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INTRODUCTION

1, the Chairman of the Public Accounts Committee, as authorised by the
Committee, do present on their behalf this Fifty Eighth Report of the Public
Accounts Committee (Sixth Lok Sabha) on paragraph 8 of he Report of
the Comptroller and Auditor General of India for the year 1974-75, Union
Government (Railways) relating to Diesel Hydraulic Locomotives.

' 2. The Report of the Comptroller & Auditor General of lndia for

the year 1974-75, Union Government (Railways) was laid on the Table of
the House on 6 May, 19§76. The Public Accounts Committee (1976-77)
examined the paragraph at their sitting held on the 21 August 1976. The
Committee also examined Shri M. M. Suri on 18 October, 1976, The
Committee (1976-77) could not finalise the Report on account of the dissolu-
tion of the Lok Sabha on 18 January, 1977. When the draft Report was
placed before the Public Accounts Committee (1977-78) on 5 December,
1977, it was decided that as desired by the Railway Board, an opportunity
might be given to them for furnishing some additional information. The
Public Accounts Committee (1977-78) on the basis of additional information
took further evidence on the paragraph on 30 and 31 March, 1978 angmlso
obtained additional written information from the Ministry of Railways
(Railway Board) thercafter. The Committec (1977-78), however, decided
on 18 April, 1978 that the draft Report might be placed before the next
Committee, when somc new members from Rajya Sabha would also be
associated.

3. The Committee (1978-79) considered and finalised this Report at
their sitting held on 12 April, 1979. The Minutes of the sitting form
Part 11* of the Report.

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

5. The Committee place on record their appreciation of the commend-
able work done by the Chairmen and Members of the Public Accounts Com-
mittee (1976-77) and (1977-78) in taking evidence and obtaining in-
formation for this Rcport.

6. The Committee also place on record their appreciation of the assistance
rendercd to them in the examination of the paragraph by the Comptroller
and Auditor General of India.

7. The Committec would also like to express their thanks to the bair-
men and Members of the Railway Board for the cooperation extended by
them in giving information to the Committee.

New Delhi ;
April 17, 1979
Chaitra 27, 1901(S)

P. V. NARASIMHA RAO,

Chairman
Public Accounts Commitiee

*Not printed. One cyclostyled copy la.d on the Table of the House and five copies
placed in Parliament Library.

(v)



REPORT

DIESEL HYDRAULIC LOCOMOTIVES (WDM-3)
Audit Paragraph

Introduction

1.1. A Mechanical Engineer of the Indian Railways, while working as
an Inspecting Officer in United Kingdom, developed a new hydro-mechanical
transmission for diesel locomotives. The design was examined by the
Railway Board and the National Research and Development Corporation and
was patented in India (as Suri transmission) sometime in 1956-57. In this
invention the transmission is hydraulic at low speeds and changes over to
mechanical at higher speeds leading to increased transmission efficiency,
resuiting in saving in fuel consumption. With a view to developing this
transmission, the Railway Board placed orders on a West German firm in
1959 for supply of 7 diesel shunters of 650 horse-power fitted with this
transmission. Subsequently, thc manufacture of these shunters in collaboration
with the same West German firm was established in Chittaranjan Locomotive
works.

1.2. In 1962, the Railway Board thought of developing Suri transmission
in high horse-power locomotives in order to realise its maximum benefit.
For this purpose the Railway Board, in April 1962, authorised the Additional
Member, Mechanical, and the Director, Finance, to conduct negotiations with
West German firms for 5000 horse-power locomotives and with ALCO
(US.A)) for 2600 horse-power locomotives already under manufacture at
Diesel Locomotive Works, Varanasi.

Selection of locomotives

1.3. Between 1962 and 1964, the Railway Board considered the question
of procurement and development of Suri transmission in 5000 horse-power
Iocomotive or alternatively 2500 or 2600 horse-power locomotive. Having
regard to the then technical assessment that the maximum benefits of Suri
transmission were likely to show up in the higher horse-power range due to
a better power/weight ratio, the Board considered it desirable to procure a
few 5000 horse-power locomotives with Suri/Mekydro transmission provided
the prices were found to be ieasonable and adequate guarantees on the per-
formance of these locomotives. engincs and transmission systems were
forthcoming.

1.4, As efforts were then being made to procurc West German Credit
for purchase of these locomotives, the Railway Board, in September 1964,
ssued tender enquiries to three West German firms. In response, offers
were received from two firms who offered locomotives of SO00 horse-power
with two 2500 horse-power Maybach engines. In June 1965, the Railway
Board appointed a Technical Committee to examine these offers, The Com-
mittec was specifically asked to determine (i) technical suitabilitv of the
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5000 horse-power locomotives for the decvelopment of Suri transmission end
(ii) in view of the difficultics cxperienced by American Railroads with 16
cylinder high speed Maybach engines, what precautions should be taken to
ensure that 20 cylinder high speed Maybach engines (which were proposed
to be fitted in the S000 horse-power loccomotives) gave minimum trouble
under Indian conditions of working. The Technical Committee on various
considerations came to the conclusion (December 1965) that no economic
benefits of capital and maintenance costs could be expected of 5000 horse-
power locomotives as compared to those of dual coupled 2600 horse-power
diesel locomotives of ALCO design. The Committee also stated that 5000
horse-power locomotives could not be adopted as a standard unit taking into
account the restrictions imposed by track and bridge conditions, hauling
capacity of the locomotives, impracticability of multiple opcration and lesscer
flexibility.

1.5. About 2500 horse-power Maybach diesel engine, the Committec
observed that the 20 cylinder engine of the MD series offered by the
tenderers had not been installed on any locomotive and the experience so
far was limited to bench tests cnly. The Committee, however, felt that there
might not be undue risk in providing 20 cylinder MD 1080 serics Maybach
engines on the locomotives subject to proper observance of maintenance
schedules and the use of recommended lubricants.

1.6. On 9th June 1966, the Railway Board decided that taking all factors
into comsideration, procurement of 5000 horse-power locomotives for deve-
loping Suri transmission could not be justified. Since the standard broad-
gauge diesel locomotive was of 2600 herse-power, the Board felt that it should
be possible to design and fit 2600 horsc-power Suri transmission in a dicsel
locomotive of equivalent horse-power and decided that it would be more
prudent to go in for 2600 horse-power locomotives rather than for 5000
horse-power locomotives. Accordingly, the Board decided to procure six
or cight numbers of 2600 horse-power Co Co type locomotives fitted with
medium speed engines and Suri fransmission and to depute a scnior Mechani-
cal Enginecr of the Railways to West Germany to have informal talks with
the representatives of the firms there and obtain their rcaction to the proposal
of procuring 2600 horse-power locomotives instead of 5000 horse-power.

1.7. 1In the light of the report of the Railway Engineer deputed to West
Germany, the Railway Board decided (August 1966) to go in for 2500 horse-
power BB 19 tonne axle load mixed service locomotives with Maybach MDD
1080 diesel engine and fitted with 2500 horse-power Sun/'Mekydro trans-
mission. In arriving at this decision the Board, inter alia, took into account
the following observations in the report of the Engineer :—

(i) the leading locomotive manufacturers of West Germany and the
Germar Federal Railways indicated that a 2500 horse-powct
diesel hydraulic locomotive could be built easily on four axles
and that these locomotives would more or less perform what the
six axle 2600 horse-power WDM-2/WDM-4 diesel locomotives
on the Indian Railways were performing ;

(ii) the capital cost of a four axle diesel hydraulic locomotive would
be less than a six axle diesel electric locomotive when produced
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in series ; with Suri iransmission a higher efficiency and also
savings in fuel to the cxtent of 5 to 9 per cent were anticipated ;

~ from the maintenance angle also a four axle diesel hydraulic
locomotive should, if at all, be cheaper than a six axle locomotive
of the same power ;

(iii) M/s. Maybach who werc developing Suri transmission, had no
doubt about the proper functioning of either Suri transmission
or their own transmission and they would not be interested in
developing Suri transmission alone without matching it with their
engine as they would not be able to guarantee performance with
any other engine in the dcvelopmental stages ;

(iv) M/s. Maybach had stated that their modified 20 cylinder MD
engine would be a good trcuble-free engine ;

{v) the German Fedecral railways statcd that they were quite satisfied
with the performance of Maybach engines but they needed greater
amount of attention and ¢kill ; there were over 1000 Maybach
engines of the MD series in use on the German Railways : and

(vi) the German firm interested in developing Suri transmission system
were of the view that it would be rather cumbersome to couple
all the six axlcs together with Suri transmission.

1.8. Further, in December 1975, the Railway Board stated that there
was no other diesel engine known at that time (1966) which could be
used with Suri transmission. As such, the possibility of procuring this engine
from various enginc builders in West Germany alone was pursued as they
were pioneers in hydraulic and hydro-mechanical transmission system.

1.9. The Railway Board decided to cali for tenders for 2500 horse-power
BB 19 tonnes axle load mixed service Iccomotives with Maybach MD 1080
diesel engine and fitted with 2500 horsc-power Suri/Mekydro transmission.
Tenders were to be obtained for 5 different combinations of Suri and Mekydro
transmissions. The Board further decided that tenders should be called for
from at least all those firms who were previcusly addressed for S000 horse-

power locomotives.

Procurement of locomotives

1.10. On 30th August 1966, formal tender enquiry was issued to two
West German locomotive manufacturer (firms A and B) soliciting offer
by 15th September 1966 which was extended upto 28th September 1966
Both the firms submitted their offers.

1.11. The Tender Committec found the offer of firm A superior from
technical as well as financial point of view and accordingly recommended its
acceptance. The Research, Designs and Standards Organisation of the Rail-
ways (R.D.S.0.) also, after technical tcrutiny, found the offer of firm B
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unacceptable. The Committec found that the guarantee terms offered by firm
A were morc comprehensive than thcse of firm B. Firm A quoted for
locomotives fitted with Suri transmission as well as Mekydro transmission,
The slightly higher price (DM 67,500 per locomotive) quoted for the locomo-
tive fitted with Suri transmission over that fitted with Mekydro transmission
was found more than justified considering the developmental expenses involved
and the expected savings in fuel due to higher efficiency of Suri transmission.
The Committee stated that Suri transmissicn would provide an efficiency of
92 per cent in the final stage as against a maximum efficiency of about 80—83
per cent in the Mekydre transmission and this higher efficiency should result
i corresponding saving in fuel. On the assumption that a locomotive
earned (ran) about 40U kms per day on line and that fuel is consumed at
the rate of 4 litres per km therefor, the Committec assessed, on a rough
basis, the annual saving at about Rs. 20,000 per locomotive even at 5 per
cent higher cfficiency. Accordingly, the Committee recommended placement
af order for 6 locomotives fitted with Suri transmission and 2 locomotives
with Mekydro transmission on firm A. The estimated f.o.b., value of the
locomotives was about 10.4 DM (c & f value 11.02 million DM—
approximately Rs. 2.08 crores). The Railway Board approved of these
recommendations. Advance letter of acceptance of tender of firm A was
issued in December 1966.

1.12, The contract for the supply of the locomotives was executed with
the firm on 23rd June, 1967. The firm had given a guarantee that thc
locomotives would be built fully in accordance with the specifications and
would operate properly. It also guaranteed proper functioning of Suri
transmission. The guarantee was to last for a period of 24 months from
the dates of commissioning of the locomotives in India or 26 months from
the dates of shipment from Germany or 3.00,000 kms run by each locomotive,
whichever event should first occur.

1.13. The eight locomoitves (WDM-3) arrived in India in the second
half of 1970 and were commissioned between Awugust 1970 and May 1971
at Gooty in Southern Railway. The expenditure booked upto August 1975
towards the cost of these locomotives was Rs. 3.37 crores.

Perjcrmance of locomotives

1.14. Thesc locomotives were utilised mzinly on freight services on the
Guntakal Division of Southern Railway till November 1972, when they werc
introduced on express (passenger) service also. In July 1971, Southern
Railway Administration reported to the Raiiway Board that the locomotives
had developed defects in the transmission system and convertor turbine wheels
leading to failures. On the recommendations of the manufacturers certain
modifications were carricd out in torquc convertor, turbine blades and
mechanical clutches and thus the troublc in the system was overcome.
Nevertheless, the performance of these locomotives had not been satisfactory
#s the extent of ineffectiveness of each Iccomotive ranged from 15.5 per cent
to 45.3 per cent (average 27.09 per cent) during the period from the dates of
commissioning to end of April 1973. In April 1973, the Board called for a
detailed report on the performance of these locomotives.
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1.15. The appreciation report submitted by the Railway Administration
in May 1973 and subsequent performance report on these locomotives
disclosed that :—

(i) the locomotive availability in terms of hours per day per locomo-
tive in use was less for WDM-3 locomotives as compared to
WDM-2 locomotives (manufaclured in the country) as indicated
in the table below : —

Average availability
per day in use

(hours)
Year WDM-3 WDM--2
locomotives locomotives
1971-72 20.96 22.40
1972-73 . . . . . . 20.77 22.60
1973-74 . . . . . 18.50 22.10
1974-75 . . . . . . 18.40 2240

(ii) on account of lower horse-power (less than 2600 horse-powzr),
lower axle load (76 tonnes against 110 tonnes of WDM-2 loco-
motives) and lower convertor efficiency at low speeds, the
WDM-3 locomotives hauled smaller loads, 23 per cent less in
the up direction and 25 per cent less in the down direction,
than WDM-2 locomotives particularly on stiff gradients ;

(iii) the maintenance costs were morc in case of WDM-3 locomotives
(Rs. 6,851 for cylinder heads) as compared to WDM-2 locomo-
tives (Rs. 2,632 for cylinder heads) ;

(iv) the locomotive failure rate was higher in WDM-3 locomotives
(43,379 kms. per failure on the average during 1971-72 to
1974-75) when compared to WDM-2 locomotives (being
1,12,893 kms. per failure in the same period) ;

(v) thc fuel consumption of WDM-3 locomotives (both Suri and
Mekydro transmissions) was approximately 20 per cent more than
that of WDM-2 locomotives : (a representative of the manufactu-
rer had stated on 31st January 1973 that the MTU Maybach
high speed cngine fitted on WDM-3 locomotives was likely to
consume 10 per cent more fuel than WDM-2 engine on account
of precombustion chamber configuration) ; and

(vi) The WDM-3 locomotives posed major maintenance problems,
pertaining to cylinder heads, gas inlet casing, turbo changer,
vulkan coupling, dog clutches, shock absorbers, wheels etc.
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1.16. The R.D.S.0., who examined this report observed in April 1974,
amongst others, that :—

(1) the power rating of the WDM-2 locomotives is 2,635 under
standard conditions (ambient temperature 15.5° C) and the
locomotives deliver 2,430 horse-power at site at an ambient
temperature of 55° C. Against this the WDM-3 locomotives
deliver 2,440 hofse-power at site conditions of 40° C but at
site temperature of 55° C the power output was only 2,090 horse-
power and consequently the hauling capacity of WDM-3 loco-
motives was lower than that ¢f WDM-2 locomotives ;

(ii) the large difference of 20 per cent in fuel consumption betwecn
the two locomotives could be accounted for only by the vast
difference in the diesel engines leading to the conclusion that the
MD 1080 engine had not been as efficient under working con-
ditions as it was presumed to be on the basis of bench test
results ; and

¢1ii) any performance cvaluation should be done keeping 1n view that
the WDM-3 locomotives used Suri/Mekydro transmission—an
absolutely new developmeni--and the MD 1080 engines of the
MTU, which werc being used on these locomotives for the first
time.

1.17. The various major defects in these locomotives transmissions and
engines were brought to the notice of the manufacturers from time to time.
The manufacturers advised the Railway Board in November 1973 that, as
there had been engine damages on the locomotives equipped with Suri trans-
mission, it would be necessary to operats these transmissions purely hydrauli-
cally. The Railway Board agreed to the modifications being carried out. The
modifications in cssence meant dummying Suri transmission and converting
into simple hydraulic Mekydro transmission. This modification in all the
locomotives fitted with Suri transmission was carried out in December 1973 —
January 1974.

118. The question of restoration of all stages of Suri transmission was
discussed (July 1975) by the Railway Board with the representatives of the
manufacturers. The manufacturers staied that after taking into accouut all
aspects with MTU (the engine transmission suppliers) they had come to
the conclusion that the mechanical (Suri transmission) portion was to I
blanked off.

1.19. With reference to a suggestion of August 1975 from the Railway
Board to use these locomotives for passenger service, Southern Railway
Administration indicated (August 1975) that it was not very surc about their
reliability in service and it would be desirable to consider them as casual
addition rather than regular allotment for firm service.

1.20. The Railway Board stated (December 1975) that .—

(i) the dcsigning and building of this locomotive in TIndia with
imported cngine, transmission, drive and auxiliaries was not
considered financially viable ;
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(ii) the locomotives represented a new development incorporating
the first application of a newly developed transmission system ;
and, thereforc, higher incidence of repairs and limited availabi-
lity should be expected on such locomotives which were placed
on line on trial basis as a Research Programme ;

(ili) power rating of WDM-3 locomotives was lower than that of
WDM-2 locomotives; WDM-3 four-axle locomotive had a
total weight of 76 tonnes against 113 tonnes on six-axle WDM-2
locomotive ; WDM-3 locomotive was, therefore, constrained to
start lighter loads as compared to WDM-2; on the sections
where these locomotives werc operating WDM-3 locomotives
could hau! 1,350 tonnes in the up direction and 900 tonnes in
the down direction against WDM-2 which could haul 1,750
tonnes in the up direction and 1,200 tonnes in the down
direction ;

(iv) on freight service, fuel consumption in litres per one thousand
gross tonne kilometres had been higher on WDM-3 locomotives
as compared to WDM-2 locomotives ; however, WDM-3 loco-
motives fittcd with Suri transmission gave favourable fuel zon-
sumption on fast passenger trains ; and

(v) the Maybach MD 1080 engine with pre-combustion engine had
shown a specific fuel consumption on bench tests which was
comparable with that for ALCO type of diesel engine (manufac-
tured in the country). The design feature in this respect
furnished by thc manufacturers at the time this engine was
selected had been physically established during bench testing of
the engines. The field experience in India under the high
ambient temperature when compared to ALCO engine in this
regard was found not' favourablc and at variance with the bench
tests,

1.21. Tt may be stated that these WDM-3 locomotives were procured
against West German Credit to haul heavy freight trains on graded sections.
The objective was development of Suri transmission and as such the Railway
Board had stipulated obtaining of adequate guarantees on the performaace
of these locomotives, and their engines and transmissions. As a matter of
fact, the Board had earlier contemplated a guarantee period of 60 months
for the diesel engine and transmission and 24 months for the remaining
portions of the locomotives.

1.22. The following other aspects of the case also deserve mention :

(a) The Railway Board, while deciding not to procure 5000 horse-
power locomotives fitted with Suri transmission but to obtain
2500 horse-power locomotives did not consider the possibility
of obtaining offers from jocomotive manufacturers other ihan
from West Germany, though one of the Member of the
Technical Committee constituied by the Board in July 1965,
puinted out (November 1965) that building of a 2500 horse-
power locomotive with Suri or any other hydraulic transmission
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should present no problem as a 2600 horse-power locomtive
was already being manufactured in the country. He had, there-
fore, suggested development of 2500 horse-power locomotive
with Suri/Mekydro/electric transmission and ALCO (manufac-
tured in India) /Maybach ecngines. He had also suggested
designing and building of such locomotives in India with imported
engines, transmission, drives and auxiliaries or in the alternative
obtaining such locomotives from the manufacturers. This was
endorsed by the Member, Mechanical, Railway Board.

{b) The Member, Mechanical, Ruailway Board in February 1966,
had stated that the performance of the Maybach engine had to
be viewed with a certain amount of reservation in the light of
the experience. He also c¢hserved :

“Taking all things into consideration and particularly the limitations
imposed by Indian track and bridge standards and the
technical and operational disabilities from which the proposed
5000 horse-power locomotives would suffer as pointed out
by thc Committee, I am of the opinion that even though there
will be some {urther delay in finalising this issue the best and
safest course for us would be to go in for the following proto-
type locomotives which incidentally will provide an adequate
means of comparison not cnly between themsclves but also
with the 2600 horse-power ALLCO locomotives already in use
on the Indian Railways :~-

) Numbers
(i) 2500 horse-power locomotives fitted with Maybach

engine and Suri/Mekydro transmission . 4
(ii) 2500 horse-power locomotives fitted with Maybach

engine and Mekydro transmission e 2
(iii) 2600 horse-power locomotives fitted with ALCO

engine and Suri transmission .. 4

{c) The desirability of developing Suri transmission with proven
locomotives already in use viz., ALCO was not pursued because
of the apprehension that utilisation of ALCO engines of American
r.ake with Suri transmission to be developed by M/s. Maybach
of Germany might not be looked at with favour by the German
Credit Loan authorities, even though the Railway Board was
aware at that time that ALCO had collaboration with Mark of
Germany for manufacture of diesel hydraulic locomotives and
Mark held the licence for Suri transmission. Consequently, en-
quiries were issued only to the West German manufacturers.

It was also considered in April 1966 that the suggestion
of Member, Mechanical, made in February 1966 for the deve-
lopment of 2500/2600 horse-power locomotives titted with ALCO
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engine of American make'with Suri transmussion was not feasible
as this would involye a de nove examination of the matter
leading to further delay, it having already taken over four years
in discussions with the manufacturers and the German Bank
authorities.

{d) The Railway Board in 1964 itself had indicated that adequate
guarantees on the performance of the locomotives, engines and
transmissions should he forthcoming. The four-axle locomotive
fitted with high speed Maybach engines and Suri/Mekydro
transmission were entirely new to the country. The Maybach
2500 horse-power high speed engine had undergone only bench
tests and were being used in this country for locomotive traction
for the first time. The Railway Board, however, did not obtain
specific guarantees covering locomotive/engine/transmission
performance, maintenance, fuel consumption etc.

{e) These locomotives were obtained with a view to developing Suri
transmission and effecting savings in fuel. As stated earlier,
Suri transmission on all the six locomotives had beent dummied
(January 1974) and the manufacturers did not agree to restorc
the same. Repercussions of this are : —

(i) the cfficiency of the transmission would be further lowered by
about 5 per cent and to that extent the specific fuel consump-
tion would increase as compared to ALCO locomotives
(WDM-2) [cf. paragraph 8.15-item (v)]; and

(ii) reduction in maximum speed of the engine.

(f) The engine manufacturers have also pointed out that the pre-
combustion chamber configuration of the Maybach engine would
constme 10 per cent more fuel compared to an open combustion
chamber engine like ALCO and that any advantage gained in
transmission efficiency was likely to be offset and in fact over-
shadowed by the lower engine efficiency. The extensive difficulties
and maintcnance problems posed by these locomotives resulted
in operaticnal deterioration and doubts abowt the reliability of
these locomotives.

Conclusion

1.23. The objective of purchasing 2500 horse-power locomotives viz.,
development of Suri transmission for high speed traction with a view to
obtaining operational efficiency and fuel economy has not been rcaliszd.
In March 1976, the Railway Board stated that Suri transmission was being
successfully used in lower horse-power range of locomotives and 257 broad
gauge and 15 narrow gauge locomotives had been built with this transmission.

[Paragraph 8 of the Report of C&AG for the year 1974-75—Union Govt.
{(Railways)].
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Concept of Suri Transmission ’

1.24. Explaining the concept of Suri transmission the Member Mechani-
cal has stated in evidence (August, 1976) :

“The basic concept of Suri transmission was the provision ot a
mechanical clutch. The ordinary transmission was hydraulic
transmission only but here there was the introduction of a
mechanical clutch in the transmission which comes into operation
at a particular speed, resulting in better performance as far as
efficiency goes.”

1.25. In regard to the development of the concept of Suri transmission,
the Additional Member Mechanical has stated (August, 1976) :

“The concept of this Suri transmission was examined initially by the
Railway Board as well as by the NRDC ; and they came to this
fundamental conclusion thai if the Suri transmission could be
developed and if we could have the mechanical transmission at
the final stage, the cfficiency of the diesel engine would be in-
creased by about 4 per cent to 5 per cent ; and that if this was
to be equated in terms of money, the gains that India and its
railways would acquire would be so great that it was worth
making a development eflort. We did not have sufficient back-
ground knowledge of how really to make the hardware of Suri
transmission itself. Our state of knowledge was not that great.
We did not know much ; but we had an idea about the Suri
transmission and that he had developed it when he was abroad.
He gave the concept, but the physical development, the design
and how the component members were to be made how the
transmission was to be effected and how the matching in diffe-
rent stages was to be done-—about these matters we did not
know enough at that moment. That is why we decided that
we should go to an organisation or a country that had a back-
ground and expertise to do this develomental activity for us.
So, it was basically a technica; idea and we did it in order to
havc a long-ierm gain of 4 pcr cent to 5 per cent efficiency in
the diesel! locomotive flcet, which was growing in India.”

1.26. The Railway Board have stated that Suri transmission was inten-
ded to be developed as an improvement on the hydraulic transmission of the
Voith and Mekydro types which already existed when the idea of Suri trans-
missi;n was patented. In a note, the Ministry of Railways have further
stated :

“Voith and Mekydro are straight hydraulic transmissions in which
the torque transmitting ¢lements are convertors/couplings work-
ing in conjunction with gears. Suri transmission retains the basic
features of these transmission in the lower speed range, In the
upper speed range, the hydraulic element is disconnected and
torque is transmitted through a direct mechanical clutch. This
has the advantage of higher efficiency in comparison to the
straight hydraulic transmissions to the extent of about 5 to 10
per cent.”.
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~1.27. It is seen from the Audit Paragraph that the Suri transmission was
first used in diesel shunters and then in lower horse power range of BG and
NG locomotives. As to the role and utility of Surj transinission in thosc loco-
motives, the Ministry of Railways have, in a note, stated :

#Suri transmission was first developed by M/s Mak for the WDS3
type of diesel locomotives. These locomotives were designed as
shunting-cum-shuttle service locomotives, For this purpose, the
reversing gear box attached to the Suri transmission was designed
to have two gear stages; in the lower gear, designated as
“shunting gear”, the locomotive was designated to have a maxi-
mum speed of 27 Kmlh and in the higher speed gear designa-
ted as “Mainline gear”, the maximum locomotive speed was
65 Km/h., The locomotive was thus fit for both shunting and
mainline type of services upto a limited speed of 65 Kmih.

Subscquenily, it was decided to manufaciure locomotives of similar
type indigencusty e Chittaranjan.  These lococmotives are desig-
nated as WDS4{WDS4B class and arc currently under manu-
facture at Chittaren’an. In shultle services, the mainline
gear is used going upto 65 Km'h speed. The ad-
vantage of mechanical clutch efhicicney can thus be made
use of since this clutch comes into the circuit at about 46 Km|h
speed. In shunting the speeds are low and cven in shunting gear
stage, the mechanical clutch does not genecrally come into the
circuit.

After more than 100 locomotives had been menufactured at Chitta-
ranjan, it was decided by the Board that this number was suffi-
cient to cater to the nceds of multi-purpose locomotives on all
the zonal railways for shunting-cum-shuttle duties and that
further locomotives could be manufactured for shunting services
only. Locomotives manufactured currently are provided with a
simplified transmission in which the mechanical clutch is not
being fitted.

In regard to the role and utility of Suri transmission in lower horse
power BG and Narrow Gauge locomotives. it mav be stated
that wherever locomotives can be used predominantly in their
upper speed range, the advantage of the direct mechanical
drive of the Suri transmission can be made usc of.™.

1.28. The Chairman, Railway Board informed the Committee (August,
1976) that “Suri transmission which was fitted to the low horse power
engines which were manufactured in the country had not been quite satis-
factory.” He further stated :

“While it is true that Suri transmission part of it has not given us
much benefit, since Suri transmission is an addition to hydraulic
transmission we go in for it, In our diesel shunters, we are doing
it. This can apply for hydraulic transmission in the smaller
horse power engines. This is the sum total of the achievement
that is obtained. . Suri transmission itself has not given

4 LSS/79—2
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much benefit but this type of use of hydraulic trans-
mission which can be cheaper than diesel engine transmission
has been established at least in respect of small horse power
engines in India.”

