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INTRODUCTION

1, the Chairman of the Public Accounts Committee, do present on
‘their bebalf this Hundred and Fourteenth Report on Baragtaph 24 of the
Report of the Comptroller and Auditor General of India for the year
1985-86, Upion Goverpment (Defence Services) relating ta extra expeadi-
ture due to.delay in development of an equipmeant.

2. The Report.of the Comptroller and Awditor General of India for
the year 1985-86, Union Government (Defence Services) was laid on the
Table of the House on 8th May, 1987.

3. The Committee have expressed deep concern over the inordinate
delay in the development of equipment ‘B’. According to the original
estimates this equipment was to be made available for user trials by mid
1975 and there-after for series production by mid 1977. The Committee
have found that more than 15 years have already elapsed since the sanction
of the project in August 1972 but there is still no specific indication
about the time by which this equipment of great importance would be act-
ually made available for use by the Army. The Committee have strongly
recommended that atleast now serious co-ordinated and time bound efforts
should be made to ensure that the equipment is made available to the
Army urgently.

4. The Committee have been led to believe that the scientists of R&D
Establishment had taken up a challenge which they have not been able to
quite cope with. The scientists, perhaps, carried away by their enthusiasm,
aver-estimated the scientific capability and infrastrycture avsilable in the
country. It does not appear wise on the part of the R&D Establishment to
take up this particular challenge by estimating the cost and time frames of
Rs. 53 lakhs and 3 years for completing the development of equipment ‘B’
‘because both these estimates have been very wide off the mark. The Commi-
ttoe agree that it may not be possible to precisely. estimate the cost.and time
frames for the completion of the research and development projects. But
the estimates. should be correct within certain limits aad there shquld:-not
be extraordinary escalations as have been in this case. Any. sqientific
improvement has to be a part of continuous ypgradation. In this ease the
concerned agencies wege obviously secking to accomplish a quantum jump
without having the necegsary compstence to do so- The Commitiee have an
inescapable impression that sorious efforts have not been made to give this
equipment to the Army within a reasonable time frame. The Committee

(v)



(vi)
have emphasized that the concerned efforts of all concerned should be
directed to ensure that thc Army is equipped effectively all the time and is

not made to suffer for the delay in the completion of Research and Deve-
lopment projects.

5. Due to the inordipate delay in the development and consequently
of production of equipment 'B’ the Ministry had to accord sanction in
April. 1982 for the import/licence manufacture of somc number of equip-
ment ‘C’ at a cost of Rs. 28.10 crores. The Committee have deprecated
that this extra expenditure had perforce to be iucurrcd to meet urgent ope-
rational requirements despite the fact that this make feli short of Army
specifications.

6. The Committee have fuund that inordinate deley in development
of equipment ‘B* has led to huge escalation in deveiopment cost from
Rs. 53 lakhs to Rs. 265.92 lakhs. The eguipment is stiil under trials and the
tirals so far held have indicated that some morc sicps are required to be
taken by the R&D Establishment to improve its functioning which would
naturally iavolve some additional expenditure. Further, the estimated cost
of the hybrid version of cquipmeat "B’ and indigenous production cost of
equipment ‘C’ would be and Rs. 126 lokhsand Rs. 140 lakhs respectively in
1989-90 as aguiinst the iaitially estimaied cost of Rs. 20 lakhs for pro-
ductionised version of equipmsnt ‘B’. According to the Committee the dis-
proportionate escalation in cosis is indieative of the fact that the authori-
ties concerned did not have a clear conzeption of the amount of develop-
" ment efforts required at the time of initial cstimation.

7. With a view to achieving tirc aims of any research and development
project of this nature within any practiable 1me-frame, it is imperative that
the research projects are not only propeily formulated at the inmitial stage
but their progress is also effectively monitored till final completion. On
analysis of the different stages in tiie exccuton of the project, the Commi-
ttee have felt that none of thesc aspects have been adequately taken care of.
The Committee have recommendcd that the Department should make an
- in-depth study of the problems faced by them in the implementation of
this project and evolve detailed methodnlogies for ensuring comprehensivs
and periodic review and appraisal of all research project proposals in terms
of detailed planning, coordination, progression and monitoring not only to
reduce incidence of cost and time over run but also to make the country
self-reliant in the field of modern technology.

8. The Committee (1987-83) examined Audit paragraph 24 ut their
sitting held on 22 September, 1987. The Committee considered and finalised



( vii )

the R=poct at thsir sitting h:ld 01 9 March, 1938. Minute; of the sitting
form *Part 1I of the Report.

9. For facility of reference and convenicnces, the observations and
recommendetions of the Committee have becen printed in thick type in the
body of the Report and have also been reproduced in a consolidated form
in Appendix III to the Report.

10. The Committee would like to express the.r thanks to the officers
of the Ministry of Defence (Deptt. of Defence Research and Dcve{opmcnt)
for the cooperation extended to them in giving information to the
Committee.

11. The Committee place on record their appreciation of the assis-
tance rendered to them in the matter by the office of Comptroller and
Auditor General of India.

New DrLHI ; AMAL DATTA
March 11 1988 Chairman,
Phalguna 21, 1909 (S) Public Accounts Committee.

*Not printed (one cyclostyled copy laid on the Table of the House and five
copies placed in Parliament Library.)



REPORT

The Report is based on paragraph 24 of the Report on the Comptroller
and Auditor General of India for the year 1985-86, Union Government
(Defence Services) which is at Appendix I.

2. The audit paragraph under examination highlights inordinate delay
and enormous increase in expenditure incurred in the development of equipment
‘A’ for use by the army. The facts of the case as brought out in the audit

paragraph and revealed as a result of examination by the Committee are
recounted in the succeeding paragraphs.

Background
Development of equipment ‘A’

3. Based on the sanction accorded by the Ministry of Defence in 1962,
a Research and Development Establishment had developed equipment ‘A’ which
was productionised by a Public Sector Undertaking (PSU). According to the
Ministry of Defence (Deptt. of Defence Research and Development), the
development of equipment ‘A’ was totally indigenous in concept and design.
However, certain components and sub-assemblies under use in PSU at that
time were made use of for its design and development. A number of this
equipment were produced between November 1969 and September 1973 by the
Public Sector Undertaking and supplied to the Army. The total development
cost of this equipment was Rs. 22.10 lakhs and production value per unit
was approximately Rs. 13.83 lakhs.

