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INTRODUCTION 

I, the Chairman of the Public Accounts Committee, as authorised by 
the Committee, do present on their behalf this Thirty-Third Report on 
Paragraphs 6 and 19 of the Report of the Comptroller and Auditor General 
of India for the year 1978-79, Union Government (Defence Services) on 
Delay in Development and Manufacture of an Aircraft and Manutacture 
of defective cartri..Q.ge cases for an ammunition. 

2. The Report of the Comptroller and Auditor General of India for the 
year 1978-79, Union Government (Defence Services) was laid on the Table 
of the House on 26 March, 1980. The Committee (1980-81) examined 
paragraph 6 at their sitting held on 30 October, 1981. The Committee 
considered and finalised the Report at their sitting held on 18 March, 1981 
Minutes of the sittings form Part 11* of the Report. 

3 The Committee have observed that the execution of both the deve-
lopmtmi and manufacturing programmes of Gnat MK-II (Ajeet) aircraft 
was considerably delayed. Change in the security environment during the 
intervening period, however, necessitated curtailment of the production as 
well as the retro-modification programme. The Report highlights the absence 
of a clear perception of the couDtry'S defence requiremeats. 

4. For reference facility and convenience, the observations and recom-
mendations 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 Ap-
pendix to the Report. 

S. The Committee place on record their appreciation of the assistance 
rendered to them in the matter by the Office of the Comptroller and Auditor 
General of India. 

6._ The Committee wou!d also like to express their thanks to the Officers 
of the Ministry of Defence (Department. of Defence Production) for the co-
operation extended by them in giving information to the Committee. 

NEW DELHI; 

April 2. 1981. 
CluJitra 12, t 903 (Saka). 
----------- ---------

CHANDRAJIT YADA V, 
Chairman, 

Public Accounts Committee. 

*Not printed. (One cyclostyled COpy laid on the Tabel of the House 
and five copies placed in Parliament Library). 
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DELAY IN DEVELOPMENT AND MANUFACTURE OF AN 
AIRCRAFr 

~udi  Paragraph : 

1 . I. Based on a proposal submitted by a public sector undertaking after 
catrying out feasibility studies, Govern'ment approved (September 1972) 
~ development by the undertaking of an improved version (designated as 
MK-lI) of an existing MK-I aircraft at an estimated _ cost of Rs. 99 lakhs 
fforeign e ~ : Rs. 26Iakhs). According to the Air Headquarters, the 
MK-ll version was to be inducted in servict during 1 ~  

1 . 2 • 'the development work was to be carried out in four stages and 
was expected to take three years fbi pl~i ~ Delivery of MK.-H air-
craft was expeettd to commence two years-thereafter. -When the develOp-
ment work waJ going on, tire Ministry of Detell'Ce approved' (July 1973) 
p ~ e  of orden' on the undertaking by the Air Headquarters for the 
manufacture arid Stlpply ofa certain u ~  ofMK.;lI aircraft at an esti-
I'nated cost of Its. 3604 lakhs (exclusive of profit) . MK -II aircraft was to 
~  to the "standard of preparation" to bt specified after completion of 
lhe development work in four stages. 

1.3. In order to extend the useful life of the existing fleet ofMK-I aircraft 
~i du edi  service in the Air Force ~ 1958), the ~i is  accorded s ~ i  

('October 1973) to the retro-modification of a certaln number ofMK:-'I aIrcraft 
~  MK-ll standard at an estimated cost of Rs. 2090.40 lakhs (excluding 
profit). The a1rcraft were to be made available to the undertaking fOr this 
purpose in a phasedmaIlrtet from 1974-75 onwards. 

1.4. Progress 011 development : 'Workondevdopment p~ e  was commenced 
by the undertaking in Qctober 1972 on the basis of broad parameters fi{St 
indicated by the Air Headquarters in the Air Staff Recuireinent (ASR) 
issued in May 1972. On the retrO-modification p ~e  an ASR to 
remove the defect!! in and to make improvements in ~  aircraft was 
issued by the Air Headquarter:s in November, 1972. This was expected 
to help the development ofMK-li version of the aircraft. 

1 . 5-In June 1974, the Air Headquarters issued a revised ASR for 
MK-II aircraft, which was also made applicable to_ the retro-modification. 
As the additional requirements included in the ASR of June 1974. affected 
all the four stages of development, the undertaking approved in September 
1975 a proposal to take up further work required concurrently with the 
work. sai'lctioned earlier with a view to minimising expenditure. An addi-
tional sum of Rs. 541akhs (foreign exchange: Rs. 10 lakhs) for development 
was accordingly sanctioned by the Ministry in July 1976. Development 
work covered by the four stages was completed in almost all respects by the 
undertaking by early 1976 and the "standard of preparation" of the first ~d 
second production batch of the MK-U aircraft was specified by the Air 
Headquarters in February 1976 and July 1976. 
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1.6. In March 1977. the undertaking expressed its inability to comply-
with some vital requirements of the MK-II aircraft as specified in the ASR 
of 1974. The Air Headquarters informed (March 1977) the Ministry 
that if the undertaking were not able to ensure performance close to the ASR 
of1974. the Air Headquarters might be compelled to review the entireacquisi-
tion programme for the MK-II aircraft. 

1.7. While proposing (May 1977) the incurring of further development 
expenditue of Rs. 40.50 lakhs for certain additional tasks, the Air Head-
quarters stated that though there were serious shortcomings in the MK-II 
aircraft, it was not envisaged to drop the project altogether. but it might 
become necessary to reduce the number of aircraft to be produced. The 
Ministry accordingly enhanced (July 1977) the development expenditure 
to Rs. 193.50 lakhs (foreign exchange: Rs. 44lakhs). 

I .8. The Air Headquarters stated (October 1978) that while consider-
ing the question of short-closure of the order for manufacture of MK-II 
aircraft at 75.47 per cent of the numbers ordered it was agreed that the under-
taking would continue with de\"elopment work to improve the radius of 
action etc. Although improvement in the radius of action had been achiev-
ed to a certain extent, development work had not been completed in all 
rnpccts (Denm1::u 1979)' Till June 1979, an expenditure of Rs. 261.38 
lakhs had hen incurred 1::y the u ~e i  on the development project.-
against which 'on account' payments aggregating Rs. 193.12 lakhs were 
made. 

1.9. Delivery of aircraft: The undertaking had agreed (March 1974) to 
deliver the MK-II aircraft in a phased manner from 1976-77 to 1981 -82. 
Only 21.70 percent of the numbers of MK-II aircraft orderd initially 
(July 1973) had l::eendelivered (cost: Rs. 1352. 75lakhs) by the undertaking 
to the Air Force in March 1978. It was stated that these aircraft conformed 
to the respective "standard of preparation" laid down except to the extent 
of concessions agreed to by the Air Force in respect of certain modifications 
for which supply of parts was waited by the undertaking from the fOreign 
supplier. No aircraft had teen delivered in 1978-79 in view ofnon-availa-
bility of a c< mFonent from the foreigns supplier. An expenditure of Rs. 
3734.01 lakhs was incurred up to end of July 1979 by the undertaking against 
which 'on accountjfina1' payments aggregating Rs. 3634.09 lakhs had been 
made to the undertaking. In addition. Rs. 685.30 lakhs had been received 
by the undertaking in resFect of supplies of parts. 

1.10. 6g.57 per cent ofthe MK-II aircraft manufactured by the under-
taking were with the Air Force for flight testing and of the balance, some 
-(17.39 per cent-cost Rs. 245.651akhs) were lying (September 1979) with 
the undertaking _ without use. The Air Headquarters had stated (June-
1979) that the aircraft were kept in storage with the undertaking due to their 
being not inducted in service because sufficient number of operating perso-
nnel did not have the required experience and that certain maintenance 
problems were noticed during the initial use of MK-ll aircraft for which 
remedial measures were required to be carried out on all of them. The-
aircraft had not been cleared (September 1979) after flight-testing for opera-
tioDS as there were certain shortcomings in regard to radius of action, night 
Jlying capabiLty, etc. as specified in the ASR of June 1974. 
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I  . II. Meanwhile , owing to delay in development and manufacture of 
the aircraft, certain Air Force units required to be equipped with MK-II 
aircraft were provided (September 1977) with certain number of imported 
aircraft (cost: Rs. 153.52 crores). 

1.12. Retro-modification programme : As per agreed schedule, a certain 
number of retro-modified aircraft were to be delivered to the Air Force in 
a phased manner from 1977-78 to 1984-85. Later (November 1977) due 
to delay in development, the number of aircraft to be retro-modified wa s 
reduced by 25.37 per cent. 

1.13. By u~  1979, only 7 per cent of the number ofMK-I aircraft on 
order had been retro-modified and test flown. Delivery of these aircraft 
was held up for incorporation of a certain component awaited from the 
foreign supplier. Retro-modification work on another 3 per cent ofMK-I 
aircraft was held up (July 1979) for 'want of certain components to be supplied 
by their Air Force/foreign supplier. The Ministry stated (November 1979) 
that work on the balance 90 per cent aircraft was not to be taken up. An 
expenditure of Rs. 245.32 lakhs had been incurred up to the end of July 
1979 on retro-modification work against which 'on account' payments of 
Rs. 240.33 lakhs had been mac.e. 

1.14. RedundanC)' 011 curtailment of orders: The Ministry st:ilted (November 
1979) that the cost of redundancy due to short-closure of urders for the manu-
factme of MK-II aircraft and reduction in the number of aircraft (MK-I) 
to be retro-modified worked out to Rs. 199.64Iakhs. 

I  . 15. Cost of productioll/retro-modijicatioll : The cost (excluding profit) of 
production of MK-II aircraft had increased by 60.56 per cent (January 
1977) against the estimated price in 1973. On the basis of 'on account' 
payments authorised by the Ministry (March 1978) for retro-modification 
work, expenditure per aircraft on partial retro-modification work carried 
out (OHIO per centofMK-I aircraft) had increased from Rs. 15.60 lakhs to 
24. 53 lakhs per aircraft. 

I. 16. ~pelldi u e rll/ the project: Expenditure of Rs. 261 .38 Iakhs and Rs. 
3734.01 lakhs had b en incurred (upto July 1979) on the development and 
manufacture of the aircraft respectively, besides Rs. 245. 321akhs on retro-
modification of JO per cent ofMK-I aircraft. 

1.17. The Ministry of Defence stated (l'iovember 1979) that: 

though the development of MK-II aircraft as conceiv..:d in the under-
taking's proposal of April 1972 was completed, there was shortfall 
in the radius of action ; 

the main. reason (according to the Air Headquarters) for reduction in 
the order for MK-II aircraft as well as in the retro-modification 
work was the incapability of the MK-II aircraft to meet all 
operational requirements oithe Air Force in 1980's but no modi-
fication to the ASR of 1974 had been issued so far; and 
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the original (1973) estimated price was based on work content visua-
lised in the undertaking's proposal and there was considerllble 
difference in "standard of preparation" subsequently defined for 
the MK.-II aircraft. The cost escalation of aircraft was due to 
general escalation in labour and material cost between 1913 
and 1977. 

I  . r 8. Summlng up : The following are the main points that emerge :.--:. 

An aircraft development project sanctioned in September 1972, which 
was originally expected to be completed in about three years' 
time, had not been completed in all respects (August 1979) even 
after nMrly seven years. 

Due to delay in development, the Air Force were not able to equip 
their tmitswiththe improved versibnof the aircraft from 1 ~  

as planned and had to re-equip. ~p e il e  1977) certain units 
required to be equipped with MK-I1 aitcraft with another im-
potted aircraft. 

The number of aircraft manufactuted. by the undertaking (cost : Rs. 
1352 . 75 lakhs) and accepted (March 1978) by the Ai.-Force 
after relaxing certain important operational parameters, had 
not yet (September 1979) been cltared for operations after flight-
testing. 

Some of the aircraft (approximte cost: Rs. 245.65 lakhll) had been 
lying in storage (September 1979) since their manufacture 
(March 1978). 

Due to reduction in the number of aircraft to be manufactured and to 
be retro-modified arising from delay in development ofMK-II 
aii'craft and improvements not being as expected, an expenditure 
ofRs. 199.64 lalths had become redundant. 

[Paragrph 6 of the Report of Comptroller and Auditor 
General ofIndia for the year 1978-79, Union Govern-

ment (Defence Services)] 



REPORT 

1.19. This Report deals with the development of an improved version 
ofMK-I aircraft (Gnat) designated as MK-II (Ajeet) and also retro-modi-
fication of the existing MK-I aircraft to MK-II standard. The idea was 
not only to extend the usefulness ofthe existing fleet of ~  aircraft but 
also to improve the fighting capability of the aircraft. 

1 .20. According to the Audit Paragraph, Government approved in 
September, 1972 the development by a Public Sector Undertaking of MK-II 
aircraft of an improved version of an existing MK-I aircraft at an estimated 
cost of Rs. 99 lakhs (foreign exchange Rs. 26lakhs). Government's app-
roval was based on a proposal submitted by the Undertaking after carrying 
out feasibility studies. 

1.21. According to the Air Headquarters, the MK-II version was to 
be inducted in service during 1976-77. 

1 .22. The Committee desired to know as to when the manufacture of 
MK-I aircraft was taken up in India. In a note, the Ministry of.J)e&nce 
(Department of Defence Production.) have stated that the manufacture of 
MK-I aircraft was taken up after signing oflicence agreement  with "M/s. 
Foil and Aircraft Limited, U. K. in September, 1956. 

1 .23. On an enquiry by the Committee as to when the MK-I and MK-II 
aircraft had gone into service, the Ministry of Defence ~p le  of 
Defence Production) have stated that the MK-I aircraft had gone into 
service in 1959-60 and a handling flight with MK-II aircraft was formed 
at Bangalore in April 1978. 

1 .24. In reply to a question as to when it was first proposed to further 
improve upon the capabilities ofMK-I aircraft and when this improvement 
project was actually taken in hand, the Ministry of Defence (Department 
of Defence Production) informed the Committee that the proposal to improve 
capabilities ofMK.-I aircraft was GOIlccived in early 1972. The regular 
development work for improving the capability of MK-I aircraft had 
started in October, 1972. 