1.29. Enquired whether any evaluation of the working of Suri trans-
mission in diesel shunters had been made, the Member Mechanical has
stated (August, 1976) :—

“When the lot of 7 WDS3 shunters came, they were fitted with the
Suri transmission. Initially we had a lot of troubles with these
locomotives, but the trouble was confined more to the power
pack than to the transmission. But in course of time, we tried to
go into detail about the troubles that were being experienced
and we were able to get over a lot of these difficulties and in-fact
the transmission was also modified to suit with the engine. Al-
though initially we had to trouble with these locomotives, out
of 7 locomotives, five are still—after 15 years of service—work-
ing. They did not have trouble. But we tried to get over those
difficulties and tried to make use of those locomotives.”

1.30. The Committee desired to know whether any such evaluation had
been made at the Railway Board’s level and if so, when and what were
the main findings thercof. In a note furnished to the Committee, the Railway
Board have infer alia stated (1976) :—

“Suri transmission has been used on the following the classes of
diesel shunters :—

WDS3 class imported from M|s Mak of West Germany and placed
in service during 1961-62. Tramsmission fitted on these locomo-
tives was designed and manufactured by Mak.

WDS4|WDS4B class manufactured in CLW and brought into ser-
vice progressively from 1969-70 onwards. A few earlier units
have imported Suri transmissions while the subsequent ones are
fitted with transmissions manufactured indigenously in accor-
dance with Mak design.

An evaluation report on the working of WDS3 locomotives trans-
mission was prepared by Northern Railway in December 1962
based on the service experience with these locomotives This
report stated that :

“(i) The Suri transmission have now cummulated 20885 hrs. of
service and earned 320698 kms., the first transmission of loco-
;ngotliw{e 199046 having earned 5624 hrs. and 70404 kms. upto

-11-1962,

(ii)) The transmission has been functioning satisfactorily through-
out. The repairs necessary have been of a very minor nature,
there being no defect found in the transmission relating to its
principles or any weaknesses in its fundamental design.
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(iii) Economy of fuel consumption of the order of 10—15 per-
cent has been returned every month on the Northern Rail-
way when compared with the WDS3 hydraulic transmission
locomotives.”

In 1964 the Board vide letters No. 62M(L)[466|7 dated 9th and 16th
May 1964 appointed a Committee to report on the performance of WDS3
locomotives working on the Northern Railway.

The Committee in their report submitted in November 1964 stated in
regard to the Suri transmission that “the claims made for the Suri transmis-
sion are (i) higher transmission efficiency compared with any other known
make of transmission, especially at high speeds, and (ii) no break in trac-
tive effort at the time of circuit change over in the transmission.” In regard
to these claims, the Committee recorded that tests and operating experience
have proved :

(i) The proper and smooth operation of the transmission as desig-
ned, and

(ii) No break in tractive cffort at the circuit change over point.

In regard to the tramsmission efficiency, the Committee drew attention
to the results obtained during tests conducted in the Works of M|s Mak in
October 1960 and witnessed by a representative of the Indian Railways.
These results indicated that “beyond 68 per cent of the maximum output
speed of the transmission, the transmission efficiency is about 94 per cent
at full load; about 91 per cent 3/4 load ; about 90 per cent at 1|2 load
and about 88 per cent at 1|4 load. The results also show that at part loads
the Brockhouse convertor returns efficiencies better than at full load. These
efficiencies are higher than those claimed for any other known make of loco-
motive transmission.” v

In regard to the service experience with WDS3 locomotives, the Com-
mittee concluded that this had been generally satisfactory,

In regard to WDS4|{WDS4B class locomotives, a service report prepared
in July 1971 by the Northern Railway states as under :—

“It can be emphatically stated that the performance of the OCO
diesel hydraulic shunters type WDS4 has more than come up to
the design cxpectations. The reliability and fuel consumption
figures have been of a high standard and there have been no
major difficulties in the maintenance of this class of locomotives
during the period under review. It is to be specially noted that
difficulties in respect of the transmission have been conspicuously
absent. Their load hauling capabilities have also becn found to
be adequate for the duties required of this locomotives.”.

Bulk of the WDS4|WDS4B shunters in service are fitted with indigen-
ously manufactured Suri transmission Service experience with the transmis-
sions of these locomotives was reviewed in May 1976 in RDSO Report No.
MP-253|76. This report brought out that :
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(i) There is a waiting period of about 12 to 15 seconds at the time

of operating the reverser to change the direction of running of
the locomotion. This is on account of the time required for
emptying of the convertor-coupling. This is an inherent teature of
the design of the Trilok type torque convertor—the type which
has been employed in this transmission for obtaining optimum
efficiency in shunting duties.

(i) Arising from the oil emptying feature mentoined above, the

driving crew has to ensure that reverser is not operated before
convertor has been fully emptied ; other wise there are chances
of damage to the reverser mcchanism. The Railways have to
train the drivers in the importance of this feature.

(iii) There were initial failures with the types of flexible coupung

used between the engine and transmission. A ncew type of flex-
ible coupling is now employed and has been in use for the last
two years. The performance with this has been better than with
the previous couplings,

(iv) Some features were recorded in the ZF type of torquc conver-

tors used on some of the transmissions. The design of this
convertor has been strengthened to take carc of these failures
Since Twin-disc typc of convertors are being manufacturced in-
digenously, their usc in thcse transmission has already been
introduced to minimise import of the ZF typc convertors.

(v) Since some failures on the mechanical clutch portion of the

(vi)

transmission were cxperienced, simplified version of the trans-
mission is now being cmployed climinating the mechanical
clutch portion.

Most of the WDS4B locomotives now manufactured are requir-
ed for purely shunting dutics in which the mechanical clutch s
not required. These locomotives are being fitted with simplificd
transmissions without mechanical clutch.”

1.31. The Committee desired to known the precise benefi's which had
been derived by installation of Suri Transmission in 257 BG and 15 NG
locomotives and also whether the main objective of saving in fuel consump-
tion due to higher efficicncy of Suri Transmission had been achieved. In a
note, the Ministry of Railways have stated (1978) :

“A detailed comparative evaluation of Suri Transmission  with

comparable Voith transmission was carried out by RDSO on
the WDS4-locos, the results of which are published in RESO.
Report No. M-312, Broadly, the Report brings out that —

(1) In the shunting speed range upto 18 Kmph, the Suri transmis-

sion recorded significantly high efficiency and fucl savings ;

(2) For shuttle service operation, the Suri transmission recorded a

higher efficiency at speeds higher than 18 Kmph, in both stages.
When the mechanical clutch was operative, the efficiency and
fuel savings were the highest. The exact quantum of improve-
ment is indicated in the Synopsis of the Report.
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Similar advantages can be expected in the NG-Main-Line locos espe-
cially since in main-line operations, the major portion of loco
running is in the higher speed range (as a percentage of the
maximum permissible speed) where the sccond stage and the
mechanical clutch can be utilised.”

1.32. 1n another note, the Ministry of Railway have stated :

“When the mechanical clutch is removed, the realisation of the
highest obtainable efficiency in the high speed ranges (infrela-
tion to the maximum permissible speed) will not be possible.
The clutches have been removed from about 100 WDS4 locos
on account of the locos not being utilised in the relevant speed
range and also due to defects arising out of manufacture and
result of disuse. Efforts are being made to make the clutch por-
tion on some locos operative, where the service permits of its
use for rcasonable periods.”

* 1.33. Commenting on the above information furnished by the Ministry
of Railways, the Audnt have inter alia observed :

“An evaluation of the precise benefits (including savings in fuel con-
sumption) actually achieved if any attributable specifically to
Suri Transmission in the case of these lower horse power B.G.
shunters (referred by the PAC) has not been furnished. We
would be justificd in drawing the inference that there have been
no bencfits or no tangible benefits of the Suri transmission in
low horse power shunter.

The Railway Board have referred to R.D.S.O’s Report No. M-312 about
the comparative performance of Suri transmission and Voith transmission.
This Report deals with the performance of cne 600/700 HP locomotive fitted
with Suri transmission with that of another 600/700 HP locomotive fitted
with Voitk transmission, This study would appear to be totally irrelevant to
the 1ssuc under considcration as it does nct, in fact, give the results of the
evaluation of the benefits of the Suri transmission as actually fitted and ope-
rating in thesc BG shunting-cum-shutile locomotives.

Regarding NG dicesel locos it has been stated by the Railway Board that
similar advantages can be expected, since in main line operations
the major pdrtion of loco running is in higher speed range
where the mechanical clutch can be utilised. The reply only indicates the
expectation and not what was rcaliscd. It has not thus been indicated whcether
in_actual operation of these locos the cxpected advantages of Suri trans-
mission have actually been realiseq and if so to what extent.
The Railway Board’s reply does not therefore furnish the pre-
cise evaluation, as asked for in this question, of the benefits particularly the
saving in fuel consumption derived, if any, by installation of Suri transmis-
sion in the low horse power NG locos.

In view of R. D. S. O's observations as above and also in absence of
any precise quantification of the benefits, if at all actually achieved by instal-
Jation of Suri transmission in low horse power BG and NG diescl locos, the
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claim of the Railway Board that Suri transmission is being successfully em-
ployed in 257 BG and 15 NG diesel locomotive (cf : sub-para 8.23 of the
Audit Para) remains unestablished.”

1.34. Referring to the utility of the Suri Transmission on low horse power
locomotives the Chairman, Railway Board, stated (August 1976) :

“There is onc advantage in the whole thing. Suri transmission is a
modification, an extra device added on to hydraulic transmis-
A sion. By having this development in the country, although the
mechanical part of Suri transmission has not been found to be
very effective, we have at least been able to develop hydraulic
transmission without going out ; that is onc advantage that
finally arose out of it. All our shunting locomotives are now
being fitted with hydraulic transmission, plus of coursc Suri
transmission which is being put out of commission very often

since it is not working satisfactorily.”

1.35. In thc same context the Member Mechanical stated (August
1976) :

“There arc certain basic advantages of hydraulic transmission as
such and those advantages are : (1) that the initial cost of
the locomotive having hydraulic transmission is much less, almost
about 40 per cent less ; (2) the maintenance cost of the hydrau-
lic transmission fitted with locomotive is also low. These are
the two basic important factors which made us to go in for
the development of hydraulic transmission...”

1.36. The Committee inquired what werc the considerations which
made the Railway Board take up Suri transmission for development with the
Lielp of West German firm. The Chairman, Railway Board stated in evidence
(August 1976) :

“The consideration for adopting the Suri transmission was : (1) it
was an innovation of an Indian and we have very pround of it.
(2) we thought we could try it on high horsc-power engine.”

1.37. Asked whether any trial was made before agreeing to take up
development of Suri transmission on high horse power thc locomctives Chair-
man, Railway Board stated (August 1976) :

“It was also cxpected that the Suri transmission will consume less
fuel oil at higher spceds. So that was definitely an cconomy that
was expected to be achieved. So, for these two reasons, at that
time the Railway Board wanted to go in for the Suri transmis-
sion, The Suri transmission can only be coupled with hydraulic
transmissions. It could only be tried in a perfect hvdraulic trans-
mission. At that time, it was only in West Germany that the
hydraulic transmission system had developed and more or
less perfected. So, the attention was drawn to the West Ger-
many, but, of course, AICO was consulted. It was mainly for
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2600 horse-power locomotives and if they were interested in
making Suri plus hydraulic transmission, it would have been
advantageous but they said that they were not interested in the
manufacture of Suri transmission.” '

1.38. The Committee asked whether before taking up development of
Suri transmission for high horse-power locomotives, any evaluation of the
system had been made and if so, what were the initial results. The Member
Mechanical stated during evidence (August, 1976) :

“initially the locomotives with the Suri transmission were not giv-
ing good performance. We had trouble with them. So the cvalua-
tion showed that it was not good because the engine did not
function well....The Technical Committee at that time said
that there would not be an undue risk in going in for the deve-
lopment of high power engine but for the constraints which
these engines would have, the manufacturers will be able to
iron out in course of time.”

1.39. On being pointed cut by the Committec that even inspite of the
negative report of the Technical Commitice, the Railway Board felt encou-
raged to go in for the development of Suri transmission, the Member Mechni-
cal stated (August 1976) :

“That was the deciston taken by the Board then.™

1.40 The Committee enquired how did the Railway Board come to the
conclusion that there would be 4 per cent to 5 per cent saving in fuel
consumption if Suri transmission was used on high horse-power locomotives.
The Member Mechanical stated in evidence (August 1976) :

“It was just a theoretical conclusion.”

1.41. Asked why could not the Railway Board wait till the results of
the experiments of Suri transmission on the low horse power engines were
known, the Member Mechanical stated (August 1976) :

“At that time the driving force in pcople’s mind was that we must try
to develop the higher H. P., while we were still developing the
low HP range.”

He added :

“The low HP locomotive was being used for shunting purposes and
the claim of the transmission was that at the high speed range,
fuel economies were effected. It was also decided that as high
H.P. engine should be developed for the high speed locomotive.
We could have waited; but as I mentioned earlier, it did take 5
years ; it was not done hurriedly.”

1 42. The Committee pointed out that the whole matter was dealt with
in a hurried mannper and it looked as if proper attention was not paid to all
aspects with the result that not only the ultimate object had not been achiev-
ed but the patent had also suffered. To this the Member Mechanical replied
(August 1976) :

“This is true.”
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1.43. When aksed whether the Members of the Railway Board did not
take this into account, the Member Mechanical stated (August 1976) :

“They went by the report of the Technical Committee which was
set up.”

1.44. In reply to a question as to what were the pressing reasons for
which a decision to develop Suri transmission was taken, the Member

Mechanical stated (August 1976)

“There were two reasons, probably. One was the development of the
indigenous transmission ; and the sccond was the possible
cconomy in the fuel consumption if this was done.”

1.45. The Committee enquired since the Suri transmission did not suc-
cced on the low P engines, who gave the report that it will be successful
for the high H.P. enginc. The Mcmber Mechanical stated (August 1976) ¢

“On ihe low HP. any transmiscion would give some trouble in the
carly days........ But whencver we put a new transmission
on the line, we have trouble. [ can say this from my experience
of 40 ycars.”

1.46. On bcing pointed out that that was all the more reason for thorough-
iy examining all aspects, the Mcmber Mechanical stated (August 1976)

“I agree with you ; but initially, with every ncw unit one does ¢x-
perience trouble, c. g., with all our steam locomotives and the
diescl ones, we alwavs had some troubic or the other.”

1.47. It is seen that the Ministry of Railways entrusted National Research
Development Corporation with the development and exploitation of the in-
vention and patent in respect of Suri transmission. The patents of the in-
vention were taken out i1a India, U.K., West Germany, Canada, France,
Czechoslovakia, Italy, U. S. A.. Brazil, Japan and Australia, The Committce
called for particulars of the agencies (indigenous and foreign) to whom
licences hd been issued for the manufacture of Suri transmissions together
with dates of issuc of licences. The information furnished by the Ministry
of Railways is given below

Name of the Acency Date of issue of licence
(a) Moessrs Kirlosk r Pocumatic 1-7-1971. The licence is v:lid for
Co.. Industri=] Estate, Puuc. a pericd of 10 yeirs. The egree-
ment was exceuted on 22-9-79,
(b) Messrs Mok, Keil, West 1-10-19599 The licence was valid
Germany. for a period of 14 years. The

cgreement  wis  executed on
28-4-1961.
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. 1.48. The total number of transmissions manufactured so far by each
agency and the parties to whom the manufactured transmissions have becn
applied are given below :—

Supplies made by Messrs Kirloskar Pneumatic Co., Pune.

Year No. received  Value in Rupees To whom
supplied
1969-70 13 9,54,122 CLW
1970-71 27 19,58,536 CLW
1971-72 36 30,65,072 CLW
1972-73 47 43,49,870 CLw
1973-74 46 42,49,038 CLW
1974-75 31 29,65,3330 CLW
1975-76 24 2494257 CLW
] 2,45,210 Central Railway
1 2,52,350 Vizag Port
38 26,19.240 CLwW
1976-717 21 24,67,016 CLW
10 32,74,050 CLW

265 2,88.94,091

Supplics by Mcssrs Mark, West Germuany

Year No. received Unit Price To whom sup-
(In DMs) plied
1961-62 3 55.500 Indian Railway
1964-65 28 65,000 .
1967-68 21 56,100 "
1968-69 9 56,100 »
1 54,499 »
1969-70 14 54,4499 .
10 79,200 5
7 201.767 .
98

1.49. The Committce enquired about the total amount of royalty paid
by the Railways for cxploiting this transmission system. In a note, the
Ministry of Railways have stated (1978) :
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“Qut of the total of Rs. 3,04,934.23 received from M/s. Mak as ro-
yalties, a sum of Rs. 91,487.67 and Rs. 85,381.83 was paid to
National Research and Development Corporation and Shri Suri
respectively representing 30 per cent and 28 per cent as their
share.

A sum of Rs. 7012.70 was received by National Research and Deve-
Jopment Corporation as royalties paid by M/s. K. P. C. Lud.
Out cf this a sum of Rs. 2103.81 was retained by N. R. D. C.
Arrangements are being made to pay the share of Sari Suri
amounting to Rs. 1963.56.”

1.50. From the above it is scen that the total amount of royalty so far
paid to NRDC and the inventor for exploiting the Suri Transmission system
works out tc about Rs. 1.81 lakhs.

Selection of Locomotives

1.51. The Committec have been informed (1978) that the initial deve-
lopment of the Suri Transmission patent in order to prove thc principles,
was carried out on seven 650 H. P. Diescl shunting-cum-shuttle services
locomotives, developed and manufactured by M/s Mak, West Germany. The
development was restricted 10 the lower horse power range to minimise over-
all expenditure. Consequent to the trials with these transmissions,
it was proposed to develop this transmission for the higher horse power
range for mainline applications, where advantages of the concept could be
realised to the maximum. This was mooted by the Chairman, Railway Board,
and followed up with a Technical Memorandum by the Additional Member
(Mechanical), which was discussed in a Board meeting when a decision
to develop high horsc-power Suri Transmission for use with both 2600 HP
and §, HP diesci locomotives was taken. Extracts from the minutes of
the Railway Board meeting held on 30 April 1962 arc reproduced below :

“The Board ccnsidered in detail AMM’s note dated 28-3-1962 re-
garding Suri Transmissjon. It is very important that Suri Trans-
mission for high horsc power is developed expeditiously, its
cfficiency having been fully proved for 600 HP range. The pre-
sent standard for BG locomotives on Indian Railways being
2600 HP, Suri Transmission for this horse power should be de-
veloped. Simultaneously, transmission of 5000 HP cquivalent to
two 2600 HP, as a more efficient substitute for two coupled 2600
HP transmission should also be developed.

XX XX XX XX XX

For 5000 HP range, the choice is confined to European countrics,
because of the lack of experience in USA in hydraulic transmis-
sion. Krupps have already shown interest in the matter und
Dr, Kornarkar who was the principal mover in Mak, is with
Krupps. Accordingly, it was decided that negotiations for 5000
HP locomotive using two 2600 HP Suri Transmissions 1aay be
made with Krupps.”
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1.52. The Railway Board as per minutes of Board meeting held on
30 April, 1962 had nominated Additional Member Mechanical and Director
Finance to negotiate with M/s ALCO regarding development of 2600 HP
broadgauge locomotives, using Suri transmission and to negotiate with M/s.
Krupp of West Germany regarding development of 5000 HP locomotive us-
ing two 2600 HP Suri transmission, The Committee enquired whether
negotiations werc held with West German firms and with ALCQ (USA) and
if so, with what result. In a note, the Ministry of Railways have stated
(1976)

“Negotiations were conducted with West German firms for 5000
horse power locomotive and offers for thesec locomotives were
recgjved from two West German firms viz. M/s. Henschel and
M/s. Mak. However, after consideration of these offers by the
Technical Committee, the Board decided to go in for 2600
horse power locomotives.

Discussions were also held with ALCO regarding the 2600 horee
power locomotive. M/s ALCO were dependent on the develop-
ment of 2600 horse-power Suri Transmission elsewhere, and only
after that was made available to them, they were in a posiiion
to consider the matter further. As such it (Board) ruled out
2600 horse power ALCO locomotives for the time eing as
per Member Mechanical's noting of 7-8-1964, cxtract of which
is réproduced below :

At the Board mecting held on 30-4-62, it was decided that ne-
gotiations should be started with ALCO to develop a 2600
HP Board Gauge locomotive using Suri Transmission. This
matter was pursued by Shri K. C. Lall who recorded in para 2
of his note dated 2-5-1964 that ALCO were prepared to start
negotiations for a 2600 horse power locomotive with Suri
Transmission only after this transmission had been fully
developed in West Germany on a 5000 horse power loco-
motive, because ALCO were unable to develop the transmis-
sion themselves for the 2600 horse-power locomotive. This
rules out the 2600 horse power ALCO loco also for the time
being and leaves us with only a 5000 horse power locomo-
tives with two Mavbach cngines on which Suri Transmission
can be developed’.”

1.53. From the information made available to the Committee 1t is seen
that the then Additional Member Mechanical of the Railway Board had
rccorded on 28 September 1963 the following note on the cutcome of the
negotiations with M/s ALCO (USA)

“It has not becen possible thus far to progress negotiations with
ALCOs who have shown keen interest in the Suri Transmission
locomotive, but can only base a proposal if a Suri Transmission
of 2600 HP capacity is first developed and supplied to them.
ALCOs appear greatly satisfied with latest projected develop-
ments in the 5000 HP prototype which they seem to have dis-
cussed with Mak of West Germany. ALCOs now await the
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finalisation of 5000 HP locomotive from which the 2600 HP
transmission will become available, before the matter can

be persued further with them.”

1.54. In a supplementary memorandum furnished to the Committee in
Febraury 1978, the Ministry of Railways have stated :

“In fact, as carly as 1962, when the question of dcvclopment of
Suri Transmission in the higher HP range was mooted, it had
been realised that the development i thfs transmission in con-
junction with Alco engines, which had been taken up for indi-
genous production, would be the most desirable linc of action.
Accordingly, negotiations were Hrdered with this firm, amonust
others, at that time, Unfortunately, Alce did not respond pusi-
tively to the suggestion to undertake development of the Suri
Transmission bur nstead only :ndicated their interest m using
such a transmision in conj:nciion with their 16-cylinder cagine
atter it had been successfully developed clsewhere, In thes con-
nection, attention is inviied to the letter of M/s. Alco to the
Chairman, Railway Board. dated 12 July 1963 reproduced
below :

‘RE . SURI TRANSMISSION

in the course of last month, I had occasion to visit the German Logo-
motive Manufacturer, Mak Machinenbau Kicl GMBH in Kiel,
where 1 joined our Chief Engincer, Mr, A, ROSS, for joint dis-
cussions with Mak and your Mr. M. M. Suri in rclation to the
proposed 2600 HP locomotive with Suri Transmission. We were
able to clarify a number of problems related to cur preliminary
studies.

I was informed at that timc that Mak plan to submit their proposil
on the projeet 5000 HP locomotive with Suri Transmission to
you by the end of Junc 1963 and I presume it is now in your
hands. As you are awarc. it is planncd that the same transm's-
sion used in this locomotive would be ¢mbodied in the proposed
ALCO 2600 HP locomotives.

During the gencral discussions at Kiel, Mr. Suri was able to submit
additional uptodaic data to us on the performance and desian
characteristics of the transmission which he invented. We wish
vou to know that the awarcness of this additional information
has further strengthencd our confidence in the capabilitics of
the transmission and we wish to take this >pportunity to reaffirm
our readiness tu co-opcrate with you in the development of the
2600 HP locomotive. We understand that the availability of the
2600 Suri transmission is related to the davclopment of
5000 HP locometive. In the circumstances we assume you will
wish to rcach some conclusive stage in your negotiations relative
to that locomotive before initiating discussions relative to the
2600 HP ALCO locomotive. In any cvent, we are available 10
join you for this purposc at any time at your convenicnce.
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1.55. During evidence before the Committee in August 1976, the Chait-
man, Railway Board, while explaining the rcasons why Suri Transmision
was developed with the help of West German manufacturers, stated (August
1976) :

“At that time it was hydraulic transmission of which Suri transmussicn
was a part and that was only developed in a few countries and
the lcader in hydraulic transmission manufacture at that time
was West{ Germany and thercfore 1 think talks were held only
with West Germany People. Of course talks were held with Alco
because they manufactured engines for us but they said they were
nct interested in Suri transmission.”

He added :

“Since they (ALCO) were making hizh powered 2600 HP ¢ngines,
the question arose whother Sari trunsmission ceuld be fitted to
that but ior that ALCO said thet they could not”

1.56. The Commiitee desired 1o know whether efferts were muade 10
ensure that the Surl Trunsmision could be fitted in the locomotives being
manufactured by ALCO. {0 tho contert the Member Wlcchanical stated
( August 1976)

“lo regard to the gquestion of loco of 2600 HP, ALCO manufacture
only dicsel clectric system, They de not touch the hydrauhc
system at all. Therefore, they hud no interest, When we discus-
sed it with them, thev said that i there i3 no objection to give
transmission to them they will try.”

He aJded

“The hydraulic svstom wis not beire manufaciured | and noboay
was prepared 1o mabe the Suri troasmossicn or o hvdradlic
transmission to ma ¢iy the 2600 HP locomoiives with power-
pucks that we were makine beres The drce owde ef Varanas
is a diesel clectric one, Hvdraulic svstem s o separate thing
which has to be matched with the power pack. It is 1o be desion-
cd specially and matched.” ‘

1.57. Lxplaining the reasons why the cheice of lecomotives for develop-
ment of Suri ransmission was restricted to West Germany, a representative
of the Ministry of Railways deposed before the Committee in March 1978
as under

“There is a catalogue which is called the JANES BOOK printed by
an organisation in the United Kingdom and it lists the difierent
types of roiling stock available and operating in different coun-
trics of the world. Extracts from this have been given in the
anncxure, There were 1996 diesel hydraulic locomotives operat-
ing in Germany and in no other country barring the United King-
dom, which has 325 tocomotives operationg with hydraulic
transmission manufactured under licence from Germany. There
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was virtually no other country in the World where diesel hy-
draulic transmission had been developed. It was, therefore,
obvious that if we are to develop a new type of hydrauhc trans-
mission, we had no choice except to go to Germany.”

1.58. It is scen from the Audit paragraph that in June 1966 the Rail-
way Board had decided that procurement of 5,000 horse-power locomotives
tor developing Suri transmission could not be justified. This decision was
preceded by an cxamination of the offers by a Technical Committee ap-
pointed by the Railway Board in June 1965. That Committee on various
considerations came to the conclusion that no econcmic benefits of capital
and maintenance costs could be expected of 5000 horsc-power locomotives
as compared to those of dual coupled 2600 horse-power diesel locomotives
of ALCO design. Since the standard broad gauge dicsel locomotive was
of 2600 horse power, the Board felt that it should be possible to design
and fit 2600 horse-power Suri transmission in a diesel locomotive of equi-
valent horse-power and decided that it would be more prudent to go in for
2600 horse power locomotives rather than for 5000 horse power locomo-
tives. Accordingly, the Board decided to procure six or eight number of
2600 horse power Co Co type lecomotives fitted with medium speed en-
gines and Suri transmission. A senior Mechanical Enginecr of the Railways
was deputed to West Germany to have informal talks with the representa-
tives of the firms there and obtain their reaction to the proposal of pro-
curing 2600 HP lccomotive instead of 5000 HP locomotives. In the light
of the report of the Railway Enginecr, the Railway Board, however, decided
in August 1966 to go in for 2500 horse power BB 19 tonne axle load mixed
service locomotives with Maybach MD 1080 diescl engine and fitted with
2500 HP Suri/Mekydro transmission.

