe and 
aero-engine. These problems had been studied in depth aP · 
necessary preventive measures were initiated, or modi:~ .. 
tions introduced, as and when these preblems arose. These 
problems were even discussed at various levels including the 
Flight Clearance Committee meetings where members from 
all concerned agencies, like Air HOrs, HAL, D. Aero, and 
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DTD&P (Air) were present. After detailed discussions, pre~ 

ventive measures were introduced on priority to overcome 
the failures. 

Various problems in respect of airframe were pertaining ~o under-
carriage, centre section rear spar failure, tail wheel attach-
ment point failure, l~anopy flying oli in air, control pilot static 
failure etc. In respect of engines, the main problems arc en-
gine vibrations/cuts, cylinder head cracks, looseness or studs/ 
nuts, /gas leaks. propeller/crank shaft failures and engine 
mount failures etc. The airfram.: probkms and some of the 
engine problems like propeller /crank shaft failure, engine 
mount failure etc., have largely been overcome after intro-
duction of various checks/STlS and modifications. How~ver, 

in spite of various preventive measures taken in th~ past, 
some of the engine problems like gas leak. cylinder head 
failure, engine vihrations/cuts .;;till persist. 

The persistence o'f S(lll1C of the problems is due to tlw L1ct that 
the manufacture of Cirrus major engines ce~1sed .tbont 20 
years ago. No development work was lxing done by the 
manufacturers on these engines and the spares for them wcro 
not available from the prime rnanuf·acturers i.e. Rolls Royce 
or their subsidiaries. However, all efforts are hcin!! nwde to 
ensure that the engines give trouble free service. T .::m1s 
of specialists from HAL have also been positioned dt the 

units to carry out necessary ::-h<.>cks/prcventive measures 
which arc beyond the scope of the unit personnel. In addition 
to there teams, various other measures taken to overcome 

the presistent engine problems arc as follows:-

(a) Cyclindcr Heads:-To~;,J technical life of the engines and 
their components was not laid down earlier. As such, it 
was decided to replace these cylinders heads with the new 
ones. Pending receipt of new cylinder heads. the nlcl ones nre 
being subjected to improved method of inspection and servic-
ing overhaul at HAL 

(b) Gas Leaks:-

(i) Whenever cylinder heads are removed for check<> or repla-
ced due to failures. gaskets arc to be replaced mandat·Nily. 
These gaskets arc not available from the prime manufac-
turers but are being obtained through other ·•tockists. 
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Some of them were not upto the mark. HAL have pro-
. posed to manufacture these gaskets locally . 

.(ii) Gas leaks are also due to improper seating of cylinder 
heads. Bluing check has been introduced to ensure proper 
seating of cylinder heads. 

(c) Engine Cuts-Modi j HT:·2 j162 has been introduced. This mod-
calls for introduction of back up fuel pumps collector tank 
and filter to improve fuel system and ensure positive supply 
of fuel. Mod/HT-2/166 which calls for better cooling of 
the engine to avoid overheating of cylinders has also been in-
troduced. 

Though some of the engine problems continue, all efforts are being 
made to overcome these persisting problems. Trial's have been 
carried cut on the re-engined aircraft v.rith a new Lycoming 
engine. The final report of flight test is awaited." 

1.8g The Commitlec were ifl'formed that the reason for the failure 
of engines of aircraft 'A' was the non-availability of certain components 
which were required to be imported. The Committee desired to know 
since when the difficulties in obtaining the required components had been 
persisting. The Ministry of Defence stated: 

"Diffieultie'S are being experienced since 197 5-7 6 in overhaul of 
Cirrus Major engines due to lack of critical sparrs. such as 
cylinder head, crank-shafts, etc." 

1.89. The Committee desired to know whether the matter had been 
examined with a view to fixing responsibility for not envisaging the re-
quirements and arranging for sufficient replacements well in time. The 
Ministry of D:?fcnce stated: 

"The matter was di·scussed in meeting. held by the Chief of Air 
Staff with Secretary (DP) on 25th June. 19SO, to overcome the 
overhaul problem of Cirrus Major engines. Keeping in view 
the difficulty in obtaining spares throughout the UE period 
as planned now, HAL launched a project in 1980 for rc-
engining the Aircraft 'A' with a Lycoming engine." 