1 .25. According to the Audit Paragraph, when tlle development work 
was going on, the Ministry of Defence approved in July 1978, placement of 
orders on HAL by the Air Headquarters for the manufacture and supply 
of a certain number ofMK-1I aircraft at an estimated cost of RS.3604Iakhs 
(exclusive of profits). The Committee desired to know the number of 
MK-II aircraft for supply of which orders were placed on HAL in July 1973 
and on what considerations, In a note, the Ministry of Defence (Depart-
ment of Defence Production) have stated as follows: • 

"An initial order for Gnat MK-II aircraft was placed on HAL in 
July 1973. Gnat MK-II was basically an improvement on 
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the MK-1. Main considerations for placing the order were 
its small size, low weight and quick reaction capability. The 
performance ofMK-1 aircraft during the wars in 1965 and 1971 
is an eloquent testimony to its versatility. It was proposed to 
exploit the inherent capabilities ofMK-1 Aircraft by improve-
ments in the control system and war load." 

1 .26. The Committee enquired as to why a prototype of the aircraft 
was not initially got manufactured and tested before the placement of bulk 
order. The Chairman, HAL stated in evidence: 

"It was only an improvement from Mark-I to Mark-II. The prototype 
is there only when a new product is introduced." 

Feasibility studies 

I .27. The Committee desired to know who had initiated the idea of 
setting up a Group for carrying out fea,ibility studies to improve upon MK-I 
aircraft. The Secretary (Defence Production) replied: -

"This is consequent to an inter-action between the Ministry, the HAL 
and the Air Force that it was decided to set up a Study Group." 

I .28. Asked whether there was any formal request from the Ministrv 
to the HAL to prepare a feasibility report, Secretary (Defence du ~ 
tiOn,) replied the nesative. 

In this connection, the Chairman, HAL explained : 

"The Gnat was found to be very successful aeroplane during the ope-
rations in 1965 and 1971. Consequent on this, the Chairman of 
the HAL who ultimately became the Chief of Air Staff, the then 
Chief of air Staff and the Scientific Adviser to the Ministry dis-
cussed the feasibility of improving this aircraft in a formal body 
called the Aeronautical Research and Development Board. From 
those consultations this concept of developing Ajeet was evolved. 
Mter these discussions the air staff requirement was drafted and 
issued in 1972, which was followed by an order by the Govern-
ment, after considering the costs etc. Therefore, it has Govern-
ment approval on the file. The process of generating air staff 
requirements is basically from the point of view of both the service 
and the design organisation, an examination of the feasible and a 
statement of tasks to be done, in the context of what is seen as 
threat at that point of time. This is the consultation which takes 
place in all air staff requirement issues, whether through the 
medium offormal exchange ofletters or through the medium of 
consultations and discussions. The design people would say 
"this is what is feasible within this environment, within this time 
scale and within this cost estimate. The services then determine 
whether this is an acceptable thing and in their perspect ive whether 
it meets the requirements. Thereafter, it goes to the Government 
and the Government issues orders for regulating the expenses in 
connection with this and the fonnal approval is given. This 
technique was really followed in this particular case." 
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I  . .29. The ~i ee de~i ed to know whether for. the sake of attaining 
self-rehance at least III one ll1dlgenously manufactured a'rcraft, theAjr Head-
quarters had at any stage suggested acquisition of an improved and more 
modern aircraft with better striking capability. The representative of the Air 
Headquarters stated : 

"'Ne got this GNAT in 1958. We knew at that time clearly that the 
manufacturer had not developed the GNAT fuUy. It is on record 
and it is wel1 known. We knew that we have to further develop this 
aircraft. The proof of this is shown in the many modifications that 
have taken place through the years within the Air Force and with the 
assistance of the HAL, when later on HAL took up the manufacture 
of the aircraft. It was always the intention to improve this 
aircraft to the maximum so that in times of stress we would get 
as much as we can from it. In [965 we had some problems with 
the aircraft, not with the flying capability but with its armament 
system. These problems were resolved and improvements 
incorporated in Ajeet. The whole history of GNAT has been 
one of development and improvement." 

The witness added: 

"Now if I may come to the critical areas, it was the flying control sys-
tem, the hydraulic system and aU the brains in the country and the 
scientists' organisations with the half of the original designs of the 
aircraft, have been trying to cure it. The flying record of GNAT 
shows that we had a number oftatal accidents, where we lost some 
experienced pilots, which costs even more if we take into account 
the cost of training together with the cost of an aircraft, apart from 
the human aspect of it. 

To continue further, there came a point of time when the air force was 
looking at what we can do with an indigenous aircraft and it was 
felt that this aircraft with modifications can continue in the air 
force in the 80s. These questions were debated at the Air Head-
quarters, the Ministry of Defence and the HAL and decisions 
were taken that the HAL should continue to manufacture this air-
craft as Ajeet or Gnat MK.-II. We had listed the illlp e e ~ to 
be carried out, the main thing being improvement of the flymg 
control, and the hydraulic system. Once these were attended to 
al1 the other things would fall in place, because the other 
things like increase in range et.c. are secondary. 

Lastly, GNAT was an air defence aircraft. Ajeet is meant primarily for 
ground attack. Thf"re was a change of role. We were not going 
to use Ajeet in air defence role, I do not think that was the require-
ment." 

I .30. The Committee desired to know the considerations which weighed 
with the authorities initially to procure an underdeveloped aircraft viz. 
MK-I despite the fact that the Royal Air Force had itself mentioned that it 
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was not suited for a fighting role. The representative of ~ Headquarters 
stated: 

"The Royal Air Force did not find this aircraft as meeting their require-
ments and it was never introduced in the Royal Air Force. We 
were dealing with a Company and our dealings were with them 
and it was in our opinion and the opnion of the people who were 
there in 1957-58 like the well known pilot late Capt,. Suranjan 
Das who feh that this aircraft was a good air defence aircraft basi-
cally. It needed a certain amount of development and was given 
to the Aircraft and Armament Testing Unit of which I was later 
a Member in the capacity of an operational pilot, for putting the 
aircraft through its paces to try and find out what are the weak 
areas. Many modifications were suggested to improve the use 
as an air defence aircraft and the fact that it succeeded in 1965 
and in 1971 only goes to prove that with the action of the Air Force 
and the HAL, the aircraft indeed did perfonn as an air defence 
fighter in spite of drawbacks which continued." 

I .31. The Committee desired to know about the weaknesses which still 
persisted with MK-I aircraft. The representative of Air Headquarters 
stated : 

"'I1le weaknesses are on record. They find a place in the Report 
of the Bouche Committee. I am not aware of the reasons why the 
ItAF found the aircraft inadequate. We felt that the aircraft could 
do itsjob even if there were failures ... If you talk about hydraulics, 
I am giving you an example Hydraulic failures may occur one in 
two or three thousand fights. This aircraft had a higher failure 
rate. On some of these accidents, I went as member of the Court 
efInquiry. But we did not lose faith or confidence in the aircraft. 
We only wanted defic:encies removed. It was put down in writing 
in very c:ear tenus. HAL examined the Bouche Committee 
Report. They brought about system improvements and that air-
craft finally translated itsself from Gnat-I to Gnat-II." 

No. of accidents incidents involving MK-I aircraft 

1 .32. In a written reply, the Department of Defence production have 
.ted that from 1958 to 15 November, I9&>, the MK.I air-<:raft met with 
as many as 613 accidents. Further, during the years ~  1966, 1969, 1970, 
197 J, 1971 aDd 1973, the number of accidents on this aircraft was more than 
50 each year viz 66,50,61 50, 51, 53, and 59 respectively. In addition to these 
major accidents, there were as many as 624 incidents on this aircraft 
during the same period. 

I .33. Dwing evidence, the representative of the Air Headquarters 
stated : 

"Gnat Iilircraft flying control was a problem areas in comparison with 
the Hunter. :Hoth have been in the Air Force with the same num-
ber of squadrons. If the yardstick of serious malfunctioning is taken 
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as the number of fatal accidents theQ. over the same period of 18: 
yean of operation, of the two aircraft, we lost 4 pilots in Hunten. 
and 19 in Gnats." 

I .34. At the instance of the Committee, Govenunent have furnished copies of 
the Report of the Study Group headed by Air Cdr.].J. Bouche (April 1 ~) 
which went into the Longitudinal control problems of MK-I aircraft. ~ 
Committee understand that necessary modifications have since been 
carried out in the Ajeet and Gnat retromodified aircraft. 

1.35. The Study Group found during the course of its study that inves-
tigation into aircraft accidents involving the *LCS has been unsatisfactory 
for wan t of qualified investigators. The findings of a large number of technical 
defect reports were stated to be not available either at HAL or Air Head-
quarters. To facilitate defect investigation, the Study Group had recom-
mended that defect reports raised by the units should contain as much 
information as possible. In this context it was found to be desirable for Mis 
HAL to prepare a questionnaire to be filled in by units and forwarded along 
with the defect report in respect of aU ~ s and incidents involving the 
LOS, so that information in respect of eadt accident was complete. 

Stages of lJefJelopment 

I .36. According to the Audit Paragraph the development work was to be 
~ied out in four stages and was eJtpected to be completed within three 
ye;u-s. The Commmi ttee desired to know the eetails of the four stages in which 
the de el p el ~ work was to be completed together with the time initially 
allocated and actually taken for the comr Ie-tion of each stage. In a note,. 
the Ministry of Defence (Department of Dcfence ,...oduction) have stated : 

Stage 

"The details of the four stages under which the development work was 
to be completed the time initially allotted and date of actuaJ c0m-
pletion are as under : 

Detailes Planned Schedule 
for cc.mpletion 

Actual Comple-
tion 

I. Improvements to Navigation and 8 months from Goa-head. Jan. 1973. April 
Communication System. To be completed by 19"]6.· 

May 1973. 

~  Improvements to 
lI}'Wtem. 

hydraulics 18 months from Go- September, 1974· 
~  To be comple-
ted by March, 1974. 

Ul ImproyancnlS to 
Control syaem. 

Longitudinal g6 montha from Go- October, 1979 % 
ahead. To be comp-

tv Impn>vemeDts to fuel system 
(Intmdutticm of Internal wing 
fuel taftb). 

leted by September, 
1975· 

3 months from ~ t\pril, 19"]6· 
To bf completed by 
Septr:mber, 19i5· 

·Lougitudiaal O ~ s}'Wtem (LrS) . 
• BecaUIIC of additional task beYQ1Id HAf-'. propou1. 
%Dclay is becauae of probl,eII1S on 100S Unit. 
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1.37. According to the Audit Paragraph, work on the development pro-
ject was commenced by the Undertaking (HAL) in October, 1972 on the 
basis of broad parameters first indicated by the Air Headquarters in the Air 
Staff Requirement (ASR) issued in 1972. 

1.38. InJune 1974, the Air Headquarters issued a revised ASRfor MK-II 
~i  which was also made applicable to the retro-modification programme. 
As the additional requirements included in the ASR of June 1974 affected all 
the four stages of development, the Hindustan Aeronautics Ltd. approved 
in September, 1975 a proposal to take up further work required concurrendy 
with the work sanctioned earlier with a view to minimising expenditure. 
An additional sum ofRs. 54lakhs (foreign exchange: Rs. 10 lakhs) for deve-
lopment was accordingly sanctioned by the Ministry in July 1976. Develop-
ment work covered by the four stages was completed in almost aU respects 
by the HAL by early 1976 and the "standard of preparation" ofthe first and 
second production batch of MK-II aircraft was specified by the Air Head-
,quarters in February 1976 and July, 1976. 

1.39. The Committee desired to know the extent by which each develop-
ment stage was delayed by AS 1 of 1974 and the reasons for slippage, if any, 
in the programme for the completion of each stage. In a note, the Ministry 
,of Defence (Department of Defence Production) have stated : 

"After Govenunent approval of HAL's original proposal of April 1972 
further dialogues were held with air headquarters and certain additional 
tasks over and above the HAL's proposal at each stage were under-
taken. The extent of delays at each stage are indicated below : 

Stage I  - 2 years-Io months. 
Stage 11-6 months 
Stage 111-Nil 
Stage IV-, months. 

The reasons are as under: 

Stage I: 

The improvements at Stage I as conceived earlier in HAL's proposal 
were planned for completion on one of the Gnat MK-I aircraft. This 
was completed by January 1973 (4 months ahead of schedule). How-
ever, the requirement ofIFF MK-Io (BAT), deletion of radar ranging, 
fitment of V /UHF in place of T A/RA-22 VHF set and provision of 
standby VHF Set (AX-3) of the ASR of 74 called for complete re-
installation and wiring for the aviollies equipment. It was, therefore, 
planned to undertake these tasks on one of the Ajeet prototypes pro-
posed to be built from MK-I aircraft for assessment of improvements 
detailed at Stage-III and IV of HAL's proposal. The improvements 
relating to avoinies equipment referred to above were completed during 
April 1976, when improvements in respect of Stage IV were completed 
on Ajeet prototypes. 

Stage II : 

The development work relating to improvements on hydraulic system 
was completed during September, 74. The delay of 6 months is due 
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to additional requirements of tungum tubes, extended tests on abex 
pump; and hydraulic system. 

Stage III: 

The development work relating to improvements to longitudinal control 
system with modified power control unit was completed in all respects 
in October, 1979, resulting in a delay of nearly 4 years in relation 
to the original schedule. The reason for the slippage was that the 
modified unit supplied by a foreign firm was deficient in design and 
failures were experienced at HAL. The firm. took nearly four years to 
rectify a number of deficiencies, after repeated tests and trials. 

Stage IV: 
Improvement to the fuel system by introduction of integrally sealed 
wing tanks (wet wing) was planned to be accomplished by building a 
new wing with integrally sealed tank and then converting one of the 
MK-I aircraft as Ajeet prototype using this wing as conceived in HAL's 
proposal was accomplished ir. accordance with the schedule (the first 
prototype of Ajeet with wet wing flew during March 1975). The 
·development work relating to improvements to the fuel system covering 
the various additional tasks vide ASR of 74 was completed during 
April 1976. The additional time taken, viz. 7 months in relation to 
the original target was due to increased scope of work, such as intro-
·duction of Inter-technique Plessy booster pump, type-7 fuel gauging and 
30 gallon drop tanks. Thus it can be seen that shift in the original 
schedule due to the ASR of 74 is to the extent of 7 months. An agreed 
first delivery schedule from 1976-77 was accepted." 

1.40. The Committee desired to know the reasons for not foreseeing the 
IDodifications made in ASR of 1974 while framing the ASR of 1972 and how 
these were considered vital enough to justify revamping of the entire project. 
In a note, the Department of Defence Production have explained: 

"The difference between ASR 22/1972 and ASR 4/74 was not sub·· 
stantial to require any revamping of the project. It may however 
be added that the original proposal of HAL was not based on any ASR." 