1.59 The Committcc asked when the Railway Board had felt that it
should -be possible to design and fit 2600 HP Suri transmission in a dicsel
locomotive of equivalent horse-power and had decided that it would be
more prudent to go in for 2600 HP locomotives, on what consideration
it went in for 2500 horse power locomotives, The Chairman, Railwav Board
stated in evidence (August 1976) :

“It was true that it was tried on the 650 HP locomotives and by the
time a decision was taken to use it in a higher HP enging, it had
not been established by then that Suri transmission was not
effective, Trials were going on with 650 HP. At the same time
they took a decision that they should go in for a higher HP
engine as the report was that Suri transmission was more bene-
ficial at higher speeds. The question was : why did you go in
for 2500 and not for 2600 HP ? 2600 HP locomotives which
were being manufactured in India were six axle locomotives
by Alco and they said that they could not manufacture Suri trans-
mission ; that was out of question. The German firms agrzed
to develop Suri transmission and gave a positive opinion that
since Suri transmission had a large number of gears fitted,
such transmission cannot be worked on six axle locomotives but
only on 4 axle locomotives. Having decided on 4 axle loco-
motives, the maximum horse power locomotives that they could
develop was 2500 HP and that too with 20 cylinder engines.
Those are the steps that led to 2500 HP.”
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1.60. The Committee enquired whether the possibility of providing
Suri transmission in 2600 HP locomotives instead of in 2500 horse-power
locomotives as it actually did was explored. The Railway Board have, in a

note, stated (1976) :
“After a decision to go in for 2600 horse-power loco with Suri trans-

mission was taken, an officer was deputed to West Germany
to have discussions with the firm concerned and the German
Credit Loan Authorities in regard to the decision to go in for
fresh tenders for 6 to 8 numbers of 2600 horse power loco-
motives instead of 5000 horse power locomotives. As a result
of his discussions with the firms, KFW and West German
Railways, it was known that there was no suitable engines of
more than 2500 horse power made in West Germany which
were suitable for rail traction., Accordingly 2500 horse power
loco was decided by the Board at that time.”

1.61. The Committee dcsired to know what were the relative merits
and demerits of the CO CO and BB design locomotives on which the deci-
sion to go in for BB locomotives rather than CO CO type locomotives was
taken. The Railway Board have, in a note, stated :

“It is presumed that Board's decision to go in for 2500 horse power

The

BB type (4 axle) locomoatives with MD-1080 diesel engine in
modification of the earlier decision to go in for 2600 HP CC
type (6 axle) locomotives was based on the report of the Rail-
way Engineer.

Report of the Railway Engineer clearly brings out that coupling
six axles together with a single Suri transmission would not be
technically desirable. This type of drive system consists of axle
drives having gears mounted on individual axles, coupled through
cardan shafts to each other and to the output flange of the
transmission. Larger the number of axles, greater the difficul-
ties. Considering that a new transmission with mechanical
drive was being developed, the transmission and locomotive
manufacturers in Germany felt it necessary to restrict the pum-
ber of axles to be coupled to one transmission to four only.
The satisfactory riding, stability and the trouble-frec operation
obtained with the four axle WDM-3 locomotives in actual ser-
vice with this type of system has proved that selection of this
drive system was prudent.

Other factors which apparently weighed in favour of the BB arrange-

ment in preference to the CC arrangement, as brought out in the
Report of the Railway Engineer are—

1. Ease of manufacture and of maintenance of 4 axle BB type

Iocomotives.

2. Lower cost of BB type of locomotives compared to the CC type.”

1.62. It has been stated that the only established firm who offered to
develop Suri transmission was M/s Maybach, The Committee enquired
whether other leading firms outside West Germany were contacied and if
not, why not. In a note, the Ministrv of Railways have stated :
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“Suri transmission for this application in 2500 HP range could be
developed only by one of the leading hydraulic transmission
manufacturers. Hydraulic transmission in this high horse power
range were not known to be manufactured by any country other
than West Germany. M/s. ALCO of USA were, however, ap~
proached for development of such a locomotive and they evin-
ced their interest in development of such a locomotive if the
Suri Transmission could be supplied to them.

Since there were no known leading firms outside West Germany,
who could undertake development of such an hydraulic trans-
mission, the question of approaching firms in other countries
obviously, did not arise.

Even Messrs Mak and Voith in West Germany did not come forward
for the development of high horse power Suri transmission.”

1.63. The Audit para furiher points out that the Railway Board, while
deciding not to procure S000 HP locomotives fitted with Suri {ransmission
but to obtain 2500 horsc power locomotives did not consider the possibility
of obtaining offers from locomotive manufacturcrs other than from West
Germany, though onc of thc members of the Technical Committec constitu-
ted by the Board in July 1965 had pointed cut in  November 1965 that
building of a 2500 HP locomotive with Suri or any other hydraulic transmis-
sion should present no problem as a 2600 horse power locomotive was
already being manufactured in the country. He had also suggested develop~
ment and designing and building of a 2500 HP locomotives in India. The
Committee desired 1o know why the suggestion of a member of the Techni-
cal Committee for the develonment of 2500 HP loco with Svri/Muokydro/
clectric transmission avd ALCO (manufactured in India)/Maybach cngines
was not accepted by the Board particularly when the suggestion had been
endorsed by the then Mcmber Mechanical, Railway Board. In a note. the
Railway Board have stated :—

“Records indicate that ALCO cngine (manufacturcd in India) was
not used while developing the WDM-3 locos on account of the
following

(a) Suri transmission for this application could be developed only
by one of the leading hydraulic transmissoin manufacturers
in the West Germany. Joint Director Mechanical Engineer
(Spccial), Raitway Board, after his visit to West Germany in
July-August 1966 reported that the only established firm, who
offered to develop this was M/s. Maybach. This firm was
agrceable to develop the transmission provided their own
Maybach engine was used.

(b) West German loco builders advised against 6-axle loco with
single Suri transmission mechanical drive, ALCO engine was,
therefore, ruled out, as ALCO engine could not be used with
4-Axle loco because of weight limitation.”
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_1.64. Asked why the other suggestion of this member for designing and
building of such Jocos in India with imported engines, transmissions, drives
and auxiliaries or obtaining of such locos from the manufacturers was not
accepted, the Railway Board stated :

“There is nothing on the files to show as to why this course was not

adopted.”.

1.65. It is further seen that the then Member Mechanical had in Feb-
ruary 1966 observed :

“Taking all things into consideration and particularly the limitations

imposed by Indian track and bridge standards and the technical
and operational disabilities from which the proposed 5000 horse
power locomotives would suffer as pointed out by the Commit-
tee, 1 am of the opinion that even though there will be some
further delay in finalising this issue, the best and the safest
course for us would be to go in for the following prototype
locomotives which incidentally will provide an adequate means
of comparison not only between themselves but also with the
2600 HP ALCO locomotives already in use on the Indian Rail-
ways &

No.
(1) 2500 HP locomctives fitted with Maybach engines
and Suri-Mekydro transmission 4
(i) 2500 HP locomotives fitted with Maybach engine
and Mekydro transmissicn 2
(iii) 2600 HP locomotives fitted with Alco engine and
Suri transmission 4"

1.66. Referring to the above observation, the Committee enquired whe-
ther the Raiiway Board gave due consideration to the apprehension of the
then Member Mechanical and considered his suggestions and if so, what
were their findings. In a note, the Ministry of Railways have stated (1976):

“This was considered by the Railway Board in a meeting on 24-8-1966

41.88/79—3

and keeping in view the fact that M|s Maybach, who were the
only transmission manufacturer prepared to develop Suri trans-
mission were agreeable to develop the transmission only if their
own engine was used, it was decided to call for tenders for
2500 HP locomotives with Maybach 20 cylinder MD-1080
engine. Suggestions as per items (i) and (ii) of Member
(Mechanical)’s proposal was accepted and six locomotives with
Sur transmission antd 2 locos with Mekydro transmission with
Maybach engines were ordered as prototypes. Suggestion at item
(ili) to carry out simultaneous trials with Alco engine and Suri
transmission was dropped in view of the technical difficulties of
connecting 6-axle loco with single Suri transmission.”
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1.67. In another note furnished to the Committee, the Railway Board
have stated (1976) :

“The proposal for use of Alco engines of the first Member Mechani-
cal as per his notings of 9-2-1966 was commented upon by
the sul()isequent Member Mechanical vide his noting of 4-4-1966
as under :

“We have already taken over 4 years of discussions in stages with
the manufacturers and more recently with the German Bank
authorities in regard to the development of 5000 HP locomo-
tives and we are now in the final stages. If the development of
2500/|2600 HP locomotives, as suggested by Shri Khan has
now to be examined de novo, there will be inevitable delay
and even the firms who have shown their keenness may or
may not show sufficient interest in our revised projects at this
stage. In any case, the proposal of Shri Khan against sub-itcm
(c) of para 7 above of utilising ALCO engines of American
make with Suri transmission proposed to be developed by
M|s. Maybach of Germany may not be looked at with favour
by the German Credit Loan Authorities. This would leave
only the proposal for the manufacture of a few 2500 HP
locomotives with Maybach engine and Suri transmission or
full Mekydro transmission. It is understood that the only deve-
loped high speed engine of 2500 HP available at present for
the application of Suri transmission is Maybach. Thercfore,
the problem becomes one of a research programme of deve-
loping 2500 HP transmission either on a single locomotive
developing 2500 HP (one Maybach engine) or a single
loco (fitted with 2 Maybach engines) developing 5000 MP.”

1.68. It is seen from the above that the desirability of developing Suri
transmission with proved locos already in use viz. ALCO was not pursued
because it would have involved de-novo examination leading to delay and
further because of the apprehension that utilisation of Alco engines of
American make with Suri transmission to be developed by M/s. Maybach of
Germany might not be looked at with favour by the German Credit Loan
Authorities. The Committee asked what was the basis of the apprehension
of the then Member Mechanical that the German Credit Authorities would
not favour utilisation of ALCO engines with Suri transmission. In a note,
Ministry of Railways have stated (1976) :

“There is nothing on record to indicate the basis of this noting of the
then Member Mechanical (Railway Board)”.

1.69. In another note the Ministry of Railways have stated (1976) :

“The files show that it was not feasible to develop a locomotive using
Suri transmission with Alco engine because such a locomotive
could not be built on 4-axles on account of heavier weight of
Alco engine (Alco engine weights 19 tonnes against 9.2 tonncs for
Maybach engine). The manufacturers of the Joco advised against
incorporation of 6-axles driven from Suri transmission mecha-
nical drive. It is a fact that procurement of these locos was
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being financed by KFW (German Bank) and the then Member
Mechanical recorded that engines other than of West German
make may not be favoured by German Credit Loan Authorities.
Records show that due to M/s. Maybach the firm who undertook
to develop Suri transmission agreeing to this development only
if their own engine was used, no other alternative was possible.”

1.70. It has been stated that suggestion to carry out simultaneous trials
with ALCO engine and Suri transmission was dropped in view of the techni-
cal difficulties of connecting 6-axle loco with single Suri transmission. The
Committee asked what technical difficulties were aprehended in this regard
and what considerations weighed with the Railway Board in arriving at the
decision to rule out the suggestion of the Member Mechanical to go in for
the prototype of 2600 horse power locomotive with ALCO engine and Suri
transmission also. In a note, the Ministry of Railways have stated :

“The coupling of one Suri transmission mechanically to six axles
would have been technically difficult and would have introduc-
ed another element of trial on the locomotive. Hence 2600
horse power engine, which due to its weight and axle load con-
siderations could be accommodated on six axles only, was not
considered.”

1.71. In the Supplementary Memorandum furnished to the Committee
in February 1978, the Railway Board have stated :

“The maximum permissible axle load for locomotives on Main Line
sections of Indian Railways is limited to 18.8 Metric tonnes.
The weight of the 16-cyclinder 2600 HP ALCO engine consi-
dered for this application is 19.03 tonnes as compared to 9.20
tonnes of the MD-1080Z Maybach engine. In order to develop
a locomotive design within the limited permissible axle load,
the use of the heavier 2600 HP ALCO cngine necessitates use
of 6-Axles divided into two 3-axle bogies. With Hydraulic trans-
mission, the transfer of power to the axles is made through a
cardon shaft and gear boxes, and development of an arrange-
ment for distributing power from a single transmission to two
3-axle bogies presented serious technical problems, The German
Federal Railways who have been pioneers in the use of Hydrau-
lic transmissions have not adopted such an arrangement, and this
would have introduced a new element of risk. Notwithstanding
this technical problem, ALCO were in any case not willing to
develop a hydraulic transmission to match their engine.”.

1.72. The Committee were given to understand that R.D.S.0O. in March
1975 made a reference to the manufacturers of WDM 3 locomotives in re-
gard to the possibility of using ALCO engine in place of Maybach engine
in the locomotives fitted with Suri transmission. The Committce asked if
the Rairway Board had earlier come to the findings that ALCO engines
could not be used on these locomotives, what was the need for the reference
by R.D.S.O. to the manufacturers. In a note, the Ministry of Railways have
stated :

“The earlier reference to the possible use of an ALCO cngine in con-
junction with Suri transfission on WDM3 locomotive are for



30

the 16 cylinder 2600 Horsepower engine. In 1975, a number of
WDM3 locomotives were out of commission due to defective
MD 1080 engines and the Board directed RDSO to make an
all out effort to examine if these could not be repowerpacked
with 12-cylinder 251B Alco engines (Not {6-cylinder). The re-
ference to the manufacturers was in this context.

The 12-<cylinder 251B engine has a lower power rating of 1977
Horsepower and its weight is still about 5 tonnes more than
that of the MD-1080 engine rated at 2500 Horsepower. The
use of even this lower Horsepower engine was viewed with re-
servation by RSDO since this would have increased the axlc
load to about 21-5 tonnes thus necessitating operation at res-
tricted speeds only.

MTU advised that K 252{253 transmissions as supplied by them
could not be modified to match with 12 cylinder 251-B Alco
engine because of comparatively much lower rated rpm of Alco
engine compared with Maybach MD-1080-engine.”.

Selection of 20 cylinder Maybach MD 1080 diesel engine

1.73. In 1962 the Railway Board thought of developing Suri Transmis-
sion in high horse power locomotives in order to realise its maximum bene-~
fit. Between 1962 and 1964, the Railway Board considered the question of
procurement and development of Suri transmission in 5,000 horse-power
locomotive. In September, 1964 tender enquiries were issued for purchasing
these high horse power locomotives against a West German Credit. As al-
ready stated earlier a Technical Commuttee was appointed by the Rly, Board
in June, 1965 to examine the offers of two West German firms who had
offered to supply 5,000 horse-powcer locomotives fitted with two 2500 HP
Maybach engines and on the basis of the findings of the Technical Committee,
the Railway Board had decided on the 9th Junc, 1966 that procurement of
5,000 HP locomotives for developing Suri Transmission could not be justi-
fied. The Board had decided that since the standard B.G. diesel locomotive
in use on Indian Railways was of 2600 HP, it would be more prudent to go
in for 2600 HP locomotive and for this purposc a senior Enginecr of the
Railways was deputed to West Germany. In the light of the Report submit-
ted by the Engineer, the Railway Board had decided in August 1966 to go
in for a 2500 HP mixed service locomotives. These locomotives were also
to be fitted with Maybach MD 1080 dicscl engine and 2500 HP Suri Mck-
hydro transmission.

1.74. In regard to 2500 HP Maybach dicsel engine, the Technical Com-
mittee had observed that these engines had not been installed on amy loco-
motive and the experience so far was limited to bench tests only, The Tech-
nical Committee, had, however, felt that thcre might not be undue risk in
providing 20 cylinder MD 1080 scries Maybach engines on the locomotives
subject to proper observance of maintenance schedule and the use of recom-
mended lubricants. The Committce askcd why the Railway Board confined
their choice to Maybach diesel engines even though the Technical Committee



3

had given only conditional approval of these engines, The Member Mecha-
nical state during evidence (August, 1976) :

“Maybach diesel engine of 2500 horse-power had not been tried
either in Germany or anywhere else. Only the bench test had
been considered. This belonged to a family of other horse-power
locomotives which had been used in Germany in very large
numbers and also had been used in small numbers in the U.S.A.
We had used lower horse-power locomotives in our country.
Taking all these things into account the Committee then con-
cluded that on the basis of experience gained and the improve-
ments that are likely to occur in the course of the experience,
there would not be undue risk in going in for 2500 horsc-power
locomotive.”.

1.75. On being asked whether enough data had been examined before
arriving at a deciston, the Member Mechanical stated (August, 1976) :—

“The whole issue had been cxamined by the cxperts of the Rescarch
Organisation, the manufacturers at the Chittaranjan and the
DLW Workshops. At ihat time the driving force behind all
this development was that the indigenous hydro-mechanical
drive that had come up should be cncouraged. Somehow we were
trying to make it a success. With that background, the enginc
available was 2500 horse-power. There was no other engine for
this horse-power available. So, that chance was taken then.
Calculated chance was then taken.”

1.76. When the Committec asked whether the decision was justified by
the results, the Member Mechanical stated (August 1976) :

“Infortunately the wholc development of this has not been a suc-
cess.”

He added :

“At this stage wc are wiser after the cvent. At that time they had
gone into it as much as possible, with the information that was
available and they had consulted the German Railways. They
had consulted other manufacturers. This took about
five years it started in 1961 and the decision was
taken in 1966. It is unfortunate that the decision has not
proved to be successful.”

1.77. In the same context the Chairman, Railway Board stated (August,
1976)

“In retrospect after sceing all that has happened and the performance
of this locomotive, one can say that the decision to go in for
2500 *horse~-powcer diesel cngine could perhaps have waited. I
fully agree.
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Certain circumstances led to it. First of all the idea was to have
Suri transmission tried on a high horse-power engine. Having
come to that ideological concept they went to Germany, be-
cause that was the only country where hydraulic transmission
was there. Suri transmission as I explained earlier is hydraulic
transmission with certain mechanical gears. They said this can-
not be tried on a six axle engine because if it is to be tried on
a six axle engine it s very much complicated. It should be only
a four axle engine. When the number of axle was limited, they
had to go in tor 16 cylinder Maybach engines. Step by step,
this went on, But I agree that when we went in for an alto-
gether untried engine, from 16 to 20 cylinders, perhaps some
performance tests could havc been held so that we did not
run toto difficultics.”.

1.78. The Committce pointed out that it appcared that the West German
firms wanted to test the feasibility or otherwise of the new series of the diesel
engines and the Indian Railways were made the subject of this experimen-
tation, The Member Mechanical stated (August 1976) :—

“At that time the high horse powcr cngine was not available any-

where and the only engine that was available was this enginc

"~ and if we wanted to try our transmission, it had to be tried out
in this enginc which was he only onc available at that time.”

1.79. The Committec enquired when the Railway Board decided in
August, 1966 to go in for 2500 HP locomotive with 20 cylinder Maybach
diesel engine, whether it was fully satisfied that thesc engincs had been put
to ficld trials in West Germany and other countrics, if not in India, and
there were no adverse reports about their performance. The Ministry of Rail-
ways have, in a note, stated :

“Maybach MD serics is a family of diesel engines, manufactured in
various horsc-power ranges. with different numbcer of cylinders.
The Technical Committee appointed by the Railway Board, in
their Report of December, 1965, had come to the conclusion
that Maybach 20-cylinder 2500 HP engine in combination with
either Suri-Makydro or Meckydro Transmission provides satis-
factory means for furthering the research programmc in a loco
developing 2500 hp{5000 hp.

Maybach MD engines in smaller HP range had been in usc for
rail traction on thc German Railways. The Technical Commit-
tee had also observed that 26-Cylinder MD 870 cngines had
been used on 4000 hp diesel-hydraulic locos in U.S.A.

20-Cylinder Maybach engincs had not been used for rail traction
clsewhere prior to its application for WDM3 locos on the
Indian Railways. The Tecchnical Committee, on the basis of
their investigation, had fclt that there mav not be “unduc risk™
in providing MD 1080, 20-Cylinder Maybach cngincs,
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- Joint Director Mechanical Engineering (Special), during his visit
to West Germany, in July/August 1966, had discussed the per-
formance of Maybach engines with the Exports of the German
Federal Railways. He was informed that German Railways werc
a;.lite satisfied with the performance of Maybach engines; about a

ousand of which were in service, but he had cautioned that
these engines needed greater amount of attention and skill.”

1.80. Since Maybach engines had no been tried in Indian conditions,
the Committee enquired as to how the Railway Board had saisfied them-
scleves that the engines would give trouble-free service in Indian conditions of
working. In a note, the Ministry of Railways have stated (1976) :—

“Maybach 8-cylinder MD 436 engines had been in use on WDS3
and ZDM2 locomotives on the Indian Railways. The Technical

Committee, in their December 1965 Report had made the fol-
lowing observations

“On thc basis of a carcful investigation, the Ccmmittee feel that
thcre may not be undue risk in providing MD-1080, 20-Cylin-
der Maybach engine with normal governing subject, of course,
to proper observance of maintenance schedules and the use of
rccommended lubricants.”.

The above recommendations had been made taking into considera-
tion the performance of Maybach MD 435 engines fitted on

WDS3 (B.G.) and ZDM2 (N.G.) locomotives on the Indian
Railways.

The records suggest that with proper observance of maintenance
schedules and recommended lubricants, Maybach engine on
WDM3 loco is expected to give satisfactory service.”

1.81. In regard to the performance of Maybach MD 435 engincs fitted on
WES3 (B.G.) and ZDM2 (N.G.) locomotives, the Railway Board, have
in another note, stated (1976) :—

“After expericnce with the performance of Maybach MD 435 engine
on WDS3 and ZDM?2 locomotives, it was decided to go in for
an alternative medium speed engine instead of using Maybach
MD 43S high speed engine. The experience in the Indian
Railways with Maybach MD 435 engine on WDS3 and ZDM2
was not satisfactory in respect of crankshafts and bearing
failures, turbo defects and cylinder head cracking, etc.”

1.82. The Audit Paragraph points out that the Maybach MD-1080
engine with precombustion chamber had shown a specific consumption on
bench tests which was comparable with that for ALCO type of diesel engine
The Committec asked whether it was prudent to have gone in for an engine
which ‘had undergone bench tests only and simultaneously to expcriment
with a new transmission system in a locomotive fitted with such an engine.
The Ministry of Railways in a note, have stated (August 1976) :—

“Every diesel engine after manufacture is subjected to run in bench
test where output, specific fuel consumption and other leading
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performance characteristics are measured to ascertain that the
recorded values are within the designed range specified. The
specific fuel consumption comparison of engines is Rormally based
on the results recorded during such bench tests. The statement
that Maybach MD-1080 engine with pre-combustion chamber
had shown a specific fuel consumption on bench test which was
comparable with that for Alco type of diesel engine, is bascd
on the result of fuel consumption obtained during such beach
tests—both for the Maybach and Alco engines. Thus the re-
ference to bench tests in regard to fucl consumption is applicable
equally to the Alco and Maybach engines,

The Techuical Cormamittee appointed by the Board to consider procurc-
ment of 5000 hp heavy freight diescl-hydraulic locomotives had
gone into the question of the usc of Maybach MD-1080 enginc |
with Suri transmission and concluded in its report of December
1965 that "there may not be undue risk in providing MD-1080
20-Cylinder Maybach engine.”

1.83. It has been stated inter alia that the Technical Committee appointled
by the Railway Board in their Report of December, 1965 had concluded that
Maybach 20-Cylinder 2500 HP engine in combination with cither Suri
Mekydro or Mekydro transmission provides satisfactory means for furthering
the rescarch programme in a loco developing 2500 HP/5000 HP and that there
may not be ‘undue risk’ in providing 20-Cylinder Maybach cngines. The
Committer desired to know whether the conclusions of the Technical Com-
mittee were accepted by the Ministry of Railways. In this connectiun, the
Ministry of Railways have, in a note, stated :

“The report of thc Technical Committee was considered in the Board
Meeting held on 9-6-1966 and keeping in view the above report
as also the limitations placed by bridge and track standards in
India, it was decided that it would be more prudent to go
in for 2600 HP locos rather than 5000 HP locos. It was also
decided by the Board that in view of the fact that number
of firms interested in these locomotives is only two or threc.
it would bc advantageous to depute Shri K. S. Rajan, Joint
Director Mechnical Engineering (Special), a senior Mcchnical
Engineer, to Germany to have informal talks with representatives
of the firms, explain the latest thinking of the Indian Railways,
obtain their reaction to the proposal of procuring 2600 HP
locos instead of 5000 HP and make them feel interestzd in the
development of Suri Transmission and give them all the techni-
cal advice that they may need. He was also to suitably explain
to the German Credit Loan authoritics the technical reasons
for tht revision in the Board’s earlier decision of procuring
5000 HP locos with Suri Transmission.”

1.84. From the information made available to the Committec it is sce
that there were serious misgivings about the Maybach engines, which had
heen expressed by different Members Mechnical of the Railway Board from
time to time. In August, 1964, the then Member Mechanical had observed
that the use of 2500 HP high speed Maybach engines which were still in
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the developmental stage would introduce an element of additional trial on the
same locomotive, i.., the engine and the transmission. He was, thercfore, of
the view that Suri Transmission should be developed with tried engines,
In reply to a question as to how these misgivings had been resolved. the
Ministry of Railways have in a note, stated (1976) :— ’

“The notings of Members Mechanical of 7-8-1964 were discussed in
the Board Meeting held on 11-8-1964. Member Mechnical in
his note had indicated that 2500 HP, high speed Mayback
engine which are still under developmental stage would in-
troduced an additional element of trial on the same locomotive
and since Alco’s are also unable to develop the transmission
themselves, the only choice is to develop a 3000 HP locomotive
which will have two tried 1500 HP cngings,

matter was discussed in the Board’s meeting at length and it
was felt that as t'.c maximum benefits of the Suri Transmission
arc likely to shov' up in the higher horse power range due to
better power/weight rutio, it would be desirable in the interest
of devcloping the transmission to procire 5000 HP locos.

)

The

In the higher HP range no alternative diescl engine was available
which could be utilised for development of 2500 HP Suri

Transmission.”

1.85. Another Member Mechanical had suggested in February 1966 that
keeping in view the unsatisfactory expericnce about the Mayback engines
in use in India the best and safest coursc would be to go in for prototype
locos with ALCO and Mlaybach engines fitted with Suri/Meykdro transmis-
sion to provide an adequate means of comparison. When asked to elucidate
this, the Ministry of Railways. in a note, stated (1976) :—

“The subsequent Member Mechanical in his notings dated 4-4-1966
commenied upon previous Member Mechnical —notings  of
February 1966 as under :—

“While it is correct that some trouble has been expericnced on
the locomotive referred to regarding their crankshaft bearings
and lube oil filterations under Indian conditions, burt it has
to be remembered that the WDS3 locomotives were supplied
to us in 1961 and since then Maybach, 1 understand, have
improved the design in their new product to eliminate the
difficultics that had been cxperienced on the older Maybach
engines. In any case, this Firm which is a well known diesel
enginc manufacturing concern in Germany has a reputation
to maintain and there is no reason to doubt that they will
not try to give every satisfaction in respect of the suitability
of their product in actual service after overcoming the teething
troubles. In anv casc the risk can be further minimised by
ordering the minimum number of locomotives required for
our trial. For the same reason. an attempt has also becn made
to obtain from the tenderer M/s. Henschel more favourable
guarantee, and they have now offered as against the normal
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guarantee of twelve months that they usually offer, a guarantee
of 24 months for the complete locomotive, which, however,
falls short of the period of 60 months for the engine and
transmission, which had been stipulated by the Board carlier.”

The use of Maybach MD-1080 engine was also cleared by the Techni-
cal Committee. This was considered by the Board in a meeting
on 24-8-1966 and keeping in view the fact that M/s. Maybach,
who were the only transmission manufacturers prepared to
develop Suri transmission were agreeable to develop the trans-
mission only if their own engine was used, it was decided to call

for tenders for 2500 HP locomotives with Maybach 20 cvlinder
MD-1080 engine.” ’

1.86. During evidence the Committec enquired whether any cffort had
been made to assess the working of an alternative engine for use in conjunc-

tion with Suri Transmission. To this the Member Mechnical Replied
(August 1976) :

“At that time, the only cngine that was available of high horse power
was this engine. There was no other engine available at  that
time for this application.”

1.87. It was stated during evidence that during the relevant period
there had becen two Mcmbers Mechanical who had given different viws on
the sclection of a high horse power engine. The Member Mechanical stated
in this connection (August 1976) :

“Therc were a number of technical officers involved in the wholc
scheme. While one Member Mechnical has said so. another
Member Mechnical had stated that there would not be unduc
risk in going in for this. Frank technical opinions were expressed
and a decision was taken after the technical committee had
cxpressed its views on the matter. A man was specially deputed
to Germany to make further enquiries.”

