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INTRODUCTION 

I, the Chairman of the Public Accounts Committee as authorised 
by the Committee, do present on their behalf this Hundred and 
Thirty-Fifth Report of the Public Accounts Committee (Sixth Lok 
Sabha) on paragraphs 9 and 10 of the Report relating to D.C. 
Electric Traction included in the Report of the Comptroller and 
Auditor General of India for the year 1975-76, Union Government 
(Railways) . 

2. The Report of the Comptroller & Auditor General of India 
for the year 1975-76, Union Government (Railways) was laid on' 
the Table of the House on 13th June, 1977. The Public Accounts 
Committee (1978-79) examined these paragraphs at their sittings 
held on 8, 9 and 10th November, 1978. The Committee considered 
and finalised the Report at their sitting held on 27th April, 1979. 
The Minutes of, the sittings form Part lIt o~ the Report. 

3. 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. 

4. The Committee place on record their appreciation of the 
assistance rendered to them in the examination of this paragraph 
by the Comptroller and A'Uditor General of India. 

5. The Committee would also like to express their thanks to the 
Chairman and Members of the Railway Board for the cooperation 
extended by them in giving information to the Committee. 

NEW DELHI; 

Aprif30,1979-

Vaisakha 10, 1901 (S). 

P. V. NARASIMHA RAO, 
Chairman, 

Public Accounts Committee. 

*Not printed One Cyclostyled Cop\' laid on the Table of the HoUl(: and Five Copiet 
placed in Parliament Library. 

(\') 



CHAPTER I 

REPORT 
D.C. ELECTRIC LOCOMOTIVES (WCG-2) 

Audit Paragraph 

:",. 

1.1. Bombay-Igatpuri and Bombay-Pune sections of Central 
Railway were progressively provided with direct current (D.C.) 
electric traction since 1928-29. D.C. electric locomotives (57 num-
bers--41 freight type and 16 passenger type) which were in Use on 
these sections since then had become due for replacement in 1963-
64. In September 1963, the Railway Board decided to replace these 
57 old D.C. locomotives during the Fourth Five Year Plan period. A 
formal order for the manufacture of ten 1,500 V D.C. freight type 
locomotives was placed on the Chittaranjan Locomotive Works by 
the Railway Board in October 1964. 

1.2. In January 1965 the Central Railway Administration in-
formed the Railway Board that owing to development and ind'US-
trialisation in the Bombay area and the expansion of the Bombay 
Port and other factors, the traffic across Thull ghats (North-east 
line) and Bhore ghats (South-east line) was likely to be substan-
tially heavier by the end of the Fourth Five Year Plan period than 
what it was then. It was, therefore, necessary to increase the line 
capacity on these ghat sections. It was considered by the Railway 
Administration that provision of locomotives capable of hauling 
1,830 tonnes trailing loads in both the directions over these ghats 
(as against the then existing limitation of trailing loads of 1,250 
tonnes during dry season and one thousand tonnes during mon-
soon) at speeds reaching 15 kms per hour would give an irmne-
diate increase of about 50 per cent in the line capacity for goods 
trains without having to increase the number of trains to be run. 

1.3. The Central Railway Administration further pointed O'Ut to 
the Railway Board in June 1965 that keeping in view the fact that 
the authorised trailing loads on a neighbouring section viz., Igat-
puri-Bhusaval Section, after electrification with 25,000 V A.C. 
traction had been specified as 2,314 tonnes in the up direction from 
Bhusaval to Igatpuri and 1,990 tonnes in the down direction from 
Igatpuri to Bhusaval, it would be desirable that the new D.C 
engines for the Bombay-Igatpuri and Bombay-Pune Sectio!l9 



2 

were designed to haul the same loads to avoid stepping downj'llp 01· 
the loads at Igatpurl. The higher trailing loads would also give 
substantial benefit in ncre~ n~ ~e throughput across the ghat 
sections which were major bottlenecks. 

1.4. Originally, the Railway Board, after due consideration of 
the relative ments of the BB and Co Co design locomotives, de-
cided in 1965 to adopt the four-axled BB monomotor bogie e ~  

for locomotives for 1,500 V D.C. operation. One of the important 
considerations was that the production of BB design A.C. locomo-
tives was already established at Chittarajan Locomotive Works and 
the manufacture of D.C. locomotives of BB design would present 
no problem. However, in December 1966, the Railway Board de-
cided to change over to six-axled Co Co design for the locomotives 
on the following considerations, amongst others: 

(i) The BB design motor would require considerable modi-
fication necessitating change in the bogie. This would, in 
turn, require prototype trials to prove the designs be-
fore bulk production commenced. With this apprecia-
tion the Chittaranjan Locomotive Works estimated that 
a prototype BB could be delivered in about 3 years time 
and bulk production could start only after 4 years. This 
schedule would be totally unsuitable as the requirements, 
of Central Railway were urgent.. 

(ii) For the Co Co design the Research, Designs and Stan-
dards Organisation had proposed to adopt established' 
traction motors and proved ALCO bogies. This would' 
enable the Chittaranjan Locomotive Works to start out-
turn in about 21 years' time and complete about 
25/27 locomotives by March 1970. 

(iii) The overall foreign e ~ an e commitment for the BE 
design would more than for the Co  Co design (the 
fO:t"eign exchange content of a BB design locomotive 
being about Rs. 1.20 lakhs more than that of a Co Co 
design locomotive). The total cost of BB design was, 
however, less by about Rs. 2.3 lakhs per locomotive. 

(iv) A fleet of 57 Co Co locomotives was expected to give-
about 30 per cent additional throughput as compared t-> 
the BB design. 

Accordingly, the Railway Board, during 1964-68, placed ,orders-
on ~ Chittaranjan Locomotive Works for the manufacture of 57. 
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D.9.. ~l ~~r~ l.oco .~v~ ( ~  ~ Co Co ~ ~ on priority 
~~ ~. Th.e o .u ~on ' ~~ ~ . l e~ ~  ~ ~ .~~~  w.it1;l.i.n 21 y'~a l a 
and fYl. ou u~  o~ 25/27, loco o v~.  was to ~ re,a.<;lle.d, QY M ~rcl l. 
1970. ' 

1.5. The design for the loco o v~ ~  ftnalise,d, by ~. e~~arc . 

Designs and Standards Organisation and made ava l~ e. to the 
Chittaranjan Locomotive Works in 1967. As per the specifications, 
the, locomotive was required to fulfil the followmg, amoIJgst other 
operating, requirements: 

(i) haul a trailing load of 3,660, tonnes ' ~' wagons' at ~ 

balancing speed of '80 kIns. per hour on level; 

(ii) starting and hauling a load of 1,830 tonnes at a balancing 
speed of 33.5 kms per hour on 1 in 100 gradient; and 

(iii) assisted by a similar banking locomotive, starting and 
hauling a load of 1,830 tonnes at a speed of 15 kms per 
hour on 1 in 37 gradient. 

In other words, it was expected that the locomotive with a single 
banker would be capable of hauling a trailing load of 1,830 tonnes 
in ascending and descending directions on both ghat sections viz., 
Kalyan-Pune and Kalyan-Igatpuri. 

1.6. Three prototypes of the locomotives were manufactured in 
January, March and J'une 1971 and trial tests on these were con-
ducted by Central Railway in March, April and July 1971. It was 
found that this locomotive was capable of hauling 1,600 tonnell 
mixed loads on Kalyan-Vasind portion of Kalyan-Igatpuri 
section (actual compensated gradient being 1 in 87.5 instead of 1 
in 100) at a speed of 51 kms per hour as against the designed capa-
city of 1,830 tonnes at speed 33.5 krns per hour and when assisted 
by a similar banking engine was capable of hauling a load of 1,250 
tonnes only at a speed of 33 kIns per hour in the ghat section of 
Kasara-Igatpuri (the actual compensated gradient being 1 in 33.5 
instead of 1 in 37) against the designed capacity of 1,830 tonnes at 
speed 15 kms per hour. The additional capacity created by this 
increase in speed for running additional number of traiits was, 
however, not considered advantageous as this would necessitate 
procurement of 16 additional locomotives and execution of addi-
tional line capacity works. 
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1.7. In March-April 1972, the Research Designs and Standards 
Organisation conducted "rating, performance adhesion and conti-
nuous rating speed tests" on one of the three prototypes with a 
trailing load of 1,08'8 tonnes and found that the percentage of run-
ning adhesion ranged between 15.3Q and 20 with continuous slip-
ping on certain portions against the designed adhesion value of 
23.2 per cent. 

1.8. Although the performance of the prototypes was not satis-
factory, series production of locomotives was undertaken and by 
September 1972, ten locomotives were delivered to Central Rail-
way. Year-wise outturn and cost of production of· the locomotives 
delivered to Central Railway are indicated below: 

-------.-.--------- -----------
Year No_ of Co.t oflocomotives 

locomotives (provisional) 

------------
(rupees in lakhs) 

3 prototypes 

6 1,64' 79 

14 3.77' 97 

1973-74 14 3.g8·86 

13 4.71'86 

4 1,20·00 

TOTAL 54 16,21' II 

1.9. Though the decision to adopt Co Co design was based inter 
aLia on the considerations that there would be a saving in forign 
exchange to the extent of Rs. 1.20 lakhs per locomotive (foreign 
exchange content was assessed at Rs. 2.79 lakhs in the case of a BB 
design locomotive and Rs. 1.59 lakhs in the case of a Co Co design 
(locomotive) and the Chittaranjan Locomotive Works would be able 
to start outturn in about 2l years and complete about 25/27 locomo-
tives by March 1970, the actual expenditure on foreign exchange 
per locomotive was Rs. 3 lakhs as more components than contemp-
lated originally had to be imported and there had been consider-
able delay in the actual production as would be evident from the 
table above. 

1.10. The Railway Board stated (January 1977) that it was not· 
considered desirable to wait for ideal conditions to prevail for the 
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series manufacture to commence at the need for replacing old 
locomotives was pressing. It further stated that the hauling capa-
city of "the locomotives continues to be the same as that of the 
prototype. As regards the a~or equipments like traction motors, 
M.A. sets (motor alternator sets), high speed cirCUit breakers etc., 
there has been significant imrrovement in the performance as a 
result of certain modifications whiCh have been carried out and 
efforts are continuing" for further improvements. 

1.11. During 1968-69 to 1973-74 estimates for ~or  costing 
Rs. 8.14 crores were sanctioned for (i) strengthening the power 
distribution system by augmenting the capacity of the overhead 
equipment and sub-stations to meet additional traction power re-
quirement including that for the new WCG-2 Co Co design loco-
motives (Rs. 2.65 crores); (ii) replacement of 2,500 KW rotary con-
vertors on age-cum-condition basis by 3,000 KW rectifiers to 
augment the capacity of the converting plant (Rs. 3.98 crores); 
(iii) extension/provision of loops to hold 65/70 wagons at all 
stations in the two sections as against 45 wagons (Rs. 1.38 crores); 
and (iv) additional facilities at the locomotive shed, Kalyan, to 
facilitate inspection of 57 Co Co locomotives (Rs' 0.13 crore) . 
These works were undertaken between 1969 and 1974 and have 
been executed to the extent of 70 to 100 per cent. The expenditure 
booked up to May 1976 was Rs. 12.90 crores, of which Rs. 5.27 crores 
were in respect of replacement works which would have been 
undertaken even otherwise on age-cum-condition basis. 

Performance of Locomotives 

1.12. The new locomotives (four numbers) were brought into 
use for the first time in April 1972 in Kalyan-Igatpuri and 
Kalyan-Lonavia Sections and by the end of March 1975/March 
1976, 43/54 locomotives were in service. Since these locomotives 
could not haul the loads for which they were originally designed, 
lower hauling loads (permissible load) based on actual experience 
of the working of these locomotives were fixed by the Railway 
Administration which is considered by the Research, Designs and 
Standards Organisation to be the capability of the 'present design'. 
The original designed capacity and the hauling capability of each 
of these locomotives are mentioned below: 

Design/hauling capacity 

Plain ~c on (Wadi Bandar·Kalyan) .. 