1.41. During evidence, Secretary (Defence Production) further elaborated 
as follows: 

"Some equipment were available later, and it was brought it would be 
better to use them and improve performance. As knowledge grows, 
these improvements were considered and thought of between 1972 and 
1974. There was continuous consultation between HAL and the Air 
Force, and there were many suggestions from HAL for improvement." 

1.42. In reply to a question if the changes made in the ASR of 1974 
were occasioned by the hostile environment, the representative of Air Hqrs, 
stated: 

"I would like to submit that there is no relationship between change in 
ASR and change in hostile environment. Further, the changes in 
the ASR were minimal. We do not start by issuing an ASR. A fairly 

4399 LS-2 
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long process is involved before issue of an ASR. There is first a Need' 
Appreciation Paper followed by an Air Staff Target and then a Feasi-
bility Report and then you come to the Air Staff Requirement. From 
ASR until the aircraft comes on the production line, may take upto IZ 
years. During this period of time it is not abnormal for an ASR to. 
undergo some small changes." 

1 .43. Referring to the delays in all the four stages in the context of the-
Department's reply that there was no substantial difference between. A.S.R 
22/1972 and ASR 4/74 except the radius of action and the weapon load, the 
Committee enquired from -the Chairman, HAL whether these delays could 
be attributed to lack of design capabilities in HAL. The witness stated : 

" ... The basic factor, let me say, the critical part of the programme-
was the most vital change or the most vital improvement wanted 
by the Services and that was an improvement in the flying control 
system, the hydraulic system was which contributing to the controls. 
The other major improvement was to instal a wet wing to introduce 
external weapon carriage. The remaining improvements were 
in the nature of improvements in avionics, communication, etc .. 
The others were not inordinately delayed, in fact hardly delayed. 
The other most vital thing is the longitudinal control which was. 
also there. There also the delay did take place but the delay as I 
have submitted was unanticipated. It was a delay not within our 
control." 

The witness further added : 

"Phase I included the Hobson unit. If you refer to the specification, 
were also given an additional task in Phase I, this was largely 
the question of introduction to the V /VHF. All this was done. 
As I said the critical part in this phase is really October 1979-
because that is when the Hobson unit was finally available here 
for unrestricted operation. So in the process of meeting this 
October 1979 dateline, we fried to do as much as possible within 
the time scale, without worrying about calling it Phase I or Phase-
II. In effect we were really trying to give the Air Force the best 

-aircraft within the overall time frame." 

He added: 

" ..... the time that was spent "waiting for"-for want of a better 
word-Hobson's choice-because we had no choice really 
was spent fruitfully in introducing better avoinics and effecting fur-
ther enlargements in the weapon carrying capacity. In essence 
the developmental delay did not reach across in a very great mea-
sure into original production programme. As per schedule set out 
when the project was agreed, it was for ... aircraft to be com-
pleted in 1981-82. If this programme had continued, only a 
small number, ..... would spill over into 82-83 ; roughtly ....• 
aircraft would still have been completed within the financial year 
1981-82. Admittedly there was some delay in the introduction of 
the type as a consequence of the delayed receipt of Hobson unit 



but in the production statement to which we have referred we say 
that by the end of this financial year, we shall have substantially 
supplied ..... aircraft with only ..... left over to be delivered 
in the next financial year, 1981-82. Thus, the delay that was 
there was not inordinate. 

Shortcomings in the MK-II aircraft 

1.44. According to Audit Paragraph in March, 1977, HAL expressed 
its inability to comply with some vital requirements of MK-II aircraft as 
specified in the ASR of 1974. In March, 1977, the Air Headquarters in-
formed the Ministry of Defence that if HAL was not able to ensure perfor-
mance close to the ASR of 1974, the Air Headquarters might be compelled to 
review the entire acquisition programme for the MK-II aircraft. 

1.45. While proposing in May 1977 the incurring of further development 
expenditure of Rs. 40.50 lakhs for certain additional tasks, the Air Head-
quarters stated that though there 'vere serious shortcomings in MK-II air-
craft, it was not envisaged to drop the project altogether, but it might become 
necessary to reduce the number of aircraft to be produced. The Ministry 
accordingly enhanced in July 1977 the development expenditure to Rs. 193.50 
lakhs (foreign exchange : Rs. 44 lakhs). 

1.46. The Committee enquired whether the HAL was fully equipped in 
technology, research, development and expertise, when it received the ASR 
in 1972 and 1974. The Chairman, HAL stated : 

" .... 1 may submit yes. We did not have the competence to unde:-
take development of powered flying controls to improve longitu-
dinal/control. The unit used in the Gnat was designed and 
supplied by the firm Claudel Hobson of Wolverhampton. The 
firm had since been purchased by Lucas Aerospace a world leader 
in the business. 

As we did not have the requisite competence in this field was relied 
upon the foreign supplier. Where we had competence or capa-
bility we went ahead of our own." 

1.47. The Committee desired to know why after a span of 3 years i.e. in 
1977, the HAL expressed its inability to comply with some vital requirements 
of MK-II aircraft as specified in the ASR of '974. The Chairman, HAL 
explained as follows : 

"Range of the aeroplane was the item in question. The very fact that 
we have been able to regain the range does indicate the measure 
of competence. 

The fact of it is 'yes' ; when we started with the programme there was a 
shortfall in a developmental situation. If I may respectfully submit, 
shortfalls do occur and the measure of success is in overcoming 
these shortfalls. Mr. W.V.G. Pe.tes the man who developed 
the Gnat was an acknowledgerlleader ... He made shortfalls which 
we have been trying to sort out." 
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1.48. The Committee desired to know whether the time allotted to HAL 
. for carrying out the development work on the aircraft was adequate. The 
Chairman, HAL replied ; 

"The time was set by mutual consultation. People at HAL felt that 
they could do within this time. Most of the work that was sti-
pulated to be done in Phase I of the development was completed 
almost in time except that the Hobson unit development was 
delayed by the foreign suppliers. The crux of iUs that in any 
developmental situation we continue to hopefully improve conti-
nuously. While Ajeet continues in service we shall effect improve-
ments on it. When aircraft comes back for modification, for 
overhaul, we develop and make modification'! and incorporate 
them in the field. 

In the second phase and subsequently ... many items of equipment 
were no longer available as they had gone out of production. 
Also systems have beeR subsequently developed within the country 
of purchase. Those were incorporated because the Hobson unit 
itself took longer time.\Ve also found better weapons and incor-
porated some other facilities such as carriage of additional rockets. 
Instead of2x6 rockets it carries three times the rockets and, there-
fore, has much more punch. We have today the Ajeet carrying 
a load oflow drag bombs which had not been thought of when we 
programmed development in 1972. Today, we have installed 
identification friend and foe which was not conceived earlier. 
At that time, we did not have a V jUHF communication system, 
today we have got it. I hope the Air Force will want that these 
improvements must continue." 

1.49. The Committee enquired whether the fact that it would not be 
possible for the HAL to comply with the low level radius of action require-
ments of the jet aircraftas specified in ASR 4/74 was sp~ i i: ll  br,nght to 
the notice of Air Headquarters. Chairman, HAL explained 

"The radius was seen to be not very much below air staff require-
ment of 1974. When we did the flight development and found 
the shortcoming, we took steps to improve this and recouped th e 
loss that had taken place. The capability of HAL to  design 
and develop was the culmination of our efforts. Certainly, we 
failed in the first instance .... We carried out further development 
and further experiments. Ultimately, we did succeed. This is 
the crux of the matter. 

At the point when we informed the Air Headquarters that this was the 
shortfull and they became aware of that at that time, the Chief of 
the Air Staff very rightly recorded his concern that there was an 
aircraft which we had promised will do so much and was not 
doing it and if it would not be improved upon, then they would 
certainly have to review it. Humbly and respectfully, I say, we 
weI e able to demonstrate our c;1pability by improving it." 



Terms of controct with foreign supplier 

J .50. The Committee further enquired whether there was any penalty 
clause in the contract with the foreign supplier that could be invoked to com-
pensate for the delay in supplying the equipment. The Chainnan, HAL 
stated: 

"When the question of improving longitudinal control of the aircraft 
came up, the option was to give it to Lucas. They said, "We will do 
it." Under the normal terms of contract there are stipulations of 
liquidated damages penalty clause, etc. But it has been our experi-
ence that in such developmental contracts, it is difficult to persuade 
the company abroad to accept such penalty clause. They refused 
to accept these terms or even undertake this development work in 
case we insisted on these clauses. But basing on a very strong 
capability and basing on a very high reputation of this company 
internationally HAL accepted that the contract would be awarded 
to them and they would do the job. They made many trials ; 
they gave us many options; they gave us many prototypes and 
made many improvements. 

ii •  • So, we tried to persuade them and pressurise them to give us in 
absolute state of the apt, modern flying control with all the possible 
safety factors built into it. Admittedly, in getting these deve-
lopments carried out, the Lucas took longer than anticipated." 

J.5 J. The Managing Director, Design and Development, HAL further 
ducidated: 

"We had a lot of di~ ussi s with the Lucas designers. Appa-
rently, the Hobson unit had certain inherent problems which we 
tried to demonstrate to them. When the designers came here and 
the specifications were worked out, at that point of time it became 
clear that in order to improve a particular unit, certain modifica-
tions had to be made so that the pilot cannot go beyond a certain 
deflection of the surface so that there was need for high fatigue life, 
there is no immediate danger, no safety hazard to the pilot. HAL 
in their own wisdom said that they would not accept any of these 
safety hazards. Mter we had gone so far, nearly three years had 
gone, now to drop this particular company and start a major 
developmental programme with svmebody else would have re-
sulted practically into the cancellation of the programme." 

I .52. The Ccmmittee further enquired if there was any possibility of 
making alternative arrangements for the equipment in the event of delays 
by the supplier as actually happened in this case, and if so, whether this was 
explored. The representative ofRAL stated: 

"If we had in the beginning thought about, perhaps, it would have 
been done but it would have been at a very high cost. What 
was recently Hquin:d was that this particular unit should be one, 
to one, replaced with the Gnat. The idea was that we will be 
improving the Gnat. One to one replacement was important. 
The miniature size of the Gnat and the space available is so scanty. 
One could not do with another unit." . 
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The witness further added : 

"There was another company called MIs Lockhead Precision of 
U.K. We had actually ~ ed them to tender against these speci-
fications. They said, "it will have to be done de novo." The cost 
involved was very high. We were not absolutely sure at that time 
that one to one replacement would take place. That is why we felt 
that because Hobson had been already working on the particular 
unit, they would be able to achieve the model which we had 
suggested to them in a shorter time at low cost." 

Concessions agreed to by the Air Force 

1 . 53. According to the Audit Paragraph, the H.A.L. had agreed in March, 
1974 to deliver the MK-II aircraft in a phased manner from 1976-77 to 
1981-82. Only 21.70 per cent of the numbers ofMK-II aircraft ordered 
initially in July 1973 had been delivered (cost: Rs. 1352.75 lakhs) by 
H.A.L. to the Air Force in March, 1978. It was stated that these aircrafts 
confirmed to the respective "standard of preparation" laid down except to 
the extent of concessions agreed to by the Air Force in respect of certain 
modifications for which supply of parts was waited by the HAL from the 
foreign supplier. No aircraft had been delivered in 1978-79 in view 
of non availability of component from the foreign supplier. 

1 .54. The Committee desired to know the details of the concessions 
agreed to by the Air Force in the standard of preparation ofMK-II aircraft 
and how these have affected the operational capability of MK-II aircraft. 
In a note furnished by the Department of Defence Production, the following 
are stated to be the concessions agreed to by the Air Headquarters :-

(a) Fitment of the power control unit (old) HU type-145 in place 
of modified power control Unit (new) HU pe ~ 0  

(b) Non-compliance of the camouflage painting scheme. A camou-
flage painting scheme proposed by HAL is being evaluated and it 
will be fitted on all aircrafts after its acceptance. 

(c) Aircrafts were accepted without full night flying facilities. HAL 
has now finalised a modification which will be retro-complied. 

(d) A few minor concessions for the use of Cat. 'B' components instead 
of new ones, as the 'A' latter were not available were also given. 
These items will be replaced as soon as new ones are available. 

1 .55. The Department of Defence Production have stated that these 
concessions did not affect the operational capability of MK-II aircraft. 

1 .56. It is seen from the Audit Paragraph that the Air Headquarters 
had stated in October 1978 that while considering the question of short closure 
of the order for manufacture ofMK-II aircraft at 7.47 per cent of the numbers 
ordered, it was agreed that the HAL would continue with development work 
to improve the radius of action, etc. Although improvement in the 
radius of action had been achieved to certain extent, development work had 
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not been completed in all respects till December 1979. The Committee 
~esi ed to know the latest position in regard to the carrying out of the 
-proposed improvements and how far the HAL had been able to meet the 
requirements of the Air Headquarters. In a note, the Department of Defence 
:Production have stated : 

(a) Radius of action :-As against the radius of action of 103 nautical 
miles specified in ASR 4/74 HAL was able to achieve 93 nautical 
miles in the first instance. Subsequently, HAL had obtained ad-
ditional redius of action, of 10 nautical miles with 2 X 33 gallon drop 
tanks thereby providing a redius of action of 103 nautical miles 
with certain restrictions. 

'(b) Night Flying C lpability :-The development work relating to night 
flying capability to Air Headquarters requirement has been 
completed. 

,(c) High rate of Gun Stoppages :-The required improvement was demons-
trated and the efficiency is further being confirmed through 
int nsive gun firing currently in progress in the Squadrons. 

(d) Brake Seal Failure :-This has been resolved to the satisfaction of 
Air Hqrs. by replacing the seals with high temperature resistant 
seals. 

(e) VHFRT Failures :-This has been resolved to the satisfaction of 
Air Hqrs. by fitment of Colleins V /UHF sets. 

(f) Inventor Failures :-This has been resolved to the satisfaction of Air 
Headquarters by introduction of an indigenously developed in-
ventor by HAL, Lucknow Division. 