1.88. In a note on the subject, the ministry of Railways stated (1976) :

“In regard to the prototype development of Suri Transmission in
high horse power range Shri M. M. Khan had opincd that
we should develop these locomotives using Maybach diesel
engine in 2500 HP range and also Alco diesel engines in 260¢ HP
to serve as a comparison between the existing Alco engin  with
clectric transmission in use on Indian Railways. He had cx-
pressed his reservations regarding the use of Maybach 2500 H_P
diesel engines for these prototypc as thesc engincs were still
in the developmental stage but had, however, recommended usc
of these Maybach diesel cngines also to serve as a comrparison
with Alco diesel engines already in use on our system.

Mr. G. P. Bhalla was of the view that we should process the develop-
ment of Suri Transmission in high horse power range cxpedi-
tiously to cnable benefits of this invention being realised and to



37

enable the Indian Railways to take a lead over other advanced
countries in this regard. He opined that we should not be
unduly concerned about our earlier experience with low horse
power Maybach engines fitted in WDS-3 locomotives as it was
understood that in the intervening years the manuafcturers had
improved the design of their new product to eliminate the diffi-
culties encountered earlier. He felt that since 2500 HP Maybach
engines had also been cleared for use on these prototypes by
the Technical Committee and since this was the only developed
engine of 2500 HP available at that time for application of Suri
Transmission, we should go ahead with development of proto-
types with Maybach MD-1080, 2500 HP engine. He had also
recommended development of 2500 HP Suri Transmission along
with 5000 HP locomotive using two such transmissions and two
Maybach 2500 HP diesel engines and to limit the developmental
expenditure to the barest minimum he recommended going in

for a minimum number (not less than four) of 5000 HP loco-
motives.”

{.8%. Although it had been decided in June 1966 to procure locomotives
fittedd with medium speed engines, this decision was changed, following the
report of the Railway Engineer who visited West Germany. It was then
ducided 1o procure high speed engines. Explaining the rcasons why this
chang. was made, the Ministry of Railways have, in a note, stated (1976) :

“In regard to selection of the engine, the decision to adopt the
high spced MD-1080 enginec was basced as per report of the
Railway Engineer on the fact that :

1. Maybach, who were the only transmission manufacturcrs pre-
pared to develop Suri transmission, were not interested in
developing this transmission alone without matching it with
their engine, as they would not be able to guarantee pcrfor-
mance with any other engine in the devclopmental stage,

2. It the Alco 2600 horse power engine (medium specd engine)
had been used, it would not have been possible to build a
locomotive on 4 axles, within acceptable axle load.

The choice of the engine was not thus made due to its being a
high speed engine but rather the cngine chosen on account of
various other considerations happencd to be a high speed
engine.”

190, As to the reasons why ALCO engine was not used for developing
Suri transmission, the Ministry of Railways have, in a note, stated (1976) :

-+ Alco engine was not used for developing Suri transmission in 2500/
' 2600 HP range as Suri transmission for this application could
be developed only by one of the icading hydraulic transmisston
manufacturers in the West Germany and as per JDME (S_pecml)
Railway Board's report on his visit to West Germany in July-
August 1966, only onc established firm M/s. Maybach were

willing to develop it provided their own Maybach enginc was
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used. Besides West German loco builders advised against 6-axl

loco with single Suri transmission mechanical drive. g’ﬂlese pointi
were considered by full Board including Member Mechanical, in
a meeting on 24-8-1966 and it was decided to call for tenders

for 2500 horse power locomotives with M inde
2 oe enginels)f’)’ s wi aybach 20 cylinder

1.91. During furthcr cvidence before the Committec in March 1978, a
representative of Ministry of Railways stated : ’

“The Audit has based their arguments on the basis of noting b
the then Member Mechanical that the locomotive shouldg b{‘
with  ALCO engines. Obviously, that engine was the most
obvious choice. It was an engine which we had been using and
an cngine which we would have manufactured of ALCO in which
an engine which we would have manufactured in
the country. | would like to draw your attention
to the clear letter {rom the manufacturers of ALCO in which
they have themselves said that they would not be able to develop
a hydraulic transmission. Specifically in the face of this letier
from the manufacturers of ALCO saying that thcy werc not
in a position to develop a hydraulic transmission, it was difficult
to consider how we could have considered ALLCO as a possiblc
source for supply of locomotive of this design. Besides, there
are some technicalities involved in the use of this.”

1.92. The witness further stated (March 1978)

To our minds, the use of ALCO ecnginc is a suggestion which was
not very carcfully thought of. The ALCO cngine hud 2 weight
of about nineteen tonnes and Maybach had a weight of ninc ton-
nes. The difference in weight of ten tonnes could not be accom-
modated on two-axle bogies, Therefore, if an ALCO ¢ngine had
to be used. assuming that a hydraulic transmission was developed,
it involved the use of threc-axle bogics as we have track limita-
tions, which do not permit us to cxceed a load of 18.8 tonnes.
Therefore. it ALCO engine is to be used. the number of axies
had to be increased so that the weight is distributed evenly. The
use of. three axle bogies presented major problems. Nowhere
in the world had any hvdraulic manufacturer developed three
axle bogics. The transmission of power from the engine to the
wheels is by means of a system of cardon shaft which is similar
to propeller-shaft as we have in thc motor cars. When you
increase the number of axles, with the distance that the Cordon
shaft has to move, the angularity will increase to such an extent
that there is a heavy torsinol vibration which could not be
tolerated. Therefore, the manufacturers of these hydraulic loco-
motives have basically confincd themselves to two axle bogics,
Therefore, if we have to start embarking upon using the ALCO,
we would have willy nilly to embark on threc-axle bogies on
account of its hcavy weight. This is going to present new difli-
culties which we were reluctant to try out on the locomotive
where we were already considering a new type of transmission.
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The disadvantages of Maybach engine had been well known to the
Railway Board as far back as 1965, It was then decided by the
Board and they set up a Technical Committee consisting of three
very senior experienced officers—one was the General Manager
of the Chittaranjan Loco Works, the second was the Chief
Design Engineer of the RDSO and the third was a specialist
from NIDC, who was an ex-railwayman. They sat together
and reviewed the possible alternative lype of engine which
could be lused for the development of this transmission.”

1.53. On the question of choice of Diesel engine, the Railway Board

kave, through a Supplementary Memorandum furnished in February 1978.
submiticd as under :

“Whilst the decision to develop the Suri Transmission in the high
horse power range has not been questioned, the choice of the
Maybach MD-1080Z diesel engine for development of this

transmission has been questioned. The principal objection raised
are—

(i) it was not indigenously available whereas the Alco engine was,

(ii) MD-1080Z cngine had nct hitherto been tricd out for rail
traction,

(iit) the previous cxperience with Maybach Engines was unsatis-
factory,

(iv) the choice of a German make of engine was governed not

by its suitability but by the fact that a West German loan was
available.

With regard to the use of indigenously available ALCO engine,
Audit has relied upon the views of one of the three members of
the Technical Committec of 1965 which has been supported
by then Member Mechnical, Shri M. M. Khan. It is pertinent
that this member of the Technical Committee was a signatory
to the Report of the same Committee recommending the use of
the Maybach MD-1080Z cnginc and only a short time later
suggested the use of an Alco engine.

» ¥ * * i

The subsequent noting of the then Mcmber Mechnical, Shri M. M.
Khan, in February 1966 suggesting use of ALCO cngine on
prototypes with Suri transmission obviously overlooked his earlier
noting dated 7-8-1964 wherein, as a result of discussions and
negotiations with Alco by & negotiating committce comprising
the then Additional Member Mechanical and Director, Finance,
Railway Board, Shri Khan had ruled out the feasibility of the
usc of Alco engine for development of the Suri transmgussion
becausc of the incapability of Alco to develop hydraulic trans-
mission as they had no  experiencc  In this
line. There is no record of any fresh proposal from Alco for
matching their engine with the Suri transmission or for develop-
ing the transmission between April 1964 and February 1966.
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an b of the process of decision-makin
indicated above, reference to the attitude of KFW, West Germaﬁ

Bank, in the note of the then Member, Mechnical, Shri G. P
Bhalla, dated 6-4-1966 was not significant in dictating the choice
of the engine for this development. Keeping in view suitability of
a diesel engine to match Suri transmission and feasibility  of
reverse governing, a necessary technical requirement of the Suri
system, thp choice of Maybach engine had been under consi-
deration since 1959 itself. Even in the lower horse power range
the Maybach reverse-governed engine had been used on the
carlier prototype loco. For the development of the 5000 HP
locomotive with Suri transmission for which tenders were invited
in 1965, Maybach engine had been specified. The Technical
Committee comprising GM/DLW, Director, Standards (Mcch-
nical) /RDSO and Managing Director, National Industrial Deve-
lopment Corporation, in their report of December 1965, had
recommended the use of Maybach engine with a 5000 HP loco-
motive and also for the alternative 2600 HP locomotive which
they preferred.

L4 * » * *

At the time when the decision to use the Maybach MD-1080Z enginc

The

was taken, it was known that this engine had not besn used
for rail traction. The Technical Committee had, in their report
taken note of this fact and nevertheless recommended its use in
the larger interest of devclopment of the Suri transmissicn. Tho
MD series were standard engines on the German Federal Rail-
ways and at that time they had as many as 1000 cngines of
this series in service. The West German Railways had adviscd
the Indian Railways regarding the satisfactory performance of
the MD series on diesel locomotives.

¥ * [ * ¢

officer deputed (by the Railway Board to West Germany) mict
all the concerned manufacturers, the German Federal Railway
Experts and the KFW. His comprehensive report on these dis-
cussions includes their views on the type of engines, the horse
powers available and the axle arrangements (4 axled and six
axled locomotives), recommended by them. This report was con-
sidered at length by the full Board at their mecting on 24-8-1966
and keeping in view also the earlier recommendations of the
high powered Technical Committee, the Board decided  that
the choice will have to be Maybach MD 1080 enginc of
2500 HP fitted on a 4-axle locomotive. The relevant extracts of
the Board’s minute is as under :

‘This engine has already been cleared for application as a single unit

on a locomotive of 2500 horse power or its tWo units on 4 5000
horse power by the Technical Committee, appointed b(y the
Board, to go into the question of procurement of 5000 HP
locomotive. Board, therefore, agreed with the recommendation
that the choice will have to be Maybach high speed cnginc
MD1080."
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1.94. While justifying the selection of Maybach engine, a representative

of the Ministry of Railways stated in evidence tendered before the Committee
in March 1978, as under :

i
“I only wish to bring to your notice that this fact (performance of
the cagine) was examined by the High Power Committee and
it was accepted as the most suitable form of engine which can
be adopted for development of this transmission. Therefore,
the choice of the engine was limited by the fact that ALCO
engine could not suit them—because the manufacturers were not
willing to develop the transmission—and the axle load did not

permit it to be used, The limitation of choice of Maybach engine
was obvious.”

SERVICE PERFORMANCE OF WDM-3 LOCOMOTIVES AND TYPE
OF GUARANTEES OBTAINED

1.95. The contract for the supply of six locomotives fitted with Suri trans-
mission and two locomotives with Mekydro transmission was executed with
the firm on 23 June 1967, The firm had given a guarantee that the locomo-
tives would be built fully in accordance with the specifications and would
cperate properly. 1t also guaranteed proper functioning of Suri transmission.
The guarantee was to last for a period of 24 months from the dates of
commissioning of the locomotives in India or 26 months from the dates of
shipment from Germany or 3,00,000 Kms. run by each locomotive, which-
ever cvent should first occur. The eight locomotives arrived in India in
the second half of 1970 and werc commissioned between August 1970 and
May 1971 at Gooty in Southern Railway. In July 1971 Southern Railway
Administration reported to the Railway Board that the locomotives had
developed defects in the transmission svstem and convertor turbine wheels
leading to failures. On the recommendations of the manufacturers, certain
modificaticns were carried out in torquc convertor, turbine blades and
mechanical clutches and thus the trouble in the system was overcome. How-
cver, the performance of these locomotives had not bcen satisfactory.

1.96. 1In regard to the performance of the imported locomotives, the
Mcmber Mechanical stated in evidence (August 1976)

“They worked for about three years—from 1970 to 1973. They are
out of commission from 1974. The powerpacks of the loco-
motives have been damaged. These are beyond repairs. Very
heavy investment is required to bring them to the working
condition.”

1.97. In reply to a question as to what will be the cost of repairs, the
witness further stated (August 1976) :

“1.15. million D-M. for three locomotives for putting them back to
service. It comgs to about Rs. 36 lakhs.”
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1.98. The Committee desired to know the terms and conditions of the
agreement entered into with the West German firm for supply of the 8
locomotives and the extent to which these terms of the contract were ful-
filled by the suppliers. The Ministry of Railways have in a note statcd
(1976) :

“The Warranty Clause as finally contracted for purchasc of WDM-3
locomotives provided for a period of 24 months from the date of
commissioning of the locomotives or 26 months from their
date of shipment ex-West Germany or 3,00,000 kms., which-
ever event shall first occur.

This period of warranty was agreed to by the Railway Ministry
after protracted negotiations with the firm, The warranty period
originally tendered for in 1964, stipulated a warranty period
of 60 months for the engine and transmission and 24 months
for the locomotives from the date of its commissioning in India.
The offers received against this tender, however, indicated a
warranty period of only 12 months by M/s. MaK. Afier nego-
tiations thev agreed to extend the warranty period from 12 to
18 months only. The other firm M/s. Henschel (M. T. U.) offer-
ed guarantee of 12 months for the engine and transmission
and 24 months for the vehicular portion. Subsequently the firm
agreed to extend the warranty period for cngine and transmis-
sion upto 18 months after commissioning ¢r 24 months after
despatch from the firm or 2,00,000 kms, whichever is carlier.

The matter was further negotiated with the firms and also referred
to the Technical Committec who recommended the latest guaran-
tee term offered by M/s. Henschel of 24 months for the complete
locomative with the stipulation that if the locomotives are out
of commission on the contractors account the period of the
guarantee will be extended accordingly.

Hence while issuing fresh tenders for 2500 HP locomotives the
guarantee clause asked for was suitably modified and the guaran-
tee clausc as provided for in the final contract in 1967 was in
acco~lance with the recommendations of the Technical Com-
mittee.

M/s, M. T. U., the suppliers of WDM3 locomotives have been re-
gularly approached to rectify the various defects encountered
on these locomotives in terms of the warranty clause as agreed
to in the contract for the purchase of these locomotives.

The firm has been deputing its representatives to India from time to
time to render necessary assistance in this regard. Their Ser-
vice Engineers have spent 4592 mandays at Gooty shed during
the last six years for rendering necessary scrvices in this regard.

On an average the firm has kept 2.5 scrvice engincers at the base
diese! shed during the completec period of their service after
commissioning till 1975.

The cost of material replaced under warranty by the supplier amounts
to DM 6,29,460.”
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1.99. The Committee asked what action was taken when the firm failed
to fulfil the provisions of the agreement. In a note, the Ministry of Railways

have stated

.
.

“Ten major items of defects encountered on these locomotives were

attended to by the suppliers out of which eight items were
rectified and have worked satisfactorily, thereafter. The remain-
ing two items have been nullified as the mechanical portion of
the Suri transmission has been dummied as per the recommenda-
tions of the suppliers and as a result thereof these two items are
no longer functional in the system.

As a result of dummying of the Suri transmission as per the warranty

clause the suppliers are required to attend to this transmission
to make it comparable to Makydro K-252 transmission fitted
on two out of the eight WDM3 locomotives, This modification
was tried on one locomotive by the suppliers during June 1976,
The trials with this modified transmission locomotives have
not been successful and the supplicrs have been now advised
again to take necessary steps to carry out the modifications in
tgrrr;is of the warranty clause. The matter is being pursued with
the firm.”

1.100. The Committeec desircd to know whether the suppliers and
had guaranteed that the Maybach MD1080 diesel engines would be trouble-
free and in case it did not work, they would be responsible for it. The Mem-
ber Mechanical stated (August 1976) :

“It was not like that, it was only mentioned that if any part failed due

to manufacturing defects, they would do the replacement.”

1.101. The relevant extracts from the Warranty Clause are reproduced

below :

“Henschel guarantees that the locomotives shall be built fully in

accordance with specifications and shall operate properly. In
all cases, HENSCHEL guarantees that its designs shail strictly
follow the ‘as made’ detailed drawings with such modifications
as arc notified in respect of each type, HENSCHEL further
guarantees that the locomotives shall be free from faulty design
defects in material and workmanship provided that their Labi-
lity in this respect will be limited to the furnishing and instal-
lation of replacement parts free of charge or the repairs are
attributable to or arise from faulty design or workmanship
or material in the manufacture of the locomotives...

As regards the K-253 transmission (supplied by Maybach), the essen-

4 LSS/79—4

ce of the guarantee is that HENSCHEL shall take all necessary
action so that the transmission as proposed, supplied or modi-
fied shall be a satisfactory system with perforamnec not inferior
to Maybach’s type K-252 transmission. Considering that the
transmission type K-253 is a new development of Maybach,
HENSCHEL, therefore, reserve the right to carry out any
modifications they consider necessary at their own cost to meet
HENSCHEL's guarantee obligations.”
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1.102. It is seen from the Audit paragraph that in arriving at the decision
{0 go in for 2500 HP BB 19 tonne axle load mixed service locomotives with
Maybach MD 1080 diesel engine and figed with 2500 horse-power Suri/
Mekydro transmission, the Railway Board, inter alia, took into account the
following observations in the Report of the Railway Engineer, who had been
deputed to West Germany for negotiations:

(i) the leading locomotive manufacturers of West Germany and the
German Federal Railways indicated that a 2500 horse power
diesel hydraulic locomative could be built easily on four axles
and that thesc locomotives would more or less perform what
the six axle 2600 horse power WDM-2/WDM-4 diesel loco-
motives on the Indian Railways were performing ;

(ii) the capital cost of a four axle diesel hydraulic locomotive would
be less than a six axle diesel electric locomotive when produced
in series ; with Suri transmission a higher efficiency and also
savings in fuel to the extent of 5 to 9 per cent were anticipated;
from the maintenance angle also a four axle diesel hydraulic
locomotive should, if at all, be cheaper than a six axle loco-
motive of the same power ;

(iii) M/s. Maybach who were developing Suri transmission, had no
doubt about the proper functicning of either Suri transmission
or their own transmission and they would not be interested in
developing Suri transmission alone without matching it with
their engine as they would not be able to guarantee performance
with any other enginc in the developmental stages ;

(iv) M/s. Maybach had stated that their modified 20 cylinder MD
engine would be a good trouble-free engine ;

(v) the German Federal railways stated that they were quite satis-
fied with the performance of Maybach engines but they needed
greater amount of attention and skill ; there were over 1000
Maybach engines of the MD series in use on the German Rail-
ways ; and

(vi) the German firm interested in developing Suri transmissioa sys-
tem were of the view that it would be rather cumbersome to
couple all the six axles together with Suri transmission,

1.103. During evidence in August 1976, the Committee enquired whe-
ther the assurances given by the West German manufacturers in regard to
the performance of WDM-3 locomotives had proved to be correct. The
Member Mechanical stated :

“It did not succeed.”

© 1.104. In reply to further questions, the Member Mechanical conceded
that even the other stipulations made by the West German manufacturers
had not come true.

1.105. The Committee asked whether before going in for high powered
engines, it would not have been better to have an improved version of
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Maybach engines for trying Suri transmission as the Maybach engines already
in vse in Inﬁ-: were giving trouble. To this the Member Mechanical replied

(August 1973) :
“In retrospect, I share your views.”

1.106. The Committee desired to know whether the Railway Engineer
who went to West Germany got the terms and conditions from the firm in
writing or was it all oral. The Member Mechanical stated (August 1976) :

“First, there were oral negotiagions. After the oral megotiations, the
actual tenders were invited.”

1.107. The Committce asked as to why the high expectations raised about
the performance of the Maybach engines and the Suri transmission were not
incorporated in the agreement entered into with the suppliers. The Member
Mechanical stated (August 1976)

“We tried to get a guarantee for five years, but they would not agree
and the maximum they would agree to was two years from the
actual date of commencement of their operation or working.
Normaly, guarantees are given for a maximum period of 24
months ; nobody generally gives for more than 24 months. The
other firm has given it only for 18 months. They have also sup-
plied a lot of material worth lakhs of rupees under warranty.
In fact, even after the warranty period, they have supplied a
large amount of components to make it a success and they are
still trying to modify the transmission with a view to improv-
ing the performance.”

1.108. In regard to the guarantee obtained from the West German
manu)facturers, the Chairman, Railway Board stated in evidence (August
1976)

“Their guarantee, according to the agreement was worded m such
a way as to mean that they were responsible only for metallurgi-
cal failures and manufacturing defects of the components but
there was no performance guarantee included in the agreement,
Therefore, it has become difficult to pinpoint them for any other
deficiencies.”

1.109. The Committee desired to know why no performance guarantee
was included in the agreement. The Ministry of Railways have, in a note,
stated (1976):

“Guarantee terms had been included in the contract with the sup-
pliers. The performance guarantee in respect of K-253 trans-
mission (Suri transmission) had been included in a special sub-
clause in the contract which states that the manufacturer will
ensure that the performance of K-253 transmission will at least
be comparable to the performance of K-252 (Mekydro trans-
mission) transmission fitted on 2 WDM-3 locomotives and it
it is not so, the manufacturers will carry out necessary modifi
cations to achieve this performance,
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The guarantee terms also included any defects arising in service due to

bad manufacture and design defects and these defects werc
required to be rectified at the cost of the locomotive builders
provided thesc occurred within a period of 24 months from
the time of commissioning the locomotive in India or 26 months
after shipmemt or 3 lakh kms. per loco, whichever occurred
earlier.

The locomotives were built as per specifications drawn out by

RDSO, after considering the engine characteristics advised by
the manufacturers, and as such it is not feasible to have an
overall performance guarantee for the entire iccomotive from
the manufacturers for a trial locomotive being built at our
instance to our specifications. Such a performance guarantce
is not given by any diesel locomotive builder when the product
is developed and manufactured as per users’ specifications.”

1.110. In a supplementary memcrandum furnished to the Committee
in February 1978, the Ministry of Railways have stated :

“Extensive guarantee terms had been included by the Board m

It is

the contract with the suppliers. The performance guarantec in
respect of K-253 transmission has been covered in a special
sub~clause in the contract. The guarantee terms included any
defects arising in service due to bad manufacture and design
defects and these defects were required to be rectified at the
cost of the locomotive builders provided these occurrad within
a period of 24 months from the time of commissioning of the
locos in India or 26 months after their shipment from West
Germany or 3 lakh kms. per loco whichever occurred earlier.
These guarantee terms were obtained after extensive negotia-
tions and were comparatively better than the guarantee terms
available in normal contracts which are generally for a period
of 12 months. Even in the case of WDS-3 locomotives purchas-
ed earlier, the guarantee terms included a period of 24 months
after commissioning of these locomotives in India, The Railway
Board had originally envisaged to ask for a guarantee period of
5 years but the manufacturers were not willing to grant such
unusual extensive guarantee. The matter was negotiated and the
Tender Committee found the guarantee terms finally agreed to
by the firm quite comprehensive. It is difficult to get better
guarantee terms for a developmental trial locomotive where the
developmental trial is being done as per the wishes and the
needs of the buyer.

"llb“enlif?mlt% point out t:hgt as far back as 1965 the high power
echnical Committee had recommended as under in respect of
earlier offers of 5000 HP locomotive :

‘The Committee also recommend acceptance of the latest guarantee

terms offered by Henschel Work covering a period of 24
months for the complete locomotive with the stipulation that
if during thtehguarantee period the locomotives are out of com-
mission on the contractor’s account, the period of guarantee will
be extended accordingly.’ ' P &
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1.111. The Audit paragraph bring out that after the various major de-
fects in the WDM-3 locomotives transmissions and engines were brought
to the notice of the manufacturers, they advised the Railway Board in
November, 1973 that, as there has been engine damages on the locomotives
equipped with Suri transmission, it would be necessary to operate these
transmissions purely hydraulical. The Railway Board agree to the modifica-
tions being carried out. During evidence in August 1976, the Committce
asked why no penal clause was included in the agreement under which the
Railways could recover the additional expenditure incurred due to failure
of the engine or the transmission system, the Member Mechanical stated :

“As per the contract there was no recovery because the development
of the transmission was from the railways side and what the
warranty covercd was change of parts due to manufacturing
defects or design defects of the components which, as I men-
tioned, they have been changing. But there was no warranty in-
cluded that in case it does not achieve the desired fuel consump-
tion, then they will be liable to any penalty.”

1.112. Arising out of the obscrvations of the Member Mechanical, the
Committec pointed out that it appeared as if sufficient care was not taken
when the agreemcnt was drawn up to safeguard the intcrest of the Railways.
The Committee further pointed out that it also appeared that the German
aid had something to do with our being compelled to go to the particular
firm and that too with g warranty clause which did not ensure satisfactory
performance of the engine.

1.113. On being asked whether there had been some collusion between
the German firm and some Railway officers at the time of negotiating with
the firm, the Member Mechanical has stated :

“l cannot express.”.

1.114. Asked further whether any of the officers of the Railway Board
including a former Member of the Railway Board, who played a role when
in service .in regard to this transaction was representing the firm in ques-
tion after retirement from service, the representative of the Railway Board
slt;te% that a former Member of the Railway Board was now representing
t rm.

Performance of WDM?3 locomotives

1.115, It is seen from the Audit Paragraph that the Railway Enginecr
who had been deputed to West Germany had infer alia observed in his report
that the leading locomotive manufacturers of West Germany and the German
Federal Railways had indicated that a 2500 H.P. diesel hydraulic locomo-
tive could be built easily on four axles and that these locomotives would
more or less perform what the axle 2600 H.P. WDM-2/WDM-4 diescl
Jocomotives on the Indian Railways were performing. The actual perfor-
mance of WDM3 locomotives has however not been comparable to the
WDM-2 locomotives (manufactured in the country), as has been revealed
by the appreciation report submitted by the Southern Railway Administra-
tion in May, 1973. This appreciation Report brings out that loco availability
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in terms of hours per day per loco; horse power ; axle load; convertor effi-
ciency; maintenance costs and incidetice of failures in WDM-3 locomotives
were not comparable to WDM-2 locomotives.

1.116. The Committee desired to know whether any systematic com-
parison between the petformance of WDM-3 locomotives and WDM-2 loco-
motives was carried out with a view to assess the performance in respect
of (i) engine (ii) transmission system (iii) radiators etc. while hauling
freight and er trains or plain sections and on stiff gradients and
what were the results of such a study. The Committec also asked what
scientific conclusions had been drawn therefrom. In a note, the Railway
Board have stated (1976) :

“Southern Railway in their report of May 1973 compared the perfor-
mance of WDM3 and WDM2 locomotives in a comprehensive
manner. This comparison was based on the service experience
gained in actual operation and covered the performance in res-
pect of the entire locomotive (including the enginc and trans-
mission) in freight as well as passenger scrvices. This report
of the Southern Railway was examined by the RDSO and theit
(RDSO) comments are included in Report No. 448-74 and may
be summarised as under :

The conclusions of the comparative evaluation have been enume-
rated in para 7 of RDSO Report No. 448|74 issued in April
1974 and may be summarised as under :—

(i) WDM3 locomotives have not shown economics in fucl con-
sumptien compared to WDM?2 locomotives.

(ii) Between Suri transmission and Mekydro transmission, there
is no difference in fucl consumption in goods services. In ex-
grws passenger services, locomotives with Suri transmission

ave a fuel consumption rate lower than with Mekydro trans-
mission.

(iii) Problems have been experienced with Suri transmission cal-
ling for design changes, The mechanical clutch in the trans-
mission has been disconnected by the manufacturers and it is
now operating as pure hydraulic transmission.

(iv) Design changes introduced for ensuring proper change-over
from first to second stage in direct drive have remained untested
due to the isolation of mechanical clutch (the makers have
subsequently advised to climinatc this change-over feature
from the design on account of not being able to obtaining
consistent and reliable performance.