4. Equipment ‘A’ was approved by the Army as an interim measure.
It suffered from a number of limitations. The major limitation of this equip-
ment was that it was heavy, which somewhat restricted its mobility. More-
over, it could detect only one shell at a time. It used an analog computer and
also it did not have a silent generating set. The Secretary, Deptt. of Defence
Research and Development explained during evidence that an analog computer
has many dis-advantages. It could not do the calculations and measure af the
same time. According to him the uselessness of the analog computer was
realised in 1972 when they started the programme. They wanted to start with
digital computer. There was a problem in semi-conductor, medium scale
integrated circuits and large scale integrated circuits. They had medium scale
integrated circuits. The large scale integrated circuits came in the western
eountries somewhere in 1976-77 and it was available in this country in 1978-79,
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5. It was not possible to remove these limitations in the equipment at
that time, as they were arising mostly out of the limitations of the techno-
logy available in the country at the time. For this reason, a new Qualitative.
Requirement was projected by the Army Head Quarters and a new R&D project
was proposed to overcome these limitations.

Sanction for development of Equipment ‘B’

6. In the above circumstances a General Staff Qualitative Requirement
{ (GSQR) for equipment ‘B’ was drawn up by the Army Headquarters in April
{ 1970 which was approved by the General Staff Equipment Policy Committee
on 8 August 1972. The R & D Establishment stated in March 1972 that the
estimated cost of somewhat similar foreign equipment ‘C’ but with far lower
performance was about Rs. 15 lakhs and that the cost of productionised version
of equipment ‘B’ was expected to be Rs. 20 lakhs approximately. The Ministry
accorded sanction in August 1972 for indigenous development on high priority
of 2 models of equipment ‘B’ at a cost not exceeding Rs. 53 lakhs. Equipment
‘B’ was to be made available for user trials by mid 1975 and theieafter series
production was to start by mid 1977.

7. All GSQRs prepared by the Army are primarily based on the Opera-
tional Requirement in the foreseeable future. This, coupled with the indige-
nous R&D capability and the state-of-the-art, go in making a GSQR. Accor-
ding to the Department of Defence Research and Development GSQR for
equipment ‘B’ is more or less akin to the performance parameters of equipment
‘C’ with an additional facility of multi-target locating capability which was one
of the parameters of an advanced equipment a system which was being deve-
loped by another foreign country, at that point of time.

8. On an enquiry by the committee as to what efforts were made to update
the requirements from time to time, the Committee were informed that the need
to update’GSQR did not arise as considerable deliberations had gone into it
during the conceptual stage and the !parameters listed therein were based on
the operational requirements as foreseen for the future. However, decision was
taken as late s in 1982 for incorporating some of the good features of equip-
ment ‘C’ in the development of hytrid version of equipment ‘B’.

9. The reasons advanced by the department for taking 2 years in appro-
ving the qualitative requirement (QR) for equipment ‘B’ approved in August
1972 when it was drawn up by the Army Headquarters in April 1970, although
the equipment was stated to be urgently required, are at *Appendix II.

10. The very fact that the Goverrment took more than two years to accord
apyproval in August 1972 to this QR goes to prove the lackadaisical approach of
the Government from the initial stage itself im meeting the urgent requiremept
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of the Army. Th: Comnittee desire that such delays must be eliminated in
future in the interest of the country’s defence preparedness and recommend that

appropriate changes should be made iu the decision making procedure to achieve
this end. :

Delay in development of equipment ‘B’

11. The model of equipment ‘B’ was to be developed and made available
for user trials by mid-1975. The R&D Establishment was able to produce a

model only in November 1977 and it was subjected to user trials during 1978-81
and was found to fall short of the required range.

12. The Department have explained that the time estimated was over-
optimistic and they had not foreseen many technological hurdles which they
apparently discovered later. There was under-estimation of efforts needed to
fill the voids in the grey areas involved at that point of time as according to
the Ministry nowhere in the world equipment with a multi-target capability
existed at that time. The lack of availability of statc-of-the-art c¢>mponents
for use in military grade cquipment was also one of the reasons for the delay.
The development model should have been ready by August 1975. According
to the Department, actually the laboratory model of the equipment got ready
by September 1976, and this was tricd out in the field for technical evaluation
in October 1976.

13, As aresult of the above evaluation, it was found that certain design
changes, were necessary. After incorporating these changes, the model was
offered for user trials in March 1978, Since the percentage of detection and
accuracies obtaincd were not acceptable to the users, the equipment was
taken back to the R&D Establishment reworked, and was offered for retrials
in January 1980, and further user trials were conducted in December 1980-
January 19,1. According to the Dcpartment, the major features of multi-
tirget capability was demonstrated satisfactorily. However, the maximum
range of detection in all aspect angles, percentage detection, percentage accuracy
of location, and the somewhat higher wcight were not acceptable to the users.

14. The whole project was broken up into seven work packages as indi-
cated at *Appendx II.

Five reviews of the project for developmeit of equipment ‘B’ were conduc-
ted between July 1975 and October 1978, and on each review the date of
completion of the project had to be shifted due to slippages, postponing the final
date of complection to February 1979. Consequently, there were Five revi-
sions in the PERT Chart during the currency of the project which are at
*Appendix 11.
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i5. Since the model of equipment ‘B’ as finally developed by R&D
Establishment fell short of the required range, the Ministry accorded sanction
to a revised project in December 1982, which was further amended in August
1984, for further development of the equipment based on. the design of
equipment ‘B’ as then developed by R&D Establishment by further incorpora-
ting some of the good features of equipment ‘C’ at a total cost of Rs. 240.13
lakhs (including Rs. 53 lakhs sanctioned earlier in August 1972).

16. According to the Department the features of equipment, ‘C’ were
known to them while formulating a QR for equipment ‘B’ and the QR is more
or less akin to the performance parameters of equipment ‘C’ with the additional
facility of multi-target locating capability, a feature extracted from an advanced
equipment of a foreign country.