Maintenance Problems 

1.57. The Audit p ~ p  reveals that certain maintenance problems 
'were noticed du i ~ the initial use ofMK-II aircraft for which remedial mea-
1!Qres were required to be carried out in all of them. The Committee 
-desired to know the remedial measures which were required and the latest 
position about the carrying out of these measures. In a note, the Depart-
:ment of Defence Production have  stated : 

The remedial measures taken in respect of the maintenance problems 
reported and the latest position in respect of the same are given 
below: 

(a) Fuel leak :-Initially number of cases offualleaks were repor!ed from 
Ajeet aircraft handling flights. The problems were looked mto and 
repair schemes  were evolved to overcome the problems on. the 
aircraft that had already been produced. As a permanent solutlOn, 
9 modifications were e l~ed for line compliance and ~se ~e e 
incorporated from 9th aIrcraft ~s on. the 'production line. 
The repair scheme as well as the modificatIOns mtroduced have 
.g:ven the desired improvement. 
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Wheels & brakes :-A numbfr of failures of brake seals and brake-
units were experienced during the operations and these were attri-
buted to high brake temperature. This problems was solved by 
introduction of fluro carbon seals (high temperature seals). In, 
addition, the reason for high brake temperature was also looked 
into and it was attributed to the high Rotation Per Minute (RPM) 
during taxying, which is required to charge the battery. In order 
to prevent the total electrical failure, the existing generator will 
be replaced by high capacity e e ~ which will charge the· 
battery at lower RPM. The introduction of this modification will 
reduce the brake temperature and the failure of $e brakes. 

(c) R/ T failure :-A number of cases of RjT failures were reported dur-
ing the initial flights. The TAjRA 22 VHF set fitted was an item of 
BEL manufacture. . A joint team of HAL and BEL engineers 
visited the Squadron and certain modifications were recom-· 
mended for incorporation in the VHF selector of the communica-
tions system and the cabling of aircraft system. These recommenda-
tions were issued in the form of instructions. Further, with the 
introduction of V jUHF systems of Mis Collins of USA the RIT 
performance was found satisfactory. The aircraft under produc-
tion are now being fitted with Collins V IUHF and the aircraft 
delivered and yet to be delivered will be retrofitted with this set. 

Perfor ance of MK-II aircraft 

1.58. The Committee desired to know whether the MK-II aircraft already 
supplied to Air Headquarters have since been cleared after flight testing for 
operational service. In a note, the Department of Defence Production have 
stated : 

"Yes, the aircraft has been inducted into squadron since December, 1979' 
and two squadrons have been re-equipped. It has bombing and 
gun firing capability HAL has also been able to acquire all the 
items for modifying the aircraft for carriage and delivery 
of 57mm rockets ...... aircraft are expect to be modified by June, 
1981 and the balance will be modified in due course. The air-
craft has been cleared for operational service." 

I .59. The Committee desired to know whether the MK-II aircraft deve-
loped so far was as per ASR of 1974 in all respects and if not, what steps were 
being taken to bring the aircraft to the required standards. The Department 
of Defence Production have  stated : 

"The MK-II aircraft developed meets the requirements of ASR 4 Of 
74 except for the following: 

Radius of actions :-The radius of action achieved is 103 nautical miles 
with .certain restrictions against the requirement of 108 nutical 
miles. 

Carriageof68mm Rocket :-MK-II aircraft could not be cleared for 
carriage of 4 pods of 19 X 6mm rockets. In lieu, it has been cleared. 
for 2 pods of 16 X 57mm rockets. Trials are being carried out for' 
clearing 2 pods of 32 X 7mm rockets." 
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I .60. During evidence, the representative of the air Headquarters stated :: 

"After the modifications have been made to the flying control and to the 
hydraulic system, the aircraft has behaved better than we expec-
ted. We had no peculiar instances that are unexplained. It is the 
unexplained fatal accident that worries us. If there is a defect and 
we know what the defect is, Ihe defect is rectified. Improvement 
is not only under the tail but also in the control. All systems 
have behaved well and at the present moment, we are satisfied 
with the Mark II. We have a system where HAL pilots, Air 
Force pilots worked together. There is continuous interaction t) 
improve reliability and maintainability." 

1.61. Tl-.e Ccmmittee desired to know whether there had been any 
(asualties due to failure of the new flying control system of Mark-II aircraft. 
The representative of the Air Headquarters replied : 

" .... In three yeas of the operation of the Gnat Aircraft, before 
modifications took place to make it Ajeet-II standard we-
had four pilots killed as a result of controls failure this being the 
most likely cause as conduced LY {nquir;es. After the intro-
duction of this pHticular modification to its fiying controls, in the-
same period of three years we ha\e had :zuo fatality. !fyou accept 
that yardstick, then the effect of the mcdification is Fositive." 

Import of Aircraft 

1 • 62. The Audit Paragraph reveals that owing to delays in development 
and manufacture of the aircraft certain Air Force units required to be equip-
ped with MK-II aircraft were provided in September 1977 with certain 
number of imported aircraft, costing Rs. 153.52 crores. The Committee-
desired to know whether these aircraft were imported only because of delay in 
production of MK-II aircraft when such imports were effected. In a note 
the Department of Defence Producton have stated : 

"The acquisition of imported aircraft was not made specifically because 
of delay in production of MK-II aircraft. Some of the squadrons 
which were to be equipped .with MK-II aircraft were re-equipped 
with imported aircraft. The decision to induct some imported 
aircraft was taken in November 1975. The first of the imported 
aircraft arrived in country in the December, 1976." 

1 .63. Clerifying the position further the representative of Air Head-
quarters stated in evidence· 

"The import of aircraft was based on a seprate decision ~e  by the 
Cabinet, quite apart from the HAL programme. ThIS was done 
in 1975. The decision was approved in January 1976. These-
aircraft were going to come any way. In 19':" f they came and we 
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re-quipped some of our squadrons with these aircraft in due course 
of time. Since the question has been asked in relation to imports. 
this answer was given. These aircraft had nothing to do with the 
Ajeet programme. They were imported as a result of a separate 
decision. 

Retromodification of MK-J Aircraft 

1.64. It is seen from the Audit paragraph thatin order to extend the use-
fullife of the existing fleet of MK-I aircraft which were inducted in service 
in the Air Force in 1958, the Ministry of Defence accorded sanction in 
October 1973 to the retromodification of a certain number of MK-I 
aircraft to MK-II standard at an estimated cost of Rs. 2090.40 lakhs 
(excluding profit). The aircraft were to be made available for this 
purpose to HAL in a phased manner from 1974-75 onwards. 

1 .65. On the retromodification programme, an ASR to remove the de-
fects and to make improvements in MK-I aircraft was issued by the Air Head-
quarters in November, 1972. This was also expected to help the development 
-of MK-II version of the aircraft. 

1.66. The revised ASR, issued by the Air Headquarters in June, 1974 
was also made applicable to the retromdification programme. 

1.67. As per agreed schedule, certain number of retromodified aircraft 
were to be delivered to the Air Force in a phased manner from 1977-78 to 
1984-85. However, latter in November 1977 due to delay in development, 
thenumberofaircraft to beretromodified was reduced bY25.37 per cent. 

1.68. By July 1979, only 7 per cent of the number of MK-I air-
craft on ord( r had been retromodified and test flown. Delivery of 
these aircraft was held up for incorpOration of a certain component awaited 
from the foreign supplier. Retromodification work on another 3 per cent 
-of MK-I aircraft was held uptill July 1979 for want of certain 
components to be supplied by the Air Force/foreign supplier. 

1.69. The Ministry of Defence intimated Audit \n November 1979 that 
work on the balance 90 per cent aircraft was not to be taken up. An ex-
penditure ofRs. 245.32lakhs had been incurred up to the end of July 1979 
-on retromodification work against which 'on account' payments ofRs. 240.33 
lakhs had been made. 

I .70. The Committee desired to know the reason for curtailing in the 
first instance the orders for retromodification of MK-II aircraft and later fQr 
abandoning the proposal for retromodification of 90 per cent of MK-I air-
craft. In a note, the Department of Defence Production have stated : 

"During the extended period of development, one of the likely adversa-
ries of India had acquired a large number ofvery high performance 
(supersonic) aircraft and quick reaction surface-to-air missiles. Since 
the operatiOll environment had become considerably more lethel, 
it was felt that the MK-II aircraft would not be a viable weapons 
s s ~ well beyond the mid 80S because of its Jaw survivability in 



such an environment. As such it was felt that the strength of the 
~ ~ . force should be li i~ed to four squadrons. Therefore, 

the Imt13.l order for MK-II aircraft was curtailed to .... aircraft 
from .... and retromodification programme was reduced to ...• 
numbers. 

1.71. The Committee pointed out that retromodification of MK-I 
~  was far more economical and ~ s expected to give fIe same capa-

bihty as that of Mark-II. The CommIttee, therefore desired to know as 
to why the retromodification of the stipulated u ~  of Mark-I aircraft 
was not :arried out. The Secretary ~ e e Production) ~plied : 

"This was on ~ u  of the. rem3.ining fatigue life being very limited 
and the wmgs were gOIng to be new in the retromodification. 
Considering the number of Gnats that were available, the fatigue 
time that was left was very little, there was nothing worthwhile 
in the retromodification." 

1.72. The Committee desired to know as to why the question oflimited 
fatigue life of available MK-I aircraft, which subsequently necessitated subs-
tantial curtailing of sanctioned retro-m:>dification proJram:ne was not taken 
into account initially or at lel,t at the tim ~ w\en the retromJdification 
programme wa; ~ u ~d  In a note, the Ministry ~ e :e ~p ::  

.of Defence Production) have stated : 

"The original order of .... Gnat MK-I to be retromodified was re-
duced to ... aircraft on account of non-availability of adequate 
fatigue life and strike off wastage. The case for this reduction 
was accepted by the G;)vernment in November, 1977. This 
figure was furtheri'estricted to '" aircraft because of general view 
taken on the operational viability of the Ajeet beyond the mid 
80S. Air Headquarters became aware of the vastly improved 
air defence environment of one of our adver.3aries wlth the u~

sition of certain highly lethal air sY.3tem, e ~e  1977 and 1979. 
As far as restricting the retromodifications to 10 aircraft is concern-
ed, the relevant factors leading to this decision came to the notice 
of Air Headquarter.3 between 1977 and 1979 a, stated above. 
Hence these could not have been taken into account initially." 

1.73. The Committee desired to know ~ latest p:>sition abJut the re-
eeipt of comp:>nents for retromJdifi:ation of 10 per cent of MK-I aircral 
.as also the retro:n:dificatio:l of these aircraft. Tne D::plrtm::nt of Defence 
Production have stated: 

"all components required for retroffiJdification ~ 10 per .cent .of the 
MK-I aircraft ( .... aircraft) have ~e::  ~e el ed  Nme aIrcraft 
have been test-flown after retram)(jifi ;atto 1 and acceptej. The 
remaining one aircraft has also been retromodified and is in the 
final stage of acceptance ... 

1.74. The Committee desired to know as ~  ~~e .. security require-
.ments anticipl.te I to b! a:'lie;,r::d by. the pl :e~  0: ~l l order of 1972 
for MK-II a:rcraft a:d ~ : i i l l ,;0: Mi(·I a.rcraft ~ e to be 
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fulfilled after curtailing the orders substantially. The Department of 
Defence Production have stated : 

''The security requirements after curtailment of order of MK-II 
aircraft and retromodification of MK-I aircraft are to be mainly 
met through induction and indigmous production of more con-
temporary aircraft which can effectively countt r the challenges 
likely to be posed by the hostile tactical air environrr..ent ofthe mid 
80S/90S. 

1 he horizon which demanded a review of the MK-II programme 
emerged over a period of time during which one of our likely 
adversary had armed itself with a much large number of highly 
sophisticated aircraft and Surface to Air Guidtd Weapon 
Systems." 

1.75. In reply to a question whether there was still any role for the 
MK-I/MK-II aircraft, the Department of Defence Production have stated : 

" .... The MK-I and MK-II aircraft will have a role particularly in 
areas where the air environment is expect( d to be less intense and 
less hostile." 

1 . 76. During evidence, Secretary (Defence Production) further eluci-
dated the position in this regard as follows : 

"India is a large country and there are more hostile environments in 
one direction and less hostile environments in another direction, 
where there is more hostile environment, this will not survive 
but where there is less hostile environments, then this will survive. 
We will change our operational tactics. And we continue to 
use the aircraft." 

1 . 77. Asked whether it meant that HAL wou'd continue to manufacture 
the MK-II aircraft, the Secretary (Defence Production) stated: 

"They will not continue to manufacture more but whatever has been 
undertaken for manufacturing has to be done by 1981-82. 

Ajeet will go out of manufacture according to the present plan .... 
I n the year 1981 -82, the programme of F roducing this will vir-
tually come to an end." 

Redundancy on curtailment of orders 

1.78. The Ministry of Defence ;ntimated Audit in November, 1979 that 
the cost of redundancy due to ~ l su e of orders for the manufacture of 
MK-II aircraft and reduction in the number of aircraft (MK-I) to be retro-
modified worked out to Rs. 199.64 lakhs (Provisional sanction issued for 
Rs. 250 lakhs in August, 1980). The Committee desired to know the details 
of the components which have become redundant and how these were· pro-



posed to be u i is~d  In a note, the D!partment of Defence Production 
nave furnished the following information : 

'Details 

"Out of ~ total value of components/mater :als obtained for develop-
ment, Item.s worth Rs .. 9 . ~ lakhs were not utilised. In regard 
to productIon retromodificatlon programme redundancy will be 
of the order of Rs. 199.64 lakhs. The details are as under: 

Cost of 
redundancy 
in respect 
ofproduc-
tion/retro-
modification 

Cost of 
surplus 
items in 
respect of 
develop-
ment 

programme 

(Rs. in lakhs) 

Raw materials 
21.00 

-Standard parts 

-Castings & Forgings 

Proprietory items 

Hobson unit . 

Ph. I mod kits 

Finished and semi-finished 
Parts from Air craft Divn. 

Fin:shed and sem '-finished components of HAL (10) 

8.00 

0·50 

33.00 

50.80 

7.30 

68·14 

199.14 9.68 

The redundant bought out materials are proposed to be used for the 
development/production programme of Ajeet Trainer aircraft to 
the exteI\t PJssible. The raw materials can however, be used for 
other development/production projects as well." 

Secretary (Defence Production) stated in evidence: 

~  any development project, there is a certain amount of redundancy. 
However, in this case, the redundancy in practice was found to be 
very much reduced. HAL has found alternative uses for materials 
worth Rs. 95 lakhs. The redundancy has come down from 
Rs.2oolakhstoRs. I05lakhs. There is, of course, some redun-
dancy, but that, we feel. is part of any development programme. 
The foreign components will be used as over-all spares etc." 
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Expenditure on the Project for development, manufacture and retromodification oj aircraft 

1.79. It is seen from the Audit Paragraph that expenditure ofRs. 261.38: 
lakhs and Rs. 3734.01 lakhs had been incurred up to July 1979 on the 
development and manufacture of the aircraft respectively besides Rs. 245. 3z 
lakhs on retro-modification of 10 per cent of MK-I aircraft. 