Ghat-!lection (Kalyan.Igatpuri and Kalyan. 
Pune) 

2250 onne~ (four.wh"f'led wagons) 

1830 tonne! in 1 in 1 00 gradient 
1830 tonne. in 1 in 37 gradient auisted by 
one similar banking locomotive. 
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Permissible load (with reference to the actual capability of the desi&n) 

~ ICCtion ( .~ u a~a a l Down (ascendinlt) and 
up (descc:nding) directiQu : 2000 tOdes. 

GJaatlleGtions (Kaiyan-Igatpuri Kalyan-PUfte)' Down (ascending) 
direction. 

Up (dellcending) 
direction: 

1250 tonnes with one 
baker. 
1600 tonnes w.th two 
bankers. 

1600 tonnell with 
one banker. 

1800 tonnes with two 
bankers. 

1.13. The actual gradient on Kalyan-Vasind portion o£ Kalyan--
Igatpuri section is 1 in 87: 5 compensated for curvature. Similarly, 
the actual gradient on Kasara-Igatpuri section is 1 in 33.5 duly 
compensated for curvature. However, on the advice of the Cen-
tral Railway Administration that these two sections have gradients 
of 1 in 100 and 1 in 37 respectively the design parameters as 
adopted by the Research, Designs and Standards Organisation were 
gradients of 1 in 100 and 1 in 37 in these sections respectively. 
This is stated by the Research, Designs and Standards Organisation 
to be one of the factors for the poor performance of the locomotives. 

1.14. The other reasons for the unsatisfactory performance of 
the locomotives stated by the Railway Administration were les!; 
locomotive axle load, stalling and lack of adequate hand brake 
power. 

1.15. The performance of the equipments provided on these 
locomotives was found by the Railway Administration to be "far 
from satisfactory" which made the locomotives "very much un-
reliable". The traction motors, relays, motor alternators and thE: 
high speed circuit breakers installed on these locomotives were 
found to be causing maximum defects. 

1.16. It may also be mentioned that regenerative braking equip-
ments which were considered necessary by the Research Designs 
and Standards Organisation, are yet to be provided in the locomo-
tives so far manufactured and supplied. 
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1.17. The avait:abfiity of the WCG-2 locomotives Jllit! their 1)tili-
sation during the years 191!-"l3 to 1915-76 were as ll ae ~ 

-----_.'-
1972-73 1973-'. 1974-75 19"05-76 

I. Average number of locomotives in Sf'rvice 
during the year. 11'8 liS' 705 87'-5 110.183 

2. Average number of locomotives effective 
(lit for use) 6'03 18'5 119' 8 '-°'9 

3. vera~nu oro loco o ve n lI!1e 
li'l_ Goods services 5'56 -5'. 35· 

Other Serivces 0'22 2'09 3'53 5';17 

4. Av .. ra~ .. number oflocomotives_pares 0'25 0'20 o· 76 o ~ 

5. En!{inf" ~. ·per day pl'r locomotives in use 

Goods services I. 193 Ig8 185 179 

Oth .. r .en·ices .. 6g 132 160 217 

All services. lUg 188 180 184 

1.1'8. In January 1975 the Railway Board appointed a Committee 
of Technical Officers for finalising modifications in order to im-
prove the performance reliability of these locomotives. In its re-
port of February 1975, the Committee recommended a full time 
team of engineers to assist the investigation by the Research, De-
signs and Standards Organisation, but S'Uch a team was not consti-
tuted till August 1975. However, the Research, Designs and Stan-
dards Organisation observed in August 1975 that "this class of 
locomotive .... ' ....... is fundamentally unsuited for use as a 
reliable banker due to limitations imposed by the present type of 
traction motor as well as its control system as inbuilt in this design 
of locomotive." 

1.19. In May 1972, the Central Railway Administration consi-
dered that in order to move the traffic anticipated in 1973-74 over 
the ghat sections and in view of the lower performance of the new 
WCG-2 Co Co design locomotives, it was essential that a system of 
double banking should be planned so that maximum advantage of 
the increased loads can be secured. The Railway Administration 
approached the Railway Board for provision of 10 locomotives on 

-No target of engin .. kilometres per dav per engine in use haA ~n pl'e!Cribed for WCG-2 
locomotives. In respeLt of D.C. locomotives (WCM, WCG and WCP etc.) the target laid 
down by thr-Railway Board in August, 1972 was 200 km.c. per day. 
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additional aCCO'UIlt for double banking. This was accepted by the 
Railway Board originally. Subsequently, in March 1975, the manu-
facture of 10 WCG-2 locomotives was held in abeyance as a loco-
motive of this design was not considered by the Railway Board as 
a reliable and suitable banker and it was decided to evolve indi-
genous design of a new banker. 

1.20. As stated above, it was anticipated that the prOVISIOn of 
these new locomotives would give an immediate increase of about 
50 per cent in the line capacity for goods trains without having to 
increase the number of trains to be run in view of increased haul-
ing capacity from 1,250 tonnes to 1,830 tonnes. It will be seen 
from the table below that on the Kalyan-Igatpuri section the in-
crease in traffic had to be cleared by running additional trains 
while on the Kalyan-Pune section there has been no decrease in 
the number of trains run even though the traffic has been practical-
ly static. 

--------

------_._ .. ----
KaJyan-IgalPuri 

1968-69 

1973-74 

Igatpuri-Kalyan 

1968-69 

1973-74-

Kalyan-Pune 

1968-69 

1973-74 

1974-75 

1975-,6 (KaIyan-Lonavla 

1975-76 I.onavla-Pun ... 

-.------------
Average Averag" 
number of number of 
wagons trains run 
cleared per day 
per day 

2 ~ 

522 n·8 

621 14-'4-

608 14-' 1 

702 14-'9 

557 ". I 

606 '~ 

615 12" 5 

721 13'6 

323 "6 

34-0 /l'1 

293 . 7'2 

335 R·o 

323 7'2 
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1 3 3 

Pune-Kalyan . 

'968-6g 

'973-74 

357 

3912 

'974-75 

'975-76 Pune-Lonavla 

'975-76 Lonavla-Kalyan 39' 
---- ------------

1.21. In would thus be seen that: 

7'0 

7'4 

(a) the loads hauled by the locomotives on these sections are 
very much less than their designed hauling capacity; 

(b) these loads have been hauled in the Ghat Sections by 
deploying two bankers instead of one banker only as 
envisaged in the design of the locomotives; and 

(c) there does not appear to have been any material in-
crease in the capacity enabling the running of trains 
with heavier loads. 

1.22. The Railway Board stated (January 1977) that "the shor.· 
fall in performance has been due to (a) the actual compensated 
gradient on the Kalyan-Vasind c;ection being 1 in 87,5 and not 1 
in 100 and on the Kasara-Igatpuri Ghat section being 1 in 33.5 and 
not 1 in 37; (b) non-realisation of the anticipated running adhesion 
characteristics (18.5 per cent average as against 23.2 per cent 
assumed for design purpose) which were based on the data avail-
able on WDM-2 locomotives with same without trimaunt Co Co 
bogie, in the locomotives in the ghat section with combination of 
severe grades and curves and unfavourable traction conditions, wet 
tunnel entrances etc.; and (c) the locomotive and train resistances 
being higher than standard values assumed in the design," It also 
stated that the locomotives turned out later were built with maxi-
mum axle load upto 22.5 tonnes as the prototype tribals indicated 
the desirability crt increasing the designed axle load of 22 tonnes 
to 22.5 tonnes. The deficiency in regard to hand brake power was 
subsequently overcome by S'Uitable modifications, The Board fur-
ther staaed that the performance of the WCG2 locomotives js 
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being constantly reviewed and remedial measures to improve tne 
performance have been worked but. Consolidated efforts have also 
been made through the medium of Technical Study Group under 
the guidance of the Research, Designs and Standards Organisation 
since August 1975 to have a systematic study of the locomotive 
eqUipment defect to minimise line failures". 

[Paragraph 9 of the Report of the Comptroller and Auditor 
General of India for the year 1975-76 Union Government (Rail-
ways) ]. 

1.23. The Railway Board decided in September, 1963, to replace 
57 old D.C. locomotives (41 freight type and 16 passenger type) on 
Bombay-Igatpuri and Bombay-Pune sections of Central Railway 
during the Fourth Five Year Plan period. These locomotives were 
procured during 1928-29. Enquired about the desirability of replac-
ing these locomotives, the Chairman, Railway Board during evidence 
stated:-

"Normally these locos have a codal life of 35 years. On that 
basis the planning was done. The 'replacement programme 
had to be drawn up. Previously this was 40 years. They 
were to be replaced and it was decided to replace them." 

1.24. The Committee enquired if during the 35 years of their 
codal life these locomotives have had any trouble. The Chairman 
Railway Board stated:-

"Plenty of trouble." 

1.25. Asked about the natu're of these troubles, the witness 
replied:-

"The design itself was old and antiquated. This was an anti-
quated design of 1928. The transmission of traffic and 
maintenance became quite a problem. It is no doubt of 
course that they were robust locomotives but these pro-
blems arose." 

1.26. To another query, the Chairman Railway Board stated: 
"They worked well and still they a're working:' 

1.27. The Committee wanted to know the necessity of replacing 
these locos if they were working well. The witness replied:-· 

"Normal replacement is on age-cum-condition basis. Our re-
placement policy is always on age-cum-condition basis. 
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That is what our policy is. Merely because they have 
attained the age, we don't really replace them. We start 
planning them for replacement at that age." 

Elaborating the point further, he added:-

"The normal practice of the requirements of replacement is 
on the codal life. When it reaches the codal life, we start 
planning them out and it cannot be purchased at one time. 
So it is a rolling stock programme. We started including 
them in 1963 when they had finished 35.years of life. The 
condition at that time was that we cannot carryon for 
two or three years more. So there was a plan for replace-
ment. And that plan was continued and since the delay 
was there, other problems came much later." 

1.28. The Committee asked if it was decided by the Railway Board 
to change all of them within a short period of time. The witness 
replied:-

"We do not. But the policy is that after 35 years it has to be 
changed gradually." ( 

].29. Elaborating the point further, Member (Mechanical) Rail-
way Board stated: 

"We have a very large holding of locomotives. Because of 
this, the replacement in one year of about 50 or 60 is not 
at all unusual. In this case the Electrical Directorate 
will work out and see when the locomotives will fall due 
for replacement. They will initiate action thereafter. 
The design will be worked out, in consultation with the 
Planning Committee, the Standards Committee and the 
RDSO." 

1.30. Pointing out that in 1963-64 itself these locomotives had be-
-come old, outlived their codal life and were in bad condition, the 
Committee enquired as to how these locomotives were being used. 
'1'be Chairman, Railway Board replied: 

"Our replacement policy has been on age-cum-condition basis. 
The condit!on was deteriorating." 

1.31. The Committee pointed out that to keep these very old 
Engines in operation, Railway Board would have spent a lot of 
money on their maintenance. To this query, the witness replied:-

...... we had a major rehabilitation programme to keep them 
going. The cost was about Rs. 65 lakhs in totality on 
maintenance in the period 1965-67, if I remember right," 

'7'l8 1.&-2 
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1.32. The Committee desired to have yearwise figures of main-
tenance cost from 1963-64 onwards for the succeeding ten years in 
order to have an idea of financial loss incurred due to delays in 
bringing new locos into operation. The Railway Board in a note 
have stated: 

"Accounts of the expenditure on repairs and maintenance of 
Diesel Locomotives in the electrified sections of Bombay 
Division have not been maintained separately." 

1.33. The Audit Para points out that the Central Railway Ad-
ministration informed the Railway Board that owing to the develop-
ment and industrialisation in the Bombay area and the expansion of 
the Bombay Port and other factors, the traffic across Thullghats 
(NO'l'th-east line) and Bhore ghats (South-east line) was likely to be 
substantially heavier by the end of the Fourth Five Year Plan period 
than what it was then. It was therefore necessary to increase the 
line capacity on these ghat sections. 