17. After the issue of sanction of December 1982, the R&D Establishment
took 4 years for the development of hybrid version of equipment ‘B’ which was
handed over for user trials in December 1986. According to the Department,
production of hybrid version of the equipment can be undertaken by PSU on
receipt of bulk production clearance from the Technical Coordination Autho-
rity.

18. The Department also intimated that it would take some more time
before these trials are completed at various locations in different type of terains.
The production of the equipment is now planned for 1989-90 (against the
originally projected time mid-1977), provided the bulk production clearance is
given by Technical Coordination Authority immediately after the current
trials and before end 1987. The clearance has not been given upto 7.3.1988.

19. In an attempt to justify the period of 14 years already taken for the
development of equipment ‘B’, which has still not been accepted by the user
the Department have stated that during these 14 years, continuous activities
have taken place in the development of this equipment with active cooperation
between the designer, user and the production agency. The main phases of
the project activities according to the Department are as under :

(a) August 72 to March 78—‘A’ model development and technical/user
trials.

(b) April 78 to January 81 —Developmental modifications arising out of
trials.

(c) February 81 to November 86—Study of Equipment‘C’ leading to a
fresh approach for undertaking development of a hybrid version of
Equipment ‘B’ incorpoating basic features of Equipment ‘B’ and ‘C’.
Sanction of additional funds, associatation of production agencies,
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contract finalisation with PSU. Development of | engineering model

of the hybrid version user trials and carrying out modifications
arising out of the user trials.

20. The Secretary of the Department finally conceded during evidence
that they had failed badly in time and money......... According to him, this was
an area were they where trying to catch up with high technology. They were
not able to supply the equipment in time. They were extremely disappointed
that they were not able to meet their time frame and within the cost. He
further stated as follows :

“We madc a mistake in anticipating completely the relevant require-
ment. We werc getting into the technological difficulty.”

21. The Department has also conceded that the non-availability of equip-
ment ‘B’ has affected the cperational preparedness to the extent that a number
of Army units remained equipped with the out-dated equipment ‘A’, but the
requirements of the Army were partially met by supplementing equipment ‘A’
by the induction of equipment ‘C’.

22. The Committee are deeply concerned to note the inordinate delay in
the development of equipment ‘B’. According to the original estimates
this cquipment was to be made available for user trials by mid-1975 and
thereafter for series production by mid-1977. More than 15 years have
already elapsed since the sanction of the project in August, 1972 there
is no especific indication about the time by which this equipment of great
importai.ce would be actually made available for use with the Army. The
Committee are not convinced with the contention of the Department that in such
cases involving front-line technologies and where assistance cannot be sought from
other countries, it is ditficult to precisely estimate the time frame for fully
developing such a sophisticated item to meet the stringent requirements of the
Army. The stringent requirements projected by the users in 1970 and approved
in 1972 were fully known to the R & D Establishment —when the commitment
was made in 1972 that the development would require a period of 3 years from
the date of sanction.

23. The Committee believe that the ultimate aim of all Defence Research
and Development efforts is to attain production capability within reasonable
time span so that the country becomes self-reliant in vital defence equipment.
The hard fact remains that even today after 15 years of Research and Develop-
ment effort the Army has not been provided with this equipment and it is still
not certain as to when the Army vill be able to use indigenously developed and
produced equipment. The non-availability of equipment ‘B’ has affected the
operational preparedness to such an cxtent that a number of Army units had to
remain equipped with the oul-dated and cumbersome equipment ‘A’ and others
had to be equipped with imported equipment ‘C’. The Committee strongly
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recommend that atleast now serious co-ordinated and time bound efforts should
be made to ensure that the equipment is made available to the Army urgently.

24. The Committee are led to believe that the scientists of the R and D
Establishment had taken up a challenge which they have not been able to quite
cope with. The scientists, perhaps, carried away by their enthusiasm, over-
estimated the scientific capability and infrastructure available in the country.
It does not appear wise on the part of the R and D Establishment to take up
this particular challenge by estimating the cost and time frames of Rs. 53 lakhs
and 3 years for completing the development of equipment ‘B’ because both these
estimates have been very wide off the mark. The Committee agree that it may
not be possible to precisely estimate the cost and time frames for the completion
of the research and development projects. But the estimate should be correct
within certain limits and there should not be extra ordinary escalations as have
been in this case. Any scicntific improvement has to be a part of continuous
upgradation. In this case the concerned agencies were obviously seeking to
accomplish a quantum jump withont having the necessary competence to do so.
The Committee have an inescapable impression that serious efforts have not been
made to give this equipment to the Army within a reasonable time frame. The.
Committee have no doubt that the concerted efforts of all concerned should be
directed to ensure that the Army is cquipped effectively all the time and is not
made to suffer for the delay in the implem:ntation of Research and Development

Projects.

25. The Committee are of the opinion that the rational way of assessing
completion of a projzct would b2 to break down the objective into a number of
small comprehensive activities/work packages and then estimate the time and
cost requirement of each of these constituted activities based on past éxperience
of similar activities. Only then it would be possible to correctly frame the time
schedule and costing of Research Projects. The Committee hope that the
Government will draw a lesson from the past experience and take adequate
precautions in preparing time frame and cost estimates for Defence Rescarch
Projects so that thcre is no serious dislocation in defence preparedness due to
delay in successful completion of these projects.

Availability of Equipment ‘C’

26. According to the Department of Defence Research and Development,
equipment ‘C’ was not available with them in 1972 though some information
about it was known but the same was not adequate for any meaningful planning.
It became available only in 1980, when it was brought to the country for user’s
evaluation. After adequate technical information of this equipment became
available as a result of user evaluation and subsequentstudies in 1981, the R&D
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Establishment suggested a plan of action for taking up development of hybrid
version by incorporation of some of the features of equipinent ‘C’ and this
could only be done in 1982.

IS

27. To a question whether equipment ‘C’ was available in 1972, the
Secretary, D_ptt. of Defence Research and Development stated that the existence
of equipment ‘C’ was known to them in 1972. '

28. In this connection a distinguished scientist informed the Committee
during evidence that equipment ‘C’ might have existed at that time but the
detaits of what exactly it constituted that was not available. The further ex-
planations given by him are at $Appendix-II.