1.90 Asked about the number of aircraft presently grounded for 
W<mt of components. the Ministry of Defence stated: 

"At present only 3 Aircraft 'A' arc grounded at PIS. Tambaram, 
for want of engines." 



1.91 The Com.mi~ desired to know the details of major overhaul-
ing or repairs to aircraft 'A' required to continue them in service upto 
1985-86. 1be Ministry of Defence stated: 

"The present aircraft 'A' cannot be maintained for the following 
reasons:-

(i) Ageing. 

(ii) Non-availability o'f spares. 

(iii) Outdated signals equipment fitted. 

(iv) Unreliability of the Cirrus Major engines presently fitted. 
The life of type UE of these aircraft has been issued upto 
1984." 

.1.92 11ae Committee observe that the search to replace HT 2 basic 
biller aircraft which bad been inducted in service in the Air Force ia 
April 1953 was started as far gack as in November 1965 when it was felt 
tbat the aircraft needed to be replaced by a more modern one with a 
powedol engine and better maintenance and construction cba·racteristics. 
The anticipatiOn at that stage was fhat it would be possible to replace the 
aircraft by 1970. With this end in view, the HAL were asked to under-
take a feMibility study. The Committee, however find that it took 2·112 
years merely to identify the changes required and to finalise the opera-
tional requirements (OR) for the proposed aircraft and the same was 
issued 09 3 May 1968. It is surprising that it should have taken so long 
to 6peCify the requirements, considering that fbis aircraft is stated to be 
not a high technology item and the expertise was already available in 
file IAF since the existing aircraft had been built indigenously around an 
imported engine. 1be Committee find that further modifications became 
necessary when instead of ''a sturdy nndercarriagc'' initially projected by 
tbe Air HQs and a tail-wheel type under-carriage proposed by HAL in 
the feasibility report of February, 169 it was decided to have a fixed tri-
cycle (Nose wheel) under-carriage. However~ development of t'he bnsic 
train aircraft was temporarily set aside in -view of the observations 
made by the Aeronautics Committee (1 969) to the effect that the feasibili-
ty of havi.ng a common basic trainer aircraft to meet the requirements of 
the Air Force as well as Civil Aviation authorities should he carefully 
examined. The Committee fi.nd that the Aeronautics Crnmmittcc had pre-
faced their reconvmendation with the remark fhat they were 'sf.:eptical' of 
the prospects of successfully combinin~ the requirements of the Air Force 
and the Civil Aviation since the former requir~d a fully acrobatic aircraft 
which could 001ly be met by a machine in a price range unlikely to be 
acceptable to the civman users. 
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1.93 'l1le Conwnittee fiD!1 that it took about .5·112 years · for the 