1.80. Further, the cost of production (excluding profit) of MK-II 
aircraft had increased by 60 . 56 per cent 1 ill January 1977 againsttQ.e estimated 
price in 1973. On the basis of 'on account' payments authorised by the 
Ministry in March 1978 for retro-modification work, expenditure per aircraft 
on partial retre-modification work ca:-ried out on 10 per cent ofMK-I aircraft 
had increased from Rs. 15.60 lakhs to Rs. 24. 53lakhs per aircraft. 

I .81. The Committee desired to know the estimated and actual expenditure 
on develofment and production ofMK-II aircraft as well as retro-modifica-
tion of MK-I aircraft together with the reasons for increase in expenditure. 
In a note the Department of Defence Production have explained the position 
as follows : 

Development 

Sanction for Development of Ajeet were progress:ve1y sought for 
different tasks. The amount sanctioned so far is as under : 

S. No. Task 

I. Hal's proposal of 1972 Stage (I to IV) 

2. Tasks due to ASR of 1974 . 

3. Tasks subsequent to issue of ASR of 1974 

4. Tasks consequent to the recommendations of the specia1iat 
Committee set up by IAF, extended development 
efforts due tc shortfall in Radius of action and the 
design dificiency in the development of modified 'power 
control unit and the need to try the various arma-
ment stores. 

Total estimated expenditure for development 

Amount ~ i d 

(RI. in Lakha). 

99.00 (Sanctioned ,,_ 
F. 9(1) 172/D (HAL-I) 
dt. 22-9-1972. ) 

54.00 (Sanctioned "iM 
F. 43/I1/75/D (HAL-I) 
dt. 23-7-1976. 

40.50 (Sanctioned fJiII,· 
F. 43/11/75./D (HAL 
-I) dt. 11-7-1977. 

126.50 (Sanctioned under 
consideration. 

320.00 lakhs 

Against the latest estimate of Rs. 320.00 d:e {xpenditurt', provision?l 
as On 31.8.80 is Rs. 310.(2 laU.s. The reasons for increase III 
development expenditure in relation to the first sanction at the time of 
launching the project are as under : 

(a) Increased scope of development work inrelationtothe programme 
earlier conceived at the time of launching the project and sub--
sequenttothe issue of ASRs 220f 72 and40f 74. Thtdevelopment. 



work on the proj ct has gone up 3 fold in relafon to he earlier-
p.rogramme d,!e to ASR 22 of 72 and 4 of 74 and subsequent addi-
tlOn of tasks till as late as '978-79. Additional requirements have 
significantly improved the operational capability. The total 
development activity on the project was not defined at one point 
of time and progressive addition of tasks and concurrent under-
taking of the same had a significant impact on the development 
expenditure schedule as well as ultimate target set for the delivery 
of production aircraft. 

(b) The additional development effort was due to unanticipated investi--
gation and additional tasks such as shortfall in radius of action 
and design deficiencies in the new power control unit, the develop--
ment of which was entrusted to a foreign firm. Consequent to 
those developments, considerable effort in the nature of investiga-
tions/development were required to be undertaken resulting in 
increased expenditure. 

Production 

Production of MK-l/ and Retromodification 

Government have so far approved three fixed quotations for production 
of MK-II aircraft and one fixed quotation for rctromodification 
ofMK-II aircraft. The details are as under: 

(i) Production of MK. II aircraft 

1st quotation at Rs. 51.27 lakhs per aircraft; 2nd quotation at Rs. 
54.59 lakhs per aircraft; 3rd quotatio:l at Rs. 6g' 38 lakhs per-
aircraft. 

(ii) Retromodification of MK-/ aircraft 

~  of MK. I aircraft to be retromodified (Ph. II) at a cost of Rs. 
3 1 . 09 lakhs. 

An expenditure of Rs. 5001.00 lakhs was incurred by HAL against 
production of MK.II aircraft and retromodification of MK.I 
aircraft upto 30.6.1980 against which 'on account' payments aggre--
gating to Rs. 4806.00 lakhs have been received by HAL. 

The increase in expenditure is due to escalation during the period and 
due to changes in standard of preparation. The earlier indications· 
given in 1973 were only tentative estimates and not detailed ones." 

1.82. Explaining the reasons for increase in cost of production, Chair-
man, HAL stated in evidence : 

"I 'you look at the cost in terms of constant rupee value, constant dollar 
value or whichever currency you wish, between the period 1972 
and 1979 prices the world over have nearly doubled. 

So the Cost increase is not ":"eally the cost increase in the context 
of cost over-run but it is a reflection ofloss in the buying power 01 
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the money plus the value of improved avbnics which has been 
added. I would only submit that the Ajeet today is perhaps the 
single most economic aeroplane in ~ is pe ~ class ~ ~e e 
in the world. Today, even the prIce ofa Hawk Jet traIner, IS of 
the order of Rs. 3.·5 crores to Rs. 4.0 crores. The Ajeet with 
this sort of price, is an economical proposition. It is not a cost 
over-run situation. It is the price of materials going up, the price 
of labour going up, the price of equipment going up. The 
price as stated was the price projected at the prevailing indices of 
prices in 1972." 

Delay in induction of MK-II aircraft 

1.83. It is seen from the Audit Paragraph that some of MK-II 
.:aircraft were kept in storage with th ~ HAL due to their being not inducted in 
service because sufficient numb.!r of operating personnel did not have the 
required experience. The Committee desired to know the number of aircraft 
kept in storage with the HAL and the reasons for not taking appropriate 
:steps to train the required no. of personnel in time. In a note the Department 
.()f Defence Production stated: 

.................. MK-II aircraft were taken ov r from MIs HAL 
in March, 1978. Of these six aircraft were allotted to the MK-II 
handlmg flight. The balance aircraft were handed back to MIs 
HAL for storage and incorporation of certain work like camouflage 
P;lintings etc. It was stipulated that the first MK-II Squadron 
would be formed only after sufficient experience on technical and 
operational aspects had been gained in the handling flight. All 
the .... aircraft were taken over ensure that squadrons were 
re-equipped expeditiously after built up of initial experience. 
Further, since the aircraft had been produced against a sp~ i i  

Air Force requirement for which bulk of the payment had already 
been made, there was no great merit in not taking them on charge. 
HAL had accepted to bring all these aircraft, to the  extent possible, 
to our ASR and had also agreed to store and maintain aircraft 
kept with them at their cost. Out of the .... aircraft, only four 
aircraft are presently with HAL under storage and on these aircraft 
latest mods have been incorporated. Air Force had enough con-
fidence that the outstanding problems relating to the aircraft would 
be successfully resolved and hind-sight now clearly suggests that this 
trust was justified. 

There was no delay in building up the required pe~e e and experience 
for absorbing MK-II aircraft. Handling flight was formed in 
April 1978 and the required pilots and techniciaIlS were trained well 
in time for running the first squadron. 

Sufficient personnel (aircrewand technicians) have been trained and no 
difficulty is envisaged in the re-equipment of Squadron with MK-II 
aircraft. " 
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Perspective Plan for &searck and Development 

1.84· During evidence the Committee desired to know the extent of 
arrangements presently existing in HAL for updating the technology from 
time to time in the field of avionies, the existing arrangements for research 
and de el p~e  and the extent to which HAL was dependent on foreign 
experts. Chairman, HAL stated: 

" The point is that before a new project becomes a reality of before 
we even conceive of a new aircraft project, if the programme is 
not to be unduly prolonged-and when you conceive of a new 
aircraft -you must have at your command, upto date basic a 
technology. These basic technologies can, of cottrSe, be developed 
during the course of the project, but than the project becomes 
unduly long. I am not relating this to HAL but I am relating 
it to the total scientific environment that we do not make adequate 
investments as a nation in developing technologies ahead of the re-
quireme"nts which will then be fed into new projects, whether they 
are prqjects for aeroplanes, manufacture of cars or bullock-carts: 
But the point is that we should be really making investments in 
developing techniques and technologies which will be fed into 
our futuristic projects. Now, we have instituted art:Cl.!! where we are 
studying what are the points which are weak in the field of avia-
tion. We want to go ahead and make the investments in advance 
on projects so that these technologies are there." 

The witness further added : 

" Suppose we want to make an aeroplane in the nineties. It is not 
going to be made out of the same materiaJs as we are using today. 
These will be made out of carbon-reinforced plastics which 
will have boron. reinforc("IDents plastics and all sorts of other 
products. These are new materials. These are new technologies, 
new science. Unless we invest money into these, unless we know 
what strength they give, how can we go ahead? We have 
to know what sort of things we shall be using and how they beha'.'e. 
We are planning to do it now. These are the areas of essentlal 
weakness. This covers not only the field of structures but also 
the control system. If we have the capability, we need not have 
to go and look for the powered control system. We do ~ have , 
the ~ ili  within ~ countI1:' to do it ~  all.these: are tl!D('-
consummg and expensive operatlons. I. ~  In this p ~l  
context of design and development, It IS the ~  being 
behind the machine or behind the laboratory or behind the ex-
periment which is ultimately the factor for success or failure. So, 
our endeavour for the next two, three or five years is going to be in 
building our human resources, training them and in the process, 
gamaring technology. We have proposals before the Board. 
of Directors of HAL. We have already sought the support of 
Government, indeed of all the Services to support us in this, and 
I would be failing in my duty if I did not not say that we 
ha ve had a very ready response. I think that the response 
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that we are getting in these forums is increasingly and exceedingly 
encouraging. Once we have got these issues established,:we shall be 
talking in tenns of light combat aircraft. We are looking at ~e per-
mutations and combinations of the cost technology. Various trade 
offers, power systems are in the process of establishing targets which 
will then become the basis for discussion with the Air-Head-
quarters, and we shall then come up with a proposal as to what 
we feel we can do in this time-frame, and what it would cost. Possi-
bly this will do, but we would like, further improvements ip this 
area also, and analyse what will be their cost, what i~l be the effect 
in terms of time and so on. We shall then come up with a proposition 
before the Government to do this and then proceed with the tech-
nology that we have to develop and to keep alive the project. 
The second part of it, that is, ensuring the success of the Project 
alone is not enough because our infrastructure, or industrial in-
frastruture or manufacturing infrastructure is inadequate today. 
Today we do not make the basic raw materials that go into these 
aeroplanes or the heavy forgings which go into them. We eo not 
make them, or we do not have the technology for making a 
number of advanced systems. Now, we are addressing ourselves to 
this. We have proposals before the Government to authorise the 
setting up of such an infrastructure for forging, for casting that will 
make use of India raw materials and make them usable as aircraft 
materials. We are in the process of setting up a new plant for making 
some more of the advanced systems which will bring about an 
improvement. So, there is an ahempt. The point is that we are try-
ing to compress possibly three decades into one ...... the area of 
aero space in its totality is so vast that we can perhaps only a t this 
point of time stal t to make a substantial beginning." 

1.85. The Committee desired to know the steps being taken by the 
Department of e e~ e Production to augment the R&D in HAL capability 
of HAL in preparing perspective plans for the next 20 years in order to increase 
the effectiveness of the country in defence. The Secretary (Defence Production) 
stated : 

" ...... It is a matter of concern to us. The R&D in HAL and for th e 
matter in many Defence Production units has been minimum. I can 
say, there is no R&D at all in many Ordnance Factories although 
they are producing 500 crores worth of components. R&D facility 
in R.D.O. is available. I am talking of i us~ R&D. Unless it is 
there it is difficult to ask the Ordnance Factories to increase produc-
tion. Essential R&D is important. I think it should be possible to do 
so in the future. So' far as HAL is concerned, they have already 
taken a decision at the lBoard level to have substantial amount 
of money for R&D. A perspective plan has been prepared by HAL. 
Perspective plans are being prepared by Ordnance Factories. I hope 
that the Corporation (HAL) will be able to give them the leadership 
they require. 

I ~  Asked about the reaction of the Government with regard to augment-
iQg the facilities for research and development in HAL, the Secretary:(Defence 
Prodllction ) stated: . 

"We have e~ a decisiou that ~ the HAL more and more money will 
be invested in research and de ~~  And Govemme nt 
will approve of it." 
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. The witness further stated 

-" ........ We are in the process of making a perspective pIa.n; we are 
in the process of deciding the optimum money which woul4 
be invested for the next 10, 15 or 20 years in the different 
public sector undertakings in the Defence Production Depart-
ment. It is another matter as to how much of it will be 
actually utilized. But we are prepared to consider optimally 
how much i es~ e  should be made, taking into an 
account the requirements of threat perception and other things. 
It depends on the Government to decide how much investment 
,can be made in defence, in the total perspective of investment in 
the country." 

Future Plans of HAL for manufacture of Aircraft 

1.87. The Committee desired :0 know whether there was any planning 
!for meeting the requirements of aircraft in 1980s and what developmental 
-efforts were being made to meet the challanges of I 990S. In a note, the 
..1>epartment of Defence' Production have stated: 

"The combat aircraft for the 1 980s for the IAF are MiG-2 I Fe, 
MiG-21 MF, MiG-21 BIS, MiG-23 BN, Jaguar and 
Ajeet. These will be supplemented by Marot, Sukhoi, Hunters 
and Canberras for some period. The MiG-21 family of air-
craft will still be in squadron service in 1 990s. This will be sup-
plemented by the Jugars and MiG-23BN. Air Force are consi-
· dering a long term requirement plan, taking into account 
· the available assets, and infrastructure for manufacture within 
· the constraints of effectiveness of the aircraft under production 
in the changing environment of operations and the maintain-
ability of the aircraft." 

I .88. The Committee desired to know the specific future plans of the 
'-Government for indigenous production of aircraft in the context of the more 
-pOwerful aircraft coming in and particularly for utilising the capacity and 
-capability possessed by HAL. The Secretary (Defence Production) informed 
.as follows: 

"This is our concern at the moment. We are trying to develop a new 
engine and new air frame for developing a lot of aircraft. " 

1.89. The ComInittee further enquired whether the Ministry of Defence 
"had specifically written to HAL that it should get ready for the manufacture 
-of a particular type of aircraft and' to go ahead with the preparation of a 
fieasibility Report. The Secretary ( Defence Production ) stated : 

"We are having a constant discussion and the matler.is. very much 
the concern of the Government. We share the concern of ·he 
Committee. It is time that the HAL develops its greater capa-
bility on this. Financial I:;onstraints are there. Even then they 
wiH do that'withinthe financial constraints." 