1.34. Audit Para further states that the Railway Administration 
considered that provision of locomotives capable of hauling 1830 
tonnes trailing load in both the directions over these ghats (as 
against the then existing limitation of trailing loads of 1250 tonnes 
during dry season and 100 tonnes during monsoon) at speeds reach-
ing 15 kms. per hour would give an immediate increase of about 50 
pere'ent in the line capacity for goods trains without having to in-
crease the number of trains to be 'fun. In this connection, the Com-
mittee desired to know the quantum of traffic which was anticipated 
to move on the two ghat sections at the end of Fourth Five Year Plan 
(1973-74). The Railway Board in a note have stated: 

"These 57 locomotives were procured on replacement account 
against 41 EF and 16EA locomotives. This opportunity 
was also taken to design and manufacture locomotives 
with which it was anticipated that the trailing loads would 
also increase and consequently higher traffic levels could 
be handled with the same number of trains. Procurement 
of these locomotives was not related to increase in the 
number of trains." 

1.35. It is however, noticed from the Works Machinery and Roll-
ing Stock Programmes of Railways for 1975-76 and 1976-77 that 
Budget provisions for-

I. Construction of a third line on North East Ghat Section 
between Kasara and Igatpuri including augmentation of 
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power supply and distribution system-Central Railway; 
and 

in the total requirements of the Five Year Plan and as and 

2. Construction of a third line on South East Ghat Section 
between Karjat and Lonavla (28.54 km.) Central Railway 
have been made. These works estimated to cost Rs. 17.50 
crores and Rs. 21.7 crores respectively have been under-
taken to meet the shortfall in transport capacity, 

1.36. The actual quantum of traffic materialised at the end of 
Fourth Plan (in 1968-69) and subsequent years on these two ghat 
section is given below: 

-------- - -----------------------------------------
Yt"ar 

t 968-69' 

1975-76 

1 '176-77 

1 96B-69 

1973-74 

1975-7(; 

1 (176-n 

K"lyan-Jllatpuri-Kalyan St'cllon Traino 
Wagons per day per day 

522 II' 8 

621 14'4 

615 14'1 

721 14'9 

A77 16'3 

a~.an Lonavala a(van Srclion. 

323 7,6 

~  8'2 

370 7' 8 

391 B'o 

416 8'g 
_. __ ._--_._-------

1.37. The Committee enquired if the expected increase in the line 
capacity had been achieved and utilised fully, The Railway Boa'l'd 
in a note have stated: 

"These locomotives have complied with the anticipated design 
performance except for starting and hauling 1830 tonne 
load on 1 in 37 rising grade in ghats, As such, in as much 
as the hauling capacity on the ghats has not been fully 
materialised, the expected increase in the line capacity 
has also not been fully achieved," 

1.38. Pointing out that in 1968-69 the number of trains per day 
on Kalyan-Igatpuri and Kalyan-Lonavala sections were U.8 and 7.6 
respectively and the number of trains per day on these sections 
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during the period 1973-74 to 1977-78 ranged between 14.1 to 16.3 and 
7.8 to 8.9 rE:!spectively, the Committee desired to know whether the 
running of increased number of trains after commissioning of the 
new locos was necessitated by the shortfall in t'1eir hauling capacity 
compaored to the designed hauling capacity. The Ministry of Rail-
ways in a note have stated: 

"Yes, on the Ghat 'Sections" 

1.39. Asked if in this case the objective of increasing through put 
without increase in the number of trains has not materialised. 

"Yes, on Ghat Sections" 

1.40. The Committee enquired if besides replacement of old 
engines, planning for future traffic density was also taken into ac-
count. The Chairman, Railway Board during evidence stated:-

"It was paTtially taken into consideration. Whatever planning 
was done, there are two aspects of it. Whenever we do 
replacement,' we consider them taking into account some 
important factors. One is asset to asset factor, then the 
second factor is the development or the improvement effect 
of it and we do take the improvement effect oi these things 
also. We do calculate the needs of the various services 
by taking both these factOTs into consideration and the 
total number is decided after that as to how much we need 
for a particular amount of traffic both passenger and 
goods." 

1.41. The Committee desired to know the procedure followed in 
planning rolling stock programme. The witness replied:-

"We have what we call a '['oUing stock programme which is 
a triennial programme. We project it three years ahead. 
Each of· the railways send their requirements of re-
placement account to us much earlier. The Railway Board 
has a Planning Directorate which caters to the planning of 
the future traffic. Both of them are combined and we 
come to know the additional amount. Then we decide how 
much is the number of rolling stock required .• After 
that we project as to how much depreciation reserve fund 
can take and how much is the additional fund can take. 
Then we request the Planning Commission to include these 
in the total requirements of the Five Year Plan and as and 
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when the allotment of money is made, to the extent possi-
ble both additional and replacement we try to balance in 
the Railways itself. Sometimes we are not a,ble to meet 
the full replacement programme-many a time it has 
happened-because of the non-availability of full replace-
ment." 

1.42. Elaborating the point further, the Member Mechanical, 
Railway Board stated during evidence:-

"In regard to design, I would only mention that we have a 
number of committees. There is a Motive Power Com-
mittee. There is an Electrical Standaords Committee and 
there is a Loco Standards Committee. The Chairman of 
these Committees attend the annual R.D.S.C. meeting. 
The Motive Power Committee has a number of Directors 
of the Railway Board. They go into the various features 
of the design so that the particular specification is finally 
evolved fO'l" ordering the locomotives. These are in the 
best interest of the railways." 

1.43. The Audit Para states that the Railway Board had originally 
after the consideration of the relative merits of BB and Co Co 
design locomotives decided in 1965 to adopt the four-Axled BB mono-
motor bogie design for locomotives for 1500V D.C. peration. How-
eve'l", in December 1966, the Railway Board decided to change over 
to six-axled Co Co design for the locomotives. The Committee 
desired to know the specific considerations for adopting Co Co designs 
to BB designs. The Railway Board in a note have indicated the 
followil'g considerations for change over to six-axled Co Co design:-

1. "The BB design Motor would require considerable modifica-
tions necessitating change in bogie. This would in turn 
requi'l"e prototype trials to prove the design before bulk 
production commenced. With this appreciation, the Chit-
taranjan Locomotive Works estimated that a prototype 
BB could be delivered in about 3 years time and bulk pro-
duction could start only after 4 years. This schedule 
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would be totally unsuitable as the requirements of Central 
Railway were urgent. 

2. For the Co Co design, the Research Designs and Standards 
Organisation had proposed to adopt established Traction 
Motors and proven ALCO bogies. This would enable the 
Chittaranjan Locomotive Works to start out-turn in about 
2i years time and complete about 25/27 locomotives by 
March 1970. 

3. The overall foreign exchange commitment for the BB design 
would be more than for the Co  Co design the foreign ex-
change content of a BB design locomotive being about 
Rs. 1.20 lakhs more than that of a Co Co design locomo-
tive. The total cost of BB design was, however, less by 
about Rs. 2.3 lakhs per locomotive. 

4. A fleet of 57 Co Co locomotives was expected to give about 
30 per cent additional throughput as compared to BB 
design." 

1.44. It "'lOuld be seen that one of the prime considerations for 
Railway Board t() prefer Co  Co design of locomotives in comparison 
to BB de&ign was that its production would start in about ~ years 
whereas BB design would take 4 years and that outturn of 25/27 
locomotives was to be 'reached by March 1970 and thai Central Rail-
ways requirements were urgent. However, Chittaranjan Locomotive 
Works took nearly four years to produce prototype since the design 
was finalised by the Research, Designs and Standards Oorganisation 
in 1967. The Committee desired to know the reason5 for delayed 
production. The Member, Mechanical, Railway Board during evi-
dence stated:-

"In regard to delay, I would only clarify that firstly there was 
some delay in supply of equipment forom Bhopal. In the 
manufacture of locomotives serious limitatiom; are there. 
It is a very time-consuming process. For a year and a 
half ~ RDSO took to issue what we call key drawings. 
Then the Chittaranjan took another year and a half to 
work out the workin4' dorawings. Then the order for long 
lead items and various raw materials and the manufactur-
ing time all these things took another 2 years or so." 

Continuing further he added:-

"This is the time when the prototypes go into service in the 
normal coune. Then the manufacturer would like the 
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prototype to be used and proved in service at least for 
three years. He has to get all the ee a~  from the 
RDSO and the necessary modifications carried out. Then 
only the series production starts. Our experience is that 
many a time we had to face financial constraints and lack 
of resources. Then we would like to have a proper feed 
back So that the prototype could be modified." 

1.45. The Railway Board informed the Committee that orders 
for 57 locomotives (WCG2) of Co Co design we!"e placed on the fol-
lowing dates: 

----------
SI. No_ 

J. 

2. 

3· 

Date 

24-10-1964 

17-3-1967 

17-1-1968 

TOTAL . 

No. or iocomotives 

10 

JO 

57 

1.46. Explaining the reasons for delay in production of the loco-
motives, the Railway Board in a note have stated:-

"The delay in production of locomotives was due to delay in 
supply of equipment from Mis Bharat Heavy Electricals 
Limited, Bhopal, as given below: 

~ . ~. _ .. ~ ~ ------------
51. Equipml"nt for Promis("d by BHEL Actual Delivl"ry Dt-Iay in month 
No. 

I. 15t Loco set 

2. 2nd Loco set and 
onwards 

3. 2ith Loco set 

4. 57th loco set 
---------

. ~ ----
August 196B . 

January 1969 and 
at the rate of ~ loco 
sets per month on-
wards 

Feb. 1971 

Feb. 1973 

Feb. '970 

Sept. '1970 only 
one loco scI 

March 1973 

June 1976 
... ~ . ~ -.-----

IB months. 

20 month. 

25 on ~ 

40 months". 
------.-. ----

1.47. The Committee enquired if the original production schedule 
-of locomotives was fixed in consultation with the BHEL. The Rail-
way Bua!'d in a note have stated:-

"The original production schedule of DC electric Locomotives 
was original on the delivery commitments for supply of 
Traction Equipment as promised by BHEL.'· 

1.48. 'Ihe Committee further enquired if the reasons fol' delayed 
supply by BHEL of various components and Equipments have been 
investigated. The Railway Board in a note have stated:-

"ThE reasons {or the delayed supplies from BHEL have been 
~one into. Delay in locomotive pl'oduction was  due to 
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delay in supplIes of equipments from BHFL on account of 
slippage in developing equipments like l\·lc tor Alternator 
Set, Frequency Regulator, Electro-Pneumatic Contractors. 
High Speed Circuit Breakers, Master Controllers, Rever-
ser and Traction Braking Inversers, etc. on their end. It 
may be brought out that these equipments were being 
developed/manufactured by BHEL in the country fOT the 
first time in collaboration with foreign firms." 

1.49. The Committe desired to know if the uSe of traction motors 
as were teing manufactured by BHEL, Bhopal and which had 
already been provEd on Diesel Electric Locomotives (WDM-2) was 
one of the impOTtant considerations for deciding OIl manufacture of 
Co Co design of locomot;ves and if SO haw the supply of these traction 
motor !':ets from BHEL was delayed. The Railway Board in a note 
have stAted: 

"Yes, adoption of indigenously available Traction l\Iotor of 
Diesel Electric Locomotives was one of the important 
reasons for decid:ng on manufacture of this design of loco-
motives. 

In addition to Traction Motors, BHEL had also to design, 
develop, manufacture and supply other m<ljor equipments 
like Motor Alternator Set, High Speed Cilcuit Breaker, 
Master Controller, Electro Pneumatic Contral'tors. etc. 
Since these items were being indigenised for the first time, 
BHEL had difficulties in meeting the promised targets for 
supply of complete Sets of Traction Equipments including 
Traction Motors. It may be clarified, for manufacture of 
each locomotive complete Sets of Electrics as indicated 
above are needed." 

1.50, The Committee have been told that the Railway Board held 
meetings with BHEL authorities at several occasions to expedite the 
supply of equipments. Asked if any penal charges have been re-
covered from BHEL for the belated deliveries of traction motor 
equipments, the Railway Board in a note have stated:-

"No liquidated damages were recovered for the delayed sup-
plies as the terms and conditions governing the Contract 
with BHEL do not provide for this." 