Air Be...,..rsjDepartmeDt of Defeace Production to come to the 
coadulioa t1aat 'Revathi Mark II' beiJII laen developed by tbe Directorate 
Geaenl of Civil Aviation would not be able to meet the requirements of 
the Air Force. It is dear from the records made available to tbe Com-
mittee that even inidally when t1ae recommendations of the Aeronautk:s 
CommiUee were referred to them for comments, the M.bDitry of Tourism 
aDd Chil Ariatioo bad clearly stated that 'tbough the Re¥adli will meet 
tb.e dviliaD requiremeD1s as a trainer ain:raft, it wiD not meet the require-
meats of the Air Force since it does not faD within the aeronautics cate-
gtKY'. HAL on their part suggested that in case Revatbi Mark II was 
accepted by IAF, HAL could UrUdertake its manufacture. In case it was 
not accepted by IAF, a joint OR to meet the needs of IAF and Chil 
Aviation be issued together with the anticipated requirements for feasibili· 
ty study by HAL. Conceding that the recommendations of the Aerona.._ 
tics Committee. needed im. depth eX'&miuation, the Committee regret to 
note that the question of finalising a joint OR to meet the requirements 
of t!he Air Force and the Civil Aviation for a common trainer aircraft 
was aUowed to get bogged down in routine inter-departmental references 
and oo effort was made to set up a joint machinery to study the feasibility 
of fhe proposal about which doubts had already been expressed both bJ 
the Aeronautics Committee as well as by the DGCA as to its acceptability 
to the Air Force. The Secretary, Department of Defence Production de-
po5ed that it could be said in retrospect that there was a certain amount 
Of 'ambivalence' in the Report of the Aeronautics Coonmittee and that 
'in terms of specifications, roles and requirements of civil training in a 
flying club and tbe training required by a pilot in Air Force are totally 
different.' The Department of Defence Production have further informed 
the Committee that 'except for the very basic training when the pilot is 
introduced to flying, there is very little cOmmonality between the Air 
Force and civil flying organisations. While one trains its pilots to use the 
aircraft as a weapon platform or for operational employment, the other 
is largely offered to normal commercial type of route flying.'' 

1.94 The Committee further note that while the Air Force autbori• 
ties had decided in May 1969 itself. to go in for a trainer aircrnft with a 
tri-cycle undercarriage, it was only in November 1971 that the DGCA were 
asked to examine the feasibility of two major modifications viz tri-cycle 
under-carriage and acrobatic capability which in effect would have meant 
a totally new design. The DGCA on their part confirmed that thl''Y already 
had plans for incorporating a tri-cycle under-carria~e :md expressed con-
fidence that Revathi Mark n was capable of acrobatic manoeuvres. No 
efforts in this direction were however made since it was later found (ID 

deeper cOnsideration that this would bnYe reStJlted in increased structural 
weights, ~reased fuel consumption and consequential rise in operational 
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aad maiatenaace costs apart from higher i'Ritial cost of the engine and 
aircraft which the ftying clubs and training institutions on the civil side 
could ill alford. 

1.95 The Air Force authorities found in the preliminary trials car-
ried out in May 1972 that Revathi Mark II suffered from several short· 
faDs and would not meet their requirements without major modifications. 
Tile proposal of the DGCA made in November 1973 to set up a Com .. 
mittee to sort out the p·roblems, made in the context of their inability to 
incorporate the desired modifications, appears to have been ignored and 
the process of evaluaion, re-cva·lnation and estimating the cost of modi· 
fications went on for another year \o\ithout any tangible results. The pro 
posal was finally abandoned in October, 1974. 

1.96 The Committee would like to express their unhappiness over 
the fact that five and a half precious years were lost in the seardt for 
the elusive common trai.ner aircraft .. The feasibility report prepared by 
HAL in February 1969 remained in cold storage tm September 1974 and 
tlhe HAL was ''Kept waiting" for Government's decision in the matter. 

1.97 'J1he Committee regret to observe that the authorities {aih·d to 
take note of the position so plainly stated not unl,y in the Report o[ the 
A~ronautics Committee hut also by the Minish-y of Tourism and Civil 
Aviation. It is really unforhmate that matters were allowed to drift for 
such a long time. Secretary, Defence Production stated in cvidc;:1cc that 
the recommendations of the Aeronautics Committee were taken a little 
too seriously .•.. We spent a Jot of time to come to the conrlnsiun that 
this was not the answer.'' The Committee note with dismay the 1otal 
absence of aD)' sense of urgem·~· in the Department of Defence Produc~ 
Hnn/ Air Headquarters even in the fact of a badly felt need. The DGCA 
are also partly to blame for their failure to cxarni.'lle the cost and feasibi-
lity aspect of the proposed modifications at the time the m:atter was re-
ferred to them in November, 1971. Hoving first given the impression 1hat 
the~· had plans to provide the tri-cycle under-carriage, they took two years 
to inform t'he Air Force authorities that they had no plans to incorporaf<' 
the major mofiidcations desired b~· tJ,cm. 

t. 98 The Committee are thus led to the cMcltLsion that Jack of !lde-
quate coordination and inter-action between the Department of Defence 
Production, the Air Headquarters, the DGCA and HAL bas been res-
ponsible for the abnormal delay to which the project has been s"~Jjected. 