.  I .90. Asked whether any concrete plan of action had been assigned! 
to HAL, as a manufacturing company, the Secretary (Defence Production)' 
informed: 

" ...... I am unable to give you the answer that the decision has been 
taken. The planning that the Air-Force has done, the planning 
that HAL has done and the evaluation that is going on is in relation 
to our desire to have our own light combat aircraft,.our own engine, 
our own airframe, our own helicopter, our own systems-all this. 
is going on. We will be able to give you an answer very soon. 
As of today I am unable to give you a definite answer that we have-
issued an order to that effect." 

The witness added : 

" ...... The Air Force is now doing a perspective planning needed 
in all the parts of our defence force, including Navy and Army. 
They are preparing a perspective plan. Air Force is also doing. 
it ...... The G.T.X. engine is under development. The light 
combat aircraft specification is being prepared. 

We have got another project in view. i.e., advanced light helicopter. 
We have held meetings. As soon as the evaluation is over, we will-
direct HAL to manufacture them." 

I .91. The Committee enquired whether the Air-Headquarters who-
were the appropriate agency to plan for meeting future requirements of the-
Air Force has submitted any suggestions regarding their future requirements. 
of aircraft to the Ministry of Defence. The representative of the Air-Head-
quarters stated : 

"The Air force is doing the following :. 

It takes stock of what it has got. It takes stock of what the enemy: 
is likely to get or produce. It takes stock of position outside. We 
have an idea, after talking with our,own scientists and technologists._ 
as to what we can do ...... The subject has been discussed with HAL 
and the Ministry of Defence/Finance (Defence). We put down in 
writing the type of aircraft we need. Now a light combat aircraft 
means that the aircraft will be light compared to a contemporary 
aircraft but it does not mean that the aircraft will be inferior 
in performance. I would submit that the scientific Adviser for-
med this Committee. We have an Air FQrce representative 
from the Plan Branch on this. They have gone with the represen-
tatives, if I remember correctly, including HAL and others to dis-
cuss with people who are ill this business abroad. Ido e e ~ 

that the subject matter has been discussed in Britain, in France .. . . . . . . 
I.,.. Goverameat approved in Septemtier, 19711, tlie develop-

_eat by lIiad.ataD Aeroaautica Limited (IU'L) of aD Improve4 
vemOD of MK-I (GNAT)aircraft designated .. MK-D or AJeet, at .. 
Hdmated coat of aa. 99 lakha, wida. a for .. ~ compa-* 



.. f Rs. 26 lakhs. The decision was based on a proposal submitted by 
HAL after carrying out feasibiUty studies. In july 1973, the Ministry 
of Defence approved placement of orders on HAL by the Air Head-
... uarters for manufacture and supplv of certain number of MK-D 
aircraft at an estimated cost of Rs. 36.04 crores. In October 1973, 
Government approved yet another proposal for retro-modificatiOll 
-of certain number ofMK-1 aircraft to MK-II standard at an estimated 
cost of Rs. 20.90 crores with a view to extend the useful life of the 
.existing fleet of MK-I aircraft. Originally the development work 
was to be completed in about three years, time and the MK-D 
:aircraft were expected to be inducted in service during 197'-77. 

1,93. The Committee find that the execution of both the deve-
.lopment and manufacturing programmes was considerably delayed. 
-The newly designed MK-II aircraft were inducted into squadron 
,service only in December, 1979. 

1.94. The proposal to improve upon the capabilities of MK-I 
aircraft was couceived iu early 1972, and regular work on the project 
was started in October, 1972. Surprisingly, even though the develop-
Dlental work on the project had not made much headway, the Ministry 
-Gf Defence approved placement of bulk orders without first asking 
for a prototype so as to satisfy themselves that it conformed to all 
:the requirements. The Committee are not convinced with the argu-
Dlent advanced by the Chirman, HAL that 'it was only an improvement 
.f'rom MK-I to MK-II. The prototype is there only when a new pro. 
duct is introduced'. The fact of the matter, as admitted by repre-
sentative of the Air Headquarters, it that whereas Gnat is an air 
defence aircraft, Ajeet is meant primarily for ground attack. To 
Aluote, "There was a change of role. We are not going to use Ajeet in 
air defence role. I do not think that was the requirement" • 
Considering that Gnat MK·I aircraft was itself an undeveloped air-
craft and its whole history "has been one of development and 
improvement", it is obvious that such a major change of role should 
have impelled the authorities concerned to proceed in the matter 
with caution. 

1.95. It would, on the other hand, appear that the parameters 
of the development programme were not clearly spelt out with 
the result that the Air Staff Requirements (ASR) of May 1972 
.in respect ofMK-I1 had to be revised and a fresh ASR issued in june, 
~  wherein certain additional tasks were assigned to HAL. It is 
unfortunate that the Ministry of ~ e e should have placed bulk 
.Grders for an aircraft which was still under development and which 
was intended to play an altogether different role than its predecessor 
.in service without being themselves clear of the precise nature of 
.the d !velopmental tasks that were required to be done. 

1.9fi. The Committee find that over and above ~ amount of 
·Rs. 9!} lakbs sanctioned for the development programme 1Il September 
~ l1 funds to the tune of Rs. 91.5 lakhs were sanctioned in july 
~  and july 1977 for tasks provided iu the ASR of 1974 for MK-I1. 



~  sanction ~ ~  1116, Slakhs is ,.tated to be unde.r con.ide....;. 
d ~ for s ~ consequent to tJierecommendations of the ~~ 
~ : ee ~~ up by IAF, extended developmental. efForts d.e • 
shortfall in radius of am on and desiped deficftency'in the develqp.: 
... ~  of m:odified control unit etc. Thus the total estimated ~: 
diture on the development programme has shot up to Rs. 320 IaU. 
as against Rs. 99lakhs envisaged earlier. That successive s ~ i  
~ to be issued to deal with the tasks laid down in the ASR of .9701 
d~s not square up with the Ministry's contention that "the difFerence 
between the ASR 22/1972 and ASR 4/1974 was not sub .. tantial." la 
actual fact. "the development activity on the project was not defined 
a* one point of time." The Ministry have admitted that "progressive 
adc:lition of tasks till as late as 1978-79 has had a significant impact 
on the development expenditure/schedule as well as ultimate ~ 

set for the delivery of production aircraft." The Committee thus fiatI 
that the Ministry of Defence did not take a comprehensive v:ew 
based on a clear perception of the defence requirements based 
on changed SItuatiOn. 

1.97. The Committee find that a critical area where improvement 
was needed was the longitudinal control system with modified 
power control. The modified 'Hobson' unit was supplied by a foreiga 
firm-Luca s Aerospace, was deficient in design and it took nearly 
four yeliars for the firm to recttfy the deficiencies kfter repeated 
tests and trials. As there was no penalty cLause in the cODtra.rt 
with the firm, the HAL had no option but to wait for the item which 
was completed in li.ll respects only in October, 1979. 

The MiJW:try have explained that in such developmeDtaI 
contracts, it is difficult to pursuade the foreign company to ep~ 

penalty clause. 

l.gB, The Committee observe that Lfter sustained efforts, HAL 
ha.ve been able to develop MK-ll aircraft to the specifications pres-
cribed in ASR 4/74 except for It. minor shortfall in the radius of actioD-
It has however not been possible to clear the aircraft for carriage 
of a set of rockets and the permissible weapon load has beeD restric-
ted. 

1-99. The Committee further note that after carrying out modi-· 
fications in the flying control and hydraulic systems, the performance 
of the MK-ll aircraft has been found to be quite satisfactory. e e~ 

thelesf; the number placed on order with HAL has been reduced 
drastically and no further aircraft of this type would be needeel 
during the extended pmiod of developmeDt, on account ofa perceptible 
change in the security environment. It has now been reaHsed 'thu 
"the MK-ll aircraft would not be a viable weapons sy.tem well beycmd 
the mid 80's. The Committee have however been informed that tile 
"MK-ll aircraft would conrlDue to have a role ;n areas "where the air 
environment is eSpectec1 to be less intense and less hostile." 

1.100. The Committee fiad that the retro-modification p ~ 
designed.., bring the MK-I aircraft to MK-ll standard was also air-
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uiJled'severely: An espeaclitare ofRs. 2' 45 crores hatt thus far been 
iilearrecl as agdDst theestbnatecl cost of Rs. 21 crores (approz) 
011 the entire retro-mod:ifi.cation programme. 

1.101. The Committee are not quite convicted With the argumen't 
advanced by the ~ i e of the Department of Defence Pro-
duction during evidence that the decision of giviDg up the work 
011 retromodifica..tion of go per cent of the proposed MK.I aircraft 
was on account of the remaining fatique life being very IUniteci aDd 
the wings Wf're going to be new in the retro-modificMtion. Apart 
from the fact that the reply if; at variance with the explanation fur· 
Dished earlier in writing that the production as well as the retro. 
modification programme was cm-tailed because of the changed 
security envirolUDent, it is to be noted that according to the original 
proposal the retromodified aircraft were to be delivered to the 
Air Force in a phased mauner from 1977-78 to IgBf-85. Obviously, 
such a phaoed progr;;,mme involving an espeaditure of Rs. ZI crores 
must have taken into account the f&tique life of the MK·I aircraft. 
The Committee therefore consider that instead of embarking straight. 
way on the production of MK.ll aircraft on a large scale, it would have 
been prodent to have first gone in for the retro-modification of MK.I 
aircraft as such a course would have been far !!lore economical 
specially when the retro-modified aircnaft were expected to give the 
same capability as that of MK.n. 

I.IOZ. The Committee understand that certain maintenance 
problems noticed during the initial use of MK.n aircraft have been 
by and large resolved. However, in order to prevent failW'es, the 
existing equipment will be replaced by improved equipment. The 
Committee hope that in view of the limited period of viability of these 
aircraft, the necessary improvements would be incorpol"ated without 
delay. 

1.103. The Committee view with concern that the Gnat MK·I 
aircraft have been involved in a number of accidents/incidents since 
their induction in squadron semce. Technical defects in the 
airframe have been responsible for the largest number of accidents 
and incidents followed by Engine failures, defects in the control 
systems and in the tyres. ". 

1.104 The committee understand that a study Group headed by 
a senior officer was appointed by GOvernJDeat in October I!,I to in-
vestigate the longitudinal control problems on the Cuat airCiaft and 
find a solution for them.. The study Group's recommendations are 
.tated to have been by and large accepted and implemented. 

1.105, The Committee observe that during the course of its enquiry, 
the study Group found that investigation into aircraft accidents involv-
ing the Longitudinal Control system. had been unsatisfactory for 
want of qualified investigators and that tb.e findiDgs of a large number 
of tecludcal defect reports were not available either ILt HAL or Air 
Headquarters. The Comndttee consider this to be a serious matter, 
They recommend that necessary steps should be taken immediately to 
provide qualified investigators and the system of mIPntenance of 
nvestigation e d~ should be spruced so up as to facilitate ready 
refernce aa and when needed. 
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1.106. The Committee UDdentaad that the cost or redaadaac:y. 
due to sIlort-c:Iosure of orders for the 1DaDaf'ac:tare or MK-II airc:raa 
and the reduc:tiOll in the number of MK.-I airc:ratt to be retromOttified 
has been worked out to Rs. 199.6.t Iakhs. In additiOD the total value 
of components/materials obtained for cIeveloment but not utilised 
is Rs. 9.68 Iakhs. Thus the total red1Uldaa.cy is of the order or as. 
SlOg. ~ Iakhs (Provisional sanction issued for as. 2SO Iakhs in August, 
IgBo). or this, the proprietory items and the Hobson UDit account 
for red1Uldaa.cy of the order of Rs. 92 lakhs. The ~ ee were 
informed during evidence that HAL has found altenwtive uses for 
materials worth Rs. 95 lakhs. The Committee desire that altenu&te 
uses shoald be found for the remaining items as quickly as possible 
50 that the element of red1Uldaa.cy is reduced to the minimum estent. 

1.10'7. The Committee note tJu.t out or the first batch of MK.D 
aircraft handed over to the Air Force by HAL in March, 1978, sis 
were allotted to the MK D handling flight and the rest were handed 
back to the HAL for storage because it was stipulated that the first 
MK n squadron woulcl be formed ~ 1  after sufficient esperience oa 
teclmic:al and operational aspects had been gaiDecl in the handling 
flight. As stated earlier, the MK n were inducted into SquadrOD ser-
vice as late as in Deeem.ber, 1979- As pointed out in the Audit Para-
graph the Air Headquarters had stated (June 1979) that the aircraft 
coulcl not be inducted into service inter alia for the rea50D that sufli-
dent number of operating personnel did not have the required ex-
perience. The Ministry have, however, tm:ted that "there was DO 
delay in bvildiDg up the required competence and experience Cor 
absorbing MK n aircraft. HandliDg flight was formed in April 
1978 and the required pilots and technicians were trained well in time 
for ruDDiDg the first squadrOD". The Committee find that it took 
nearly :zo mOllths for the Air Force authorities to induct MK D 
aircratt into squadron service after formation or the handliDg flight. 
Apparendy, the traiDiDg of pilots and techDicians was Dot given 
suflic:ient priority and the aircraft had to be kept in storage for a 
considerable time. The Committee hope that this kind of lapse 
iD an important.area will not occur in future. 

1.108. Considering the fast growing technology in the field of 
leronautics/aerospace in the world, the Committee feel that India 
cannot afford to be left behind in this important area. Fortunately 
HAL has already got the necessary infrastructure and is now i1l a 
positioa to extend its field of activity aDd can improve its capabi-
Hties further. The Committee woulcl, therefore, like the Ministry 
of Defence to prepare a perspective plan to meet the requirements 
or the Air Force during the next 10 y«*rs and assign specific tasks 
to HAL without delay. The Committee recommend that adequate 
lands shoulcl be made available by Government for R It D effort in 
the field of aircraft development that woulcl feed into the futuristic 
projects to be assigned to HAL. 
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II 

::MANUFACTURE OF DEFECTIVE CARTRIDGE CASES FOR AN 
AMMUNITION 

..Audit' P<UQ 
2.1. In paragraph 6 of the Report of the Comptroller and Auditor General 

.of India, Union Govemment (Defence Services) for the year 1973-74, men-
·tion was made of the shortfall in production of ammunition 'X' in factory 
"A' and defective manufacture of its shell in factory 'B' thereby resulting in 
import of another type of ammunition (in lieu of type 'X') at a total cost of 
.about Rs. 6.42 crores during October 1968 to July 1971. 