(v) MD-1080 engines used on WDM3 locomotive have caused
@ number of problems in maintenance.

(vi) Mekydro transmission, the carden shaft and other drive com-
ponents between the engine and wheel, have given satisfac-
tory service requiring little maintenance.
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1.117. The Commnittee desired to know what were the reasons for the
comparatively poorer performance the WDM-3 locos as compared to WDM-2
locomotives in relation to various indices. In a note, the Railway Board,
have stated :

“The reasons for comparatively poorer performance of WDM-3
locos as compared to WDM-2 locos for different indices were
as under :—

(i) Loco availability—The dcfects encountered on the equipment
—both engine and transmission—resulted in the lower avail-
ability. Besides, WDM-3 locos being developmental locos in
small number, required frequent attention for monitoring and
modifications.

(ii) Horsepower—The horsepower rating of WDM3 locos was
known to be approximately the same as that of WDM2 locos
upto an ambient temperature 40°C slightly lower at higher
ambient temperatures. Therc has been no post per-
formance than this in actual service,

(iii) Axle load—There has been no proper performance in re-

gard to axle-load. WDM2 (6 axle loco) has an axle-load of

{3.8 tonnes and WDM3 (4 axle loco) has an axle load of
tonnes.

On account of the difference in the number of axles, the total adhe-
sive weight of WDM3 locomotives is of the order of 76 tonnes
(19%X4) and that of WDM2 locomotives 112.8 tonnes
(18.8 X6). In case of WDM3, the power of 2500 H.P. could
be provided within about 76 tonnes locomotive weight. Also,
the firm which was developing Suri transmission did not con-
sider it technically desirable to power 6 axles, with one Suri
transmission.

(iv) Convert efficiency—~No comparison can be made between
WDM2 and WDM3 locos in regard to convertor efficiency
since a convertor is provided only on WDMS3 locos and not on
WDM?2 locomotives. WDM2 loco has electrical transmission.

(v) Maintenance costs.—The maintenance costs of WDM3 locos
are higher than those for WDM2 locos basically because :

(a) High incidence of defects on the equipment.

(b) The size of fleet of WDM3 locos (8 locos) is very small
compared to that of WDM2 locos (nearly 1000).

(c) Most of the components required for WDM3 locos have
* been imported whereas substantial indigenisation has been
achieved in WDM2 locos (about 85 per cent items).

(vi) Failures.—WDM3 locos failures have also been higher than
those of WDM2 locos because the former are development
locos and there were large number of defects whereas the
latter are standardised series production of proven locos.”
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1.118. According to the Audit Paragraph various major defects in
WDM-3 locomotives, transmissions and engines were brought to the notice
of the manufacturers from time to time, The Committee desired to know
what were the defects in Suri transmission as distinct from the defects in
Maybach engines. The Ministry of Railways have in a note stated (1976):

“The following defects in Suri Transmission as distinct from those
on Maybach engine were experienced on the WDM3 locos :

(i) Failure of turbine members.

(ii) Failure of clutch plates.

(iil) Failure of gear changing mechanism.

(iv) Defects in Oil Pumps in Control circuits.
(v) Failure of dog clutches.

There had been cases of damage to the crankshafts as a result ot
slackening of counter-weight bolts and failure of bearings and
crankshafts had also been experienced on locos fitted with Suri
transmission. These were ascribed by the manufacturers to the
mechanical clutch in the Suri transmission transmitting vibra-
tions. To obviate these defects, the manufacturers advised, dum-
mying of the mechanical clutch in the Suri transmission. The
actual experience after dummying the mechanical clutch, so far,
in respect of these defects has been satisfactory.”

1.119. It has been stated that in order to obviate the defects noticed
in the Suri transmission, the manufacturers had advised dummying of the
mechanical clutch in the Suri transmission. This in effect meant that the
transmission has been converted into simple hydraulic Mekydro transmis-
sion. The Committee therefore asked as to what extent the performance of
the WDM-3 locos in terms of engine availability, horse power, axle load,
convertor efficiency, maintenance cost, and incidence of failures had improved
after dummying Suri transmission, In a note, the Railway Board bave stat-
ed (1976) :

“The performance of WDM3 locos in respect of the following aspects
dummying mechanical clutch has been as under : —

Engine availability.—Although as a result of isolation of the mecha-
nical clutch the performance in respect of crank-shaft and bear-
ing failures has improved locos availability has not shown any
improvement because of the various other defects on the engine
and transmission. At present, 4 out of 8 WDM3 locos have
been stabled for heavy damage and repairs, reguiring inputs of
imported material.

Axle load.—~There has been no change in the axle load.

Horse Power.—Maximum output of diesel engine of WDM3 locos
with Suri transmission is obtained at 1600 cngine RPM. While
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working in the mechanical stage of the Suri transmission, the
seed of the engine is increased up to 1650 RPM, before the
change-over to the next stage. Beyond 1600 RPM, there is ac-
tually a reduction in power. By dummying the mechanical
clutch in Suri transmission maximum engine speed is now 1600

FPM. This has, therefore, not reduced the power output of the
0Cos. )

Convertor Efficiency.—The convertor portion of the transmission
has not changed due to dummying of the mechanical clutch in
Suri transmission and as such the ‘Convertor Efficiency’ has not
changed. However, in the portion of the speed range where
mechanical clutch was operative upto now, a hydraulic coupl-
ing is effective in the modified transmission. Efficiency of

transmission in this range has therefore, been reduced slightly
(about 5 per cent).

Maintenance cost .—There is no reduction in the maintenance cost.
Incidence of failures.—There has been no improvement.”.

1.120. On the question of performance of WDM-3 locomotives and their
comparative cfficiency vis-a-vis, WDM-2 locomotives, the inventor of the Suri
Transmission deposed before the Committee as follows :—

“Once these locomotives were delivered—this is a very important
fact—in 1971, they had shown in a period of two years 1971-72-
1973, which was a guarantee and warranty period, 21 hours a
day availability, I should say that the comparison with the exist-
ing Alco WDM2 is not a correct comparison. Here it is one
locomotive which is freshly developed, engine transmission, every
bit new. It is available to you 21 hours in 24 hours.

Io my opinion, this period of two years is significant, because 1
have analysed it. In these first two years, there was not too
much noise that things are not working. They were only called
teething troubles. The engincers often called on me and said
‘It is going very well.’ The impression was not at all that it was
not going well. In 1973, as soon as the warranty period was
over, the company, for the first time, though of blanking off
the Suri transmission because by that time they had no other
obligation contractually. They had lived through their obliga-
tions in a sense satisfactorily, I am saying ‘in a sense’ because

you cannot expect better than 21 hours from a new locomo-
tive.

There is an even more significant point. Round about that time, the
RDSO of the Indian Railways had started talking that the only
future in this country was for Diesel electric and there was no
future for diesel hydraulic. When these people, once or twice or
when they happened to meet me, used to say : ‘Suri, if we pump
more funds into developing it, what is the gain ? They will go
ahead on the Indian Railways with diesel electric. Even if this
locomotive is a success, what advantages are we going to gain?
What is our gain ?
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After a point, the commercial firm abroad will cut off from their
side unless there is some enthusiasm on this side which was
totally lacking. Indian Railways were already talking of diesel
electric locomctives to be designed by the Henschel people
instead of concentrating on this new development.”

He further added :

“In a locomotive which has just come from Germany, you put it
straightway into service and expect it to run day and night like
any other ; you select the wrong section in which you put it ;
it is an incorrect section to start with ; then suddenly you find
it is not working too well and everyone just writes a report.
What rescarch did they do ? They only told a manufacturer this
is not working all right. The manufacturer was quite convinced,
out of this exercise, whether Suri transmission proves or not,
let him at least prove his own transmission and Jcave it there.
The problem is : who is motivated, who should correct it, at
what stage, what action should be taken ? Was any officer there
to correct the locomotives ? Reports have been made from run-
ning reports and statistical sheets ; they lock it up and say that
has done this and this has not done that. As soon as they came
to know of passenger locomotives that they would save fuel,
why did not the Railway Board immediately take suitable action
on this knowledge ? Their locomotive was giving 21 hours scr-
vice in 1971 and 1972, for two years. My point is that we
cannot abdicate the role of ownership of this invention and our
ultimate aim to develop.”

1.121. In a supplementary memorandum furnished to the Committee
in February, 1978, the Ministry of Railways have in relation to the service
performance of the WDMS3 locomotives submitted as under :

“It appears that the Audit have based their observations regarding

erformance on the basis of comparison of the performances of
ndian Railways’ standard WDM2 locomoiives vis-a-vis proto-
type WDM3 locomotives in regard to locomotive availability
and engine failures, maintenance costs, fuel consumption and
trailing loads etc. Thesc objections are based on Southern Rail-
way’s Report of the comparative performance of the WDM2 aad
WDM3 locomotives on the particular service.

Unfortunately, during earlier explanations and verbal discussioas
before the PAC it was not explained that in the year 1971 com-
pared with 8 prototype WDM3 locomotive, the population of
WDM?2 locomotives on Indian Railways was over 600 and this
class of locos had been in service for nearly 10 years, During this
period, the teething troubles experienced on the WDM2 loco-
motives in the initial years had largely been overcome as a result
of modifications carried out both by the RDSO and the manu-
facturers. As a result of the experience gained, the maintenance
practices had undergone considerable modifications and were
evolved by the Indian Railways to ensure periodic attention at
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proper intervals for all components, leading to greater reliability
and availability- By 1971, the WDM2 locomotives were in series
production at Diesel Loco Works, Varanasi, with an indigenous
content of 85 per cent and with firm availability of maintenance
spares locally, Even the procurement of imported spares for
this large fleet of WDM2 locomotives had been properly orga-
nised to ensure timely and regular availability of spares.

Against this, for WDM3 locomctives almost 100 per cent components
were required to be imported, as even minor items for a limited
flect of 8 locomotives could not be procured from indigenous
sources because of insufficient batch requirements. WDM3 was
a prototype developmental locomotive and any comparison of
rchability and availability between this proto-type and the
standard WDM2 locomotive has to be viewed in its proper pers-
pective. It will be pertinent to point out that in 1957-58 when
the first 1000 Alco locomotives were imperted, the Indian Rail-
ways experienced acute difficulties and availability and rcliabi-

lity of even this large first batch of locemotives was of the order
of 60 per cent.

The performance of the locomotive so procured should be related to
the requirements laid down in the particular Specification and the
offer accepted. Southern Railway, in comparing this Iccomo-
tive with WDM2 have obviously overlooked the glaring fact that
WDM3 is powered with a 2500 HP engine with driving axles
limited to four for reasons stated carlier, as against WDM2 with
2600 HP and 6 driving axles because of which the tractive efforts
obtainable are not identical. Therefore, comparisca of the per-
missible trailing load of a WDM2 cannot be made with that of
a WDM3 particularly when stecp gradients of 1 in 100 involv-
ing operation at low speeds are involved on this section. It is
pointed out that cn the Indian Railways, such heavily graded
sections do not occur on the Broad Gauge trunk routes, except
in some isolated cases. On most of the trunk routes e.g.
Howrah-Madras, Howrah-Amritsar, Howrah-Delhi, Delhi-Bom-
bay, the trailing load capability of the WDM3 wouid be more
or less the same as that of a WDM2, WDM3 locomotives had
been procured against a specific project, and were, therefore,
confined to a heavily gradcd section with the attendant limitation
of trailing loans and consistent ncar-maximum-outpu: cperating

conditions .. . . . . This contributed to overstrain and frequent
breakdowns due to overloading.

Compariscn has sought to be made in the Southern Railway Report
of fucl consumption figures between the WDM2 and WDM3
locos on the basis of litres per thousand gross tonne Kms. This
index is only valid when the trailing loads arc substantially simi-
lar. With the largely dissimilar trailing loads of WDM2 and
WDM3 on this highly graded section, the per thousand TKM
fuel consumption basis would not be relevant.
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However, when the two locomotives did haul similar loads, as in the
case of Vrindavan Express between Madras and Bangalore,
where the speeds attained were higher, the WDM3 locos showed
4 per cent lower fuel consumption that the WDM2 locomotives.
The use of the WDM3 locos on Passenger trains could not be
continued because of the specific project under which they had
been procured which limited their use for freight traffic. Later,
when permission for use on Passenger services was obtained
from KFW, the reliability of the locos had already been impaired
on account of non-availability of imported spares.

The fact that the Maybach 1080 engine derates to 2090 HP on 55°
Centigrade, as against an output of 2430 HP at the same ambi-
ent temperature of the Alco engine was known as the time cf
evaluation of tender of the 5000 HP locos. The high powered
Committec which revicwed this tender had specifically referred
to and accepted this derating in para 3.3.1 of their deliberations.
which aibit keads to a lower HP and therefore hauling capability
in comparison with WDM2 loco under certain extreme ambient
conditicns.

This has also been commented upon specifically by RDSO (Paras 2.2
and 2.3 of their Misc. Report No. Diesel-448/74 of April 1974)
while bringing out the lacunaec in the comparison made by the
Southern Railway. In fact, while ordering the prototype locos
fitted with Suri transmission. the Board have concurrently order-
ed locos fitted with a similar Mekydro transmission for the solc
purpose of comparison. The comparison made by the Southern
Railway with WDM2 locos is, therefore, not relevant and sufiers

. from serious limitations.

Diesel engine performance can only be compared on the basis of
Test Bench results under controlled standard conditions of tem-
perature and atmospheric pressure and International standards
in this respect pre-fixed in order to cnsure proper and purposc-
ful comparison, Based on results obtained during such Bench
Tests on MD-1080, it can be stated that fuel consumption of
this engine under standard conditions was equivalent to the Alco
engine. The actual performance of the engine under site condi-
tions in relation to Test Bench results varies from design to design
and RDSO’s comment with regard to inferior performance under
site condition has been made after practical experience had becn
gained and docs not refiect on the basis on which the choicz of
the engine was made.”

1.122. In his cvidence beforc the Committec in March, 1978, a repre-
sentative of the Railway Board deposed :

“The Audit para has arisen, in my opinion, largely as a result of the
report of the Southern Railway in 1973 or so, in which a com-
parison has been made of the relative performance of WDM-3
with tthat of WDM-2 Alco locomotives already in use in this
country.
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I am not aware of the circumstances under which the comparison was
made or it was possible...... this comparison was not relevant,
not desirable and not necessary. We had been comparing some-
thing which was in use for 10 years with the one which was in
service for 10 months. As we said earlicr in the nots, where
there were comparative characteristics, full economies were achie-
ved. Also, the initial performance for the first two years, when
the locomotives were first installed before the spare parts prob-
lem arose, was perfectly satisfactory. We had reports that the
locomotive was working well, as far as the expectation from them
was concerned.”

1.123. One of the main reasons for the development of the concept of
Suri transmission was that with Suri Transmission a higher efficiency and also
savings in fuel to the extent of 5 to 9 per cent were expected to be achieved.
The Committec enquired whether these anticipations had been realised. The
Member Mechanical stated in evidence (August, 1976) :

“As far as the cconomy in fuel is concerped, as per investigations, if
the mechanical clutch in the transmission was going to be suc-
cessful, there was bound to be economy. Actually, this locomo-
tive was run on Vrindaban Express and we did find that fuel eco-
nony was there, but the engine was not reliable. We did not want
to use it on important express trains, But when the engine was
tried on a high speed train, economy in fuel, consumption was
achieved, but unfortunately, the engine was unreliable.”

1.124. The Audit para points out that the fuel consumption of WDM-3
locomotives (both with Suri and Mekydro transmissions) was approximately
20 per cent more than that of WDM-2 locomotives. In this connection it is
noted that a representative of the manufacturer of WDM-3 lccomotives had
stated on 31st Jaruary, 1973 that the Maybach high speed engine fitted on
WDM-3 locomotives was likely to consume 10 per cent morc fuel than
WDM-2 engine on account of precombustion chamber configuration. During
cvidence the Committee pointed out that it appeared that the excessive fuel
consumed by the WDM-3 locomotives was attributed by the manufacturers
to the unsatisfactory performance of the engine on account of the design
characteristics. Asked to give their reaction to this assertion by the manu-
facturers, the Member Mechanical stated (August 1976) :

“They had pointed out that the mechanical clutch of the hydro-me-
chanical drive were tesponsible for the damage to the locomo-
tives and they suggested that the mechanical clutch should be re-
moved—i.e, the Suri transmission mechanical portion of the
drive. This was done and the hydraulic drive has not given any
trouble after the modification. But that meant that the fuel con-
sumption would go up, because the mechanical portion has not
been in operatian.” ’

1.125. The Committee enquired whether the design characteristic of the
engine had not been noticed earlier and why were steps not taken to minimise



56

losses on account of operaiion of these locos, the Member Mechnical stated
(August 1976) :—

“The design, as we see it now, has not been good and once the
performance of the engine is not satisfactory, all the other results
are going to be below par.” .

1.126.- The Committee asked as to how the Railway Board had come to
the conclusion that there would be a saving of 4 to 5 per cent in fuel consump-
tion if the Suri transmission was tried in high horse power engines. The
Member Mechanical stated.

“It was just a theoretical conclusion.”

1.127. The Committee asked whether Suri transmission was tried on
passenger services. The Member Mechanical stated (August) :

“They were not able to do it for long lengih of time : but for a
couple of months this was tried on Vrindaban Express. We did
find fuel consumption was about 5 per cent less.”

1.128. In this connection, it is to be noted that the inventor of the
Suri transmission has, in a memorandum submitted to the Committee, made
the following observations in regard to the Sections on which WDM-3 loco-
motives were used :

“The second point of difference I have is that the heavily graded
section chosen viz. Guntakal-Madras was incorrect for a light
WDM-3 locomotive of 4 axles, expecting to replace the 6 axled
ALCO locomotive of greater horse-power and greater weight.
On this section the WDM-3 loco was literally thrashed to its
limit on up gradients which is not good for any newly developed
complex machine. Since WDM-3 were allotted against regular
locomotive requirements the Southern Railway desired to get
the same haulage as from ALCO locomotives and met with
frustration.

The WDM-3 locomotive speeds on these graded sections, because of
lower power than Alco, were lower. HiFher efficiency of WDM-3
at higher speeds could also not be exploited to save fuel.

The diesel engine MD 1080 showed distress under strain of Guntakal-
Madras operation, and engine troubles started getting bad to
worse.

The Board’s decision was perhaps influenced by the fact that KFW
had funded the purchase of these locos for iron ore movement
on this particular section. Even when troubles were encountered,
and fuel economies not obtained, these locomotives were not
shifted from this “inappropriate” section which I feel could
have been done.” '
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1.129. 1t is seen from thc Audit Paragraph that a sli higher price
(DM 67,500 per locomotive) quoted for tI?e locomoﬁvghgt};ed gwit.h pg‘:luri
transmission as compared to the locomotive fitted with Mekydro transmis-
sion was found more than justified considering the developmental expenses
involved and expected savings in fuel due to higher efficic ncy of Suri trans-
mission. The actual fuel consumption in both the locos (fitted with Suri &
Mekydro transmission) was, however, of the same order being approximately
20 per cent more than that of WDM-2 locos. In this context the Committee
wanted to know what the efficiency of Suri transmission was as compared
to the Mekydro transmission. The Board have in a note sta:ed (1976) :—.

“On fast Vrindaban Express trains the specified fuel consumption of
WDM-3—Suri transmission was 5.92 litres/1000 GTKM as
compared to 6.47 litres/1000 GTKM for WDM-3 locomotives
fitted with Mekydro transmission. This clearly indicates the
better performance of Suri transmission over Mekydro transmis~
sion, in respect of efficiency. Extensive utilisation of the loco-
motives for such ise has not been possible due to their
unreliable performance. Also, the mechanical clutch has now
been dummied and Suri transmission is now working as purely
hydraulic transmission.

On freight service even prior to dummying of Suri transmission on
these locomotives the performances of locomotives with Suri
transmission and Mekydro transmission, in terms of specific
fuel consumption, has been comparable. The reason for this
is that when the train speed is low, the mechanical clutch in the
Suri transmission is not operative.”

1.130. As Suri transmussion has been eliminated in all the six loco-
motives, the Committee asked whether the Ministry of Railways contemp-
lated recovery of the additional price paid for locos fitted with Suri transmis-
sion from the suppliers as the same was justified on the basis of fuel economy
it would achieve and the supplier had guaranteed its performance. The
Ministry of Railways have stated (1976) : —

“The additional price paid for Suri transmission loco was due to
the development of a new Suri Mokydro K-253 transmission,
at Indian Railways’ instance to enable experimentation with and
develop Indian patent. The anticipated economy in HSD oil
was according to expectation of Suri transmission and was not
a part of the contract. Suri transmission was expected to give 5
to 9 per cent higher transmission efficiency (in the mechanical
range).

The firm’s guarantee for Suri transmission K-253 provided that they
would take all necessary action so that the Suri transmission
as proposed, supplied or modified shall be a satisfactory system
witE performance not inferior to Maybach K-252 transmission
(titted on two locos). In addition, it stipulated that considering
that the transmission type K-253 is a new development of
Maybach, Henschel, therefore, reserved the right to carry out
any modification they considered necessary at their own cost



58

to meet Henschel’s guarantee obligation, Keeping in view the
guarantee clause of the contract, suppliers have lately moditied
one Suri transmission loco and trials are being conducted to

judge the service performance. Bank Guarantee of the firm
has not yet been released.”

1.131. In the same context, the Member Mechanical stated in evi
(August 1976) :— anical stated in evidence

“The development of Suri transmission was done at the Railways
request and there was no guarantee in the agreement that the
money could be recovered. So, there is no chance of recovering
the money as such. The only thing that they are doing is that
they are trying to modify the design of the transmission. They
have supplied a large quantity of spares and new components
free of cost to keep the engines going while the experimenta-
tion is going on. But there is no possibility of recovering any

money due to the failure of the mechanical portion of the
Suri transmission.”

Utilisation of West German credit and Research Programme

~ 1.132. Referring to the poorer performance of the WDM-3 locomotives
vis-g-vis the high expectations raised at the time of acquisition of the loco-
motives, the Ministry of Railways had stated that the locomotives represen-
ted a new development incorporating the first application of a newly deve-
foped transmission system; and therefore higher incidence of repairs and
limited availability should be expected on such locomotives which were
placed on line on trial basis as a Research Programme. The Audit paragraph,
however, brings out that these WDM-3 locomotives were procured against
West German Credit to haul heavy freight trains on graded sections.

1.133. The Committec desired to know whether the West German,
Credit authorities had been told that the locomotives were required for a
research programme aimed at developing Suri transmission or that these

were required for some commercial project. The Member Mechanical stated
in evidence (August 1976):

“The West German bank authorities were told that this was going to
be a part development project. But they were insisting at that
time for the import of 7 5,000 HP locomotives or 14 2,500 HP
locomotives.”

1.134. When the Member Mechanical stated in evidence (August 1976)
that the Jocomotives were purchased out of “credit facilities based on traffic
needs”, the Committee asked whether @ research programme could be
tinanced under the terms of the German Credit under which the locomotives
were purchased. A representative of the Ministry of Finance then deposed :

“It was stated in the agreement that the proceeds of the loan were
exclusively for the payment of foreign exchange costs of Indian
Railways for modernisation and rationalisation and in parti-
cular for the purchase of 8 diesel hydraulic locomotive electri-
cal equipment for the production of seventy WAG-4 locomotives,
Components for 10 diesel NG locomotives and components
for 24 650 HP shunting locomotives.”
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1.135. When the Committee pointed out that these were definitely pur-
chase programmes, the Chairman Railway Board stated (August 1976) :

“The purpose of these locomotives was definitely linked to the needs
of traffic. Actually, it was linked to transporting iron-ore from
Hospet to Madras and for certain other requirements. That is
very clear. But what was done was by purchasing these loco-
motives, they tried to make use of these provisions to get these
locomotives with the Suri transmission.

1.136. When the Committee, further pointed out that if it was a research
programmes, it should have been pursued in a different way, the Additionaij
Member Mechanical stated (August 1976).

“The original purpose was that these locomotives would achieve
a lower fuel consumption from 4 to § per cent. At that time,
the decision-makers had in mind that this would really succeed
because they were going to a firm which was well in the know
of hydraulic and hydro-mechanical transmission system. If we
had got 4 to 5 per cent saving in HSD, we would have saved
some Rs. 4.6 crores per year. Even in retrospect, if the Suri
transmission had been able to work well, then in the last five
years, we would have more than recovered the cost of the loco-
motives and perhaps, a part of the cost of the maintenance of
the locomotives. It was certainly done with the idea of commer-
cial exploitation but we wanted to moderniset our equipment in
a way which was devcloped by our engineers.”

1.137. In the supplementary memorandum furnished to the Committee
in February 1978, the Railway Board have, inter alia, stated as under :

“It had been decided that after development of Suri transmussion, it
would have to be tested under actual servicc conditions, which
would only be achieved if a locomotive was engaged on com-
mercial service since operational constraints do not permit field
tests over a long period. In addition to this, such tests would
have involved looking up of a large number of vehicles to form
the trailing loads besides the huge costs involved. Accordinglv
the prototvpe locomotives were obtained for use on commercial
scrvice and the West Germany Loan credit justified accordingly.
The total cost of the locomotive order to cover the projected
KFE Loans did not figure in the consideration for the ultimate
number of locomotives to be ordered and in fact, the total cost of
the order eventually was about DM 12 million as against the
original estimate of DM 20 million.”

1.138. Further in the coursec of his evidence bcfore the Committee
tendered in March 1978, a representative of the Ministry of Railways stated :

“Somie of the confusion arose last vear during discussions when the
Public Accounts Comittee got the impression that since the
purchase of these locomotives was against a commercial

4 LSS,79 -5
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loan it was, therefore for a commercial service. I would
like to put the records clear that locomotives were for
research and development effort and this was made known to
the German Loaning authorities. The justification on which
locomotives were actually procured was that locomotives would
be used actually on a commercial service viz. the movement
of iron ore between Hospet and Madras. We did not know of

any other way by which we could justify the loan to enable
us to procure the locomotives.”

He further added :

“We knew it very well that any locomotive purchased has to be
tried out on commercial service. We did not have the line capacity
or the freight wagons to move them up and down the country
for trials. We anticipated that we will procure the locomotives
and use them for commercial service during the period of re-
search and trial. Unfortunately this aspect of research and deve-
lopment was forgotten and the commercial aspect alone got
highlighted during the discussions. I would place this point of
view humbly before you. You may kindly consider to what
extent your criticisms will stultify research and development in
the Railways. I beg to submit that considerable fear has already
been generated as a result of the criticisms that were levelled
during the various correspondence we have had with Audit and
this has considerably damped the morale of young engineers.
They have the feeling that certain things with regard to research
and development which do not become successful would be
viewed very gravely.”

1.139. The Committee pointed out that on the basis of evidence tendered
before them and the information made available to them, an impression was
created that the domineering aspect was the commercial characteristics and
not the research and development characteristics. Moreover, since the German
loan was utilised the presumption must be drawn that the deal was in accor-
dance with the German loan, which was not contemplated to meet any re-
search and development projects but only for commercial transactions. The
Chairman, Railway Board then stated in evidence (March 1978) :

“As far as I could see, in the Railways this was originally started,
right from the beginning, as a development project on ‘transmis-
sion’ under an Indian patent. For getting money for getting the
development done, the project had to be initiated. At every
stage of the project, this developmental aspect of the locomo-
tive had to be considered. If it was a commercial project, we
could have gone in for a German loan and got any standard
German locomotive. They would have been too happy and we
could have got one of the standard locomotives. But right from
the beginning, “we have been insisting that this should
be a development project, and whatever Jocomotive
we buy under the German loan will be for development of Suri
transmission. So, the whole thing was a developmental project,
which we definitely used from the commercial angle, which
the German-loan needed. To that extent, I would submit that
it is a R&D project mixed with a little comercial bias on it.”
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He added

“But whether the commercial bias was greater or the R&D effort
was greater 1 leave it to the Committee to judge. But we feel
that the R&D effort was basic. If it was purely commercial, it
was not at all difficult to buy standard locomotives from the
German manufacturers. The whole exercise for the two years
was gone through purely because we wanted to develop this
transmission. Otherwise, the German banks would have been
too willing to give us the money to buy these locomotives from

Germany. So, in the context of this, I would appeal to the
Committee to look at it that way.