1.99 Const-quent upon the failure to develop tl trainer aircraft coni-
moo to both the civil aviation and Air Force. the HAL were asked in 

·September 1974 to examine the feasibility of desi,Un~, develop! . .,~ and 
manufacturing a basic piston trainer aircraft 'C' (HPT-32) as per ASR 4 
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of 1971. Certain tbaDFJ ia the perforlllance parameters based on feasibi-
lity sbadies were incorporated in ASR 10/75 and the new bask traiDer 
aircraft w. required to be inducted in the Air Force by 1977-78. The 
Committee bllve been given· to understand that three proto.types of the 
new . aircra·ft were developed, the third proto-type did its first demons-
tratioa Bight on 31 July, 1981 when study Group of the Committee visited 
HAL, Bangalore. According to latest anticipation the aircraft is eA-pec-
ted to be inducted in service only in 1985-86. Meanwhile, the life of the 
HT -2 aircraft has been extended up to 1984 despite the fact that it has 
become difficult to maintain these aircraft due to ageing, non-availability 
of spares, outdated signal cquip•ment and unreliable Cirrus major engines. 

1.100 The Committee find that due to inordinate delay in the de\'C-
Iopment of a new piston engine trainer aircraft, there has been a steep 
escalation in the developmental cost as well as in the unit cost. While 
the developmental cost which was estimated at R-,. l 68 lakhs in April 
1975 has gone upto Rs. 537.40 lak'bs at 1980 price level. the unit cost of 
manufacture has gone up from Rs. 6.40 lakhs (197 4-7 5) to Rs. 9 lakhs 
( 1977) and further to Rs. 19.25 lakhs at 1980 price level. According to 
the Ministry of Defence the present estimated cost compares favourably 
with the landed cost of similar contemporary aircraft pro~nced ahro3d 
,apart from the savings in foreign exchanJ.!c. While this may he so, the 
fact remains that substantial economies would have accrued hatl fhe 
Ministry taken timely decision in the matter and allowed HAL to go 
ahead with the deveolpmcnt work. 

1.101 Apart from thr huge escalation in cost t'hat · has occurred in 
this case, a more disturbing aspect of the inordinate delay is the demcnn-
lising effect on the training of pilots on an ageing. unreliable and dimini-
shing fleet of aircraft. The Committee understand that the HT-2 aircraft 
have been involved in a large number of accident'l/incidents p~trticularly 

due to engine failures. Consequently, solo flyin~ b~, the trainees has had 
fo be stopped. As an interim arrangement, the flyin~ duration at the basic 
stage has been reduced from 40 to 30 hours. The Committee nnd~rstand 
that it would be possible to revert to the normal training p~ttcm onl~· 

after 1986 when sufficient assets of HPT-32 aircraft are available and 
additional flying trainhg units are established. The Committee thn~ that 
the interim pattern of training docs not allow full spectrum of lmsic sfaJ!(" 
exercises. This is indeed unfortunate. 

1.102 The Committee note that the mnnber of incidenfs in which 
ffi'-2 aircraft has been involved has been quite severe-the rate bein! as; 
high M 43.09 per 10,000 flying hours in 1978-79. The Committ~e under-
stand that difficulties are bein~ experienced since 1975-76 in overhaul of 
Cireus Major En~nes fittt>d in this aircraft due fo laek of critic:ll ~part$ 
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IUCb as c:ylladft heads, cnmk stads *· It was wida a l'iew to ..-, 
over these diftic:ulties that HAL bad proposed as eaiy as in JaDUary 1966 
tllat it should be poMW.e to improve tbe perfo1'111811Ce of aircraft 'A' by 
re-engiDing it with a new engine and a new propeller. Tile matter was 
llowever not pursued· at that stage since it was felt that an upgraded 
engine would not by itself solve the problem. The Committee undentaad 
that the ,proposal has sint:e been revived. Trials carried out by HAL in 
September 1981 to assess the perfo11118DCe of re-engined aircraft showed 
8iat Its performance ~ similar to tha·t of the pre-modified airanft, and 
It may be possible to allow the trainee pilots to follow tbe normal flying 
syDabo' of 40 hours of basic stage exercises in solo flying. It is proposed 
to re-eogiue 12 aircraft at an approx. cost of Rs. 4.84 lakhs per aircraft 
exdusive of profits chargeable by HAL. The Committee regret that the 
prOJ)OSal mooted as early as in 1966 was not pursued till matters came 
to a head. 