2.2. For the manufacture of ammunition 'X' in factory 'A', factory 
'C' supplied 53,320 numbers of cartridge cases during April 1967 to July 1971 
:and factory 'D' supplied 2,095 numbers in 1969-70 and 2,97,473 numbers 
.during 1971-72 to 1978-79. In August 1973, the user units reported unsatis-
.factory performance of ammunition 'X' on firing as the cartridge cases supplied 
by factory 'D' had developed cracks and splits at the mouth. Later (July 
1974) when major defects of the cartridge cases were reported by the units, 
samples of cracked and empty cases were sent, (October 1974) to the Controller 
ofInspection (Metals) who, after metallurgical test, reported, (December 1975) 
to the Controller of Inspection (Ammunition) that the failure of the cartridge 
cases was due to stress corrosian which was stated (1977) to have developed 
during storage as the correct manufacturing method or process schedule was 
'llot followed. 

2.3; On receipt of intimation from the Inspectorate of Metals in February 
1976 regarding cracks and defects in the cartridge cases factory 'D' adopted re-
medial measures in May 1976 Factory 'D' intimated (March 1977) thf'Director 
-General Ordnance Factories (DGOF) that its process shedule was based on the 
one forwarded to it by factory 'C' which did not supply to it the manual 
indicating the correct manufacturing method. Later factory 'D' found (June· 
1977) on an examination of the manual since supplies (March 1977) to it by 
.factory 'C' that the process schedule sent by factory 'C' was not based on the 
manual and had certain omissions. In December 1977, at the instance of the 
Ministry of Defence the DGOF set up a Board of Enquiry to investigate . into 
.the cases and circumstances leading to the defective manufacture of carodge 
cases by factory 'D' and to fix responsibility. The report of the Board ~  
Enquiry which was due for submission by 20th February 1978, was still aWaI-
ted (November 1979) 

2.4. Meanwhile after a firing trial was conducted in April 1977 with ammuni-
·tion X held in the deposts and assembled with cartridge cases manufactured in 
1971 to 1976 the Director of Inspection (Armaments) stated (May 1977) that the 
.cartridge cases produced by factory 'D' during 1971, 1972 and 1973 would need 
epl e ~  Ammunition 'X' assembled wit!! cartridge ~s of In,h 1975 
and pre July 1976, however gave satisfactory performance ~u  the finng tnal 
~u  since these cartridges cases were liable tc stress. slO~ . WIth passage. of 
1:1me, it was recommende::l (June 1977) that these IIDght be utilised at ~~ earliest 
,possible moment and that at the annual inspection of the ammumtlOn, . ten 
rounds from each year manufacture viz 1974. 1975 and pre)uly 1976. mIght 
be subjected for check firirg to consider their further retennon m servIce .. In 
:pursuance of the above recommendatior. the Director of Ordnance e~ es 
placed (October 1977) an indent on the DGOF for ~epl e e  of cartrIdge 
.cases of 33,000 numbers of ammunition 'X' availabe In the depots and assem-



bled with, cartridge cases supplied by factory 'D' during 1971 to 1973. As> 
stress corrosion and subsequent cracks in the cartridge cases produced by-
factory 'C' were also reported (August 1978) the DGOF was requestedi 
(November 1978) to arrange replacement of the cartridge cases of anothet 
11,829 numbers of ammunition 'X'. The estimated cost for replacing 
94,829 cartridge cases was Rs. 2. 70 crores. The result of annual inspection 
of ammunition 'X' assembled with cartridge cases of 1974,1975 and pre July 
1976 was not known the Ministry of Defence stated (December 1979) that ow--
ing to technological limitation the stresses which remained in the cartridge cases 
owing to non-observance of the correct process schedule and later aggra-
vated in storage in the depots could not be detected during inspection/accep-
tance. 

2.5. For the replacement work, an indent for import of 50,ooo;brass blanks for 
manufacture of new cartidge cases placed (March 1978)by the DGOB on a supply 
mission abroad was covered by a contract concluded (January 1979) with firm 
'M' at at a total lost ofRs. 83.42 lakhs to bf' delivered during April 1979 to July 
1979. The supplies were awaited (September 1979). Meanwhile factory 'A' 
had replaced 22,883 defective cartridge cases (out of 94,829 numbers) till Sep-
tember 1979 by supplies from factory 'D'. 

2.6, The case disclosed the following main points : 

-Although defects in the cartridge cases were notified in August 1973 immediate 
investigation to locate the causes was not made. It was only after major de-
kcts were noticed in July 1974 that metallurgical test of the cartridge cases was 
undertaken to ascertain the causes and remedial measures were taken in May 
1976. 94,829 numbers of ammuntion 'X' were considered unsuitable for 
use pending replacement of their cartridge cases; the estimated cost of 
replacement was about Rs. 2.70 crores. 

-A Board of Enquiry set up in DecembeI 1977 to investigate the matter and 
submit the report by February 1978 had not submitted its repOl t till November, 
1 979. 

[Paragraph 19 of the Report of the Comptroller and Auditor General or-
India for the year 1978-79 Union Government (Defence Services).] 



REPORT 

2·7· The Audit para points out that in August 1973, the user units:-
cn firing reported unsatisfactory performance of ammunition'X' manu-
factured at Factory 'A' with cartridge cases supplied by factory 'D' and factory 
'C' in various lots from 1967 to 1979. The cartridge cast's supplied by 
factory 'D' had been developed cracks and splits at the mouth. The Com-
mittee wanted to know whether the causes of the defects in the cartridge cases 
were got investigated immediately on receipt of information about defects 
in August 1973 and if so, what were the findings and what action was taken 
thereon. The Ministry of Defence, in a note, have stated: 

"The defects were investigated by the Controller ofInspection (Met), 
Ishapore and Inspectorate of Metals, Katni who reported that 
canneluring (grooving) of the cartridge cases during production 
was being done after mouth annealing which introduced stresses 
which later led to stress corrosion cracking. A suitable change in 
the process of manufacture was, therefore, implemented during 
May, 1976 to incorporate an additional mouth annealing opera-
tion after canneluring to avoid similar defects recurring in future 
production. 

The defects were reported to AHSP (Authority Holding Sealed 
Particulars) and the DGOF (Director General Ordnance Fac-
tories). The DGOF did take suitable remedial measures." 

2.8. The Audit para further states that when major defects of the car-
tridge cases were reported by the Units in July, 1974, samples of cracked 
and empty cases were sent (October 1974) to the Controller of Inspection 
(Metals) who, after metallurgical test reported (December 1975) to the 
Contr-oller of Inspection (Ammunition) that the failure of the cartridge 
cases was due to stress corrosion which was stated (1977) to have developed 
du ~  storage as the correct manufacturing method of p e~s schedule was 
not followed. The Committee enquired about the causes for delay in in-
vestigating and submitting the report on major defects by the Controller 
of Inspection (Metals). The Ministry of Defence have stated: 

"Before the receipt of reports regarding major defects observed in the 
ammunition by the user units during 1974, the investigation 
had already been conducted during September, 1973 to ascer-
tain the reasons for such defects occurring. The failure had 
been attributed to "stress corrosion cracking", Inspectorate 
of Metals, Katni and Ordnance Factory, Katni had been ad-
vised to keep a strict control on the hardness at the mouth re-. 
gion and also to ensure that the cannelure region gets effective 
L T A treatment. The remedial measures already introduced 
by way of incorporating an additional LT A Operation on comple--
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-rion of all manufacturing operations coupled. with the increase 
in oak°ng time of the existing LTA were considered adequate 
safegua ds and satisfactory solution to prevent cracking of car-
tridge cases Type II. 

Remedial measures having already been taken in this particular 
instanCe a higher priority was accorded to work pertaining to tests! 
analysis of the running out-tum production, production trials, tes-
ting of samples of various trade supply items against orders from 
Deptt. of Defence Supply (DDS), Director General,' Ordnance 
Factories (DGOF). In the order of priorities the instant defect 
investigation work from the metallurgical point of view thus got 
lower priority. A certain amount of delay, was, therefore, caused. 
in the investigation of defects and submission of reports by Con-
troller of Inspection (Mat.), Ishapore. 

In his first investigation report submitted during September, 
1973, Cl (Mst) , recommended effective LTA treatment over 
the cannelure region of the cartridge case whereas in the second 
investigation report submitted. during December 1975, CI(Mat) 
recommended a full mouth annealing after the canneluring ope-
ration. 

It will be pertinent to mention here that CI(Mat) was aware that 
the remedial measures adopted. during 1972-73, although consi-
dered adequate by all technical considerations, had not provided 
~ l p  remedies against failure of cartridge cases as certain 
mstances of failures were still being reported. It was after study-
ing all these failures in detail that a consensus on recommending 
a "full annealing" treatment was reached. 

~  ow temperature Annealing" is meant to relieve residual stress whereAs 
a "Full Annealing Treatment" is meant to reduce the hardness 
and normalise the structure. In Type II cartridge cases ad-
verse cvmbinations of normalised structure (residual stresses re-
lieved) to avoid stress corrosion in storage and higher hared-
ness to provide adequate strength during firing are required.. 
In view of these two diversified requirements, it, therefore, be. 
comes difficult without long term trials to reach a conclusive 
opinion as to which heat treatment to provide at which stage. 
It is not worthy that the production process adopted during 
the early stages of the commencement of production had also 
recorded satisfactory performance both at firing-proof as well as 
the laboratory tests meant to detect both at firing proof as well 
well as the laboratory tests meant to detect the probability of 
cracks occuring during the proof/storage. It was on account of 
these considerations that the investigations were considerably 
delayed lest the recommendation to overcome one defect result in 
any other defect being encountered." 
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;  2 ·9. Factory 'D' stated to have adopted remedial measures in May 
J976 on receipt of intimation from the Inspectorate of Metals in February'" 
J976 regarding cracks and defects in the cartridge cases. This factory ~  
intimated (March 1977) the DGOF that its process schedule was based on 
the one forwarded to it by factory 'C' which did not ~uppl  to it the manual 
indicating the correct manufacturing method. However, factory 'D' found-
later (June 1977) on an examination of this manual supplied to it by factory 
'C' in March 1977 that the process schedule sent by the latter factory was 
not based on the manual and had certain omissions. Explaining the reasons 
why factory 'C' did not pass on the manual indicating the correct manu-. 
faCturing method to factory 'D' for its guidance, the Ministry of Defence 
have stated: 

( 

'These two types of identical cartridge cases used for ex, ammuni-. 
tion and 'X' APDS Ammunition. These cartridge cases differ 
from one another only to the extent that cartridge case Type II 
has cannelure at .18" to .28" from mouth whereas the cartridge 
case Type I doe, not have. Process schedules for undertaking 
indigenous production for both these cartridge cases were ob-
tained from the Government of U.K. under a licence agreement 
during the year 1962. 

The indigenous development of cartridge cases (Type I) was first 
undertaken at Ordnances Factory, Ambemath (OFA) on the 
lines of process schedule followed in U.K. As a result of 
successive trials to establish the indigenous production of this 
cartridge case, a series of deviations/modifications were necessita-
ted to suit the existing facility of plant and machinery and quali-
tative availability of indigenous raw materials. A hybrid process 
schedule was then evolved for the manufacture of cartridge case 
Type I making use of the guidelines available in the U.K. manual' 
modified to suit the locally available conditions with the help of 
our own expertise developed in the specialised field of armament 
technology over a number of years. 

"After regular indigenous production of Type I cartridge case was' 
established at Ordnance Factory Ambemath (OFA) , develop--
ment of indigenous production for' other cartridge case of similar 
type was also undertaken. Since the two work identical except 
for the cannelure which was to be provided in the case of one and 
that too at the last stage, a reference to !he production l~l 
for afresh was not considered necessary as It would be a epe i i~e -
process to first follow the U ~  manual and ~e l carry .out mod.l-
fications to the process to swt the local ~ dl i0 ll  ,,:hich course 
of action had already been gone into while es s ~ produc-
tion of the first cartridge case. In fact, the l l~  deslgIled I?ro-
cess schedule having already been adopted for Implementatl<?n, 
even the existence of U.K.. process schedule was ~ e  Wlth 
the passage of time. This esul~ed in this schedule bemg followed . 
for production of another cartndge case also when the same 
was undertaken at Ordnance Factory, Ambemath ~ : p  that 
the additional cannduring operation as required ~ inserted.-
OFA successfully produced, over 55.000 Nos. of cartridge cases, 



also following their own production schedule without any diffi-
culty in satisfactory performance at laboratory tests as well as 
firing proof . 

. When the production of these cartridge cases was to be first attempted 
at Ordnance Factory Katni during 1968 with the help of Ord-
nance Factory, Ambernath, OFA forwarded copies of their own 
production schedules to OF Katni, manufacture ac:&ording to 
which was already being successfully undertaken by OFA. OF 
Katni also initially started development work on manufacture 
of cartridge' case Type I and in fact produced some small de-
velopment batches of these catridge cases. Ordnance 
Factory , Katni also subsequently switched over to the manu-
facture of the second cartridge cases on similar lines as adopted 
at Ordnance Factory, Ambernath. 

During the proceedings of the Board of Enquiry, appointed to investi-
gate into the -reasons for defective manufacture of the second 
cartridge case, most of the witnesses examined from OF Am-
bernath have stated they were not even aware that the Birtley 
(UK) process schedule for cartridge case even existed at OF A. 
It was, therefore, as a result of mere inadver:ance that OFA 
supplied OF Katni the copies of process schedule evolved by them 
and not those of U.K. process schedule which only the subsequent 
events taught that they were more accurate." 

2.10. The report of the Board of Enquiry set up by the Director Gene-
ral, Ordnance Factories in December 1977 to investigate into the causes and 
-circumstances leading to the defective manufacture of cartridge cases by 
factory 'D', which was due for submission by 20 February, 1978 was sub-
mitted in August 1980. The Board of Enquiry observed inter alia: 

"Whenever there is Licence Agreement for collaboration and manu-
facture of a new alT'munition or weapon, generally DGOF Of 
currently the O.F. Board is the recipient of all documents trans-
ferred under the agreement. At present the facilities available at 
O.F. Board Headquarters for dealing With such documents by 
way of receiving them, accounting them, cataloguing them, pre-
serving them and also forwarding them to various consignees such 
as AHSPs and Factories, are far too inadequate. It is very essen-
tial to create a separate cell adequately staffed for this purpose 
who will be able to make more effective use of those documents 
and make them available to the consignees at the appropriate 
time." 