It was included in all our communications to the Finance Ministry
and loan documents also, and even our specifications for buy-
ing the locomotives included the develcpment of Suri trans-
mission. To call it purely commercial will not be fair. Un-
fortunately, as 1 said, to call it purely R&D also would not be
entirely correct. It was a mixture of both.”

Number of Locomotives bought under Research Programme

1.140. The Committee asked if the locomotives to be bought against
the German credit were meant for research and development programme

why eight locomotives were ordered. The Member Mechanical stated
(August 1976) :

“The bank officials were virtually saying that the minimum numbet
should be 7 of 5000 HP or 14 of 2500 HP.

While that was the bank’s attitude from our own point of view this
was a project which had to be utilised in service also, and so
we had to have a minimum and 6 of Suri transmission and two
of the other was not considered a large number.”

1.141. The Committee enquired whether this large number of locomo-
tives had to be acquired in order to utilise the German Credit then available.
A representative of the Ministry of Finance clarified :

“From the records 1 cannot say that any indication was sent to the
Railways that we had a problem in the Ministry of Finance of
certain non-utilisation of German credits and therefore there
was compulsion to persuade somebody to use them. Later on, 1
have been dealing with German credit from 1972 and my ex-
perience is that we have more projects which required funds
from Germany than we have aid, and may have to be financed
through other sources.”

1.142. During evidence the Committee pointed out that since these loco-
motives were being acquired for the purpose of experimentation with the idea
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of Suri transmission, only one or two locomotive

h .
The Member Mechanical stated (August 1976) s should have been acquired.

“They said they would be interested in the scheme only if the mini-

mum number was taken. In fact, they were asking for m
than 8, and in the negotiations it was b¥ought dowkrlxl.l’g e

ul 1.143. In t::ply to another qumgtilon whether for the purpose of success-
experimentation a minimum of 8 locomotives was necessary, the M
Mechanical stated (August 1976) : i cmbe

“Actually there were six Suri and two Mekydro ones. I would re-
gard this as a reasonable number.”

He added :

“This is my vicw. Just one or two locomotives would not have given

the desired result, a proper assessment about the viability of
locomotives.”

1.144. Tn the same context, the Chairman, Railway Board stated in
cevidence (August 1976) :

“On this subject itself, therc have been varying views. One Member
Mechanical had given his opinion that the reduced number loco-
motives with Suri transmission may be tried. On a long section
like Hospect-Madras, for a scientific trial, perhaps, at least a pair
of locomotives each way, would have been the minimum number
required. So, I think perhaps four locomotives would have been
the minimum number that was necessary.”

1.145. In a note subsequently furnished to the Committee, the Ministry
of Railways have stated (1976) :

“The German authorities had not stipulated any minimum number
of locomotives for purchase through the credit. Originally a sum
of DM 20 million for 5000 HP Suri transmission Jocomotives
had been earmarked for Project assistance from Germany. The
draft agrcement for DM 20 million loan, which was sanctioned
carlier, was given by Dr. Rittler of KFW in February 1966 but
this was not signed as the Railway Board was considering the
question of 5000 HP diesel hydraulic locomotives earlier en-
visaged. Ultimately 8 WDM-3 2500 HP diesc] hydraulic loco-
motives were ordered involving foreign exchange requirements
of DM 12.8 million (inclusive of ocean freight and the requisite
spares).

During discussions with German Credit Loan Authorities by Jt.
Director, Mechanical Engineering (Special) during his visit to
West Germany, KFW had desired that order for fourteen
2500 HP locos should be considered. It was explained by
JDME (Spl) that it was only a pilot project for development of
Suri transmission and for ore movement, thereforc, there was
no sanctity for number 14. It was pointed out that cven German
Railway prototype ordering is usually for 6 to 12 locos. This
was also discussed with MFS. Meybach, who indicated that they
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were not prepared to consider any developmental
than 10 transmissions. They y pmental order for igss

were requested to keep the
as 6 to 8 as these were prototype."eq P the number

1.146. On the question of the number of protot | i
acquired for any R&D programme, the Mini prototype locomotives to be

( nistry of Railways have, in their
supplementary memorandum furnished to the Committee in February 1978,
stated as under :

“The number of prototype locomotives to be ordered of any given
series is determined by the following considerations :

(i) Optimum number for cquitable distribution of development
cost by the manufacturers and economic batch for production.

(ii) Desirability to acquire as wide-based an experience as possible

in order to evaluate all rclevant factors before series produc-
tion is taken up.

(iii) Need for ensuring that the development is not vitiated by
unforeseen hold-up to locomotives on account of sudden lay-
offs because of accidents, failure of equipment, etc.

In this connection, it is pertinent to point out that even in the days
of steam locomotive development, 15 prototype WP steam
locomotives were imported and tried out in service prior to large
scale import/manufacture. Again, at the time of devclopment
of low horse power Suri transmission, 7 prototype WDS-3 loco-
motives were ordered. Later, 10 ZDM-2 Narrow Gauge locc-
motives fitted with this transmission were ordered as prototypes
for providing the locos and transmission application on Narrow
Gauge sections, Even abroad the number of prototypes of
Krauss-Maffei 4000 HP Diescl Hydraulic locos ordered by
Southern-Pacific Railwys in the USA at a time when US Rail

Roads were wanting to develop a high horse power locemotive
was Six.

In the case of 15 prototype WP stcam locomotives, the boiler, cntire
valve gear, engine framc werc completely of new design for the
Indian Railways. In the case of the 7 prototype WDS-3 locomeo-
tives, the hydraulic transmission was new although the power
pack had been in regular use clsewherc. In the case of the 10
ZDM-2 NG locomotives, although the power-pack was tested,
the transmission and complete configuration of the NG locomotive
was a new concept, providing for the most powerful locomo-
tive for such a gauge in the world. In the case of the Krauss-
Maffci diesel hydraulic locomotives ordered by the South Pacific
Railways in the U.S., the engine transmission and final drive
were completely new to the U.S. Rail Road system.

The Member Mechanical, Shri M. M. Khan, in his note of February
1966, had whilc suggesting use of Alco engine envisaged pro;
curement of 8 locomotives with Suri  transmission and 2
with a comparable Mekydro transmission. At the Board
meeting of 9-6-1966 when the decision to develop the Suri
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transmission on a 2600 HP loco instead of a 5000 HP loco
carlier visualised, was taken, the number of locos envisaged was
scven, 5 with Suri transmission and 2 with Mekydro transmission.
The manufacturers who ultimately agreed for the development
of the transmission, initially indicated the minimum number of
Io_comouvcs as ten (10), this number was brought down to 6
with the new (Suri) transmission and 2 with comparable Mekey-
dro transmission as a result of negotiations. From the point of
view of usage, for the specific services for which they were
justificd, a bare requirement for one ore train between Hospet
and Madras was 4 locos and with repair allowance, five. Allow-
ing for unforesecn sct-outs due to accidents ctc., thc minimum
number to be ordered could not be less than 6 with the Suri
transmission.”

1.147. In relation to the observations made by the then Chairman,
Railway Board, in August 1976 at the time of tendering evidence hefore the
Committee that 4 locomotives was & rcasonable numbcr for prototypes, a
representative of the Ministry of Railways deposed in March 1978 as
follows :

“The number that had been quoted in discussions last year as the
minimum requirement was stated as anywhere between 2 and 4
or like that. The choice of the number of locomotives was guided
by threc principal factors. Firstly, the distribution of the deve-
lopment costs which were inveolved therein; secondly, to have
as wide based an experience as possible, and thirdly, the deve-
lopment programme should continuc unaffected in case some of
the locomotives were laid off due to mishaps such as accidents,
ctc. The minimum requirement of locomotives for running onc
train per day on Madras Hospet scction, having to run double
hcaded, was 4. Allowing for onc spare the minimum require-
ment was 5 thercfore, procurement was restricted to 6 loco-
motives of the new design; two more locomotives  were
ordercd with Mekeydro transmission as  comparators,
In this connection 1 would draw your attention to  previeus
procurcment of prototypes. As far back as 1952, when we
purchased WDS-3 we procured 7; cven carlier when we were
in the stcam age (WP locomotives from the United Statcs),‘wc
procured 15. In the Southern Pacific Rail Road of the United
States when they went in for high-up lccomotive for traction,
6 prototypes were procwred- So the number of locomotives we
procured for this was governed by the factors 1 mentioned and
the requirement of 6 plus 2 for comparison was not high.

Scrutiny exercised by the Ministry of Finance

1.148. The Committee desircd to know what sort of scrutiny was ‘made
by the Ministry of Finance when requests from the Administrative Ministrics
for forcign assistance were received. The representative of the Ministry of
I'inance stated

“In fact, this is the normal practice in our department that cvery yeat
as we deal with a number of credits, and ahead of the year to
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come we make enquirics from various administrative ministries
about their possible needs to enable us to plan as to how we can
go about it. We ask the ministries questions from the administra-
tive and financial angles, namely, whether the project has been
cleared by the Planning Commission, whether it is included in
the Budget, whether investment decisions at the appropriate
level have been taken, whether the import needs have been
cleared by thc DGTD and so on, but in the matter of an option,
of choice between two processes, you will appreciate we are
not in a position to make any choice.”

1.149. Asked as to who had taken initiative in the present casc the
Member Mcechanical stated (August 1976)

“We had approached the Ministry of Finance with this proposal that

we wanted to get these locomotives from Germany and we did
get clearance from them. As far as requirements of these Joco-
motives arc concerned, this was part of the scheme... these
Jocomotives were going to be used for a particular purposc also.
Wc wanted to try out these locomotives because we thought
that it was going to be economical and we are also going to
use them for a particular purpose.”

1.150. Clarifying the position further the Chairman. Railway Board
crated (August 1976) ¢

... .these locomotives were part of our project requircment pri-

marily. and the Railway Ministry had approached the Financo
Ministry for this credit, So, the requirement for these locomo-
tives was against the specific programme of traffic movement.
That is quite clear. The only thing was, while getting them,
that opportunity was taken to get locomotives with the Suri
transmission, and that was all taken up not in strict terms as
development or research programme, because there was no
programme like that. These Jocomotives were procured against
the traffic requirement and the credit was alse obtained for
that. But whilke getting locomotives, an effort was madc to gst
Suri transmission and make use of it for our purpose.”

1 151. In a notc. the Ministry of Railwavs have also stated (19781 @

“The WDM-3 locomolives had been procured against a specific

project and were, therefore. initially confined to a heavily
graded section, which resulted in continuous ncar-inaximum
output operation, which contributed to over-strain and frequent
breakdowns. Keeping in view the limitations of trailing loads
and strain on the power back on account of operaiion over
these sections, the locos were subsequently used to haul the
Bridaban Express between Madras and Bangalore where speeds
attained were higher and the advantages of the transmission
could show up better. On this service, the improved cfficiencies
were  demonstratably  realised  in lower  fuel  consump-
tion. The wuse of these locomotives on passenger trams
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could not be continued, for, when permission for this change-
over was obtained from the German Credit Bank, the reliabi-
lity of the locomotives had already been seriously affscted due
to non-availability of imported spares.”

1.152. The Committee drew attention to the following observations in
the Audit paragraph : '

“The desirability of developing Suri transmission with proven lnco-
motives already in use viz., ALCO was not pursued because of
the apprehension that utilisation of ALCO engines of American
make with Suri transmission to be developed by M/s. Baybach
of Germany might not be looked at with tavour by the German
Credit Loan authorities, even though the Railway Board was
aware at that time that ALCO had collaboration with Mak of
Germany for manufacture of dicsel hydraulic locomotives and
Mak held the licence for Suri transmission.”

1.153. Referring tc the above observations, the Committee asked about
the basis of the apprehension that the utilisation of the German Credit
implied that Railways had had to deal with a particular German firm. The
representative of the Ministry of Finance stated :

“First, I would like to say that at that point of time Gerian Credit
was available only to purchase German goods and services. In
other words, we could not have used German Credit for any
other purchase, say from America...... We, at no point ot
time, were asked whether therec would be any problem in getting
ALCO locomotives from America to be matched to the Suii
transmission by M/s. Maybach. And this propesition was never
put to us, nor have we ever advised that there was any appre-
hension. If the Railway at that point cf time wanted to try
this locomotive—which is mentioned in para 8.22(b), that is,
‘(iil) 2600 horse power locomotives fitted with ALCO engine
and Suri transmission’'—which was the alternative which was
ruled out—there would have becn no problem from the foreign
cxchange angle. There had neither been a query from the Ruiil-
ways nor any advice from us that this was not possibic because
it would jeopardise the German credit- At that point of time
adequatc American credit was also available. There was no
problem to find foreign cxchange if a propositicn of that kind
had come.”

The witness further added : \

“There EXIM loans were arranged for DLW Varanasi. The loco-
motives were to be manufactured in collaboration with ALCO.
Three US AID loans were also arranged for purchase of dicsc!
electric locomotives. At that point of time, U.S. aid was of the
order of Dollars 344 million 1n 1964, 292 million in 1965, 167
million in 1966 and 394 million in 1967 and so on. I am men-
tioning these figures to show that there was no difficuly in our
arranging for the import of American kocomotives if that was
considered a necessary alternative.”
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1.154. Giving his reaction to the observations made by the rcpresenta-
tive of the Ministry of Finance, the Member Mechanical stated (August

1976) :

“The development of the Suri transmission was to be matched with
their power-pack and the ALCO people said that they were
not interested to develop that unles they got readymade trans-
mission available..... The diesel and electric locomotive manu-
facturers had nothing to do with the hydraulic system. In
America, hydraulic system was not developed and so, they said
that they were not in a position to manufacture the hydraulic
system. But if somebody was ready te give the rcadymadv sys-
tem, they were ready to try it.”

1.155. When the Committee pointed out that the possibilitv of Indian
tabrication was there because of the collaboration with ALCO. the Member

Mechanica: stated (August 1976) :

“The ALCO were not in a position to make transmission. The trans-
mission was to bc made in Germany. 12 years ago, the indus-
trial base in our country was not sophisticated to he able 1o
produce the transmission of 2500 HP. Of courss, the pictuie

is different today.”

1.156. When the Committee pomnted out that it appeared from the
Audit para that the main reason for going over to the German firm was
the facility of German loan, the Member Mechanical stated :

“We went to them because they were the only manufactureis. No-
body clse in the world at that time were there who could pre-
duce that transmission.”

[

{.157. Since it had been contended that WDM-3 locomotives were
ordered as a pilot project for development of Suri transmission and for ore
movement, the Commttee desired to know whether any scientific trials were
carricd out with a view to evaluate the performance of those locomotives
bv any scientific tests in a systematic manner. In a notc, the Ministry of
Raiiways have stated .

“On receipt of WDM-3 locomotives in India, riding stabiliiy and
oscillation tests were conducted by RDSO on one tocomotive
to ascertain 1ts bchaviour on Indian track. These tests were
carricd out in December 1970/January 1971 upto a spead
of 135 km/h on normal main line track. During these investi-
gations, transverse force exchanged between the axle box and
the bogie frame. vertical and transverse accelerations in the
locomotive cab, wheel load variations and bogic rowation were
monitored. These investigations indicated stable and cemfort-
able riding quality of the locomotive upto the speed tested. The
results of these tests are indicated in RDSO Report No. M-281.

In regard to the performance of these locomotives as regards power
output rating, tractive effort and draw-bar pull characteristics
and working of auxiliarics, controls etc., these have becn assess-
ed on the basis of their actual service performance. It has been
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observed that although the power output and load haulage
characteristics were according to the design expectations, a num-
ber of problems in regard to engine and transmission working
cropped up from the very beginning. The transmission prob-
lems related to failures of converter turbine blades, mechanical
clutch plates, circuit changeover controls and coupling system
between the engine and transmissicn. On account of these prob-
jems, the locormotive ineffectivencss has been consistently high
and a number of design modifications as desired by the makers
have to be tricd out from time to time. Ultimately, the designers
of the transmission have advised that the mechanical clutch
portion has to be isolated and the changeover from stage Ito
stage 11 in direct drive has 1o be kept inoperative since they
arc unabic to solve the design problems associated with the:e
and, thereforc, cannot obtain consistent, reliable and trouble-
frec operation from them. The present position is that Suri
transmission has to work like the conventional Mckydro hydrau-
lic transmission with the mechanical clutch inoperative,

Prototype focomotives had also been tested by the makers before
despatch from Germany in rexard to their riding behaviour,
output rating and cother general performance parameters. In
these tests, the performance of the lecomotives in regard to
riding stabiltiy and of powcerpack in regard to output rating
was found to be according to tac design expectations. The
following arc extracts of the conclusions recorded in the Test
Report compiled by Henschel te cover these tesis -—

‘Jn conclusion it can be said that the eatensive tests have proved
that the performance of the WDM?3 locomotive is satisfac-
tory.

The rumning behaviour of the locomotive ix excellent, the torsio-
nal virbrations being negligible,. A number of deficiencics
could be deiccted and removed during testing, as was pro-
vided in the specification”

It 15 thus seen that although the locomotives came up to the design
expectations as far as performance output is concerned, the
powerpack has not been able to maintain a sadsfactory per-
formance level consistently in actual service—both the tran:-
mission and the engine having been besct with a number of
problems culminating in the isolation of the mechanical por-
tion of the transmission and the changcover mechanism from
stage 1 to stage IT in the direet drive of the transmission.”

{
1.158. In a Memorandum  submitted to the Committee. the  inventor
of the Suri transmission. who also  gave cvidence before the Committee.
wiile referring to the Rescarch and Development aspect of the work
has stated as under ¢ .

“Personaily T believe that over-confidence in the German cngincer-
ing led to pressing these locomotives much too early inte: regu-
lar freight service. These locomotives were for Rescarch and
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Development and they should have first undergone total
Dynamometer trials which would have established the per-
formance (good or bad) of each of the elements, the _d;esel
engine MD-1080, its fuel consumption under Indian conditions,
the transmission and all other auxiliaries including radiator sys-
tems etc. We would then have established what performance
improvements have been (or not) achicved and or what types
of sections what fuel economies occur, The second stage of R&D
programme would be to achieve reliability of all components
and their trouble-free regular service. The first stage appcars
to have been jumped.”

1.159. Commenting on Shri M. M. Suri; obscrvations the Ministry of
Railways have, in a note turnished at the instance of the Committec inter alia

stated

“Dynmometer Trials : As per the practice of the Indian Railways, tiw

RDSO is to take up evaluaticn trials on all new rolling stock re-
ceived. In the case of locomotives, this consists of two portions,
namcly (i) Oscillation trials to assess the riding quality of tin
vehicular portion and (ii) Dynmomcter Car trials to assess the
power capability at various combinations of load and speeds.

In the case WDM3 locomotives also, evaluation trials were ordercd

The

on receipt of these locomotives. The first series of trials to eva-
luate the Oscilliational behaviour of the loce were carried out
during December 1970/January 1971 i.e. within six months of
the receipt of the first locomotive. The results of these tests have
been published in RDSO’s Report No. M. 281 (copies of which
have been made available in reference to question No. 32, sent
under Board's letter No. 76-BC-Genl. /28 of 03-12-19763 . Gene-
rally the trials exhibited cxceptionally goed riding characteristic.
at spceds upto 135 Kms./hr.

Dynomomcter Car trials could not, however, be programmed
carly due to pre-occupation of the Test Car housing the instru-
mentation. This delayed the programming of the trials and un-
fortunately, in the meantime. the locomotives shad begun to show
up defects, mainly in the diesel engine portion responsible for
developing the engine power, Thercafter, the Railway could not
certifv availability of a powcer-back in good imechanical fetthe 1o
cstablish the rating and performance of the locomotives av  a
power unit under acceptable conditions could not be previded.!

1.160. In the same note, the Ministry of Railways have further stated -

“The contribution of the RDSO to follow-up this Rescarzh and Deve-

lopment effort has been effected. by non-availability of adequate
testing facilitics and attendant man-power back-up. This matter
has been under the active consideration of the Ministry for some
time and has been accorded a high priority recently. The Minis-
try have just now concluded an Agreement for World Bank Aid.
which includes support for the setting up of a Diescl Enginc
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Development Organisation. This will progressively embrace the
developmental activity in the field of transmission and controls.
Within the present limitations, the Railway Board have prdcred
the setting up of a special R&O Team, which will monitor tllc
developmental activity associated with “Suri Transmission”.
This team will also investigate and put up recommendations with
regard to the possibilities of use of a diesel engine to replace the
MD-1080, which has not performed satisfactorily on this Joco-
motive. Due consideration will be given to the levels of reliabi-
lity obtaining with alternate engines as also the possibility of
their indigenous manufacture, in view of the increased industrial
capability that has developed in the country in the intervening
years.”

1.161. Dealing with the procurement of WDM-3 locomotives as a purcly
R&D effort. a representative of the Ministry of Railways made the following
«ubmission before the Committec in March, 1978, when the rcpresentatives
of the Ministry of Railways were allowed to appear before the Committee a
seeond time :

“In so far as the Railway Board’s intention of the procurement and
development, 1 must submit that in the discussions which took
place last year this particular aspect, namely, the rescarch and
deveclopment cffort was not, in my opinion, sufficiently c¢m-
phasised. 1 wish now to take the opportunity to correct the im-
pression that might have been created. T will first of all read out
to you an extract of the letter which we had written to the
Ministry of Finance in which the Board have made it very
amply clear that the entire process of obtaining foreign cxchange
for procurcment of this locomotive was in pursuance of their
effort to develop this hydro-mechanical transmission. The lctter
from the Joint Dircctor (Finance), Railway Board and is dated
15th Deccember, 1965, 1t is addressed to Mr. Subramaniam,
Depuiy Sccretary, Ministry of Finance :

‘It may bc mentioned that the 5000 HP loco involves technological
developments which are not yet fully tried out and it may be
destrable to order a small number of locos initialiy, keeping
also in view the need for a minimum order for cconomic
production.’ .

Simuhaneously we sent a memorandum to Finance Ministry for
onward transmission to the German loan authorities from whom
this loan was to come and in this memorandum also we made
1t quite clear that the purpose for which we are asking for a
loan is for research and development effort for this transmission.
T will again quote to you the rclevant paragraph of the docu-
ment prepared in justification of the loan :

‘Since there is a large clement of development of locumotives,
viz. 2500 HP  which is not in use for rail traction in tho
German Federal Railways for Suri transmission, if for any
reason these locos become ineffective for any length of time,
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particularly as the Indian Railways have to depend op im-
ports for spares, the capital locked up in each 5000 HP loco
will be much more than what would be the case in regard
to 2500 HP loco. In the context of these two notes earlier
the Railway Board had decided to purchase 5000 HP loco
but later on they thought it was more productive to go in for
2500 HP loco with this transmission.’

Further in our advice to manufacturers, or to anybody who chose
10 tender according to our specifications when we called for
tenders it has clearly been brought out that the loccs were a
developmental effort. I read it to you from the particular speci-
fication at the time of calling for tenders :

“The exact tractive effort characteristic curve will however be
evolved subsequent to the development of the Suri/Mekydro
transmission in consultation with RDSO, to take the maxi-
um ppssible advantage of the installed power and adhesive
weight. .

You will sce from these three extracts— there are numerous other
notings in this regard which I shall not burden you with— that
the Railway Board made it clear to the Ministry of Finance to
the German loan authorities and to the prospective tenderers
that the scle purpose of procurement of these locomotives is
for a research and development effort.”

1.162. However, from the information madze available to the Committee,
the following facts emerge :

(i) In 1964, the procurement of these locomotives was indicated to
the Ministry of Finance as part of Railways' development and
modernisation programme in the Third Plan.

(i1) These locomotives were intended to cope with the heavy increase
in traflic.

(iii) These locomotives were to be deployed for the export of orc of
‘some million tons’ through ports at Vizag and Madras.

(iv) 'Thesc locomotives were to be deployed for handling additional
traffic particularly coal, ore on high gradients and the procure-
ment was justified on economic considerations.

(v) The use of the WDM-3 locos on passenger trains could not be
continued because of the specific project under which they
had been procured which limited their use for freight traftic.

(vi) The procurement of these locomotives was a part of the develop-
ment programme of the Railways in the fourth and fifth years
of the Third Five Year Plan, the finance for which was to be
partly met out of German Credit,

(vii) In deciding to procure locomotive of 2500 HP onc of the
considerations was that the Railway Board would be able to
obtain economic bids and locomotives of proven quality.
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(viii) The loan agreement for the West German credit specifically
stated that this was for modernisation and rationalisation of
the railways’ programme and that infer alia sound financial
practices must be observed in the projects financed from the

loan.

1.163. The Committee also understand that this particular project was
appraised by the West German Credit authorities and this could be required
for only in case of commercial loan investment and not in the case of R&D

project.

1.164. The expenditure of about Rs. 3 crores on procurement of
8 WDM-3 diesel hydraulic locomotives from West Germany has been book-
cd under DRF (Depreciation Reserve Fund) on replacement Accounts and
not to Revenue to which normally Research and Development cxpenditure
is allocable. It has been cxplained by the Railway Board that :

“the WDM-3 locomotives with Suri transmission were prototype
locomotives in this horse power range to be put on linc for
the first time. Since the availability of funds was arranged from
German Credit the development of these locomotives was
linked with haulage of heavy trains of ore traffic and was shown
as chargeable to Depreciation Reserve Fund.”

GENERAL

1.165. The Committee desired to know the total loss suffered by the
Railways on account of acquisition of 8 WDM-3 locomotives and how they
were proposed to be used now. In a note, the Ministry of Railways have
stated (1976) :—

“WDM-3 locomotives were ordered to develop application of Suri
transmission in mainline locomotives. As such, they were cx-
perimental units. It is inherent in any R&D activity that all
experiments may not be successful and that there will always
be some failures. In hindsight it may be possible to find fault in a
large number of design and research projects because of the
constant accumulation and progress of knowledge that keeps
on taking place- It has, however, to be appreciated that this
advance in knowledge and techneology is  gained as inuch
through R&D successes as through failures. As a matter of fact,
many times it may be more important to find out what does
not function rather than what does function.

The cost incurred in R&D activity, even if it does not culminate in
success, cannot be classified as foss or infructuous expenditure.
It is necessary for any technica] organisation, including the
Railways, to keep on trying new ideas and designs even though
many of them may not come up to expectations and may have
to be abondoned. The history of all technical progress is lined
with a large number of unsuccessful ventures.
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Procurement of WDM-3 locomotives has to be viewed in this light.

' As such, it should not be taken that the money spent on this
experimentation is a loss incurred by the Railways. The gain
has been in the shape of technological knowledge that a trans-
mission system of the type tried out, even though holding po-
tential from the efficiency point of view may not be abic to
reach levels of reliability and ruggedness required in railways
operation where its application on main line higher power trac-
tion units is involved.

At present 4 out of 8 locos are stabled, requiring ‘mported material
for commissioning the same.”

1.166. One of the reasons given by the Ministry of Railways for pro-
curing WDM-3 locomotives from West Germany was that at that time.
(1966) there was no other diesel cngine available in the market which could
bc used with Suri transmission. The Committee asked whether diesel en-
gines are available today which are efficient and could be used with Suri
transmission and if so, whether the Ministry now propose to develop Suri
transmission in conjunction with a diesel engine of suitable type with a view
to obtain the economies of fuel expected from the use of Suri transmission.
The Ministry have stated :

“It is seen from records that MD-1080 diesel engine was selected
for WDM-3 locomotive as——

1. the firm M/s. Maybach (now M/s. MTU) who were to under-
take development of Suri Transmission were prepared to do
so only if their own engine, i.e. MD-1080 was used in con-
junction with the same.

2. from weight, space and power rating aspects, othcr engines
of equivalent rating within the same size and weight were not
available for being used in this particular application.