Ll03 The Committee expect that this work would be completed 
without any further hitch so as to ensure that the existing trainer aircraft 
are put to the optimum use and the training of pilots which bad been 
affected adversely over the last few years is resumed on the ~ormal pat-
tern. 

1.104 The Committee would like to point out in conclusioo that Clhe 
present case highlights the need for very close and continuous coordina-
tion between the Ministry of Defence/Department of Defe.nce I,..oduc-
tion, tbe Defence Research and Development Organisation and the HAL. 
The Committee have been assured that cog.'li7.&DCe bas been taken at the 
government level of the need for long term perspective plan which would 
take into acoount the lead time for indigenous development and produc-
tion to meet the requirements of the users in a manner that would be cost 
effective. The Committee expect that concrete steps in this direction 
would be taken without further loss of time. 

1.105 In some of their earlier Reports*, the Committee have 
death with similar cases of undue delays in the execution of develop-
mental projects entrusted to HAL, consequent escalation in costs and in .. 
froctoous expenditure on procurement of stores/equipment. The Com-
mittee desire that the Ministry of Defence should undertake a comprehen-
sive review of major developmental projects initiated durin~ the last 15 
years wi1'h a view to ascertainin~ the reaso.'!1S for delay in their execution 
(including the delays caused by frequent changes in ORS/ ASRs). Thict 
review sbonJd attempt to correlate the effect of the delays on the morale 
----------
·~~rd Renort ( 7 LS) 

76th Report ( 7 LS) 
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ad ecntat WOl'thiDt8s Defeace ~nel and tbe steps thaf may be 
Deeel!llary to obriate them. 'l1lis study may also icleaCify the projects wllich 
were aballdoaecl half way aDd the reasons therefor. The Committee would 
like this study to be eutrustecJ to a hip level team coasistiag of eminent 
sdeDUsts in the field of Defence research as weD as high ranking repre-
sentatives of the three Services and HAL. The Team may be asked to fur-
nish its fiDdinp witbiu a ye• and tbe same should be reported to the 
CODDittee • soon as available. 

NEW DELHI; 

March 26, 1982. 
Chaitra 5, 1904{S) 

SATISH AGARWAL 
Chairm:an 

Public Accounts Committed 
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APPEND LX 

CONCLUSIONS AND RECOMMENDATIONS 

"Ministry /Deptt. 
concerned 

3 

Concl usion/Rrcommenda tion 

4 
·---------------- -- ------- --

Defence (Department of 
Defence Production). 