'''There is considerable delay in the investigation of failures. from the 
time the failme occurs. The Agencies who are to send samples 
Jar inve'mgation should have acted With greater speed 'and reached 



41 

the samples to CI Met in 1974 itself, in which case possibly the 
production schedule could have been set right much ahead of April 
1976, when remouth annealing was introduced." , 

2.II. The main findings/conclusions of the Board of Enquiry are as 
1UIlder: 

(i) Absence/omission of remouth annealing operation after can-
neluring in the process schedule developed by O.F.A. and subse-
quently followed by O.F. Katni. This operation was provided 
for the original ROF, Birtlye Production Manual. It did not 
find place in OF A process schedule due to inadevertence. 

(ii) The higher hardness in the cannelure region was overlooked as 
the same was not specified in the drawing. The deisirable hardness 
gradient mentioned in the drawing was not given much impor-
tance as the subsequent fitment condition of the cartridge case 
with the shell was not known 

,(iii) The process schedule bllowed for manufacture of pilot lot was 
not recorded in respect of metallurgical operation stages and 
critically examined . 

. (iv) No particular individual is responsible for i~  

{v) As regards the value of loss, financial loss to the extent of Rs. 
74,IO,760/-has already occurred in repairing of the rounds by 
replacing fresh catridge cases upto March 'Bo. The ultimate 
loss will depend on how many rounds are going to be replaced 
in the long run. The unit cost of repair works out to be Rs. 
195.03 p. 

(vi) Remedial measures to avoid such loss have already been taken 
by introducing, remouth annealing operation after canneluring 
in the process schedule of manufacture both at O.F. Katni and 
OFA." 

2.12. Regarding action taken on the findings of the Board of Enq uiry, 
"'the Ministry of Defence have stated that remedial action has been taken 
-to avoid failure of the seond cartridge cases and implemented with effect 
from May 1976. The production from May, 1976 onwards is, therefore, 
.consid'!l' ed satisfactory. 

2.13. Though the Director of Inspection (Armaments) had stated (May 
1977) that the ammunition ex, assembled with cartridge: cases of: 974, 1975 
and pre-July 1976 gave satisfactory performance during the firing trial, he 
had recommended (June 1977) that these might be utilised at the earliest 
possible moment as these cartridge cases were liable to stress corrosi on with 
passage of time. He had further recommf'ndt'Cl that at the aDnu at inspec-
tion of the amInunition, ten rounds from each year of man ufacture 
viz., 1974, 1975 and prf-July 1976 might be subjected to check firing to 
·-consider their no ther retention in services. Asked about the reSults of 
-check fimi.ag of ammunition done as per reCommendations of the Director 



of Inspection (Armaments) the Ministry of Defence have replied that trial' 
firings carried with ammunition assembled with cartridge cases of 1974 and 
pre·Ju1y 1976 manufactUre- gave satisfactory resu1ts. 

2.14. Asked how many cartridge cases were de-elared as a result of such. 
trials for replacement and their cost, the Ministry have stated that the total 
number of rounds requiring change of defective cartridge cases is 99,985 and 
the cost of each case is Rs. 196 . 95. 

2.15. The Audit Para has pointed out that Factory 'A' had replaced 
22,883 defective cartridge cases (out of 94,829 numbers) till September 1979 
by supplies from factory 'D'. The Committee, therefore, enquired whether 
the remaining defective cartridge cases had been repaired and if so, what 
was the actual expenditur(' incurred on leplacement of all such catridge 
cases. In a note, the Ministry of Defence,· have stated: 

"Army Hqrs. had during October 1977 placed an indent on the Di-
rector General, Ordnance Factories (DGOF) for repair of 83,000' 
Nos. of rounds assembled with Cartridge cases of 1971, 1-972 and 
1973 manufactured at Ordnance Factory, Katni. During No-
vember 1978, Army Hqrs. placed a further indent on the DGOF, 
Calcutta for under taking l<:pairs of another I 1,829 Nos. of a par-
ticu1ar type of rounds fil!ed with Cartridge Cases of Ordnance 
Factory, Ambernath (OF A) manufacture. The Audit Para 
has, therefore, mentioned the total figue as (83,000+ 1 1,829) = 
94,829, 

So far (August' 80), a quantity of 45,475 cartridge cases has been re-
paired. The actual expenditure incurred on replacement of 
these 45,475 cartridge czses is Rs. 8,591,972'00. The cost ofre-
pair per unit is about Rs. 189.00". 

2.16. The Committee enquired whethel it would have been advisable 
to put the year-wise range of production to test during practice firing as 
a matter of drill. The Ministry of Defence have r('plied: 

"As a matter of drill, test firing of all ammunition is already being 
done. Ammunition, indigen(Qusly produced, is tested by actual 
firing by DI (Arm). Ammunition is accepted by the Almy only 
after this has been cleared as serviceable by DI (Arm). As per 
the present policy, for operational consideration, the oldest stock of· 
ammunition is issued for training to the units so that regul ar u ~  

over of ammunition stocks can be. carried out. 

In view of these reasons it is not considered advisable to put the year-
wise production to test during practice firing by units." 

2.17. The Ccmmittee further enquired if the supplies of 50,001) brass 
blanks for manufacture of new cartridge cases indented on a foreign firm had 
since been received and what the reasons for de1ay were. The Ministry or 
Defence have stated: . 

"Supplies of the brass blanks ordered by High Commission of India,.. 
London on Mis. Trefimetsux :France during January 1979, were to-
be made during April 1979 to Ju1y 1979. The first consignment 
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of about 76 Tons of ~se blanks had been despatched during: 
September ~  e ~1O defects were. noticed in this con'!ign-
ment on receIpt 10 IndIa. These were 10vestigated by the Chief 
Engineer of the supplying finn and corrective action taken. There 
was, thus, a certain amount of delay in despatch of further consign-
ments. 

Complete sllpplies of these blanks have SInce been received from 
abroad." 

2.18. Indigenous development of cartridge cases, Type I used for 
'X' alDlDunition and eX' APDS aIDIDunition was first undertaken at 
Ordnance Factory, ~ e  (OF A), on the lines of process schedule 
obtained from the GoverDlDent of UK under licence agreement during 
the year 1962. As a result of successive trials, a hybrid process 
schedule was evolved for the IDaIlufacture of cartridge case making 
use of the guidelines available in the UK lDaDual modified to suit 
the local conditions with the help of expertise developed in the 
specialised field of aJmaIDent technology in the country over a nUIDber-
of years. A"'er regular indigenous production of this cartridge 
case was established at OF A, development of indigenous productioa 
for cartridge case Type n which war. identical to Type I except for 
the cannelure at .18" to .28" from the mouth to be provided in the case 
of Type n and that too, at the last stage, was also undertaken. How-
ever, f"or estabUshing production of cartridge case Type n a fresh 
reference to the IDanual (obtained from UK GoverDIDent) WaS not 
considered necessary as, according to the authorities in-charge 
of production at OF A, "it would have been a repetitive process to first 
follow the U.K. IDauual and then carry out modifications to the pro-
cess to suit the local conditions which course of action had already 
been gone into while establishing indigenous production of Type I 
cartridge case. In fact, the locally designed process schedule for 
this case having already been adopted for iIDplementation, even 
the existence of U.K. process schedule was: forgotten with the passage 
of tilDe." 

2.19-ConsquentIy, when the production of these cartridge cases 
was first attemtpted at Ordnance Factory, Katni during 1968 
with the help of OF A, the latter forwarded only copies of their own 
production schedules to OF Katni but did not supply to it the basic 
maQUaI indi(.ating the correct lDaDufacturing method. OF Katni 
unaware of the background of development of the prod,!ction 
schedule supplied by OFA switched over to regular production oC 
Type n cartridge cases after initially doing some development work 
on manufacture of cartridge cases Type I and supplied 2,095 nUIDbers 
of these cases in 1969-70 and 2,970473 nUIDbers during 197"-72 to 
1978-79 for JDaDDfacture of alDlDunition 'X' in Ordnance Factory, 
KhaIDaria. In August 1973 the user units reported unsatisfactory 
perfonnance of anununition 'X' on firing as the cartridge cases supp-
lied by this factory had developed cracks and splits at the mouth. 
OF Katni after taking rem.etIialmeasures suggested by Controller or 
wpection called for original UK IDaIlual indicating the correct 
lDalaufacturmg method. Thus, it was only on an exam ination of the 
4399 IB-4. 
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manual supplied to it by OF A in March 1977 that OF KatDi foancl 
that the process schedule supplied by OF A was not based on the 
Dl&nual and hMd certain omissions. 

2.200 The Board of Enquiry which esamined the matter calDe to 
the conclusion that the rem.outh annealing operation which was pro-
vided for in the original ROF, Birtley Production Manual did not find 
place in the process schedule of Ordnance Factory, Aulbernath due to 
'inadvertence' and that no particular individual was responsible for 
1:his lapse. It was also pointed out that the facilides favai1able at OF 
Board Headquarters for dealing with suh dOCUIDents by way of 
receiving, accounting, cataloguing and preserving theJD and also 
frowarding them to various consignees such as the Authority Holding 
Sealed Particulars (AHSP) and the Ordnance Factories were far too 
inadequate. 

2021. The CoJDJDittee take a serious view that such vital dCK"U-
Dlents as licence agreelDents with foreign firJDS and the process 
schedules attached thereto are not being preserved with the care and 
caution that is called for, so much so that in this case even their exis-
tence was forgotten with the passage of tilDe. The Com.m.ittee 
would, therefore, like to be inf01"lDed of the reJDediallDeasures taken 
by the Ministry of Defence to ensure that such costly lapses do not 
recur. 

2.22. The CoJDJDittee obselve that after the user units had report-
ed in August 1973 unsatisfactory perforIDance of aJDIDunition 'X' 
DlaDufactured with cartridge cases supplied by OF A and OF Katni 
which had developed cracks and splits at the 1D0uth, the defects were 
investigated by the Controller of Inspection (Metals), Ishapore and 
Inspectorate of Metals, Katni. The Controller of Inspection (Metals), 
in IUs first investigation report subIDitted dur.ing SeptelDber 1973, 
recoJDIDended effective 'Low TelDperature Annekling' (LTA) treat-
Dlent over the cionnelure region of the cHrtridge case. However, 
when majo,- defects in the cartridge cases were reported by the 
'User units in July 1 ~ salDples of cracked and elDpty cases were 
sent to the Controller of Inspection (Metals) who bfter ca..rrying out 
Dletallurgical test reported (Dec. 75) to the Controller of Inspection 
(Anununition) that the failure of the cartridge cases was due to stress 
corrosion which had developed during storage as the correct IDaDU-
~ u i  lDethod or process .. chedule was not followed. 

2.23. The CoJDtnittee find that it was in the zieCond investigation 
Teport subJDitted during DeceJDber 1975 that CI (Metals) recoJDIDen-
ded a full IDOUth annealing after the canneluring operation. The 
Com.JDittee further leun that on receipt of inthnation frOID the 
In.spectorate of Metals in DeceJDber 1975 regarding cracks and defects 
:in cartridge cases, OF Katni introduced suitable changes in the IDJUIII-
&cturing process in May 1976. 

20240 FroID the sequence of event. brought out above, the ColD-
Dlittee have COJDe to the conclusion that a serious matter like defects 
m the cartridge cues and their investigation by the CI (Metals) was 
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:handled in a very casaailDaDller. They consider the delay of aboat 
2 t years frOJD August 1973, when unsatisfactory performance of 
1UI1IDunition 'X' on firing wa s noticed, till February 19']6 when the 
"Second report was subJDitted by CI (Metals), to be excessive. 

2.25. The CoJDJDittee find that the CI (Metals) was aware that 
reJDediaI JDeasures adopted during 1972-73 had not provided fool-
proof ~ eJDedies against £ailure of cartridge cases as certain cases of 
£aiIures were still being reported. The CoJDJDittee are not, therefore, 
convinced with the argum.ent put forth by the Ministry that since re-
JDediai JDeasures had already been taken, the instant defect invetoti-
gation work froJD the JDetaUurgicai point of view was given lower 
priority. The Ministry's contention does not also square up with 
the findings of the Board of Enquiry "that the agencies who are to 
send saJDples for investigation should have acted with greater 
speed andreachecl the saJDplesto CI Met in 1974itseif, in which case 
possibly the production schedule could have been set right JDum 
ahead of April 1976 when reJDouth annealing was introduced". The 
fact, therefore, stands out that both the DGOF and the CI (Metals) 
did not act proJDptly to get the defects investigated and rectified es-
peditiously. 

~  Yet another disturbing aspect of the !Datter is the leisurely 
way in which the enquiry in this case was conducted. The Report of 
the Board of Enquiry set up in DeceJDber 1977 to investigate the causes 
and circUJDstances leading to the defective JDanufacture of cartridge 
cases by OF Katni and to fix responsibility was due for submission 
by 20 February, 1978. It was, however, received only in August 
1980 i.e. after delay of 2l years. The reasons why it took the depart-
JDentai. Board of Enquiry so long to give their report need to be es-
plaiDed. The CoJDJDittee would also be interested to know the action 
taken by the Ministry of Defence on the suggestions contained in the 
repolt. 

~  The Director of Inspection (Armaments) had recolDJDend-
ded in May 1977 that though the aoununition 'X' asselllbled with 
cartridge cases of 1 ~ 1975 and pre-July 19']6 gave satisfactory 
pel·for.ma.nce during firing trials at the annual inspection of the 
allllllunition, these JDight be utilised at the earliest possible 1Il0lllent 
as these c.artridge cases were liable to stress corrosion with the 
passage of tillle. The CoJDJDittee would like to be infOrllled of the 
position of utilisation of these cartridge cases and whether any 
JDore defective Iota have cOllle to notice. 

~  The CoJDJDittee undentand that the total nUlllber of rounds 
requiring change of defective cartridge cases is gg,885. Out of these, 
·a qUllntity of 45,.f75 cartridge cases had been repaired upto August 
IgBo and the total expenditure iDcurred was Rs. 85.92 lakhs. The 
CoJDJDittee apprehend that the espenditure likely to be incurred on 
the repairs of remaining cartridge cases would be equally heavy. They 
would, therefore, Hke to be inforllled of the latest position regarding 
-repairs of the remaining cartridge cases and the espen.diture in-
.carred thereon. 



2.29- In view of the heavy expenditure having to be incurred 
on the repair of cartridge cases and on im.port of 50,000 brass blanks· 
having beeu ordered at a cost orRs. 83. f.2iakhs, the ColDlllittee would 
like the IIl&tter to be investigated with a view to fix responsibility 
for the lapse that had occurred at various levels and kept infOl'lDed 
of the action taken. 

NEW DELHI, 

March 2, Ig81 

Chaitra 12, Ig03 (Saka) 

CHANDRAJIT YADAV, 
Chairman, 

Public Accounts Committe!! •.. 
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