Diesel engines of other makes of rating equivalent to MD-1080 and
having similar weight and space configuration may be available
now. However, it has not been ascertained whether their makers
wil agree to their application and matching with the Suri trans-
mission, Further, even if the engine and transmission can be
matched and accommodated within the configuration of the
WDM-3 locomotives, the question of having a Suri transmis-
sion in which the mechanical clutch operates with reliability
will still arise. The designers (M/s MTU)) of the Suri trans-
mission used on WDM-3 locomotives have indicated that me-
chanical clutch portion of the transmission has to be isolated
as it is not able to perform satisfactorily. The transmission,
therefore, opcrates as a pure hydraulic transmission. Fuel con-
sumption of the locomotive with this will thus be like that with
any other equivalent type of hydraulic transmission.
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In view of our experience with Suri transmission and electric trans-
mission already having been indigenously developed and giv-
ing satisfactory service, Railway Board do not propose for any
further development of Suri transmission for high horse power
locos.”

1.167. During evidence before the Committee in March 1978, however,
the Chairman, Railway Board stated :

“Some locomotives arc still working. We would like to develop
them. Because of the reservation that came in, it had more or
ess stopped the cffort any further development. A fear psycho-
sis overtook it. This is what we would like to avoid in R&D
effort.”

1.168. The Committee desired to know whether there was any pro-
posal to recommission the stabled locomotives and if so, how and what
will be the estimated total expenditure thereon. In a note, the Ministry of
Raiiways stated (1978) :

“There is a proposal to review the commissioning of the 4 stabled
locos after organising inputs for improving the position of four
WDM-3 Jocos which are presently in use and waiching the
performance for some time. For these four locos presently in
use initial inputs for the first year to the tune of approximately
Rs. 60 lakhs will have to be made followed by annual recurring
expenditure for maintenance spares of the order of Rs. 16
fakhs. Expenditure for commissioning the four stabled locos is
likely to be higher and this will be estimated at the timz of
review.”

1.169. The Committez desired to know whether the Railways ever con-
sulted the inventor of Suri transmission in regard to the working of Suri
transmission in the WDM-3 locomotives more particularly before they de-
cided to dummy the Suri transmission and if not, the reasons thercfor. The
Ministry of Rallways have, in a note, stated :

“Suri transmission used on WDM-3 locomotives has been designed,
enginecered and manufactured by M/s. Maybach (now M/s.
MTU) who are also the designers of the diescl engine used on
these locomotives. The entire power-pack supplicd by MTU
has been fitted into the design of WDM-3 locomotives by M/s.
Henschel who are the prime coatractors for development, manu-
facture and supply of these units to Indian Railwavs. In the
contract with the firm there is a stipulation in regard to the
Suri transmission which reads as under : —

‘As regards the K-253 transmission (supplied by Maybach) the
cssence of the guarantee is that HENSCHEL shall take all
necessary action so that the transmission as proposcd, sup-
plied or modificd shall be a satisfactory system with perform-
ance not infericr to Maybach’s type K-252 transmission. Ccu-
sidering that the transmission type K-253 is a new devclop-
mcat of Maybach, HENSCHEL, thercfore, reserve the right
to carry out any modifications they consider necessary at
their own cost to meet HENSCHEL’s guarantee obligations'.
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In pursuance of the right of the firm to effect any modifications

The

considered necessary by them in the transmission, it has been
conveyed by both HENSCHEL and MTU that the mechanical
portion of the transmission is to be isolated and that the change-
over from stage I to stage 1l in the direct drive is to be kept
inoperative. It is learnt that they have decided on these modi-
fications as it has not been possible for them to ensure con-
sistent reliability in thc system for a proper changeover from
Stage 1 to stage 1I in direct drive and because of their experience
having indicated that with the use of direct mechanical drive,
the performance of thc power pack is problematic.

changes as suggested above by the firm have been effected as
per the stipulations of the contract. However, the firm has been
asked to advise how thc performance of the modified Suri
transmission is 10 be brought on par with that of the Mekydro
transmission in accordance with the requircments of the con-
tract. The firm has not yet been able to give a final advice on
this and the matter is still current with them.

The maller is being pursued with the firms as per contractual stipu-

lations, Shri M. M. Suri is the inventor of the ‘idea’ of hydro-
mechanical transmission and actual development and detailed
design were cntrusied to M/s HENSCHEL and MTU. Shri Suri
after leaving Government service and starting his private busi-

ness has not taken interest in the development of Suri trans-
mission.”

1.170. The Committec desired to know whether Suri transmission had

been tried o

n any other locomotive in some other countries. The inventor

of the Suri trangmission stated in this connection ;

“No

other country will take on this locomotive development from
onc eountry unless it has been run and proved in that country.

Germany bought it. But when they went to Poland ang Turkey to

scll the locomotives, they came across the commercial hurdle

that the Indian Railways were not going ahead with it.”

~ 1.171. The Commitice enquired from the inventor of the Suri transmis-
sion as to what were his practical suggestions to make the Suri transmission

operative on
“The

4 LSS/79—¢C

thc WDM-3 locomotive. The witness stated :

Railways must dccide te form a group development team. That
might be under a leader whose capability the Railways them-
scives are confident about. 1f I may be permitted to say some-
thing 1 should say that the railways can have two or three
people who arc motivated and are trained with this transmis-
sion, who know the transmission, who know the design and so
on. In this case, all thcse people who have been deih’ng with

the locomotives in the Southern Railway have no kn
about their design. ¥ o knowledge
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The second thing is that if we are not successful with one engine,
we should make a serious attempt to get another engine. But
even if we fail in this regard, the experiment should
go on with the full knowledge, that 'if this engine
fails or breaks down, if this diesel engine is found to consume
morc fuel then it should be ultimately scrapped and we should
go in for another engine. The performance of this engine should
not meanwhile cloud your judgment in assessing how the rest
of the parts of the locomotive are working.”

He added :

“Now it is the diesel engine of the lccomotive which had been giving
a lot of trouble on both Suri and Mekydro. It is on record that
the diesel engine consumes ten per cent more fuel. If you want
a reliable locomotive, efficient locomotive, you change the dicsel
engine; that is the first conclusion that anyone would take.”

- 1.172. In reply to a question whether it was a fact that the Suri trans-
mission had not been given a proper trial, the witness stated :

“It has not been given the nursing that any development needs. It
has not been given a chance to be tried by people who might
matter. 1 can name a number of people in the Indian Railways
who are capable of analysing it.”

1.173. The Commitiee pointed out that scveral reasons had been given
for the failure of Suri transmission. Among them one was that a new trans-
mission was tried on a new engine and the locomotives had been tried on
freight trains which were run on a high gradient section and not on passenger
trains where the locomotives recorded better performance. The Committee
asked whether the Ministry of Railways had made a deliberate mistake in
trying it out the wrong way or was therc any inherent defect in the design
because of which the results were not upto expectations, The inventor of
the Suri transmission stated during evidence :

“After their trial, the German engineers were very happy that the
things were going very nicely. When the trouble started, they
should have analysed samc of the things which I am saying
1t was recorded on the file that 5000 HP locomotive was meant
for fast passenger trains or freight trains on level sections, but it
was tried on the wrong section. | have no intention of saying
that the Board werc taking deliberately wrong decisions at that
time. I am only saying that the Germans even went on record
saying that this would pull as much weight as ALCO’s but it
was not correct because ALCO had got more power. This loco
was literally thrashed to its limit on up gradients in the heavy
gradients section. Even at that time they could have diverted it
to the passenger trains and if they could have discovered some-
thing good, they could have fortified it in that direction. It was
Lriei on the passenger trains and it was proved that it would
save fuel. There is no reason why it should consume so much
fuel on the freight trains. 1 would suggest that these locomotives
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should be tried on Howrah-Madras section and then the fuel
consumption seen. It is rather meant for plain section for freight.
But if it had given some trouble on the high gradients section,
normal corrective actions should have been taken, In the 1971-73
period, the Germans were saying that every-thing was all right;
it had teething trouble which would be over soon. It is only when
the warranty period was over that the actual trouble started and
they came with the suggestion of blanking off.”

The witness further stated :

“There is only one thing with the German manufacturers, that they
lost interest in it because they saw no commercial future in this
here. But diesel electric lobby is very strong so much so that the
diesel hydraulic is almost being thrown aside.”

He further added :

“German did try to make a number of proposals to get into the
diesel electrics but they could not. Now BHEL is having its own
electrical equipment. So, it is also one more point that if diesel
electrics are to be developed, we can get equipment from the
BHEL.

The biggest threat of this particular locomotive is to the diesel elec-
tric of the same horse power i.e., ALCO which is already under
collaboration here. Once a collaborator is already here, he is all
the time trying to show that anything else being developed is
wrong especially if it leads to replacement. And on the hydraulic
side, R&D facilities were not created to test hydraulic trans-
mission.”

1.174. The Couunittee find that eight WDM-3 locomotives were procur-
ed by the Railways from a West German firm with the objective of
developing Suri transmission for high speed traction with a view to obtain-
ing operational efficiency ang fuel economy. The total expenditure booked
upto August 1975 towards the cost of these locomotives was Rs 3.37
crores. Out of the eight locomotives, six had been equipped with Suri
transmission and two with Mekydro transmission. Four out the six WDM-
3 locomotives equipped with Suri trensmiscion had to be stabled within a
very short time of acquisition. Apart from the four locomotives having
to be stabled, the Suri transmission had been blanked off by thc manu-
facturers on the ground that the transmission system was responsible for
the poor performance of the locomotives. Thus the objectives of purchas-
ing 2500 horse power locos (WDM-3), namely, development of Sari
transmission for high speed traction with a view to obtaining operational
efficiency and fuel economy have not been realised. The circamstances
leading to this purchase of eight WDM-3 locomotives are discussed in the
subsequent paragraphs. .

1.175. The Committee find that Suri transmission was first used
secven 650 horse power diesel shunting-cum-shuttle service locomotives
which were developed and manufactured by M/s. Mak of West Germany.
© LSS/79-7
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These locomotives placed in service during 1961-62 were not giving good
performance. The Committee were informed by the Chairman, Railway
Board in August 1976 that trials had been going with 650 horse power
focomotives when a decision was taken that “they should go in for a
higher horse power engine as Suri transmission was more beneficial at
higher speeds.” According fo the Member Mechanical who deposed
(August 1976) before the Committee, the conclusion that 5-9 per cent
savings in fuel consumption, if Suri transmission was used in higher horse
power locomotives was “just a theoretical conclusion” although in a very
general manner he added that “initially with every new unit one does
experience trouble, e.g., with all our steam locomotives and the diescl ones,
we always had some trouble or the other”. However, in their supplementary
memorandum furnished in February 1978 the Railway Board stated that
consequent to the “successful trials” with Suri transmission in low horse
power locomotives it was proposed to develop this transmission for higher
horse power range for main line applications, The Railway Board could
not furnish a precise evaluation, as asked for by the Committec. of the
henefits derived by installation of Suri transmission in low horse power
low speed diesel shunting locometfives to prove that higher efficiency and
fuel savings in the use of Suri tra:ismission had been successfully establish-
ed before it was decided to go in for development of this transmission in
higher horse power locomotives, In fact the result of the trials of Suri
transmission on low H.P. engines were not available when the decision to
go in for higher H.P. engines with Suri transmission was taken.

1.176. Between 1952 and 1964 the Ralway Board considered the
question of the procurement and development of Suri transmission in
5,000 horse power locomotives or alternatively in 2500 or 2600 horse
power locomotives, In Sepiember 1964, the Railway Board issued fender
enquiries to some West German firms for procuring 5,000 horse power
locomotives because efforts were then being made to procure West German
credit. The offers of the two West German firms received in response to
these tender enquiries were examined by a Technical Committee appoint-
ed in June 1965. That Commitiee on various considerations came to
the conclusion that no economic benefits of capital and maintenance costs
could be expected of 5,000 horse power locomotives as compared to those
of dual coupled 2600 horse power diesel locomotives of ALCO design.
In June 1966, the Railway Board decided that taking all factors intq con-
sideration, procurement of 5,000 horse power locomotives for devcloping
Suri transmission could not be justified and since the standard B.G. loco-
motive on Indian Railways was of 2600 horse power, the Board felt that
it should be possible (o design and fit 2600 horse power Sori transmission
in a diesel locomotive of equivalent horse power. It was accordingly
decided that it would be more prudent to go in for 2600 horse power loco-
motives rather than for 5,000 horse power locomatives. The Railway
Board then decided to procure six or eight number of 2600 horse power
Co Co type locomotives fitted with medium speed engines and Suri trans-
mission and for this purpose a senior Mechanical Engineer of the Railways
vwas deputed West Germany to have-informal talks with the representatives
of the firms concerned and the German Credit Loan Authorities for obtain-
ing their reaction to. the proposal of procuring 2600 borse power loco«
motives instead of 5000 horse power locomotives., In the light of the
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report of the Mechanical Engineer of Railways deputed to West Germany,
the Railway Board decided in August 1966 to procurc 2500 horsc power
8B 19 tonne axle load mixed service locomotives with high speed May-
bach MD 1080 diesel engines and fitted with 2500 horse power Sari/

Mekydro transmission.

1.177. In this connection, the Committce, however observe that the
report of Railway Engineer deputed to West Germany was nothing but a
record of the discussions he had with the representatives of various firms,
the German Federal Railways and the German Credit loan authorities.
Obviously what the Railway Engineer had done was that he had recorded
what he had been told by the German firms in regard to the “ease of
manufacture and maintenance of 4 axle BB type locomotives, lower cost
of BB type of locomotives compared to the Co Co type”, unsuitability of
a six axle locomotive such as ALCO for the development of Suri frans«
mission, the high expectations about the performance of 20 cylinder MD
engine proposed to be used in the locomotives, There is no evidence to
show whether the assertions made by the West German firms about the
performance of their locomotives/diesel engines were subjected io any
critical scrutiny either by the Engineer deputed to West Gerraany for nego-
iations with the firm or by the Railway Board or by any competent techni-
cal body with a view to arrive at some rational conclusious,

1.178. The Committee find that the Railway Board’s main argument
in support of their decision to go in for 2500 horse power BB type loco-
motives for development of Suri fransmission had been that as the hydrau-
lic transmission had been developed only in West Germany, the develop-
ment of Suri transmission could be done by one of the leading hydraulic
transmission manufacturers in the West Germany. Further, the only
established firm in West Germany who offered to develop this trans-
mission was M/s. Maybach and this firm was agreeable to develop the
transmission only if their own Maybach engine was used. The choice of
the manufacturer was thus restricted to only one firm and the choice of the
diesel cngine to be used in conjunction with the Suri transmission also
go restricted because the firm made it a precondition that they “would not
be interested in developing Suri transmission alone without matching it
with their enzine as they would not be able to guarantee performance with
any other engine in the developmental stages.”

1.179. The Commitfee note from the evidence and subsequent written
information submitted in 1976 by the Railway Board as follows :

(i) The Member Mechanical in August 1964 had indicated that
2500 HP high speed Mavbach engines which were still under
developmental stage would introduce additional element of trial
on the same locomotive. However, the Railway Board ruled
out the ALCO locomotives, for the time being, for the deve-
lopment of Suri fransmission, as M/s. ALCO were unable to
develop the fransmission themselves and were prepared to
undertake this only after the Suri transmission had been fully
developed.
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i of the members of Technical Committee constituted by the

® O;eaﬂway Board in July 1965 pointed out that building of 2500

HP locomotive with Suri or any other hydraulic transmission

should present no problems, as 2600 HP locomotive (ALCO)

was already being manufactured in the country, This sug-

gestion had also been accepted by the then Member
Mechanical.

(i) Again in February 1966 the then Member Mechanical opined
that the best and the safest course would be to go in for proto--
type locomotives both with ALCO and Maybach engines for
development of Suri transmission which incidentally would
provide an adequate means of comparison with 2600 HP
ALCO locomotives already in use with the Indian Railways.
Thus the Member Mechanical on three different occasions
considered trial of Suri transmission with ALCO engine as
technically feasible,

(iv) The above proposal (February 1966) of the Member Mechnical
was not favoured by the subscquent Member (April 1966) on
the ground that this would jnvolve a de novo examination of
the matter and would thus cause delay in the finalisation of
the proposal being negofiated with the German firm. In other
words the Member Mechanical on April 1966 ruled out frials

of Suri transmission with ALCO engine on consideration other
than technical

(v) The final decision was based on the Railway Engineer’s visit to
West Germany (July-August 1966) who pointed out that
M/s. Maybach was the only firm in West Germany who offer-

ed to develop Suri transmission provided their own Maybach
engine was used.

(vi) Another important reason for procurement of diesel locomoftives
from West German firm is that the procurement was to be
financed by West German Credit and that the West German
credit loan authorities would not approve of procurement of
locos from sources other than West Germany. On this point the
representatives of the Ministry of Finance had however clari-
fied in evidence that “there would have been no problem from
the foreign exchange angle” if the Railways decided to go In
for 26000 HP locomotives fitted with ALCO engine.

1.180. In their supplementary memorandum and during fresh evidence
(February-March 1978), the representative of the Railway Board stated :

(1) The selection of West German locomotive WDM-3 became inevi-

table as the ALCO did not give a positive response to the sug-
gestion of undertaking development of the Suri transmission.

(2) The choice of locomotives for development of Suri transmission
was restricted to West Germany as there was virtually no other

comntry in the world where diesel hydraulic transmission had
been developed.



81

(3) The ALCO locomotives with 6 axles and heavier 2600 HP ALCO
engine were technically wmsuitable for the development of Suri
transmission. Within the limited permissible axle load, the use of
the heavier 2600 HP ALCO engine necessitates use of 6-axles
divided into two 3-zxle bogies, With hydraulic transmission, the
transfer of power to the axles is made through a cardon shaft and
gear boxes, and development of an arrangement for
power from a single transmission to two 3-axle bogies presented
serious technical problems. The Conmittee, however, must record
that the then Member Mechanical on four different occasions
(1964, 1965, February 1966 and April 1966) dealt with this
matter and did not consider trials of Suri transmission with
ALCO engine as technically unsuitable. Again this was not the
ground on which the final decision to procure the Maybach en-
gine was taken in August 1966.

(4) The question regarding sclection of Maybach engine for use in
conjunction with Suri transmission had been examined by the
High Power Committee and it was accepted as the most suitable
form of engine which could be adopted for development of Suri
transmission.

1.181, The Committee find that while keeping in view the West German
firm’s advice against 6-axle loco with single Suri transmission and insistence
of M|s. Maybach for use of their engine as brought out in the Railway Engij-
neer’s report, the Railway Board tock the decision in regard to use of May-
bach MD 1080 diesel engines disregarding the following points :

(a) The Maybach MD 1080 diesel engine had not till then been ins-
talled in any locomotive and had undergone bench tests onmly.

(b) Prototypes of this engine had not undergone trials under Indian
conditions nor had this engine been tried in Germany or anywhere
else.

(c) The past experience of the Indian Railways in regard to the per-
formance of Maybach engines on WDS-3 and ZDM-2 loco-
motives was not satisfacfory.

(d) The Technical Committee appointed by the Railway Board in
1965 to examine the offers of 5000 HP locomotives and the 20
Cylinder Maybach MD 1080 series engine had given only quali-
fied approval by saying that there would not be “undue risk” in
going in for these engines.

(¢) In the Railway Engineer’s report of 1966 there was no positive
statement in regard to the performance of these engincs. It
had only been mentioned that “M/s. Maybach had stated that
thexr modified 20 cylinder MD engine would be a good trouble-
free engine” and that “the German Federal Railways stated
tha: they were quite satisfied with the performance of May.
bach eng'nes but they needed greater amount of attention
end skill”.
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1.182. The Committee also find there were some other features in the
agreements cntered infto with the West German firm, which were not com-
pletely free from criticism. One such matter related to performance
guarantee. It i1s seen from the Audt paragraph that in 1964 itself the
Railway Board had indicated that adequate guaranfees on the performance
of the Locometives, engines and transmission should be forthcoming. In
regard to the gaarantee actually obtained the Chairman, Railway Board
stated in evidence (Auyust 1976) that “Their guuarantee, according to the
agrecmient, was worded in such a way as to mean that they were responsi-
ble only for metallurgical failures and manufacturing defects of the com-
ponents, but there was no performance guaranfec included in the agree-
ment. Therefore, it has become difficult to p npoint inem for any other
deficicncies.,” However, the Railway Board in their supplementary memo-
randuim of February 1978 have maintained that “Extens've guarantee terms
had becn included in the contract with the suppliers.”

1.183. 1t is not clear to the Committee as to what extensive guarantees
were obtained if these did not cover the performance of the locos, the
engine aud the transmission system and were confined to material, manu-
factur'ng and design defects of components. In regard (o Suri transmission
(Hydro-mechanical) the guarantee obtained from the manufacturers prov -
ded that its performance would not be inferior 10 the Maybach type K 252
transmission, i.e., Mekydro (hydraulic). The manufacturers have not been
able to ensure even this part of the guarantee, in that the performance of
the locomotives even after Suri transmission was modified to make it com-
parable to Mekydro transmission (hydraulic) have not shown any improve~
ment. The performance expected for the Maybach engine and Suri trans-
mission in terms of fuel saving and their availability was not incorporated in
the agreement, Inspite of the uncertaintics and misgivings about the per-
formance of these locomotives, why performance guarantee for the locomo-
tive as a whole including the untried engine and transmission system was
not obtained from the manufacturers is a matter which mystifies the Com-
Imittee.

1.184. It has been argued by the Ministry of Railways that since the
locomotives were built as per specificat ons drawn out by RDSO, aiter
cons'dering the engine characteristics advised by the manufacturers, it was
not feasible to have an overall performance guarantee for the entire locomo-
tive from the manufacturers for a trial locomotive being built at onr instance
and to our specifications. It is to be noted in this connection that what
was under trial in these locomot'ves was the transmission system and not
the Maybach diesel engine, whose pcerformance could and should have
been covered by adequte guarantees enforceable at the instance of the Rail-
way Board.

1.185. The Committee further find that no penal clause had been inclu-
ded fm the agreement with the West German firm under which the Railwavs
could recover the additional expenditure incurred due to failure of the
engine or the transmission system. In the absence of such a penal clause
the Railways cannot claim any compensation for the additional expenditure
incwrred due to inadequate performance of either the engine or the trans-
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mission system although so far as manufacturing defects or design defects
are concerned, M/s, Mak have been removing these defects without charg-
ing to the Railways.

1.186. The Committee learn that out of the eight locos 4 have beea
stabled requiring imported material for commissioning the same. The
Ministry of Railways have stated that for improving the position of fomr
focos presently in use initinl inputs for the first year to the tune of approxi-
mately Rs. 60 lakhs will have to be made followed by annual recurring
expendifure for maintenance spares of the order of Rs. 16 lakhs and the
expenditure for commissioning the four stabled locos was likely to be higher.
It is thus to be seen that besides the inifial investment of about Rs. 3.crores
on the acqusition of these locomotives, the Railway Board will have to
incur huge expenditure to bring these locos in proper order and keep them
fit for operations. But what distresses the Committee is that Mr. Suri him-
self pointed out that it is the fault of the Railways in putting these locomo-
tives straightway in nse without making any research. Mr. Suri had further
observed that “the heavily graded scction chosen viz., Guntakal-Madras
was incorrect for a light WDM-3 locomeotive of 4 axles, expecting to rep-
jace the 6 axled ALCO locomotive of greater horse-power and greater
weight, On this section the WDM-3 loco was literally thrashed to it limit
on up gradients wh ch is not good for any newly developed complex machine.
Since WDM-3 were allotted ageinst regular locomotive requirements the
Suvuhern Railway desired to get the same haulage as from ALCO locomo-
tives and met with frustration.” Explaining the reasons why the WDH-3
locomotives were used on heavily graded sections, the Railway Board have
stated that these locomolives had been procured aganst a specific project
and were therefore inmitially confined to a heavily graded section. For use
of these locomotives on passenger trains the permission of the German
Credit Bank was required and by the time permission for this change over
was obta ned, the rel’ability of the locomotives had already been seriously
affected due to non-availab lity of imported spares.

1.187. in the light of the above the Committee were distressed to learn
from the Railway Board in 1976 that in view of their experience of Suri
transmission they did rot propose any further development of Suri trans-
mission for high horse power locos, as clectric transmission has been indi-
genously developed and giving satisfactory service.

1.188. The Rajlway Board have stated that the WDH-3 locomotives

had been procured under a Research and Development Programme for the
exploitation of the concept of Suri transmission and that the infructuous
expenditure should be viewed in this background. In this context it is to
be noted that the then Chairman, Railway Board, while giving evidence
before the Committce in August 1976 made a categorical statement to the
effect that there was no R&D programme but the locomotives were pro-
cured against the specific programme of traffic movement and the credit
was also obta'ned for that. The only thing was that while getting them
opportunify was also taken to get locomotives fitted with Suri transmission.
As to whether a research programme could be financed under the terms
of the German Credit under which the locomotives were purchased, the
representative of the Ministry of Finance deposed before the Committee
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(1976) that ‘the proceeds of the loans were exclusively for the payment of
foreign exchange cost of Indian Railways for modernisation and rationalisa-
tion’ Inspite of the Railway Board Chairman’s categoried statement of
1976 to the effect that there was no R&D programme, the Railway Board,
in 1978, attempted to clarify it further by stating that the whole thing was
a development project which was used from the commercial angle as the
German loan conditions required it and to that extent it was a R&D project
with a little commercial bias. The Railway Board have also stated that
they would like to develop these locomotives and there was a proposal to
review the comunissioning of the 4 stabled locomotives after organising in-
puts for improving the position of 4 WDM-3 locomotives which are presently
in use and watching their performance for some time. The Committee,
however, are not able fo understand why the proposed review for commis-
sioning of the 4 stabled locomotives was not undertaken earlier as these
locomotives had been stabled since 1975-76. The Committee would like
that responsibility for this lapse may be fixed.

1.189. From the information made ava‘lable to the Committee the
following significant facts clearly emerge :

(i) In 1964, the procurement of these locomotives was indicated '
to the Ministry of Finance as part of Railways’ development
and modernisation programme in the Third Plan.

(i) These locomotives were intended to cope with the heavy in-
cresse in tariffic.

(fii) These locomotives were to be deployed for the export of ore
of ‘some million tons’ throngh ports at Vizag and Madras.

(iv) These locomotives were to be deployed for handling additional
traffic particularly coal, ore on high gradients and procurement
was justified on economic considerations.

(v) The use of the WDH-3 locos on passenger trains could not be
continued because of the specific project under which they had
been procured which lim ted their use for freight traffic. For
use on the passenger trains permission of the Germen Credit
Bank was required. There could not be any such limitations
on the use of locomotives if they were for R&D project.

The Committee are also unable to reconcile the statement
of the Railway Board that the locomotives were for a rescarch
and development programme with their inability to deploy
them on passenger trains for research and development.

(vi) The procurement of these locomotives was a part of the develop-
ment programme of the Railways in the fourth and fifth years
of the Third Five Year Plan, the finance for wh'ch was fo be g
partly met out of German Credit,

(vl) In deciding to procure locomotive of 2500 HP one of the consi-
derations was that the Railway Board would be able to obtain
economic bids and locomotives of proven quality.
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(viii) The loan agreement for the West German credit specifically
stated that this was for modermisation uand rationalisation of
the raillways’ programme and that inter-alia sound financiel
practices must be observed in the projects financed from the
loan

(ix) This particular project was appraised by the West German Credit
authorities and tlns could be required for only in case of com-
mercial loan investtnent and not in the case of R&D project.

(x) The expenditure of about Rs. 3 crores on procarement of 8
WDM-3 locomotives has been booked under Depreciation Re-
serve Fund on replacement Account and not to Revenve fo
which normally Research and Development expenditure is
allocable.

(xi) These locos were not put to rigorous and comprehensive fests
which locos developed under an experimental research pro-
gramme have to go through. In fact there were no research
test facilities established by the Railways which were an essen-
tial prerequisite to the research development programme.

It appears that none of the above considerations could be
relevant in a R&D programame but only for a commercial pro-
ject. The Committee feel that it was primarily a commercial
project for the Indian Railviays and a research and develop-
ment programme for the Germans. In fact, it appears that
the German meinufacturers in return for a loan to the Indian
Railways, in effect were experimenting on a new loco and 2
pew engine and a new transmission system at the expense of
the Indian Railways.