1.51. The Committee desired to know the anticipated performance 
capability and the actual performance of Co Co design 10comotiveL 
The Railway Board in a note have furnished the following dptails: 
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1.52. The Committee enquired as to why the actual capability 
. of the locomotives was much less than the designed specifications 
and the operating requirements in plain sections as well as in ghat 
sections. The Committee also desired to know the extent to which 
shortfall in actual capacity could be attributed to the defect in 
design or to the ,adopLon of incorrect data relating to gradient in 
the section namely 1 in 37 and 1 in 100 instead of actual gradient of 
1 in 33.5 and 1 in 87.5. The Ministry of Railways, in a note, have 

. stated: 

"(a) In plain sections, the actual performance fully meets 
the designed specifications and operating requirements. 

(b) The actual capabilities of the locomotive vis-a-vis de-
signed specifications and the operating requirements on 
the ghats fall short due to: 

(i) the actual compensated grades on Kasara-Igatpuri sec-
tion being more severer than that assumed at the time 
of design. 

(ii) non-realisation of the anticipated running adhesion 
characteristics of the locomotives in the ghat sections 
with combination of severe grades, curves, unfavour-
able track conditions, wet tunnel entrances, etc. 

(iii) the locomotive and train resistance being higher than 
standard values assumed in the design. 

The various parameters used in working out the design 
of WCG-2 locomotives in regard to adhesion characteristics, 
locomotive and train resistance, have been generally satis-
factory in deriving the performance anticipation f.or other 
locomotive designs, such as WDM-2, FAM-4, WCAM-l, etc. 
These parameters have also been generally proved for 
WCG-2 locomtives working on the main line (other than 
ghat sections). In the context of critical working condi-
tion in the ghat sections. however, it has been found during 
trials done in 1972 and 1975, that more adverse values than 
those taken earlier were actually encountered. 

There is no shortfall in the designed capacity of the loco-
motive on 1 in 100 gradient. The actual load that can 
be started is 1600 t 4 W due to the severer gradient of 1 
in 87.5 . 

. The reduction in the haulage capacity of the locomotive on 
account of only the actual gradient of 1 in 33.5 may be of 
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the order of 230 t. The remaining shortfall viz. 1830-
230-1250-350t is attributable to non-realisation of anti-
cipated adhesion characteristic and locomotive and train 
resistances being higher on the ghats under practical day 
to-day working conditions." 

1.53. in a subsequent note furnished to the Committee, the Rail-
way Board have stated:-

"So far afi the Locomotlve IS concerned, on level Section, it is 
capable of hauling 3660 Tonnes Box or 2250 Tonnes 4-
Wheelers. Permissible load is limited to 2,000 Tonnes 
due to Yard limitations/Loop capacity. The maximum 
permissible load on the Semi-Ghat Sections is limited to 
1600 Tonnes to match the maximum permissible load on 
Ghat Sections so that no adjustment of load is called for 
at Kasara. Whenever full Box Loads become available 
and the same can be handled in various yards of Bom-
bay Division, as well as Bankers of higher haulage capa-
city become available, it will be possible to use higher 
haulage capacity of 3660 Tonnes loads on flat sections." 

1.54. The Committee desired to know the assumptions made in 
regard to design characteristics l1ke gradients, curves and field 
conditio.ns ,and also the basis on which these assumptions were 
based. The Railway Board, in a note furnished to the Committee, 
have stated: 

"The following assumptions were made: 

(i) The ruling gradient assumed was 1 :37 as advised by 
Central Railway to RDSO. 

(ii) With regard to the adhesion characteristics on curved 
track no test data were available. It was considered 
that normal adhesion realised in day-to-day operation 
with WDM-2 locomotives would also be achievable on 
the Ghat Section with WCG2 locomotives. 

(iii) Tractive resistance characteristics for freight stock as 
adopted for calculations for other sections were assum-
ed. The actual working level of adhesion could only 
be fixed for given motive power based on practical 
trials. At the design stage, it was only possible to en-
visage the performance of WCG2 loco based on the 
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available data for WDM2 locos with similar trimount 
bogie. 

(iv) No data was available to estimate the effects of adhe-
sion by curves and unfavourable track conditions in 
respect of the Ghat Section. The expected adhesion 
of WCG2 locomotive was considered at that time as 
adequate for the haulage of the stipulated loads." 

1.55. Asked as to who supplied the material for these assump-
tions, the Railway Board in a note have stated: 

"Exc;ept the ruling gradient, which were advised by Central 
Railway, data with regard to adhesion, train resistance 
characteristics, etc. were obtained from earlier tests con-
ducted by RDSO on other sections." 

1.56. The Committee enquired if the loopslyards cannot be im-
proved upon to accommodate designed and actual hauling capacity of 
WCG2 locomotives. The Chairman, Railway Board during evi-
dence stated: 

"It will be a major thing. On the Bombay Section, that will 
be a problem. Again, the Bombay operations are slightly 
different in the sense that we were worried about the 
trains coming down into Bombay. More loaded traffic 
used to come to Bombay and 50 per cent of the empties 
used to go back out of Bombay to other areas." 

1.57. Asked whether it was not economical to improve the loops, 
the witness replied: "Yes." 

1.58. Asked if 2000 tonnes capacity is considered optimum, the 
witness replied:-

"Again the critical section happens to be ghats." 

1.59. The Committee enquired whether Railway Board are satis-
fied with 2000 tonnes capacity in the level section, the Chairman, 
Railway Board replied in the affirmative. 

1.60. The Committee were given to understand that the actual 
gradient on Kalyan-Vasind portion of Kalyan-Igatpuri section is 1 in 
87.5 compensated for curvature. Similarly, the actual gradient on 
Kasara-Ugatpuri section is 1 in 33.5 duly compensated for curvature. 
However, on the advice of the Central Railway Administration that 
these two sections have gradients of 1 in 100 and 1 in 37 respectively 
the design para-meters as adopted by the Research, Designs and 
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Standards Organisation were gradients of 1 in 100 and 1 in 37 in 
these sections respectively. This is stated by the Research, Designs 
and Standards Organisation to be one of the factors for the poor 
performance of the locomotives. 

1.61. Pointing out that the locomotives were required for Ghat 
section operation and design aspects of the locos required for the 
purpose were subject matter of examination by the RDSO and Rail-
way Board for considerable time, th.e Committee desired to know 
as to how did the design inadequacy come about. The Railway 
Board in a note have stated: 

"The shortfall in performance has been due to:-

(a) the actual compensated gradient on Kasara-Igatpur sec-
tion being more severe than that assumed at the time of 
design. 

(b) non-realisation of, the anticipated adhesion characte-
ristics which were based on the data available on 
WDM-2 locomotives with the same Trimount Co Co 
bogie, of the locomotives due to the Ghat Section with 
combination of severe gradient curves and unfavour-
able track conditions, wet tunnel entrances, etc. the 
locomotive and train resistance being higher than 
standard values assumed in the design. 

,(c) For other locomotive designs, however, viz., WDM2, 
W AM4, WCAMI etc. the various assumptions made 
with regard to adhesion characteristics and locomotive 
and train resistances have been generally found satis-
factory in working out the performance anticipations 
for these locos. In the coetnxt of critical working con-
ditions in the Ghat Section however, it had been found 
during prototype trials that more adverse values than 
those assumed were actually encountered in practice 
for day-to-day operation which has resulted in the re-
duction of the practical loads that could be hauled on 
this section." 

1.62. It would however be seen that General Manager (W) wrote 
to Director General (D), Research, Designs and Standards Organisa-
tion, Lucknow vide No. W683-YIIVldated 15 April, 1967 (Ann-
exure I) st9tillg that "the grades in Thull Ghat and Bhore Ghat sec-
tions of Bombay Division are not compensated for curvature". 



Asked to clarify the point the Chairman, Railway Board during evi-
dence stated:-

"We accept it. Even this would not have made any diffe-
rence. The point is this. This loco was designed basi-
cally with what we have or what we had and what we· 
knew." 

1.63. The Committee desired to know as to when the Railway 
Board c:ame to know that actual gradient is 1 in 37. The Railway 
Board in a note have stated: 

"Central Railway had all along been aware that the ruling 
gradient was 1: 37." 

1.64. IIf it was so, the Committee enquired as to how Railway 
Board would justify assumption of less severe grades than actually 
existing at the time of finalisation of the design of the locomotives. 
The Railway Board in a note have stated:-

" .... RDSO had been aware that on the Ghat Section, there 
were curves. But at the design stage assumptions were 
based on the data available. It may, however, be men-
tioned that normally the effect of basing the design on 
uncompensated gradients gets covered by the ifl,built mar-
gin in the design calculations. Since the Ghat conditions 
turned out to be severer in actual practice, this assump-
tion was belied." 

1.65. The Committee desired to know the reasons for non-realisa-
tion of anticipated adhesion characteristics. The Railway Board 
in a note have stated: 

"Against adhesion co-efficient (Running) of 23.2 per cent, 
the actual obtained with the WCG-2 bogie on the Ghat 
Section was of the order of 18.9 per cent. The assump-
tion was on the basis of widely used Curtiss-Knimer for-
mula which had been successfully used on other locomo-
tive designs. Thus, there was no reason to anticipate any 
deviation on this section. There was also no other avail-
able data." 

1.66. Asked if there was no mechanism for cross checking of the 
data adopted for design purposes, the Railway Board have stated: 

"Till the WCG-2 locomotive was designed" all other loco-
motives working on the section were of imported des;gn' 
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which had not been tested for ratings ,performance, adhe-
sion etc. As such no specific data pertaining to this sec-
tion was available regarding the actual working conditions, 
adhesion, train resistance, etc., for cross checking." 

1.67.· The Committee enquired if the Railway Board have ascer-
tained how this incorrect data regarding gradients, adhesion char-
acteristics and locomotives and train resistance has been adopted, 
the Railway Board have replied:-

Tractive resistance characteristics f<or freight stock as adopted 
for calculations for other sections/looomotives were 
assumed. The actual worldng level of adhesion could 
only be found for given motive power based on practical 
trials. At the design stage, it was only possible to envis-
age the performance of WCG-2 locos based on the avail-
able data for WDM-2 locos with similar sections. The 
best available standard data available at that time was 
adopted." 

1.68. The Committee pointed out that severe grades, curves, un-
favourable track conditions, wet tunnel entrances etc. which have 
been attributed as reasons for startfall in actual capabilities of the 
locomotives were not a new phenomenon. The Committee enqui-
red as to how these aspects could not be visualised by the ROSO: 
The Railway Board in a note have stated: 

"ROSa had visualised all possible factors based on the record-
ed or published data available at the time. The fact has, 
however, to be recognised that the extent of impact of 
certain factors can only be realised during extensive 
recorded trials, with bogies, connection of motors and 
other features like Vernier Control fitted on the locomo-
tive." 

1.69. The Committee desired to know as to how these aspects 
were not fully taken care of while designing the new locomotives. 
They also asked if the Railway BoardlROSO would venture on 
designing of a new locomotive without uptodate and adequate data 
on these aspects. In reply the Railway Board in a note have stated 
as under:-

"In undertaking a completely indigenous design for the first 
time, a large number of assumptions and estimates have 
to be made regarding design parameters and site condi-
tions. It will take very long time to verify all such 
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assumptions and estimates by practical tests and trials. 
Subsequent practical tests and service performance may, 
in many cases, indicate that the data earlier assumed 
need modifications. Design and development, all over the 
world, is an evolutionary process in which each complet-
ed design provides additional back-ground data for under-
taking new designs. In this particular case, RDSO have 
obtained considerable new data from the performance 
tests: of WCG-2 locomotives. ISlJrnilar data were not 
available when these locomotives were designed. The 
data now collected and the experience now gained 
would be fully made USe of in future designs." 

1.70. The Committee enquired that when in 1971 onwards three 
proto.types of these locomotives were put on trial whether their short-
comings with regard to the uncompensated gradient were not dis-
covered, Director Standards (Elec.), RDSO, stated during evidence: 

" ... r would like to submit that in the first three locomotives, 
when the trials were carried out at that stage itself it 
was found that the original expectations of the hauling 
capacity did not materialise and it was certainly clear 
even then that the entire 1830 load tonnes could not be 
achieved. 

Asked as to why this could not be achieved, the witness replied: 

"There were several factors and one of them was the varia-
tion in the gradient. There were two factors one was 
the cu.rvature not being taken into account and the other 
being the uncompensated gradient was more." 