29. According to the Department of Defence Research and Development,
as per information gathered from the Army there was no reason to ascertain
the availability of equipment ‘C’ between 1970 and 1979, since they had already
placed the development orders for equipment ‘B’ on the basis of GSQR No. 329/
79. This order was more or less akin to that of equipment ‘C’ with additional
features. Due to delay in development and anticipated resultant delay in
production it was felt that the Army’s deficiencies cannot be met with equipment
‘B’ even if it proves successful when offered for trials at the beginning of 1950.
It had earlier been trial evaluated in 1978 but did not meet user’s requirements.
Hence the then Chief of Army Staff in March 1980 approved the proposal for
inviting equipment ‘C’ for trial evaluation in India.

30. To an enquiry as to why efforts were not made initially to make
necessary enquiries from the manufacturer of equipment ‘C’ and to incorporate
its useful featurers in the proposed equipment ‘B’, the Department of Defence
Research and Development have stated that equipment ‘C’ become available
only in 1980, when it was brought to the country for user evaluation. According
to the Department no military hardware would be permitted by any country
for study and adaptation unless specific agreements are executed. Information
gathered on this equipment through technical literature or by Military attache
was not adequate enough for this purpose. According to the Departmant it
could not be possible to plan a development effort for modifying equipment
‘B’, based on the sketchy and general information that was available before
1982.

31. It is seen from JANE's WEAPON SYSTEM, 1976 that equipmeni ‘c
was then available. According to the book this equipment was developed as
a lighter, more mobile...”.

32. A disquieting feature distinctly noticed by the Committee is
that no serious efforts appear to have been made either by the Army



8

or the R & D Establishment to keep themselves abreast of the position
relating to development and availability of equipment ‘C’ even though
the original GSQR for equipment ‘B’ was more or less akin to equip-
ment ‘C’. Had this been done the proposal approved in March 1980
for importing equipment ‘C’ for trial would have been initiated much
earlier and a lot of delay in the development of equipment ‘B’ could
have been avoided. The decision taken in 1982 fer incorporating some
of the good features of equipment ‘C’ in tne development of hybrid
version of equipment ‘B’ could have been taken much earlier as the
original GSQR for equipment ‘B’ was claimed to be akin to equipment
‘C’. The Committee are of the opinion that there is no real coordina-
tion between the various agencies and there was complete lack of
planning in the R & D establishment. The Committee would urge the
Government to take steps to ensure that research programmes are
drawn up realistically having regard to the available technological
competence, domestic industrial infrastructure, availability of foreign
know how, components etc., a time bound packages with well defined
objectives and responsibilities. The Committee also desire that effec-
tive monitoring of all such research programmes be made routinely
and at frequent intervals. )

Important and Indigenous manufacture of equipment ‘C’.

33. Due to delay in the development ‘B’ and as equipment ‘A’ already in
service was being phased out, it was decided by the Army in February 1981 to
import/licence manufacture some number of equipment ‘C’; in spite of the
fact that the performance of this equipment fell short of Army specifications,

to meet immediate operational requirements.

34. The Department of Defence Research and Development intimated
the Committee that equipment ‘A’ already in service was not only ageing but
was unable to meet the operational requirements of early eighties, jet alone
the future. Besides, the indigenous development of eqipment ‘B’ was lagging
behind. Hence, the Army decided to import/licence manufacture equipment
L C9‘

35. The decision to import/licence manufacture some number of equip-
ment ‘C’ was taken in February 1981 but sanction therefore was accorded by
the Government in April, 1982.

11 number of equipment ‘C’ including 1 for DRDO were directly
imported.

36. The remaining numbers have been indigenously produced by a PSU,

albeit under license from a foreign firm, According to the Department the
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total price paid to the PSU was Rs. 28'10 crores. Regarding the estimated cost
of Rs. 3.90 crores in 1972, ie. cost of Rs. 15 lakhs per piece of equipment
,C’ mentioned in the audit paragraph the Department has stated that this was
not based on any quotation or cost estimate from the foreign firn. The
figure of Rs. 15 lakhs was estimated by a Scientis in 1972 when the detailed

features of equipment ‘C’ were not available to them. According to the
Department this cannot, therefore, be taken for any meaningful comparison
with the actua prices paid now.

37. The Department has also ccnfirmed that indigenous production of
equipment ‘C’ for planned quantity has been completed and deliveries effected,

38. According to the users, the performance of indigenous produced
equipme t ‘C’ is inferior to that imported from abroad. The Department have
intimated the Committee that detailed investigations on the performance of the
indigenous produced equipment ‘C’ as compared to the imported units are in
progress.

39. Due to the inordinate delay in the development and comse-
quently of production of equipment ‘B’ the ‘Ministry had to accesd
sanction in April 1982 for the import/licence manufacture of some
number of equipment ‘C’ at a cost of Rs. 28,10 crores. The Committee
deprecate that this extra expenditure had perforce to be incurred to
meet urgent operational requirements despite the fact that this make
fell short of Army specifications,

40. Ttis also regretable that the performance of indigenously
produced equipment ‘C’ is inferior to that imported from abroad. The
authorities have not yet been able to locate the reasons for this and the
matfter is reported to be under investigation.

41. The Commiittee are of the opinion that the deficiencies in the
indigenous manufacture of equipment should be not only investigated
but the reason there of critically analysed, so that the causes of defi-
ciency are identified and removed with due promptitude and measures
taken to avoid such deficiencies/lapses in future. ThefCommittee

would like to be apprised of the results of such investigation and
analysis.

Cost of development and producuon of equipment ‘B’

42. Revised sanction was accorded in December 1982 (which was-further
amended in August, 1984) for development of equipment ‘B’ by further
incorporating some of the good features of equipment ‘C’ at a total cost of
Rs. 240.13 lakhs (including Rs. 53 dakhs originaily sanctioned in August 1972).
The final cost of development of equnpment ‘B’ was estimated to be Rs. 265.92
lakhs.
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Accotding to the Department of Defence Research and Development,
the estimated production cost of hybrid version of equipment ‘B’ as intimated
by Public Sector Uudertaking would be Rs. 126 lakhs in 1989-90. the cost of
production of equipment ‘C’ during the same time frame will be Rs. 140 lakhs.