The Committee observe that the search to replace HT 2 basic trainer 
aircraft which had been inducted in service in the Air Force in April 
1953 was started as far back as in November 1965 when it was felt that 
the aircraft needed to be replaced bv a more modem one with a powerful t 
engine and better maintenance and construction charactristics. The anti-
cipation at that stage was that it would be possible to replace the aircraft 
by 1970. With this end in view, the HAL were asked to undertake a 
feasibility study. The Committee, however find that it took 2-112 years 
merely to identify the changes required and to finalise the operation re-
quirements (OR) for the proposed aircraft and the same was i""'ued on 3 
May 1968. It is surprisin!! that it should have taken so long to specify 
the requirements, considering that thi" aircraft is stated to be n·~t a high 
technology item and the expertise was alreadv available in the IAF since 
the existing aircraft bad been built indigenouslv around an imported en-
gine. The Committee find thnt further modifications became necessarv 
when instead of "a sturdy tmdercarriage" initialTv proiected hv the Air 
HQs and a tail-wheel type under-c::uriage rroposect by HAL in the f-:a~i-
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bility report of February, 1969 it was decided to have a fixed tri-cycle 
(Nose Wheel) under-c-arriage. However. development of the basic trainer 
aircraft was temporarily set a·:;ide in view of the observations made by the 
Aeronautics Committee ( 1969) to the effect that the feasibility of having 
a common basic trainer aircra'ft to meet the requirements of the Air Force 
as well as Civil Aviation authorities should be carefuUy examined. The 
Committee find that the Aeronautics Committee bad prefaced their recom-
mendation with the remark that they were 'sceptical' of the prospects of 
sucessfully combining the requirements of the Air Force and the Ovil 
Aviation since the former required a fully acrobatic aircraft which could 
only be met by a machine in a price range unlikely to be acceptable to 
the civilian users. 

The Committee find that it took about 5-1 !2 years for the Air Head-
quarters/Department of Defence Production to come to the conclusion 
that 'Revathi Mark II' being then developed by the Directorate General 
of Civil Aviation would not be able to meet the requirements of the Air 
Force. It is clear from the records made available to the Committee tbat 
even initially when the recommendations of the Aeronautics Committee 
were referred to them for comments. the Ministry of Tourism and Civil 
Aviation had clearly stated that 'though the Revathi will meet the civilian 
requirements as a trainer ·aircraft. it will not meet the requirements of 
the Air Force since it does not fall within the aeronautics category'. HAL 
on their part suggested that in case 'Revathi Mark II was accepted by 
IAF, HAL could undertake its manufacture. In case it was not -accepted 
by IAF, a joint OR to meet the need-; of TAF and Civil Aviation be issued 
--- - -· -- ---~-- ----

~ ....... 
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together with the anticipated requirements for feasibility study by HAL. 
Conceding that the recommendations of the AerOI;autics Committ«' 
needed in depth examination. the Committee regret to note that the ques .. 
tion of finalising a joint OR to meet the requirements of the Air Force 
and the Civil Aviation for a common trainer aircraft was allowed to get 
bogged down in routine inter-departmental references and no effort was 
made to set up a joint machinery to study the feasibility of the propo$11 
about which doubts had already been expressed both by the Aeronautics 
Committee as well as by the DGCA as to its acceptability to the· Ail" 
Force. The Secretary, Department of D~fence Production deposed that it 
could be said in retrospect that there was a certain amount of 'ambiva- w.:.. 
lence' in the Report of the Aeronautics Committee and that 'in terms of tv 

specifications, roles and requirements o'f civil training in a flying club and 
the training required by a pilot in Air Force are totally different.' The 
Department of Defence Production have further informed the Comrni~ 
thnt except for the very basic training when the pilot is introduced to 
flying, there is very little commonality between the Air Force and civil. 
flying organisations. While one trains its pilots to use the aircraft as a 
weapon platform or for operational employment, the other is largely of· 
fered to normal commercial type of route flying." 

The Committee further note that while the Air Force authorities had 
decided in May 1969 itself to go in for a trainer aircraft with a tri-cych-
undercarriage, it was only in November 1971 that the DGCA were askec;. 
to examine the feasibility of two major modifications viz. tri-cycle under, 
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carriage and aerobatic capability which in effect would have meant a 
totally new design. The DGCA on their part confirme4 that they already 
had plans for incorporating a tri-cycle under-carriage and expressed con· 
fidence that Revathi Mark II was apable of aerobatic manoeuvres. No 
efforts in this direction were however made 'Since it was later found on 
deeper consideration that this would have resulted in increased structural 
weights, increased fuel consumption and consequential rise in operational 
and maintenance costs apart from higher initial cost of the engine and 
aircraft which the flying clubs and training institutions on the civil sid~ 
could ill afford. 