1.71. He further informed the Committee that the fact that actual 
gradient was 1/35 whereas anticipated gradient was 1/37 
had been discovered when the survey was made. 

1.72. The Committee desired to know as to why this fact was 
-not mentioned to Audit when audit comments were received. In 
reply, the witness stated: 

"I think that was an omission but cummulative effect was 
mentioned." 

The audit para states that the other reason!! or the unsatjsfactory 
performance of the locomotives as indicated by the Railway 
Administration were less locomotive axle load, stalling and lack of 

;adequate hand brake power. In this context the Committee desired 
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to know as to why the locomotives suffered from these deficiencies 
and when these were noticed. The Railway Board in a note have 
stated: 

"The actual axle loads were short by about 0.5 t from the 
designed axle load of 22 t. This difference is due to 
tolerances on the nominal values. Generally ~ practice 
is to make good the shortfa ~l in weight by ballasting. 
This has been done and ,the (shortfall already rectified 
on most of the locomotives. 

Stalling: The stalling condition arises out of brake binding 
or other excess load on the locomotive beyond the calcula-
ted or practical values or fall in adhesion during starting. 
This has since been controlled and the nc en~e  of stal-
ling greatly reduced. 

Lack of adequate hand brake power: The specifications re-
quir'ed for provision of loco parking brakes only for loco-
motive was fully equipped. However, subsequently, addi-
tional requirements of holding the train on the gradient 
required incre3se in the hand bra:ke power. The above 
requirements were noticed as soon as the fir'st lot of loco-
motives was received for trials. It must be emphaised 
that the hand brake power was not a deficiency during 
design or manufacture but was considered as an additional 
feature r'equired to meet the operating needs." 

1.74. Asked if the Railway Board have examined the reasons for 
unsatisfactory performance of the locomotive, the Railway Board 
have in a note stated:-

"The Railway has investigated the reasons for unsatisfactory 
performance and the remedial measures taken and the 
shortfalls in the axle load on the locomotives rectified by 
ballasting, providing adequate new braking, and by im-
provement in training of driving staff." 

1.75. The availability of WCG2 locomotives and their utilisation 
during the years 1972-73 to 1975-76 were as under: 

'972-73 '973-74 1974-75 J'175-76 
;------- ~ ~~~

----_._-------------------
I. vera~e number of locomotives in service 
durin1 the )',·:\r. 

2. Avera"e numb"r of\ocumotives effective. 
I (fit for \I!IC1. 

~. Averal;te number of locomotives in use 
goods services. .  .  . 

II' 8 ~'  5°'83 

,6'2 
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iZ 3 4- 5 6 
------_.-_.----_. -----------------
Other services . 0'22 2'og 3'53 5' 17 

4. Average number oflocomotives spares. 0'25 0'20 0'76 0'04 

5. Engine kms. per day per locomotive in use 
Goods Services. .  .  .  . 193 198 185 179 

Other Services. 6g 132 160 217 

All Services. 18g  188 180 184-
----.- ._---

1.76. The target of engine kilometres per day per engine in use 
has not been prescribed for WCG-2 locomotives. In respect of D.C. 
locomotives (W.C.M., WCG and WCP etc.) the target laid down 
by the Railway Board in August 1972 was 200 kms per day. 

1.77. It was noticed/seen that the incidence of failures in WCG-2 
locomotives was very large during the period 1972-73 to 1975-76. In 
January 1975 the Railway Board 3ppointed a Committee cf Technical 
Officers for finalising modifications in order to improve the perfor-
mance reliability of these locomot:ves. In its report in February, 
1975, the Committee recommended a full time team of engineers to 
assist the investigation by the Research, Designs and Standards 
Organisation. but such a team was not constituted till August 1975. 
The progress made in various modifications on WCG2 locomotives 
is given in Annexure II. 

1.78. The Committee pointed out that in designin,g the locomotive 
WCG2it was anticipated that ia ver'y steep gradients only one loco-
motive would be required ClS banker whereas two locomotives were 
being used as bankers now in spite of the modifications/improve-
ments made in the locomotives. The Chairman, Railway Board 
during evidence stated:-

"Our contention is that even o ~.y however best we might 
improve the locomotive-we are unable to find a solution 
to the banking problem. That is why. we told you th'lt, 
in that aspect, the expectations of the original design did 
not. come up. Unless it is a totally new locomotive 
with more number of axles and much more power-
ful engines and motors, we will not be able to do 
the banking serv:ce. J.t became clear at that time itself. 
There was no point in our holding up the production be-
cause of this. The second point is. our distress in :Sombay 
was very great. These locomotives were already over-
aged; they had alre1dy attained the age of 35 years ... " . . 
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1.79. It would be seen from the audit para that Research. Designs 
and Standards Organisation in 1975 had observed that "this class 
of locomotives .... is fundamenhl1y unsuited for use as a reliable 
banker due to limitations imposed by the present type of traction 
motor as well as its control system as in-bu:lt in this design of loco-
motive. In this connection the Committee desired to know as to 
how the present requirements of banking locomotives were met and 
how the future requirements' of reliable and suitable banker would 
be met. The Railway Board in a note have stated: 

"PrimarJy the requirements of banking setvices is met by 
WCG-2 locomotives. The day-to-day ~ or all of bankers 
is met by using diesel electric locomotives. Since WCG·2 
loc'omotives are basically not suitable for bank'ng duty, 
for f,uture requ reme!1ts of bankers, a Project Report 
covering designing and indigenous m nufacture of bankers 
ha, been prepared and i, under consideration." 

1.80. The Committee pOinted out that the use of diesel electric 
lo::omot:ves as bankers 'on ele::trified 'e::tions must have been at 
the cost of some other' non-electrified sections where these would 
have normally been used otl:lerwise. In this connection. the Com-
mittee de,ired to k 10W if thi ~ diversion of WDM-2 locos did not 
adversely affect the working of con'~erne  non-electrified sections 
and whether any train h -d been cancelled ('n th:s account resulting 
in loss of revenue. T'1e Railway Board in a note have dated:-

"WCG-2 locomotive5 a ~ basically not suitable for banking 
duties. In view of ~ . assistance by way of diverting a 
few diesel electric locomot'ves for use on the Ghat Sec-
tions had to be resorted to in any case. Though no trains 
were cancelled on fIis account. but had they not been 
diverted to banking services. they would hl1ve been utilis-
ed for ru ming additional trains," 

1.81. The Railw y Board further ;nformed the Committee that 
five diesel electric locomotives were used for banking !-'ervices on 
Karjat-L'Jnavla e~ on and none was u~e  on Kasara-Igatpuri 
section. 

1.82. The Committee have been informed that the modifications 
on all loc:>s are exp2cted to be completed by 1982. Asked L bout the 
:08t of carrying out these modifications, the Ra:lway Board have 
stated:-

"No separate accounts have been maintained for these modi-
fications as these [Ire being carried out both in the sheds 
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and the shops as part of the regular repair and mainten-
ance work." 

1.83.. The Committee desired to know the average estimated aJ 
well as actual cost of new D.C. Electric locomot:ves. The R:Jlway 
Board in a note have stated:-

"The average estimated cost per locomotive for 57 DC Electric 
Locomotives (WCG-2) was Rs. 23.67 lakhs. 

The .actual batch cost of the locomotive excluding proforma 
charges are as under:-
._------------

S. No. c~r B ltch of locos. ':ost in lakhs of Rs. 

_._----_._----
1. 1'170-71 3 D. C I.ocos. 

Ii D. e J.()co,. 

'J. 1 <)72-71 

4· 1973-74 .... 
5· 1974-75 

6. 1<)75-76 

7· 

14 D. C. Locos. 

14 D. C. Lo('os. 

13 D. e. Locos .. 

4 D. e. Locos. 

3 D. C. 1.0(,00. 

57 D. C. Locos. 

377·97 

398.86 

471•86 

Total enst 1777.69 Average 
cost of one 
loco. 
RS.31.1R7 
(lakhs ). 

Foreign Exchange figures estimated and actual used are: 

(i) Estimated foreign exchange per locomotive (in 1966) was 
Rs. 1.59 lakhs; 

(ii) Bharat Heavy Electricals. Limited. Bhopal, have rdvised 
that approximate f01'eign exchange per set of DC loco 
for their portion, works out to Rs. 4.5 lakhs. Also taking 
into account ~re n exchange of Rs. ~. per lOco 
released to CLW for the first 27 locos and Rs. 54.477/-
per loco for the remaining 3'll locos, tot· 1 foreign exchange 
per loco utilised by CLW and Bharat Heavy lec r~cal  

limited Works out to approximately Rs. 4.9 lakhs. 

Separate records for :-dditional expenditure incurred in rectifica-
tion of defects other than normal repair and maintenance have not 
been maintained. The extra equipment require.d for rectification 
of defects other than normal repa'1'" and maintenance was supplied 
free of cost by Chittaranjan Locomotive Works arid M/s. BHEL/ 
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other Sub-Contractors. The regular maintenance staff Was uUl1sed 
in e ~c n  rectification of defects." 

1.84. It would be seen from above that the actual cost (avera ~  

of new locomotives had gone upto Rs. 37.187 lakhs against the esti-
mated cost of Rs. 23.67 lakhs. The Committee desired to know the 
~ea on  for such substantial increase 'in cost. The Railway Board 
m  a note have stated: 

"An estimation of the avera.ge cost of DC loco @ Rs. :3.f7 
lakhs was done in 1969 but reported to Board in 1970. The 
weighted average cost worked out to Rs. 31.23 lakhs. 'InfO 
weighted average cost for the first order was H-; ~ .  

lakhs. for the second order it was Rs. 27.20.lakhs and for 
the third order, it was Rs. :M.61 lakhs. Comparison bet-
ween the estimated cost and actual cost as  pel' first batch 
cost report to begin with, was not done as it was not the 
practice. The difference was mainly due to material costs. 
The increase in the unit cost from year to year shows a 
more or less comparable position i.e. upto 27th locomotive. 
There was however, sizeable increase in the unit cost of 
the locos beyond 27th locomotive corresponding to the 
year of manufacture of 1973-74 to 1976-77. This is due to 
adjustment of escalation charges." 

1.85, It would be seen that one of the consideration to adopt Co 
Co design in preference to BB design was that there would be a foreign 
exchange saving of Rs. 1.20 lakhs per locomotive in the case of the 
former. The foreign exchange content for the Co Co design was 
estimJted at Rs. 1.59 lakhs and for the BB design at Rs. 2.79 lakhs 
per locomotive. However, the foreign exchange actually used for 
Co Co design locomotives was Rs. 4.90 lakhs. The increase of Rs. 3.31 
lakhs has been explained as due to progressive increase in prices 
and Bharat Heavy Electricals Ltd. having not been able to completely 
1ndigenise certain components. 

1.86. Audit Para states that during 1968-69 to 1973-74 estimates 
for works costing Rs. 8.14 crores were ~nc one  for (i) strengthen-
ing the power distribution system by augmenting the caracity of 
the overhead equipment and substations to meet additional traction 
power requirement (including that for the new WCG-2 Co  Co de9ign 
locomotives) (Rs. 2.65 crolles); (ii) replacement of 2.500 KW rotary 
convertors on age-cum-condition b'sis by 3.OOa KW rectifiers to 
augment the capacity of the converting pbnt (Rs. 3.98 crores); (iii) 
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extension/rrovlsion of loops to hold 65170 wagons at all stations 
in the two sections as against 45 wagons (Rs. 1.'38 crores); and 
(iv) additional facilities at the locomotive shed, Kaly. n, to facilitate 
inspection of 57 Co Co locomotives (Rs. ';).13 crore), These works 
were undertaken between 1969 and 1974 and have been executed 
to the extent of 70 to 100 per cent. The expend:ture booked up to 
May 1976 was Rs. 12.90 crores, of which Rs. 5.27 crores were in res-
pect of replacement works which would have been undertaken even 
otherwise on age-cum-condition basis. 