43, The general break up of expenditure incurred for development of
equipment ‘B’ by the R&D Establishment after the increase in allocation is at
SAppendix II.

44. The inordinate delay in development of equipment ‘B’ led to
huge escalation in development cost from Rs. 53 lakhs to Rs. 265.92
lakhs. The equipment is still under trials and the trials so far held
have indicated that scme more steps sre required to be taken by R&D
Establishment to improve its functioning which would naturally invol-
ve some additional expenditure. Further, the estimated cost of the
‘hybrid version of equipment ‘B’ and indigencus pr(duction cost of
equipment ‘C’ would be Rs. 126 lakhs and Rs. 140 lakhs respectively in
1989-90, as against the initially estimated cost of Rs. 20 lakhs for pro-
ductionised version of equipment ‘B’. The disproportionate escalation
in costs is indicative of the fact that the authorities concerned did not
have clear conception of the amount of development efforts required at
the time of initial estimation.

Capability of the hybrid version

45. The main features of light weight, silent generator and mobility of
equipment ‘C’ are stated to have been incorporated in the equipment ‘B’ hybrid
version. It has, however, not been possible to obtain maximum range capabili-
ty of equipment ‘C’. However, the range that would b2 obtained by the hybrid
version would meet the primary requirement of the GSQR in so far as mortars
are concerned.

46. According to the Department the last users trials were carried out
during November-December 1986 and the performance of the equipment was
satisfactory. However, the performance of the equipment with regard to the
target acquisition range, accuracy of location and ability to locate weapons at
critical aspect angles was not satisfactory. Only with repeated trials it is
possible to evaluate and improve the performance if there are any short-
comings.

47. The Department have further stated that except for a shortfall of
about 10-15%, in range, when viewed through unfavourable aspect angles,
equipment ‘B’ meets the objective of detection of multishells. However, even
this equipment does not overcome the problem of low angle deteion of guns.
For these reasons, a QR for a new Weapon-finder equipment has been initiated,

[ which is presently under study at R&D Establishment,
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48. The Committee conclude from the above facts that the state of
development of the latest model of the hybrid version of equipment
‘B’ which the R&D Establishment have produced after huge time and
cost overrun still suffers from numerous 'imitations. It is mot certain
as to within what time span these limitations would finally be removed
. to meet the user’s requirements: The Committee also take note of the
fact that even the hybrid version of equipment ‘B’ doesnot overcome the
problem of low angle detection of guns. For these reasoms proposal
for a new Weapon-finder equipment has been initiated, which is prese-
ntly under study at the R&D Establishment. The Committee hope
that the Government would closely monitor the implementation of this
project and take appropriate steps to prevent the slippages/deficiencies.

Execution of Research and development projects in an estimated time-frame

49. According to the Department of Defence Research and Development,
in cases involving front-line technologies and where assistance cannot be sought
from other countries, it is difficult to precisely estimate the time-frame for
fully developing a sophisticated item to meet the stringent requirement of the

users.

50. With a view to cutting down such delays the Department is stated
to have 'aid appropriate emphasis in its Five Year Plan 1985-90, as well as in
the Perspective Plan 1985-2000, on programmes concerning the development
of materials, devices, processes and design techniques over a wide front of
scientific and technological disciplines, comprising all activities from systems
development to upstream research. In several instances the Department claims
to have introduced the concept of Technologgical Demonstration Programmes
that will be precursors to system development programmes.

51. With a view to achieving the aims of any research and deve-
lopment project of this nature within any practicable time-frame, it is
imperative that the research projects are not only properly formulated
at the initial stage but their progress is also effectively monitored till
final completion. On analysis of the different stages in the execution
of the project, it is felt that none of these aspects have been adequately
taken care of. The Committee would recommend that the department
should make an indepth study of the problems faced by them in the
implementation of this project and evolve detailed methodologies for
ensuring comprehensive and periodic review and appraisal of all
research project proposals in terms of detailed planning, coordination,
progression and monitoring not only to reduce incidence of cost and
time over run but also to make the country self-reliant in the field of

modern technology.
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" 52, -It is seen'from the Annual Report of the Department of Dé-
fence Research and Development for the year 1986-87 that the research
and development in DRDO has .resulted in the production of defence
items worth Rs. 1385 crores. The Committee are of the opinion that
this figure is not éncouraging for a big country like ours, The Commi-
ttee recommend that foremost concern of the Research Department
should be to achieve production capabilities based on our own résearch
efforts in the shortest possible time and on a much larger scale with
appropriate budgetary support so as to reduce our foreign dependence

as far as possible.

- 53 It is also learng that the Department has drawn its Perspec-
tive Plan for 1986—2000. The Committee hope that the implementation
of this Perspective Plan is properly monitored so that time-frame and
cost pstimates are not subject to enormous variation, as had sedly hap-
pened in the instant case. These plans should also be reviewed every
year in the light of performance and demand projections. It is impe-
ratiye that serious efforts are made with a view to ensuring self reli-
ance in defence requirements indigenously as far as possible.

New DeLin ; AMAL DATTA,
March 11, 1988 Chairman,

Phalguna 21, 1909 (S) Public Accounts Committee.



APPENDIX 1
(Vide ‘para 1)

Paragraph 24 of the Report of Comptroller and Auditor General of India:
for the year 1985-86, Union Government (Defence Services)

Extra expenditure duc to delay in development of an equipnient

Based on the sanction accorded by the Ministry of Defence (Ministry) in
1962. a Research and Development (R&D) Establishment developed equipment
‘A’ which was productionnised by a Public Sector - Undertaking (PSU) and
introduced in the early 1970s for use as field artillery radar. Due to certain
limitations, this equipment could not meet the requirements of the Army fully,
A General Staff Qualitative Requirement was therefore drawn up by the Army
Headquarters in April 1970 for equipment ‘B’ which was approved by the
General Staff Equipment Policy Committee on 8th August 1972. The R&D
Establishment stated in March 1972 that the estimated cost of a somewhat
similar foreign equipment ‘C’ with far lower performance was about Rs. 15
lakhs and that the cost of productionised version of equipment ‘B’ was expected
to be Rs. 20 lakhs approximately. The Ministry accorded sanction in August
1972 for indigenous development on high priority of 2 models of equipment ‘B’
at a cost not exceeding Rs. 53 lakhs. Equipment ‘B’ was to be made available
for user trials by mid 1975 and thereafter for series production by mid 1977.