The Air Force authorities found in the preliminary trials carried out 
in May 1972 that Revathi Mark II suffered from several shortfalls and 
would not meet their requirements without major modifications. The pro-
posal of the DGCA made in November 1973 to set up a Committee to 
~ort out the problems, made in the context oftheir inability to incorporate 
the desired modifications. appears to have been ignored and the proces! 
of evaluaion, re-evaluation and estimating the cost of modifications went 
on for another year without any tangible results. The proposal was finally 
abandoned in October, 1974. 

The Committee would like to express their unhappiness over the fact 
that five and a half precious years were lost in the search for the elusivo 

t 
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common trainer aircraft. The fe-asibility report prepared by HAL in 
February 1969 remained in cold storage till September 197 4 and the 
HAL was "kept waiting" for Government's decision in the matter. 

Defence Department of The Committee regret to observe that the authorities failed to' take 
(Defence Production) I f h. · · 1 · 1 d 1 · h R f h A T . d c· .1· note o t e posthon so pam y state not on y m t e eport o t e ero-ounsm an ·IVI 
Aviation.) nautics Committee but also by the Ministry of Tourism and Civil Avia-

Do. 

tion. It is really unfortunate that matters were allowed to drift for such 
a long time. Secretary, Defence Production .stated in evidence that the 
recommendations of the Aeronautics Committee were taken a little too 
seriously .... We spent a lot of time to come to the conclusion that this 
was not the answer." The Committee note with dismay the total absence 
of any sense o'f urgency in the Department of Defence Production/ Air 
Headquarter~ even in the face of a badly felt need. The DGCA are also 
partly to blame for their failure to examine the cost and feasibility aspect 
of the proposed modifications at the time the matter was referred to them 
in November, 1971. Having first given the impression that they had plans 
to provide the tri-cycle undercarriage, they took two years to inform the 
Air Force authorities that they had no plans to incorporate the major 
modifications desired by them. 

The Committee are thus led to the conclusion that lack of adequate 
coordination and inter-action between the Department of Defence Pro-
duction, the Air Headquarters, the DGCA and HAL has been respon• 
sible for the abnormal delay to which the project has been subjected. 

:t 
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Consequent upon the failure to develop a trainer -aircraft common to 
both the civil aviation and Air Force, the HAL were asked in September 
1974 to examine the feasibility of designing, developing and manufactur-
ing a basic piston trainer aircraft 'C' (HPT-32) as per ASR 4 of 1971. 
Certain changes in the performance parametem based on feasibility 
studies were incorporated in ASR 1 Oi75 and the new basic trainer aircraft · 
was required to be inducted in the Air Force by 1977-78. The 
Committee have been given to understand the three proto-
types of the new aircraft were developed; the thirc' 
prototype did its first demonstration flight on 31 July, 1981 
when study group of the Committee visited HAL, 
Banga'ore. According to latest anticipation the aircraft it 
expected to be inducted in service only in 1985-86. 
Meanwhile, the life of the HT -2 aircraft has been extended upto 1984 
despite the fact that it has become difficult to maintain these aircraft due 
to ageing, non-availability of spares, outdated signal equipment and un-
reliable Cirrus m-ajor engines. 

The Committee find that due to inordinate delay in the deve-lopment 
of a new piston engine trainer aircraft, there has beeR a steep escalation 
in the developmental cost as well as in the unit cost. While the dc·velop-
mental cost which was estimated at Rs. 168 Jakhs in April ~975 has gone 
upto Rs. 537.40 lakhs at 1980 price level, the unit cost of manufacture 
gone up from Rs. 6.40 lakhs (1974-75) toRs. 9 Jakhs (1977) and further 
to Rs. 19.25 lakhs at 1980 price level. According to the Ministry of Def-
ence the present estimated cost compares favourably with the landed cost 

~ 
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of similar contemporary aircraft produced abroad apan from the saving in 
!oreign exchange. While this may be so, the fact" remains that substantial 
economics would have, accrued had the Ministry taken timely decision in . 
the matter and allowed HAL to go ahead with the developmental work. 