1.87. The Committee desired to know if all the works mentioned 
~ ove had been comrleted and what was the expenditure. I,n reply 
the Railway Board have furnished the following statement showing 
the sanct:oned/8stimated and the actual expenditure alongwith the 
progress on the three works. 
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1.88. One of the reasons for manufacturing heavier type D. C. 
locomotive Was that the trailing loads should match the authorised 
trailing loads on a neighbouring section namely Igatpuri-Bhusawal 
section electrified with A.C. system. POinting out that as it had not 
been possible to haul heavier loads with the WCG-2 locomotives, 
the Committee enquired whether the loads suffered detention at 
Igatpuri and desired to iknow the figures of such detentions during 
1975-76 and 1976-77. The Railway Board in a note have stated: 

"Author'ised trailing loads on Igatpuri-Bhusaval Section are: 
1. Igatpuri-Bhusaval (Dn Direction): 1800 tonnes. 
2. Bhusaval-Igatpuri (Up Direction): 2000 tonnes .(4 wheel-

ers) 2200 tonnts (Boxs). 
With the introduction of WCG-2 locos, Up loads towards Bom-

bay are being worked through without any reduction of 
load. However, in the Down direction. due to limitations 
of practical adhesion on ghat sections, the loads are either 
1600 tonnes with double bankers or 1250 tonnes units single 
banker. This necessitates stepping up of loads at Igatpuri. 
Average detention to Down loads at Igatpuri was as 
under:-

Year 

1974-75 

1975-76 

6 hI'S. 15 mts. 

5 hrs. 52 mts. 

1976-77 6 hrs. ---_._-_. _. __ . -_. 
1.89. Clarifying the position further, the Railway Board in a 

subsequent note have stated: 

"Based on the trials conducted by RDSO, haulage of 2oo0t 
mixed loads/2200t Box loads in the Up direction from 
Igatpuri to Kalyan with 3 WCG2 locos has become pos-
sible. Therefore. there is no need to adjust the loads at 
Igatpuri in the Up direction." 

1.90. The Committee enquired if Railway Board had made any 
attempt to quantify the financial implication of the loss on account 
of detention at Igatpuri. The Railway Board have stated:-

"Since detention of Rolling Stock depends on many variables 
like change of traction, waiting for Crew, Carriage end 
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wagon examination, density ot traffic, it may not be pos-
sible to quantify load detentions in financial terms. In any 
case, in view of (i) above, this does not arise for stock in 
Up direction i.e. coming from Bhusaval to Igatpuri." 

un. Fifty Seven old D.C. Electric Locomotives (41 Ireight .type 
and 16 passenger type) in use on Bombay-Igatpurj and Bombay-Pune 
sections of Central Railway procured during 1928-29 were due for 
replacement in 1963-64. The Railway Board decided in September, 
1963 to repilice them as they were "giving plenty of trouble; the 
design had hecome very old and transmission of traffic and mainte-
nance had become a problem". According to the Chairman, Railway 
Board, the condition of these locomotives at that time (1963) when 
Railway Board started phasing them out was so bad that they could 
not carryon for 2-3 years more. To keep them going on, Railways 
had to spend Rs. 65 lakhs on their maintenance during 1965-67 alone. 
The Committee are informed that "in this' case the Electrical Direc-
torate had worked out as to when the locomotives would fall due for 
replacement. 1')w action was initiated thereaiter. The design was 
worked out in consultation with the Planning Committee, the Stand-
ards Committee and the RDSO". The Committee are distressed to 
note that in the instant case the Railway Board did not initiate action 
in advance to plan for the replacement of these old locomotives and 
waited for their attaining the codal life (i.e. 35 years). The Com-
mittee fail to understand as to why undue stress was laid on 'codal 
life alone when their condition was deteriorating and . replacement 
policy was "on age-cum-condition basis". The absence of reasonable 
foresight as should normally be expected and the inaction on the part 
of Railway Board for not resorting to advance planning for replace-
ment had led to direct and indirect avoidable losses to the Railways 
which cannot be fully quantified. The Committee feel prudence re-
quired that Railway Board should have initiated steps much earlier 
than September ] 963 to finalise the design of new replacing locomo-
tives. It was all the more necessary considering thnt the manufac-
ture of locos is a very time consuming process. In the instant case 
the RDSO took an year and a half to issue key drawings. Then the 
Chittaranjan Locomotive Works took another year and a half to work 
out the working drawings. Then the order for long lead items and 
various raw materials and the manufacturing time took another 2 
years or so. Thereafter the manufacturer wanted the prototype to 
be used and proved in service at least for three years. It had to get 
all the feed-back from the RDSO and to carry out necessary modifi-
cations. The Committee consider that all the modalities involved in 
the production of new locomotives were not carefully gone into while 



planning production of these locomotives keeping in view the urgent 
need Or replacemellt of overaged and obsolete locos. The Committee 
hope that the Railway Board would learn a lesson from this. 

1.92. The Railway Board placed orders on Chittaranjan Locomo-
ti\-'e Works for manufacture of 57 D.C. electric locomotives (WCG-2) 

during 1964-68. The design fo rthe locomotives was finalised by 

the KDSO and made available to CLW in 1967. Three proto-types 
0: the locomotives were manufactured in January, March and June 
1971, and trial tests on them were conducted by . Central Railway 
Administration in March, April and July 1971. The performance of 
these locomotives in ghat sections fell short of designed capabilities 
because of (i) the actual compensated gradients on the Kasara-Igat-
puri section being much '~verer than what had been assumed at the 

design stage, (ii) non-realisation of the anticipated running adhesion 
characteristics of the locomotives in the ghat sections with combina-
tion of severe grades, curves, unfavourable track conditions, wet 
tunnel entrance!' etc. and (iii) the locomotive and train resistances 
being highehr than standard values assumed in the design. Even 
though it had become known in the trials that the originally design-
ed hauling capacity had not materialized, series production was un-
dertaken without making study of the steps necessary to achieve the 
desired hauling capacity and carrying out necessary modifications. By 
the end of 1976·77, 57 locomotives had been produced at the cost of 
Rs. 17.78 crores. Besides the shortfall in their haulage capacity, these 

locomotives also turned out to the not suitable for banking services 
in the Ghat Section. As a result, five diesel electric locos costing 
Ks. 1.56 crores have been diverted from other sections for working 
as bankers 011 the Ghat Section. The additional running cost only 
"n this at· count was Rs. 94 thousand during the years 1976-77 and 
1977-78. This running cost would be a recurring expenditure. 

1.93. The designed haulage capacity of these locos was expected 
to give an iucrease of about 50 per cent in the line capacity for goods 
trains. But the actual perfonnance fell short of the designed capacity, 
and as a result the expected increase in line capacity could not be 
generated with the introduction of these locos. The Railway Board 
did not give to the Committee any estimate of the extent of loss in 
the line capacity expected to be achieved. But the basic objective 
of increasing the line capacity was to avoid an increase in the number 
of trains to be run for coping with the additional traffic which in turn 
would necessitate a third line being laid which is a costly alternative 
because of the failure to achieve the requis\te hauling capacity. The 
line capacity has to be increased by providing a third line on North 
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East Ghat Section between Kasara and Igatpuri, and on South East 

Ghat Section between Karjat and Lonavla at the estimated cost of 
Rs. 17.50 and Rs. 21.74 crores respectively. 

1.94. The Committee consider it a grave lapse that the assump-
tions made particularly with regard to severe grade and curves, un-
favourable track co ~ l on  and wet tunnel entrances etc. proved 
erroneous. This was not a new phenomenon and the RDSO should 
have with ordinary prudence known the critical working conditions 
in the Ghat Section. It is starange that the RDSO ventured into desig-
ning a new locomotive for ghat sections without verifying and up-
dating the data, and without giving due consideration to the same. 
The lapse was compounded by a cynical disregard of the results of 
the trials. These deficiencies in the initial stage cost Railways 
heavily, though the exact quantification of the loss has not been fur-
ni .. hed to the Committee by the Ra·lway Board. It has altogether 
vitiated the financial projection of the projected increase in line capa-
city with WCC2 Locos and nece;sitated an early lying of the third 
I ine involving heavy investment. 

1.9:;. The Committee are of thE' opinion that howsoever urgent the 
need of the m'w locomotives might have been to replace the old 
uhsolete locomotives, production of faulty or inadequately equipped 
lo-:omotives should not have been undertaken. This re8ects poorly 
on the technical proficiency of the Engineering wing of the Central 
~ a l ay and oi the RDSO. 

1.96. One of the reasons advanced for delay in production of loco-
motives was delayed supply of equipments by Bharat Heavy Elec-
tricals Limited, Bhopal.. The Committee 8nd from the following table 
that there was substantial delay on the part of Bharat Heavy Elec-
tricals Limited, Bhopal in supplying the critical components and 
equipments. 

!\l. E'luipmen! fur 
Nu. 

Promised by DUEL Actllal delivery Delay in month. 

--------------
I. I.t Loco set August 1968 Feb. 1970 If! month •. 

g. iZnd Loclaet and January 1969 and at Sept. '1970 only un,' 20 month •. 
onwards. th .. rate of:2 loco let. loco set. 

pn-month onward •. 

3. 27th Loco set. 

•• 57th Loco Jet. 

F"h., 1 971. 

feb. "973 

March '973 

June 1976. 

25 months. 

4" months . 

------ ---------



The Committee take a serious view of the abnormal dela, which 
ranKed between 18 to 40 months. TIJey find it difficult to draw any 
consolation from the fact that since these equipments were being 
developed and manufactured by DUEL in the country for the first 
time, in collaboration with foreign firms, the former had difficulties 
in meeting the delivery schedule particularly when they (BUEL) 
were the pioneers in the manufacture of electric equipments and the 

process of manufacture of the type of equipment required were not 
entirely new to them. Moreover, they had the advantage of foreign 
collaboration in this regard. The Committee would like to be re-
assured that the reasons for ela~ have been identified for taking 
remedial measures for future. 

1.97. The Committee note that no penal charges have been recover-
ed from Bharat Heavy Electricals (I) Limited, for not maintaining the 
delivery schedule of traction motor equipments. It has been stated 
that "the terms and conditions governing the contract with DUEL 
do not provide for this". The Committee are perturbed to note as to 
how such an important clause has been left out of the contract result-
ing in delayed supplies of vital equipments and consequential heavy 
losses to the Ruilways. The Committee would like the Railway Board 

to investigate into the matter to find out why penalty clause for any 
delay in delivery of equipment by the DUEL was not provided for 
in the terms and conditions of the contract. 

1.98. The Committee note that the average number of locomotives 
in service has increased substantially from 11.8 in 1972-73 to SO.83 
in 1975-7& and the average number of locomotives effective (fit for 
use) has also increased from 6.03 in 1972-73 to 40.9 in 1975-76. How-
ever. the engine Kms. per day per locomotive in use (all services) has 
declined from 189 in 1972-73 to 184 in 1975-76. The Committee fur-

ther note that the target of engine kilometres per day per engine has 
not been prescribed for WCG2 locomotives. However, in respect 
of D.C. locomotives. (WCM, WCG and WCP etc.)' the target laid 
down by the Railway Board in August 1972 was 200 Kms. per day. 
The Committee regret that the engine Kms. per day per WCG2 
locomotive is much below that of the D.C. locomotives and has dee .. 
lined over the years. Thet Committee would like to know the mea ... 
sures being taken by the Railway Board to dleek the declining 
average kilometerage ofWCG2 locomotives. The Committee would 
also like the Railway Board to lay down target kilometerage for 

WCG2 locos. 
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1.99. The Committee note that the average cost of WCG2 locomo-
tives was estimated at &S. 23.67 lakhs in 1969 and it was intimated to 

Railway Board in 1970. However, they observe that the cost of 3 loco-
motives manufactured in 1970-71 was Rs. 87.63 lakha which comes to 
Rs. 29.211akhs per locomotive. The Committee are perturbed to note 
that the actual cost increased to the extent of Rs. 5.54 lakhs per loco-
motive during the period of one year. The Committee would like 
to know the reasons for such a wide variation in the estimated and 
actual cost of WCG2 locomotives in such a short period. 

CHAPTER n 

Central Railway-Mercury arc rectifiers 

Audit Paragraph 

2.1. Rectifiers are used for conversion of A.C. (alternating cur-
rent) electric supply into D.C. (direct current) supply required for 
running of electric trains. The rail traction on the North-east Kala-
yan-Igatpuri Section and the South-east Kalyan-Pune Section of Cen-
·.ral Railway have D. C. electric systems. 