The model developed by the R&D Establishment in November 1977 was
subjected to user trials during (1978-81 and was found to fall short of the
required range. The users, therefore, wanted retrial after necessary improve-.
ments. Meanwhile, as equipment ‘A’ already in service was being phased out.
it was decided by the Army in February, 1911 to import/licence manufacture
25 Nos. of equipment ‘C’ (even though this make fell short of Army specifi-
cations) to meet the immediate short term operational requirement. The
required balance quantity of 38 Nos. was proposed to be left for indigenous
development production. Accordingly, the Ministry accorded sanction on 1Ist
April 1982, for import-cum-licence manufacture of 26 Nos. of equipment ‘C’
(including one for R&D Establishment to facilitate further development) at a
cost of Rs. 28.10 crores ; the estimated cost of 26 Nos. in 1972 was Rs. 3.90
crores only. 10 numbers of equipment ‘C’ ex-import were received during
1982-83 and the balance quaatity is being produced under licence by the PSU.

13
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The total expenditure incurred on :he development project of equipmen}
‘B’ upto December 1982 was Rs. 51.56 lakhs against Rs. 53 lakhs sanctioned
in August 1972. Since the model of equipment ‘B’ as developed by R&D
Establishment fell short of the required range the Ministry accorded revised
sanction in December 1982 (as further amended in August 1984) for develop-
ment of field artillary radar based on the design of equipment ‘B’ developed by
R&D Establishment by further incorporating some of the good features of
equipmeet ‘C’ at a total cost of Rs. 240.13 lakhs (including Rs. 53 lakhs
senctioned earlier in August 1972). Thus, the development of equipment ‘B’
sanctioned in August 1972 and planned to be completed in 1977 had not been
completed till October 1986.

The Ministry stated (October 1986) that :

The improved version of equipment ‘B’ is under users’ trials.

The final cost of development of equipment ‘B’ was estimated to be
Rs. 265.92 lakhs.

The non-availability of equipment ‘B’ is having an adverse effect on

defence preparedness.

The case reveals that :

On account of the inordinate delay in development and production
of equipment ‘B’, the Ministry had to accord saction in April 1982
for the import/licence manufacture of 26 numbers of equipment ‘C’
ata total cost of Rs, 28.10 crores, even though equipment ‘C’ feil
short of Army requirements in many respects.

Ministry’s sanction of August 1972 envisaged development of equipmen
‘B’ at a cost not exceeding Rs. 53 lakhs against which Rs. 51.56 lakhst
had been spent upto December 1982 when the sanctioned amount

was enhanced/revised. The cost of development of equipment ‘B’
has now gone up from Rs. 53 lakhs to Rs. 265.92 lakhs and the

equpiment which was initially expected to bc available by 1977 is
still (October 1986) stated to be under user’s trials.

The non-availability of equipment ‘B’ is having an adverse effect on
the defence preparedness.



APPENDIX 11

Relevant excerpts from Proceedings and Written Information.
1. (Vide para 9)

Based on the operational requirements prepared by the Director
General of Military Operations and the state of art, the Artillery Directorate
formulated the draft GSQR in April 1970. This was discussed with the DRDO
laboratory, and a revised draft issued in January 1971 for examination by
concerned agencies. Based on comments recived from the various agencies, a
final draft GSQR was issued in March 1972 and placed before GSEPSC
(General Staff Equipment Policy Sub-Committee) in April 1972 and GSEPC
(General Staff Equipment Policy Committee) in August 1972 for approval.

2. (Vide para 14)

Seven work packages in which the project was broken:

Work package PDC Cost (Rs.)
(i) Antenna, RF and Transmitter 24 months 12 lakhs
(i) Signal processing 24 months 10 lakhs
(1ii) Digital Computer, Software
and Simulator 24 months 10 lakhs
(iv) Display 14 months 9 lakhs
(v) Mechanical Engineering As & when 2 lakhs
projected
(vi) Silent Generator and
Carriage 24 months 5 lakhs
(vii) System Interface 6 months 5 lakhs

The PDC is to be taken from the date of sanction of project viz.,
August 1972, for work packages (i) to (v) and for (vi) PDC to be taken from
May 1976, the date of forming out task to R and D Engineers. The 2 ton
trailer was received in September 1976 for mounting System Interface (vii) to
start from August 1974,

13
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3. (Vide para 14)

Revisions in the PERT Chart :

(i) The first revision in July 1975 indicated that many work packages
contained more grey areas and needed more input from data bank
and all of them took a longer time than 24 months forecasted. The
review indicated that all of them now take additional 12 months
time. Therefore, probable date of completion was shifted to June
1976.

(ii)) A dctailed review carried out in April 1976 indicated delays in
development in shoftware area as a major set-back and the delay
anticipated was by 8 more months ; taking the possible completions
to January 1977. A review again in June 1976 to overcome the
slippage indicated a possibility of completing the effort by September
1976. The technical evaluation was conducted in October 1976.
However, due to design changes, the development activities could be
only completed by March 1978, and was offered for user trials.
Based on - the outcome of the trials, further redesign effort was
initiated.

(iii) The review in April 1978 indicated further gaps in grey areas, such as
system stability, software need for a moving target indicator etc. The
time frame worked out and the PERT Chart drawn indicated that
equipment ‘B’ will be ready by December 1978. A further review
in October 1978 showed a slippage of another 2 months, taking the
date of completion to February 1979. Technical trial at ranges were
conducted from January-November 1979.