Apart from the huge escalation in cost that has occurred in this case, 
a more disturbing aspect of the inordinate' delay is the demoralising effect 
on the training of pilots on an ageing, unreliable and diminishing fleet of 
aircraft. The Committee understand that the HT-2 aircraft have been 
involved in a large number of accidentsjincidents particularly due to engine 
f&ilures. Consequently, solo flying by the trainees has had to be stopped. 
As an interim arrangement, the flying duration at the basic stage has been 
reduced from 40 to 30 hours. The Committee understand that it would 
be possible to revert to the normal training pattern only after 1986 when 
sufficient assets of HPT-32 aircraft are available and additional ftying train-
ing units are e-Jtablis'hed. The Committee thus find that the interim pat-
tern of training does not allow full spectrum of basic stage exercises. This 
is indeed unfortunate. 

The Committee note, that the number of incidents in which HT -2 air-
craft have been involved has been quite severe-the rate being as high as 
43.09 per 10,000 flying hours in 1978-79. The· Com.nlittee understand 
that difficulties are being experienced since 1975-76 in overhaul of Cl.frus 
Major Engines fitted in this aircraft due to lack of critical spares such as 

~ 
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cylinder heads, crank shafts etc. It was with a view to getting over these 
difficulties that HAL had proposed as early as in January 1966 that it should 
be possible to improve the performance of aircrnft 'A' by re-engining it 
with a new engine and a new pmpeller. The matter was however not pur-
sued at that stage since it was felt drat an upgraded engine would not by 
itself solve the problem. The Committee understand that the proposal has 
since been revived. Trials carried out by HAL in September 1981- to 
assess the performance of re·engined aircraft showed that its performance 
was similar to that of the pre·modified aircraft, and it may be possible to 
allow the trainee pik>ts to follow the normal flying syllabus of 40 hours of 
basic stage exercises in solo flying. It is proposed to re-enginc, 12 aircraft 
at an approx. cost of Rs. 4.84 lakhs per aircraft exclusive of profits char-
geable by HAL. The Committee regret tbat the proposal mooted ~ early 
as in 1966 was not pursued till matters came to a head. 

The Committee expect that this work would be completed without any 
further hitch so as to ensure that the existing trainer aircraft are put to the 
optimum use and the training of pilots which had been affected adversely 
over the last few years is resumed on the normal pattern. 

The Committee would like to point out in conclusion that the present 
case highlights the n~ed for very close and continuous coordination ~tweep 
the Ministry of Defence /Department of Defence Produtcion, the DefC?nce. 
Research and Development Organisation and the HAL. The Committc;e 
have been assured that cognizance has been taken at the government level 
of the need for long term perspctive plan which would take into account 

""" -J 
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the lead time for indigenous development and production to meet the re-
quirements of the users in a manner that would be cost effective. The Com-
mittee expect that concrete steps in this direction would be taken without 
further loss of time. · -

In some Of their earlier Reports*, the Committee have dealt with simi-
lar cases of undue delays in the execution of developmental projects en-
trusted to HAL, consequent escalation in costs and infructuous expendi-
ture on procurment of stores I equipment. The, Committee desire that the 
Ministry of Defence should undertake a comprehensive review Of major 
developmental projects initiated during the last 15 years with a view. to 
ascertaining the reasons for delay in their execution (including the delays 
caused by frequent changes in ORs!ASRs). This review should attempt 
to correlate the effect of the delays on the morale and combat-worthiness 
Defence personnel and the steps that may be necessary to obviate them. 
This study may also identify the projects which were ubandoned half way 
and the reasons therefor. The Committee would like this study to be en-
trusted to a high level team consisting of eminent scientists in the field of 
Defence research as well as high ranking representatives of the. three Ser-
vices and HAL. The Team may be asked to furnish its findings within 
a year an d the same should be reported to the Commit~e as soon· as avail-
lable. 

*33rd Report (7 L·S.) 
76th Report(7L.S). 
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