2.2. In September 1962, the Railway Administration decided to 
re la~e the existing two rotary converters (of 2,500 KW capacity) at 
the Lonavla sub-station by two mercury arc rectifiers of 3,000 KW 
capacity for the following reasons:-

(i) the rotary converters had exceeded their normal life of 25 
years; 

(ii) they were often giving trouble due to wearing out of parts; 
spare parts were not available as the equipment had become 
obsolete; 

(iii) to augment the capacity of the converting plant; and 

(iv) to meet the power demands to cope with the anticipated 
increase in traffic during the Third Five Year Plan. 

2.3. After going through the various formalities of preparation of 
and sanction to estimates, invitation of tenders, etc., the Railway 
Administration placed orders in December 1967 on a firm of Bombay 
for the supply of two mercury arc rectifiers (of 3,000 KW capacity) 
at Lonavla sub-station. The supply and erection was required to be 
completed by April 1970. The entire equipment ordered was received 
at Lonavla by early 1972; hundred per cent payment for supply of 
equipment and 20 per cent for erection, amounting to Rs. 33.31 lakhs 
(including foreign exchange element of Rs. 22.60 lakhs). was made 
to the firm between July 1968 and January 1972. However, the erec-
tion of the equipment has not been commenced so far (January 1977). 
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2.4. Meanwhile, to cater to the additional requirement of power 
for the inc.'1'ea5ed traffic expe:ted during the Third Five Year Plan, 
orders were placed in June 1967 on the same firm of Bombay tor sup-
ply and ere::tio!1 of one mercury arc rectifier (of '3,000 KW capacity) 
at each of the two new sub-stations being set up at Thull Ghat 
(North-east line) and Upper BhO'l'e Ghat (South-east line). 'Toe two 
mercury : rc rectifiers were :nstalled ,at these sub-stations in June 
1972 at a cost of Rs. 74.29 lakhs (including foreign exchange e!f'ment 
of Rs. 31.41 lakhs), as booked upto the end of August, 1976. 

2.5. Further, to meet the additional requirement of power fOT the 
traffic expected during the Fourth F've Year Plan period and also 
keeping in view the schemes for running D.C. electric lo::omotives 
(\VCG-2 type) on the ghat sections (c.f .. parag;aph 9) it a~ propos-
ed, amongst others, to provide an additional rectifier set of 3,000 KW 
capacity each, at Upper Bhore Ghat and Thull Ghat sub-stations 
(over' and above one mercury arc rectifier rrovided earlier) as second 
unit as standby. The propo!als were approved by the Hailway 
Board in 1969 and 1968 respectively. A"cordingly, ordeTs for u ~y 

and ere::tion of two s]ic'm rectifiers were placed on the National 
Government Electr' c Factory, Bangalore, in October 1970, ott a cost 
of Rs. 35.60 lakhs (inclusive of foreign exchange element of Rs. 4.26 
lakhs). The e'I'ection of silico"} rectifier units at Upper Bhore Ghat 
and '1":, ull Ghat sub-stations f'tarted in Ap'."il ] 976 and is in progres, 
(January 1977). The expenditure booked u'pto AU1ust ).976 was 
Rs. 21.1 3 lakhs. 

2.6. The final 100 'ation of the fO'..lr m"rcury arc re::tifiers (two 
acquired in 1972 for Lonavla sub-station and in stc· .. ·age t.'1ere and 
two n ~alle  at Thull Ghat and Upper Bhore G'1at sub-sta.tio:1s in 
1972) ~a  been under examination by be Railway Administration 
the Research, Designs and Standards Organ'sation ~  the Railway 
Boar::'!, as indi::ate'i below: 

(i) In June 1973, the foreign collaborators of the National 
Government Elect'l'ic Factory indicated that the silicon 
rectifiers were not designej . to operate in aral ~l with 
the mercury arc rect'fiers already installed at the Ghat 
sub·stations in June 1972. Thereupon the Railway Admi-
nistration app!'oached the Railway B'Jard in November 
1973 to the effect that the two mercury arc rectifiers 
already acquired for Lonavla sub-station should be divert-
ed f,:>r installations at tl-te Ghat sub-station!' ~ nce these 
sets are identical to the sets already installe i there and 
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that the two silicon 'rectifiers to be acquired for the Ghat 

sub-stations should be diverted for installation at Lonavla 

sub-station. The proposal was exam:ned in consultation 
with the Research, Designs and Standards Organisation 

and the Railway Board advised the Railway Administra-
tion in September 1974 that no change need be made in 

the distribution of the equipments, that is, the mercury 
arc rectifieTs should be iastalled at Lonavla sub-statio.l 

and silicon rectifiers at be two Ghat sub-stations &s }:.-cr 
the original contract. 

(ii) In November 1974, the firm which had supplied and :nstal-
led the mercury arc rectifiers at UPPe'f Bhore Ghat and 
Thull Ghat sub· stations advised that the design of these 
rectifiers did not foresee the l ~ u re en  of connecting 

the s:!icon rectifiers to be installed at these stations. The 
Railway Administration, therefO'fe, again approliched the 
R1ilwav Board in Mareh 1975 for acceptance of the ear'ler 
proposal of diverting the two mercury arc rectifiers 
acqui'I"ed for L'Jnavla !"ub-stafc'1 to the Ghat sub-stations 
and silicon rectifiers ordered for Ghat sub-stations to 
Lcnavla sub-station. 

2.7. As directed by the Railway Board in April 1975, the matter 
was re~e arn ne  by a Technical Committee including an expe!"t from 
the Research, Designs and Standards Organ:sation. The Committee 

recommended, in May 1975, that four sets of arc rectifiers (two 
already installed at the two Ghat mb-stations in June 1972 and two 
awaiting inst'lllation at Lonavla sub-station) be ultimately diyerted 
for installaticn on the Dlva-Basse'n Road Railway Electrificatioll Pro-
ject, which had been sanctioned; four numbers of 3,000 KW silicon 
'rectifiers were to be procured for the va~ a e n Road Railway 
Electrification Project and diverted for installat'on at Ti-tulI Ghat. 
Upper Bhore Ghat and Lonavla sub-stations. The two silicon recti-
fiers alreadY ordered on the National Government Electric Factory 
as second standby WeTe also to be installed at the two Ghat sub-
stations, The orders of the Railway Board on the recommendation 

about ultimate dversion of the four mercury arc sets to Diva-Bas-
sein Road Railway Electrification Project are awaited (January 1977), 

2.8. As a result, an expenditure of Rs. 35.13 lakl-ts (inc1.llding 

foreign exchange element of Rs. 22.60 lakhs upto March 1976) on 
the proposed erection of two mercury arc rectifiers at Lonavla sub-
station has remained unfruitful (January 1977). 



42 
2.9. The firm on wh:ch CJlI"der for installation of mercury arc recti-

fiers at Lonavla had been placed claimed reimbursement of insu-
r::lllce charges (Rs. 68,552) incurred by it to cover storage risks 
during the period from 1st January 1972 to 31st December, 1974. 
There being no specific provision in the contract agreement with 
the firm, the claim has not so far (January 1977) been admitted by 
the Railway AdministTation. The firm did not renew the insurance 
policy on the two mercury arc rectifiers to cover risk since 1st 
January 1975 and disowned responsibility for any loss. Additional 
expenditure would also be incurred if the mercuory arc rectifiers 
already installed on the Ghat sub-stations in 1972 and the mercury 
arc rectifiers stored at Lonavla were diverted to Diva-Basseill Road 
Railway Electrification PToject. 

2.10. It may also be mentioned that 98 items of' components of 
the mercury arc rectifiers including the rectifier tank stored at 
Lonavla had been used by the Railway Administration to carry out 
repairs to the meTcury arc rectifiers at Thull Ghat and Upper Bhore 
Ghat sub-stations. Consequently, the rectifiers at Lonavla arc not 
complete in all respects. 

2.11. The Railway Administration stated (January 1977) that the 
mercury arc rectifiers procuTed for Lonavla sub-station had not been 
installed there in view of (i) lower priority assigned to the work of 
replacement of rotary converters by rectifiers. (ii) advisability of 
adjacent new sub-station at Upper Bhore Ghat getting st.fibilised 
before taking up the replacement work and (iii) the equipments 
being deficient in certain parts which had been cannibalisect and used 
for repairs to the sets installed at the Ghat sub-stations. It also 
stated that the diversion of meTcury arc units to Diva-Bassein Road 
Railway Electrification Project was tied up with the procurement 
of new silicon rectifier equipments for this project and final decision 
in this regard would be taken after detailed examination of optimum 
power supply aTTangements required for the project, availability of 
funds, etc. 

2.12. As stated earlier. the replacement of the existing rotary con-
verters at Lonavla on age and conditirm basis had been taken up by 
the Railwav Administration as early as 1962 and this was not related 
to the setting up of the new sub-station at Upper Bhore Ghat to 
cateor for the additional power requirement for the enhanced traffic 
anticipated during the Third Five Year plan. As regards the mer-
curv arc rectifier equipment. the Research, Designs and Standards 
Organisation had. in July 1974, indicated that the 'mercU!'y arc recti-
fier sets are also fast becoming technologically obsolete.' }i'tJrther, 
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the firm which supplied the mercury arc rectifiers had informed the 
Ra'lway Administration in February 1972 that due to recent fast 
development of semi-conductor type rectifiers, its Swiss principals 
had taken a decision to stop the ma'lufacture of er~urv arc recti-
fiers by the end of 1974. 

2.13. In this context, it is not known how the deficiency of com-
ponents of the rectifiers stored at Lonavla would be made good. It 
is also not cleaT whether installation of equipment:. ' ~  have been 
considered as 'obsolete', would meet the requirements adequately. 

[Paragraph 10 of the Report of the Comptroller and Auditor General 
of India for the year 1975-76-Union Government (Railways)]. 

2.14. Rectifiers aore used for conversion of AC .(a ernl' n~ C'J!'-

rent) electric supply into DC (direct current) supply required for 
running of electric trains. Each electric sub-station receives the 
elect'I'ic power by way of AC at 100,000 volts and converts in into 
1500 volts DC. To do this job the fil'st equipment CLt was develop-
ed in the electrical industry was the rotary machine wih a ro ~. n  

element inside it. It gets the feed from one side by way of AC. The 
rotatiEg piece in the e~e en  is called the rotor. It does the job of 
converting AC into DC; and then DC is taken out. With the help 
of certain other ancillary equipment, it becomes fit foor use on 1500 
volts DC. The rotary converted is a rotary machine with a rotating 
element inside it. The mercury arc rectifier is not a machifle with 
a 'rotating element inside. but it is a steel tank, and in some cases 
a/glass buILl cuntair.ing mercury. And the energy is led into this 
tank through the anodes. It is an inherent property that current 
will onlv travel from the anode to the mercury, \lnd not in the 
reve'rse ·direction. This property of passage of electric current 
through mercury vapour is made u!;'e of in the mercury arc rectifier. 
So, it succeeds in the job of rectifying AC into DC In these cases 
also we receive the energy in the form of the same 100,000 volts AC. 
Howeve'r. in the case of mercury arc rectifier energy leaves at a lower 
voltage and therefore transformer comes into picture. It transfers 
100,000 volts into a lower voltage is fed into the mercury arc recti-
fier. Aft€or a number of decades, the rotary converters gltve way to 
mercury arc rectifiers; and the latter to silicon one. 

2.15. The d;fference between the rotary convertor and mercury 
aTC rectifier is that former is a heavy bulk rotary machine with 
its inherent losses of energy, wear and tear and all the mechanical 
consequences of having a big rotatiJ)« mass. AJJ against that, the 
. efficiency of the mercury arc rectifier is much superior without any 
moving part. It is a static ~ece of equipment. 

'778 LS-4 
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2.16. Asked about the differences between the silicon 'l'ectifier and' 
,mercury arc rectifier, the Advisor Electrical, Railway Board during 
evidence stated: 

"The advanta·ges are still more in the case of silicon rertifier. 
It is still more efficient and it does not have a tank. In 
the mercury arc rectifier there is a tank which has to be 
kept maintained at a high degree of vacaum; and compar-
ed to that, the sili-::o., rectifier is still more compact. It is 
very handy and the loss of energy is even less. That is 
the best one." 