4. (Vide para 28)

Equipment ‘C’ in an earlier version was a different kind of system and
it was produced in small number because it had lesser mobility. To that
extent the information was available with us. But that was of no use for
actual design. The multi-target capability was something very new. It was
a challenge to us with technical sence ; something which has not been done
by other countries. We could have taken the easier option and said that
nobody has developed it and we also cannot develop it. But we were enthusias
tic to go about it. We have people in this country who can take this kind of-

- challenge, to meet the user requirement. In spite of the difficulty and trauma

' we have gone successfully through this development. ]t was not easy because

“ when we are in difficulty, no journal or technical paper could help us. We

“had to strike our head against heavy odds especially as it would appear to
work away in the analytical plane but in actyal practice it would fynction
differently......
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Somewhere we had to make a beginning in this vital area because the
resources that we have are never adequate to start at any point of time. We
could not have awaited till we got adequate resources and start development.
So, we thought that we would take a risk because the gain at the end would be
tremendous for the country. This is how we started.

At that time, our appreciation was that since that single target code was
already in the field, the multitarget capability would be of greater importance
to the user than reducing the weight. When you have limited manpower you
have to optimise your efforts and hence we could not have both aspects, Then
we ran into technical difficulties which we could not anticipate at that time
because we were confident with our success of early 70s, This is a genuine
appreciation of what happened in the course if development of multi-target
capability. We were carried away by our enthusiasm that we have alreaby
achieved the earlier version and we were fully hope-ful that we could achieve
this mu'ti-target capability also.

5. (Vide Para 43)
Break up of expenditure incurred on development of equipment ‘B’

Item Expenditure = Expenditure
from Dec. 82 from Aug. 84 ‘ Remarks
to July 84 to Aug. 1987
(Rs. in lakhs) (Rs. in lakhs)

1 2 3 4
1. Estimated cost Cost of one
of equipment imported - Adjustment bill still
‘C’ including equipment awaited from Army.
escalation ‘C A sum of Rs. 86.90
lakhs provided for in

the sanction towards
the estimated cost of

one imported equipment
¢C!
2. Cost of Engineer-
ing effort of BEL 18.90 77.82 -
3. Cost of T. E.
Devices and
bortable gene-  3.10 7.36 -

rator,



1%

1.

——

\
‘

4..Cost of mini
bus and modi-

ficatians ta
-« thisfor -
+ -« + housing-clec-
- tromics
‘equipment

5. Cost of the
diesel jeep

6. Technical trials
including cost
of ammunition

7. Hiring of trans-

port for the
project direction

}.49 -_

Order placed for
Rs. 1.783 lakhs.
Item not received
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APPENDIX III

Conclusions and Recommendations

Sl. Para. Ministry|Department Cenclusion/ Recommendation
No. No. Concerned
an @ 3) , 4)
1 10 Defence (Deptt. of Defence The very fact that the Government teck mere thaa two years to
Research and Development) accord approval in August 1972 to this QR goes to prove the lackadaisi-
cal approach of the Government from the initial stage itself in meeting
the urgent requirement of the Army. The. Committee desire that such
delays must be eliminated in future in the interest of the.country’s defence
preparadness and recommend that appropriate changes should be made
in the decision making procedure to achieve this end.
R 22 Defence (Deptt. of Defence The Committee are deeply concerned to note the inordinate delay

Research and Development)

in the development of equipment ‘B’. According to the original estimates
this equipment was to be made available for user trials by mid 1975 and
thereafter for series production by mid 1977. More than 15 years have
already elapsed since the sanction of the project in August, 1972, there
is no specific indication about the time by which this equipment of great
importance would be actually made available for use'with the Arniy.” The
Committée are hot_ égxivinced with the contention of the Department that in
such cases involving front-line technologies and where assistance cannot be
sought from other countries it is difficult to precisely estimate -the time
frame for fully developing such a sophisticated item to meet the stringent

61
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Defence (Deptt. of Defence
Research and Development)

Defence (Deptt. of Defence
Research and Development)

requirements of the Army. The stringent requirements projected by the

userin is1970 and approved in 1972 were fully known to the R& D
Establishment when the ccn mitment was mace in 1972 that the develop-
ment would require a pericd cf 3 years frcan tke date of sanction.

The Committee believe that tke ultimate aim of all Defence Research
and Development efforts is to attain production capability within a
reasonable " time span so that the country beccmes self-reliant im vital
defence equipment. The hard fact remains that even tcday after 15 years
of Research and Develorment effort tke A1my has not teen provided with
this equipment ard it is still nct certain as to when the Army will be able
to use indigenously developed and produced equipment. The non
availability of equipment ‘B’ has zffected the operaticnal preparedness to
such an extent that a number of Army units had to remain equipped
with the out-dated and cumberscme equipment ‘A’ and others had to be
equipped with imported equipment ‘C’. The Committee strongly recom-
mend that atleast now sericus co-ordinated and time bound ¢fforts should
be made to ensure that the equipment is made available to the Army
urgently.

The Committee are led to believe that the scientists of the R and D
Establishment had taken up a challenge which they have not been able to
quite cope with. The scientists, perhaps, carried away by their enthusiasm,
over-estimated the scientific capability and infrastructure available in the
country. It does not appecar wise on the part of the R & D Establish-

0T
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Defence (Deptt. of Defence

Research and Development)

ment to take up this particular challenge by estimating tte cost and time
frames of Rs. 53 lakhs and 3 years for ccmpleting the developmenet of
equirment ‘B’ because bcth the estimates have been very wide off the
mark The Ccrrmittee agree thatit may nct be possible to preciscly
estimate the cost and tire frames fcr the completion of the research and

develcpment projects. But the estimate should be correct within certain
limits and there should rct te extracrdicary escalations as have been in
this case. Any scientfc imprcyement hasto be a part of continuous
vrgradation. In this case the concerned agencies were obviously seeking
to accomplish a quantum jump without having tke necessary competence
to do so. The Ccmmittee have an irescapable impressicn that serious
efforts have not been made to give this equipment to the Army within a
reasonable time frame. The Ccmmittee have no doubt that the concerted
efferts of all ccncerned should be directed to ensure that the Army is
equipped eflectively all the time and is not made to suffer fcr the delay
in the implementation of Research and Development Projects.