1.190. Another exceptionable feature of the arrangement entered imto
vith the West German firm was that the manufacturers imposed a condition
that they would be interested in the supply of locomotives fitted with Suri
trammslon only if a minimum number of locomotives were ordered and
in the process they were able to foist 8 locomotives fitted with their own un-
tried engines on the Indian Railways. This was facilitated through the
offer of an easy West Germmn credit. The Committee forther note that
during evidence (1976) the Chaiman, Railway Board stated that “Pedmps
4 Jocomotives would have been the minimpm wumber that was
In their supplementary memorandum of February 1978 the Railway Board
stated that the minimum number required was not less than six locomotives
with the Suri transmission for the specific service in Madras-Hospet sections.
The Committee is unable to understand that if the locos were for a rescarch
and development project, ﬂ:enhowtbennmbero“oeomoﬁveanumd!or

a specific commercial service was relevant. Again the Committee
feel that if two locomotives with Mekydro transmission were sufficient as
comparators, only an equal number of locos with Suri transmission would
bave been enough for evalmation of performance.

4 LSS/78—9
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1.191. The Committee find that an important consideration in the pro-
curement of WDM-3 2500 HP (BB design) locos was that they would more
or lees perfom what the WDM-2 2600 HP (Co Co design) Jocos, manufac-
tured in this country, were performing and that with Suri transmission would
give a higher efficiency and savings in fuel to the extent of 5 to 9 per
cent. Actually the performance of the WDM-3 locos had been poor and
were consuming 20 per cent more fuel as against the anticipated savng of
S t0 9 per cent. The Railway Board submitted (1978) that the actual per-
formance of the WDM-3 engine under site conditions in relation to {est
bench results would vary from design to design and RDSO’s comments
w.th regard to inferior performance of WDM-3 under site conditions does
not reflect the basis on which the choice of the engine was made. The
Railway Board also stated that comparing something which was in use for
10 years with one in use for 10 inonths was not relevant, not desirable and
not necessary. The Railway Board further stated that the two locomotives
(WDM-3 and WDM-2) were tried in Brindavan Express between Madias
and Bangalore, where the speeds attaimed were higher, and the WDM.!
locos showed 4 per cent lower fuel consumption than the WDM-2 locos.
However, the use of WDM-3 locos on passenger trains could not be conti-
nued because of the specific project commitment which limited their use
for freight traffic between Madras and Hospet. This fits in ill with the
claim of the Railway Board in Supplementary evidence that this vwps a
design and development effort. When permission for use on passenger
services was obtained from the Geran Bank authorities, the reliabilify of
the locos had impaired on account of noun-availability of spares.

1.192. The Commitice are unable to appreciate the reason for not com-
paring the WDM-2 locos with WDM-3 locos as submitted by the Railway
Board in the Supplementary memorandum, when the locos hind been
procured on the understanding reccived from the manufacturer
that the WDM-3 Jocos’ performance would not be inferior to that
of WDM-2 locos. The Committee note that the manufacturers have attri-
buted the non-realisation of fuel saving to the configuration of the combus-
tion chamber of the engine which resulted in the consumption of 10 per cent
more fuel and that any possible advantage gamed in transmission efficiency
was likely to be offset, in fact over shadowed, by the lower engine efficiency.
Agzin, the poor performance of WDM-3 locos had been ascribed to Suri
transmission system but it did not show any improvement even after the
Suri transmission had been blanked off in these locos. Even the perfor-
mance of the locos equipped with Mekydro (hydraulic) transmission has
been no better than that of the locos equipped with Sauri transmission (hydro-
mechanical) establishing thereby that the transmission system alone was
not responsible for the failure or for the poor performance of the Jocomo-
fives. In the context of the equally poor performance of the WDM-3
locomotives fitted with Sur transmission and the one fitted with the Meky-
dro, it is not unreasonable to infer that the main cause of frouble was the
improper functioning of the untried diesel engine. Actually, the former
Chairman of Railway Board admitted (1976) that when the Railway went
for an aMogether unfried engine for 16 to 20 cylinders, perhaps some per-
formance tests would have been held so that it did ot rum into difficulties.
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1.193. The Committee, therefore, desire that an independent high
powered Technical Commiittee be constituted with a view :

(i) to ascertain whether in the circumstunces then prevailing selec-
tion of WDM-3 locomotives with Meybech engine was the
correct choice ;

(i) whether the assertions made by the West German firms about the
performance of their locomotives/diesel engines were subjected
to any critical scrutiny either by the Engineer deputed to West
Germany for negotiations with the firm or by the Railway
Board or any comptent technical body ;

(C¥) whether there was any lapse in obtaming full guaramtee terms
from German suppliers; and

(iv) whether a fair trial has been given to these locomotives to prove
their efficiency.

New DEeLHI;

April 17, 1979,
Chatra 27, 1901(8)
P. V. NARASIMHA RAO,
Chairman,

Public Accounts Committee.
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APPENDIX
Conclusions and Recommenddtions

The Committee find that eight WDM-3 locomotives were procured by the Railways
from a West German firm with the objective of developing Suri transmission for high speed
traction with a view to obtaining operational efficiency and fuel economy. The total expendi-
ture booked upto August 1975 towards the cost of these locomotives was Rs. 3.37 crores.
Out of the eight Iocomotives, six had been equipped with Suri transmission and two with
Mekdro transmission. Four out of the six WDM-3 locomotives equipped with Suri transmis-
sion had to be stabled within a very short time of acquisition. Apart from the four locomotives
having to be stabled, the Suri transmission had been blanked off by the manufacturers on
the ground that the transmission system was responsible for the poor performance of the
locomotives. Thus the objectives of purchasing 2500 horse power locos (WDM-3), namely,
development of Suri transmission for high speed traction with a view to obtaining operational
efficiency and fuel economy have not been realised. The circumstances leading to this purchase
of eight WDM-3 locomotives are discussed in the subsequent paragraphs.

The Committee find that Suri transmission was first used in seven 650 horse power
diesel shunting-cum-shuttle service locomotives which were developed and manuafctured by
M/s. Mak of West Germany. These locomotives placed in service during 1961-62 were not
giving good performance. The Committee were informed by the Chairman, Railway Board
in August 1976 that trials had been going with 650 horse power locomotives when a decision
was taken that “they should go in for a higher horse power engine & Suri transmission
was more beneficial at higher speeds.” According to the Member Mechanical who deposed
(August 1976) before the Committee, the conclusion that 5-9 per cent sarvings in fuel
consumption, if Suri transmission was used in higher horse power locomotives was “just a
theoritical conclusion”, although in # very general manner he added that “initially with every
new unit one does experience trouble, e.g., with all our steam locomotives and the diesel
ones, we always had some trouble or the other”, However, in their supplementary memo-
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1.176 Railways

randum furnished in February 1978 the Railway Board stated that consequent to the
“successful trifls” with Suri transmission in low horse power locomotives it was proposed
to develop this transmision for higher horse power range for main line applications. The
Railway Board could not furnish a precise evaluation, as asked for by the Committee, of
the benefits derived by installation of Suri transmission in low horse power low speed diesel
shunting locomotives to prove that higher efficiency and fuel savings in the use of Suri
transmission had been successfully established before it was decided to go in for development
of this transmission in higher horse power locomotives. In fact the results of the trials of
Suri transmission on low H.P. engines were not available when the decision to go in for
higher H.P. engines with Suri transmission was taken.

Between 1962 and 1964 the Railway Board considered the questi
) on of the procure-
ment and development of Suri transmission in 5.000 horse qpower looomort)ives rgr
alternatively  in 250 O or 2600 horse power locomotives. In September
1964, the Railway Board issued tender enquiries to some West German firms for procur-

ing 5,000 horse power locomotives because efforts were then being made to procure West

German credit. The offers of the two West German firms received in response to these
tender enquiries were examined by a Technical Committee appointed in June 1965. That
Committee on various considerations came to the conclusion that no economic benefits of
capital and maintenance costs could be expected of 5,000 horse power locomotives as com-
pared to those of dual coupled 2600 horse tai:)wer diesel locomotives of ALCO design. In
June 1966, the Railway Board decided that taking all factors into consideration, procurement
of 5,000 horse power locomotives for developing Suri transmission could not be justified
and since the standard B.G. locomotive on Indian Railways was of 2600 horse power, the
Board felt that it should be possible to design and fit 2600 horse power Suri transmission
in a diesel locomotive of ueléluivalent horse power. It was accordingly decided that it would
be more prudent to go infor 2600 horse power locomotives rather than for 5,000 horse
power locomotives. The Railway Board then decided to procure six or eight number of 2600
horse power Co Co type locomotives fitted with medium speed engines and Suri transmission
and for this purpose a senior Mechanical Engineer of the Railways was deputed to West
Germany to have informed talks with the representatives of the firms concerned and the
OGerman Credit Loan Authorities for obtaining their reaction to the proposal of procuring
2600 horse power locomotives instead of 5000 horse power locomotives. In the light of
the report of the Mechanical Engineer of Railways deputed to West Germany, the Railway
Board decided in August 1966 to procure 2500 horse power BB 19 tonne axle load mixed
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secvice locomotives with high speed Maybach MD 1080 diesel engines and fitted with 2500
horse power Suri/Mekydro transmission.

In this connection, the Committec however, observe that the report of Railway
Engineer deputed to West Germany was nothing but a record of the discussions he bad
with the representatives of various firms, the German Federal Railways and the German
Credit loan authorities. Obviously what the Railway Engineer had done was that he had
recorded what he had been told by the German firms in regard to the “ease of manufacture
and maintenance of 4 axle BB type locomotives, lower cost of BB type of locomotives com-
pared to the Co-Co type”, unsuitability of a six axle locomotive such as ALCO for the
development of Suri transmission, the high expectations about the performance of 20 cylinder
MD engine proposed to be used in the locomotives. There is no evidence to show whether
the assertions made by the West German firms about the performance of their locomotives/
diesel engines were subjected to any critical scrutiny either by the Engineer deputed to

West Germany for negotiations with the firm or by the Railway Board or by any competent
technical body with a view to arrive at some rational conclusions.

The Committee find that thc Railway Board's main argumcnt in support of their
decision to go in for 2500 horse power BB type locomotives for development of Suri trans-
mission had been that as the hydraulic transmission had been developed only in West
Germany, the development of Surj transmission could be done by one of the leading hydrau-
lic transmission manufacturers in the West Germany. Further, the only established firm
in West Germany who offered to develop this transmission was M/s. Maybach and this
firm was agreeable to develop the transmission only if their own Maybach engnie was used.
The choice of the manufacturer was thus restricted to only one firm and the choice of the
diesel engine to be used in conjuction with the Suri transmission also got restricted because
the firm made it a precendition that they “would not be interested in developing Suri trans-

mission alone without matching it with their engine as they would not be able to guarantee
performance with any other engine in the development stages.”

06
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1.179

Railways 1.179. The Committee note from the evidence and subscquent written information sub-
mitted in 1976 by the Railway Board as follows :

(i) The Member Mechanical in August 1964 had indicated that 2500 HP high speed
Maybach engines which were still under developmental stage would introduce
additional element of trial on the same locomotive. However, the Railway
Board ruled out the ALCO locomotives, for the time being, for the development
of Suri transmission, as M/s. ALCO werc unable to develop the transmission
themselves and werc prepared to undertake' this only after the Suri transmission,
had been fully developed.

(i1} One of the members of Technical Committee constituted by the Railway Board in
July 1965 pointed out that building of 2500 HP locomotive with Suri or any
other hydraulic transmission should present no problems. as 2600 HP locomo-
tive (ALCO) was already being manufactured in the country. This suggestion
had also been accepted by the then Member Mechanical.

(iii) Again in Fcbruary 1966 the then Member Mechanical opined that the best and
the safest course would be to go in for prototype locomotives both with ALCO
and Maybach engines for development of Suri transmission which incidentally
would provide an adequate means of comparison with 2600 HP ALCO loco-
motives already in use with the Indian Railways. Thus the Member Mechani-
cal on three different occasions considered trial of Suri transmission with ALCO
engine as technically feasible.

(iv) The above proposal (Fcbruary 1966) the Member Mechanical was not favoured
by the subsequent Member (April 1966) on the ground that this would involved
@ de novo examination of the matter and would thus cause delay in the finali-
sation of the proposal being negotiated with the German firm. In other words
the Member Mechanical on April 1966 ruled out trials of Suri transmission
with ALCO enginc on consideration other than technical.

{v) The final decision was based on the Railway Engineer’s visit to West Germany
(July-August 1966) who pointed out that M/s. Maybach was the only firm
in West Germany who offered to develop Suri transmission provided their own

o
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Maybach engine was used.




(vi) Another important reason for procurement of diesel locomotives from West
German firm is that the procurement was to be financed by West German
Credit and that the West German Credit loan authorities would not approve
of procurement of iocos from sources other than West Germany. On this point
the representatives of the Ministry of Finance had however clarified in evidence
that “there would have been no problem from the foreign exchange angle” if
the Railways decided to go in, for 2600 HP locomotives fitted with ALCO
engine.

7 1.180 Railways In their supplementary memorandum and during fresh evidence (February-March
1978). the representative of the Railway Board stated :

t

(1) The selection of West German locomotive WDM-3 became inevitable as the
ALCO did npt give a positive response to the suggestion of undertaking deve-
lopment of the Suri transmission.

(2) The choice of locomotives for development of Suri transmission was restricted
to West Germany as there was virtually no other country in the world where
diesel hydraulic transmission had been developed.

(3) The ALCO locomotives with 6 axles and heavier 2600 HP ALCO engine were
technically unsuitable for thc development of Suri transmission. Within_the
Iimited permissible axle load, the use of the heavier 2600 HP ALCO engine
necessitates use of 6-axles divided into two 3-axle bogies. With hydraulic
transmission, the transfer of power to the axles is made through a cardon shaft
and gear boxes, and dcvelopment of an arrangement for distributing power
from a single transmission to two 3-axle bogies presented serious technical pro-
blems. The Committee, however must record that the then Member Mechani-
cal on, four different cccasions (1964, 1965, Februaty 1966 and April 1966)
dealt with this matter and did not consider trials of Suri transmission with ALCO
engine as technically unsuitable. Again this was not the ground on which the
final decision to procure the Maybach engine was taken in August 1966.

6



(4) The question regarding selection, of Maybach engine for use in conjunction with
Suri transmission had been examiined by the High Power Committee and it was
accepted as the most suitable form of engine which could be.adopted for

development of Suri transmission.

‘The Committee find that while keeping in view the West Germany firm’s advice against
6-axle loco with single Suri transmission and insistence of M/s. Maybach for use of their
engine as Meuga, out in the Railway Engincer’s rcport, the Railway Board took the decision
in regard to use of Maybach MD 1080 diescl engines disregarding the following points :

(a) The Maybach MD 1080 diesel engine had not till then been installed in any
locomotive and had undergone bench tests only.

(b) Prototype of this cngine had not undergone trials under Indian conditions nor
had this engine been tried in Germany or anywhere else.

(c) The past experience of the Indian Railways in regard to the performance of
Maybach engines on WDS-3 and ZDM-2 locomotives was not satisfactory.

1.181 Railways

() The Technical Committee appointed by the Railway Board in 1965 to examine
the offers of 5000 HP locomotives and the 20 Cylinder Maybach MD 1080
series engine had given only qualified approval by saying that there would not

be “undue risk” in going in for these engines.

(¢) In the Railway Enginecr’s report of 1966 there was no positive statement in
regard to the performance of these engines. It had only been mentioned that
“M/s. Maybach had stated that their modified 20 cylinder MD engine would
be a good trouble-free engine” and that “the German Federal Railways stated
that they were quite satisfied with the performance of Maybach engines but they

needed greater amount of attention and skill”.

1.182 —Do— The Committee also find that there were some other features in the agreements
entered into with the West German firm, which were not completely free from criticism. One
such matter related to performance guarantee. It is seen from the Awdit Paragraph that
in 1964 itself the Railway Board had indicated that adequate guarantees on the performance
of the locomotives, engines and transmission should be forthcoming. In regard to the
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guarantec _actually obtained the Chairman, Railway Board stated in evidence {August 1976)
that “Their guarantee, according to the agreement, was worded in such a way as to mean
that they were responsible only for metallurgical failurcs and manufacturing defects of the
components, but therc was no performance guarantce included in the agreement. There-
fore, it has become difficult to pinpoint them for any other deficiencies.” However, the
Railway Board in their supplementary memorandum of February 1978 have maintained
that “Extensive guarantee terms had becn included in the contract with the suppliers.”

It is not clear to the Commitec as to what cxtensive guarantees were obtained if
these did not cover the performance of the locos, the engine and the transmission system and
were confined to material, manufacturing and design defccts of components. In regard to
Suri transmission (Hydro-mechanical) the guarantec obtained from the manufacturers pro-
vided that its performance would not be inferior to the Maybach type K 252 transmission,
i.e., Mckydro (hydrauiic). The manufacturers have not been able to ensure even this part
of the guarantee, in that the performance of the locomotives even after Suri transmission
was modified to make it comparable to Mekydro transmission (hydraulic) have not shown
any improvement. The performance expected for the Maybach engine and Suri transmis-
sion in terms of fuel saving and their availability was not incorporated in the agreement.
Inspite of the uncertainties and misgivings about the performance of these locomotives, why
performance guarantee for the locomotive as a whole including the untried engine and trans-
mission system was not obtained from the manufacturers is a matter which mystifies the

Commiittec.

It has been argued by the Ministry of Railways that since the locomotives were built
as per specifications drawn out by RDSO, after considering the engine characteristics advised
by the manufacturers, it was not feasible to have an overall performance guarantee for the
entire locomotives from the manufactures for a trial locomotive being built at our instance
and to our specifications. It is to be noted in this connection that what was under trial in
these locomotives was the transmission system and not the Maybach diesel engine, whose
performance' could and should have been covered by adequate guarantees enforceable at

the instance of the Railway Board.
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The Commiitee further find that no penal clause had been included in the agreement
with West German firm under which the Railways could recover the additional expenditure
mcurred due to failure of the engine or the transmission system. In the absence of such a
penal clause the Railways cannot claim any compensation for the additional expenditure in-
curred due to inadequate performance of gither the engine or the transmission system although
so far as manufacturing detects o1 design defects are concerned, M/s. Mak have becn rc-
moving these defects without charging to the Railways.

The Committet; learn that out of the cight locos 4 have been stabled requiring imported
material for commissioning the same. The Ministry of Railways have stated that for
improving the position of four locos presently in use initial inputs for the year to the
tune of approximately Rs. 60 lakhs will have to be made followed by annual recurring
expenditure for maintenance spares of the order of Rs. 16 lakhs and the expenditure for
commissioning the four stabled locos was likely to be higher. It is thus to be seen that besides
the initial investment of about Rs. 3 crores on the acquisition of these locomotives, the Rail-
way Board will have to incur huge expenditure to bring these locos in proper order and
keep them fit for operations. But what distresses the Committee is that Mr. Suri himself
pointed out that it is the fault of the Railways in putting these locomotives straightaway in usc
without making any rescarch. Mr. Suri had further observed that “the heavily graded section
chosen viz., Guntakal-Madras was incorrect for a light WDM-3 locomotive of 4 axles,
expecting to replace the 6 axled ALCO locomotive of greater horse-power and greater
weight. On this section the WDM-3 loco was literally thrashed to its limit on up gradients
which is not good for any newly developed complex machine. Since WDM-3 were allotted
against regular locomotive requirements the Southern Railway desired to get the same
haulage as from ALCO locomotives and met with frustration.” Explaining the reasons why
the WDM-3 locomotives were used on heavily graded sections, the Railway Board have
stated that these locomotives had been procured against a specific project and were therefore
initially confined to a heavily graded scction. For use of these locomotives on passenger
trains the permission of the German credit Bank was required and by the time permission
for this change over was obtained, the reliability of the locomotives had already been
seriously affected due to non-availability of imported spares.

In the light of the above the Committec were distressed to learn from the Railway
Board in 1976 that in view of their experience of Suri transmission they did not propose any
further development of Suri transmission for high horse power locos, as electric transmission
bas been indigenously developed and giving satisfactory service.
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under a Besearch and Development Programme for the exploitation of the concept of Suri
transmission and that the infructuous expenditure should be viewed in this background. In
this context it is to be noted that the then Chairman, Railway Board while giving evidence
before the Committec in August 1976 made a categorical statcment to the effect that there
was no R&D programme but the locomotives were procured against the specific programme
of traffic movement and the credit was also obtained for that. The only thing was that while
getting them opportunity was also taken to get locomotives fitted with Suri transmission. As
to whether a research programme could be financed under the terms of the German Credit un-
der which the locomotives were purchased, the representative of the Ministry of Finance depos-
ed before the Committce (1976) that ‘the procceds of the loans were exclusively for the pay-
ment of foreign exchange cost of Indian Railways for modernisation and rationalisation. Inspite
of the Railway Board Chairman’s categorical statement of 1976 to the effect that there was
no R&D programme, the Railway Board, in 1978, attempted to clarify it further by stating
that the whole thing was a devclopment project which was used from the commercial angle
as the German loan conditions required it and to that extent it was a R&D project with
a little commercial bias. The Railway Board have also stated that they would like to develop
these locomotives and therc was a proposal to review the commissioning of the 4 stabled
locomeotives after organising inputs for improving the position of 4 WDM-3 locomotives which
are presently in use and watching their performance for some time. The Committee, however,
are not able to understand why the proposed review for commissioning of the 4 stabled loco-
motives was not undertaken earlier as these locomotives had been stabled since 1975-76.
The Committee would like that responsibility for this lapse may be fixed.

From the information made available to the Committee the following significant facts
clearly cmerge :

(i) In 1964, the procurement of these locomotives was indicated to thc Ministry
of Finance as part of Railways’ development and modernisation programme
in the Third Plan. ’

(ii) These locomotives were intended 1o cope with the heavy increase in traffic.

(iii) These locomotives were to be deployed for the export of ore of ‘some mil-
lion tons™ through ports at Vizag and Madras.
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(iv)

(v)

These locomotives were to be deployed for handling additional traffic parti-
cularly coal, orc on high gradients and the procurement was justified on eco-
nomic considerations.

The use of the WDM-3 locos on passenger trains could not be continued be-
cause of the specific project under which they had been procured which
limited their usc for freight traftic. For use on the passenger trains permission
of the German Credit Bank was required. There could not be any such
limitations orni the use of locomotives if they were for R & D project.

The Committee arc also unable to reconcile the statement of the Railway
Board that the loccmotives were for a research and development programme
with their inability to deploy them on passenger trains for research and
development.

(vi) The procurement of these locomotives was a part of the development pro-

(vii)

(viil)

(ix)

(x)

gramme of the Railways in the fourth and fifth years of the Third Five Year
Plan, the finance for which was to be partly met out of German Credit.

In deciding to procure locomotive of 2500 HP one of the considerations was
that the Railway Board would be able to obtain economic bids and locomo-
tives of proven quality.

The loan agrcement for the West German credit specifically stated that this
was for modcrnisation and  rationalisation of thc railways’ programme and
that inter-alia sound financial practices must be observed in the projects
financed from the loan.

This particular project was appraiscd by the West German Credit authorities
and this could be required for only in case of commercial loan investment
and not in the case of R & D project.

The expenditure of about Rs. 3 crores on procurement of 8 WDM-3 locomo-
tives has been booked under Depreciation Reserve Fund on Replacement
Account and not to Revenue to which normally Research and Development
expenditure is allocable.
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(xi) These locos were not put to rigorous and comprehensive tests which locos
developed under an experimental research programme have to go through.
In fact there were no research test facilities established by the Railways which
were an essential prerequisite to the research development programme.

It appears that none of the above considerations could be relevant in a
R & D programme but only for a commercial project. The Committee feel
that it was primarily a commercial project for the Indian Railways and a
rescarch and development programme for the Germans. In fact, it appears
that the German manufacturers, in return for a loan to the Indian Railways,
in effect were experimenting on a new loco and a new engine and a new trans-
mission system at the expense of the Indian Railways.

Another exceptionable feature of the arrangement entered into with the West German
firm was that the manufacturers imposed a condition that they would be interested in the
supply of locomotives fitted with Suri transmission only if a minimum number of locomo-
tives were ordered and in the process they were able to foist 8 locomotives fitted with
their own untried engines on the Indian Railways. This was facilitated through the offer
of an easy West German credit.  The Committee further note that during evidence (1976)
the Chairman, Railway Board stated that “Perhaps 4 locomotives would have been the
minimum number that was necessary”. In their supplementary memcrandum of February,
1978 ihe Railway Board stated that thc minimum number reguired was not less Fhan
six locomotives with the Suri transmission for the specific service in Madras-Hospet sec-
tions. The Committee is unable to understand that if the locos were for a rescarch and
development project, then how the number of locomotives required for manning a specific
commercial service was relevant. Again the Committec feel that if two locomotives with
Mekydro transmission were sufficient as comparators, only an equal number of locos with
Suri transmission would have been enough for cvaluatien of performance.

The Committee find that an important consideration bhi the procurement of WDM-3
2500 HP (BB design) locos was that they would more or less perform what the WDM-2
2600 HP (Co Co design) locos, manufactured in this countrv. were performing and that
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with Suri transmission would give a higher efficiency and savings in full to the extent
of 5 to 9 per cent. Actually the performance of the WDM-3 locos had been poor and were
consuming 20 per cent more fuel as against the anticipated saving of 5 to 9 per cent. The
Railway Board submitted (1978) that the actual performance of the WDM-3 engine
under site conditions in relation to test bench results would vary from design to design and
RDSO’s comments with regard to inferior performance of WIDM-3 under site conditions
does not reflect the basis on which the choice of the engine was made. The Railway
Board also stated that comparing something which was in use for 10 years with one in
use for 10 months was not relevant, not desirable and not necessary. The Railway Board
further stated that the two locomotives (WDM-3 and WDM-2) were tried in Brindavan
Express between Madras and Bangalore, where the speeds attained were higher, and the
WDM-3 locos showed 4 per cent Jower fuel consumption than the WDM-2 locos. How-
ever, the use of WDM-3 locos on passenger trains could not be continued because of the
specific project commitment which limited their use for freight traffic between Madras
and Hospet.  This fits in ill with the claim of the Railway Board in Supplementary
evidence that this was a design and development effort. When permission for use on
passenger services was obtained from the German Bank authorities, the reliability of the
locos had impaired on account of non-availability of spares.

The Comini'tee arc unable to appreciate the reason for not comparing the WDM-2
locos with WDM-3 locos as submitted by the Railway Board in the Supplementary memo-
randum, when the locos had been procured on the understanding reccived from the manu-
facturer that the WDM-3 locos’ performance would not be inferior to that of WDM-2
locos The Committee note that the manufacturers have attributed the non-realisation of
fuel saving to the configuration of the combustion chamber of the engine which resulted in
the consumption of 10 per cent more fucl and that any possible advantage gained in trans-
mission efficiency was likely to be offset, in fact over shadowed, by the lower engine effi-
ciency. Again, the poor performance of WDM-3 locos had been ascribed to Suri trans-
mission system but it did not show anv improvement even after the Suri transmission had
been blanked off in these locos. Even the performance of the locos equipped with Mekydro
(hydraulic) transmission has been no better than that of the locos equipped with Suri
transmission (hydro-mechanical) cstablishing thereby 1hat the transmission system alone
was not responsible for the failure or for the poor performance of the locomotives. In
the context of the equally poor performance of the WDM-3 locomotives fitted with Suri
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transmission and thc ones fitted with the Mekydro, it is not unreasonable to infer that the
main cause of trouble was the improper functioning of the untried diesel engine. Actually,
the former Chairman of Railway Board admitted (1976) that when the Railways went
for an altogether untried engine for 16 to 20 cylinders, perhaps some performance tests
could have been held so that it did not run into difficulties.

The Committee, therefore, desire that an independent high powered Technical Com-
mittee be constituted with a view :

(i) to ascertain whether in the circumstances then prevailing selection of WDM-3
locomotives with Meybach ¢ngine was the correct choice ;

(ii} whether the assertions made by the West German firms about the performance
of their locomotives/diesel engines were subjected to any critical scrutiny
either by the Engineer deputed to West Germany for negotiations with the
firm or by the Railway Board or any competent technical body ;

(iii) whether there was any lapse in obtaining full guarantee terms from German
suppliers ; and

(iv) whether a fair trial  has been given to these locomotives to prove their effi-
ciency.
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