The Committee are of the opinion that the rational way of assessing
ccmpletion of a project wculd be to break down the objective into a
number of small comprehensive activities/work packages_ and thel_l f:s'ti-
mate the time and cost requirement of each of these constituted activities
based on past experience of similar activities. Only then it would be
possible to correctly frame the time schedule and costing of Research
Projects. The Committee hope that the Government will draw.a lcs‘son
from the past experience and take adequate precautions in preparing time

34



W @ (3 @) L o
frame and cost estimates for Defence Research Projects so that -there is
no serious dislocation in defence preparedness ‘due to delay in-successful
completlon of these prOjects '

6 Defence (Deptt. of Defence A disquieting feature distinctly noticed by the Commlttee is that no

32

Research and Development)

serious efforts appear to have been made either by the Army or the R &D
Establishment to keep themselves abreast of the position relating to
development and availability of equipment ‘C’ even though the original
GSQR for equipment ‘B’ was more or less akin to equipment ‘C’. Had
this been done the proposal approved in March 1980 for importing equip-
ment ‘C’ for trial would have been initiated much earlier and a lot of
delay in the development of equipment ‘B’ could have been avoided. The
decision taken in 1982 for incorporating some of the good features of
equipment ‘C’ in the development of hybrid version of equipment ‘B’
could have beem taken much: earlier as the original GSQR . for equipment
‘B’ was claimed to be akin to equipment ‘C’. The Committee - are of the
opinion that there is no real coordination tetween the various . agencies
and there was complete lack of planningin the R & D establishment.
The Committee would urge the Government to take steps to easure that
research programmes are drawn up realistically having regard to the
available technological competence, domestic industrial infrastructure,
availability of foréign know how, compents etc., a time bound packages
with well defined objectives and responsibilities. The Committee also

desire that effective monitoring of all such research programmes be made
rountinely and at frequent intervals.

({2
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Defence (Deptt. of Defence
Research and Development)

Defence (Deptt. of Defence
Research and Development)

Defence (Deptt. of Defence
Research and Development)

Defence (Deptt. of Defence
Resgearch and Development)

Due to the inordinate delay in the dévelopment and consequently
of production of equipment ‘B’ the Ministry had to accord sanction in
April 1982 for the import/licence manufactire of some number of equip-
ment ‘C’ at a cost of Rs. 28.10 crores. The Committee deprecate that this
extra expenditure had perforce to be incurred to meet urgent operational
requirements desplte the fact that this make fell short of Army specnﬁca-

tlons . . !

It is also regretable that the performance of indigenously produced
equipment ‘C’ is inferior to that 1mported from abroad. The authorities
have not yet beea able to locate the reasons for thls and the matter is
reported to be under investigation.

The Committe¢ are of the opinien that the deficiencies in the indi-
genous manufacture of eqmpmmt should bz not only investigated but the
reason thereof crmcally analysed, so that the casues of deficiency are
identified and removed with due promptitude and measures taken to avoid
such deficiencies/lapses in future. The Committee would like to be

apprised of the results of such investigation and analysis.

T.hev inordinate delay in development of equipment - ‘B’ led to huge
escalation in deveIOpment'cost' from Rs. 53 lakhs to Rs. 265.92 lakhs.
The equlpmeut is still under trials and the trials so far hetd have indicated
that some more steps are required to be taken by R & D Establishment
to 1mprove its functionirig which would naturally involve  some: additic-
nal expenditure. Further, the estimated cost of the hybrid version of

€2,
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Defence (Deptt. of Defence
Research and Development)

Defence (Deptt. of Defence
Research and Development)

equipment ‘B’ and indigenous production cost of equipment ‘C’ would
be Rs. 126 lakhs and Rs. 140 lakhs respectively in 1989-90, as against the

‘initially estimated cost of Rs. 20 lakhs for productionised version of

equipment ‘B’. The disproportionate escalation in costs is indicative of
the fact that the authorities concerned did not have a clear conception
of the amount of development afforts required at the time of initial
_estimation.

The Committee conclude from the above facts that the state of
development of the latest model of the hybrid version of equipment ‘B’
which the R & D Establishment have produced after huge time and cost
overrun still suffors from numerous limitations. It is not certain as to
within what time span these limitations would finally be removed to meet
the user’s requirements. The Committee also take note of the fact that
even the hybrid version of equipment ‘B’ does not overccme the problem
of low angle detection of guns. For those rzasons proposal for a new
Weapon-finder equipment has been initiated, which is presently under
study at the R & D establishment. The Committee hope thatthe
Government would closely monitor the implementation of this project
and take appropriate steps to prevent the slippages/deficiencies.

With a view to achieving the aims of any research and development
project of this nature within any practicable time-frame, it is imperative
that the research projects are not only properly formulated at the initial
stage but their progress is also effectively monitored till inal completion.
On analysis of the different stages in the execution of the project, it is
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Defence (Deptt. of Defence
Research_ and Development)

Defence (Deptt. of Defence
Research and Development)

o,
felt that none of these aspects have been adequately taken care of. The
Committee would recommend that the Department should make an in-
depth study of the problems faced by them in the implementation of this
project and evolve detailed methodologies for ensuring comprehensive and
periodic review and appraisal of all research project proposals in terms
of detailed planning, coordination, progression and monitoring not only
to reduce incidence of cost and time over run but also to make the country
self-reliant in the field of modern technology.

. It is seen from the Annual Report of the Department of Defence
Research and Development for the year 1986-87 that the research and
development in DRDO has resulted in the production of defencc items
worth Rs. 1385 crores. The Committee are of the opinion that this figure
is not encouraging for a big country like ours. The Committee recommend
that foremost concern of the Research Department should be to achieve
production capabilities based on our own research efforts in the shortest
possible time and on a much larger scale with appropriate budgetary
support so as to reduce our foreign dependeace as far as possible.

It is also learnt that the Department has drawn its Perspective Plan
for 1985-2000. The Committee hope that the implementation of this

Perspective Plan is properly monitored so that time-frame and cost esti-

mates are not subject to enormous variation, as had sadly happened in
the instant case. These plans should also be reviewed every year in the
light of performance and demand projections. It is imperative that
serious efforts are made with a view to ensuring self reliance in Defence
requirements indiginously as far as possible.
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