2.17. The Chairman, EfiiJ\\'ay BoaTd added; "Today that is best. 
Technically is so fast changing." 

The Central Railway Administration decided in 'Septembpr 1962 
to replace the existing two rotary converters (of 2500 KW capacity) 
at the Lonavla sub-station by two mercury arc rectifiers of 30,000 
KW capacity for the following reasons: 

1. the rot'p'v converteT's had exceeded their normal life of 
25 years; 

2. they were often giving trouble due to wearing out of parts; 
spare parts were not available and the equipments had 
become obsolete; 

3. to augment the capacity of the conve'l"ting plant; and 

4. to meet the power demands to cope with the anticipated 
increase in traffic during the Third Five Year Plan. 

2.18. The Committee have learnt from Audit that the work of 
replacement of rotary converter sets by 'l'ectifier units at Lo~avla 
sub-station was included in the Final Works Programme of 1963-64. 
The detailed estimate of Rs. 14,05,713 (involving foreign exchanee of 
Rs. 7.32 lakhs) was sanctioned by the General Manager, Central 
Railway in November 1963. The Railway Board was 'l'equested in 
October 1964 to release the foreign exchange. The Board's 3pproval' 
thereto was received by the Railway in January, 1965. Tenders were 
invited in March 1965 and were opened in July, 1965. The Railway 
Administ'l'ation placed orders in December 1967 on a private company 
MIs. Raje Industrial and Engineering Combine Pvt. Ltd., Bombay 
who were Indian Agents of a Swiss firm MIs. S.A. DES ATELIERS 
DE SECHERON, GENEVA for the supply of imported e<]llipments 
for two mercury arc rectifiers of 3000 KW capacity for Lonavla sub-
station to be obtained from thei'l' foreign suppliers. The contract 
was rectified by the Swiss authorities and Indian GovElrnments n~ 
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May/July, 1968 as required under the licensing condition of Swiss 
Credit. The supply and erection was to be completed by April, 1970. 
The entire equipment was received at Lonavla by early 1972. Full 
payment for the supply of equipment and twenty per cent for erec-
tion, amounting to Rs. 33.31 lakhs (including foreign exchange ele-
ment of Rs. 22.60 lakhs) was made to the firm between July 1968 
and January, 1972. However, according to the Audit para the erec-
tion of equipment had not commenced till January 1977. Since the 
entire requ!rement ordered for Lonavla sub-station had been receiv-
ed thereby early 1972. The Comm'ttee desired to know the reasons 
for the delay in the erection of equipment. The Railway Board in 
a written note have stated:-

"It is true that the entire equipment ordered for the Lonavla 
sub-station was received by early 1972. While it is a fact 
that the complete equipment erection has not been carried 
out at Lonavla, almost all the major constituent assemblies 
obtained against Lonavla sub-station Contract have been 
utilised either at Lonavla or at other sub-station., as 
under: 

Equipment Place Date 

2'2 K \' Panel Lonavla. Oct. '72 

Feeder Brt'a kt"r I Thull Ghat March. '75. 
Feeder Breaker II ,,"ot erectt'd. 

l\lachine Brt"ak('r I Thull Ghat March, '75. 
Machine iiI eaker II l\ot erected. 

Rectifn T Upper llh"r" Ghat Aug. ' ~ . 

Rectifer II 1\ ot cr~r ' . 

Transformer I Thull Ghat S .. pt. '74 
Transformer 11 Thull Gha t l .. b. '76. 

The reasons for the delay in installing these equipment 
upto the dates indicated above are as under: 

Erection of the equipments at Lonavala was deferred li1l the 
earlier equipment installed at Upper Bhore Ghat was prov-
ed to be stable in service including their inversion charac-
teristics. In Nov.'74 the original suppliers confirmed 
that the equipment cannot work satisfactorily in invertor 
mode and offered some refund which  is under comddera-
tion. Between Sept. '74 to Feb. '76, there were some inci-
dents at Thull Ghat and Upper Bhore Ghat sub-stations 
causing damages and necessitating major constitllf"nt as-
semblies being replaced from those available and liwaiting 
erection at Lonavla. In this period one transformt>r also-
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got damaged due to wagon derailment. In all these cases, 
Lonavla equipments were utilised to keep the two sub-
stations going." 

2.19. The Committee enquired if the working of the section had 
been affected by non-installation and non-commissioning of tl}e recti-
fiers for over a decade and whetheT the traction power requiremf:nt 
of the section served by Lonavla sub-station had been met. The 
Railway Board in a written note have stated:-

"The working of the section has not been aifQcted due to n0n-
installation of the mercury arc rectifiers at Lonavla. This 
is because now substations at Upper Bhore Ghat and Karla 
had been commissioned. The existing rotary converter 
units at Lonavla were kept going. This was facilitated by 
the release of equipment from other rotary sub-st<ltiLns 
which had been replaced." 

2.20. The Audit Para states that to cate'{' to the addit;ona 1 re-
quirement of power for the increased traffic expected during the 
Third Five Year Plan, orders were placed in June 1967 on the same 
firm of Bombay for supply and eTection of one mercury arc rectifier 
(of 3,000 KW capacity) at each of the two new sub-stations being 
set up at Thull Ghat (North-east line) and Upper Bhore Ghat 
(South-east line). The two mercury arc rectifiers were installed 
at these sub-stations in June 1972 at a cost of Rs. 74.29 ll'lkhc; (in-
cluding foreign exchange element of Rs. 31.41 lakhs), as booked upto 
the end of August 1976. 

2.21. The Committee asked when orders for four mercury arc 
rectifiers, two for Lonavla and one each for Upper Bhore Ghat and 
~ ul  Ghat, were placed whether there was any planning for other 
ghats also. The Adviser Elecn-ical, Railway Board during evidence 

stated:-

"There were three separate orders and all the three featured 
in one works programme for 1964-65. They were snnction-
ed in 1963-64 and carried forward to 1964-65." 

2.22. The Committee note that the completion time for the manu-
facture and supplv at site, erection and setting to work satisfactorily 
<>f the equipment' for mercury arc rectifiers as stipulated in the con-

trad was as under: 

<a) Delivery ex-work . . 15 months. 

(h) ShiTlPinp; de.aranCt' and delivery at site. 4 months. 

(c) P··ii fH e~~~ n. a'..! comminioning. d months. 
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2.23. The Comm'ttee desired to know as to when the equipments 
W€'l'e ordered for Lonavla, Thull Ghat and Upper Bhore Ghat sub-
st3tions and when the deliveries were stipulated. In reply, the Rail-
way Board in a written note have stated:-

"Supply and erection of Mercury Arc Rectifier sets for Upper-
Bhore Ghat, Thull Ghat and Lonavla Sub-Stations were-

~ ___ ~~~~~e.~. r~~ cally ~n l aneou l.y as indicated below: 
-------.. 
Vpper ThulIGhat LonavIa 
Rhort· 
(;h" t. 

Date ofisslIe ofTcnd"r ~  :211-1-65 :29-3-(;5 

Dat .. for op<"ning tf'nd,'l's 29-6-65 29-6-65 30-7-fS 

Dale fol' issue ofleW'r of acc"ptancf". 30-6-67 :'\0-6-67 30-0-61 

D'l te of executing agl'(,f'mcnts. 16-12-67 16-12-67 5-12-67 

l)ate of ,-\g T('.Iwnt bcc"!l1ing dft"ctivf" . 11-7-611 I J -7-liB 6-5-(jll 

(hi.gina! completion d"t<, . 25-6-70 :25-11-70 20-4-70 

.~ . According to Audit during the year 1965 tenders were invit-
ed for Upper Bhore Ghat, Thull Ghat II, Lonavla, Kalyan and 
Kurla. The type of rectifiers (whether Mercury A'f'c e(' ~r  or 
Silicon) were not indicated in the tender. All these tenders were 
opened on 29-6-1965,  29-/;-1965, 30-7-1965, 15'-1-1966, and 15-10-1965 res-
pectively. In respect of the first 3 tenders the off€'l's received were 
mainly for supply of Mercury Arc Rectifiers; out of 5 offers for 
Lonavla 3 were for Mercury Arc Rectifiers one for silicon and another 
not indicated; out of 4 offers for Upper Bhore Ghat and Thull Ghat 
II, two were for Mercury Arc Rectifiers no pa'f'ticulars given for one. 
and another offer received late and not considered. In respect of 
Kalyan tender, however, opened on 15-1-1966 all the 15 offers 'receiv-
ed were for Silicon rectifiers. In respect of Kurla also opened on 
15-10-1965 the offers were mainly for Silicon rectifiers as seen from 
some nothings on C.E.E.(C)'s file (The tender file of Kurla was not 
readily ava;lable). This would show that Silicon rectifiers had 
started takinl« the field by the end of 1965. Further the arceptance 
of the offers by Central Railway for Silicon rectifiers for Kalyan (on 
Mis. Siemens) .and Kurla (on Mis. N.G.E.F.) in 1968 would show that 
Central Railway Administration were satisfied with the eftkiency of 
these Silicon rectifiers. 

\ 

2.25. In reply to another query the Railway Board have stated: 

"Equipment for Upper Bhore Ghat Sub-station was received 
on by June 1971 at site, and was installed and commif:sion-
ed in June 1972 as rectifier only." 
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2.26. The note of the Railway Board further states that in 
"February 1968, the Contractor was advised to commission the three 
. sub-stations in the following orde'r: 

(i) Upper Bhore Ghat 
(ii) Thull Ghat 

(iii) Lonavla 

2.27. It would be seen that two mercury arc rectifiers one each 
at Upper Bhore Ghat aod Thull Ghat were installed in June 1972 
and no rectifiers had been installed at Lonavla till January 1977 
though the completion dates for the three were 25 June 1970, 25 
August, 1970 and 20 April, 1970 respectively. The Committee desir-
ed to know the reasons for delayed completion of sub-stations. The 
Adviser Electrical, Railway Board during evidence stated:-

"Firm asked for extension. Such extension was granted." 
He added: . " 

"This correspondence took place between the Centtal Rail way 
and the firm. . There are several extensions." 

2.28. The Committee desired to know the details of ,>uch exteh-
sions. The Railway Board in a· note have furnished the following 
.details:-

Reasons fOT granting Extension 

1. The original dates of completion for the three works as per 
contracts were as under:-

----------- _ .. ----------
Upper Bhore Ghat. 

Thull Ghat. 

Lonavla . 

25-6-1 970 

25-8-1970 

2. The contractor was advised vide letter No. 1626 BILP. 13\ 
TR 8A dated 20-2-68 that the priority for execution of the 
works were as under: 

1. Upper Bhore Ghat Sub-station 
2. Thull Ghat Sub-station and 

3. Lonavla Sub-station. 

3. First Extension: 

First extension to the completion period was asked for bv the 
Contractor vide their letter No. RIEC15516516581117 dated 28-4:1970. 
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The date upto which extensions were asked for and 
granted are shown below. 

Sub-station 

I. Upper Bhore Ghat. 

2. Thull Ghat. 

3. Lonavla 

Extension asked Extension granted 
by the firm upto by the Rly. upto 

--------'---

Feb. 71 30-11-70. 

June '71 3°-11-70 

Dec. '71 28-2-72 

-----------
4.Second Extension 

Second Extension was asked by the firm 1,ide letters No. 
S.O. 1801102103!ADvr dated 21-9-1971, S.O. 18021031ADV 
dated 4-11-1971 and S.O. 1801102103!ADV dated 17-11-1971. 
The date upto which extensions were asked Or and granted 
are shown below: 

Sllb-station Extension asked 
by the firm upto 

-------.-----------
I. Upper Bhol'e Ghat. 

2. Thull Ghat. 

3. Lonavla 

5. Third Extension: 

Extension grantrd 
by the Rly. upto 

31-3-72 

31-3-72 

30-9-72 

A request for third extension was made by the firm upto 31-5-1972 
for sub-station at Upper Bhore Ghat and Thull Ghat vide letter No. 
S.O. 1802-03!ADV dated 23-2-1972. Extensions for these sub-stations 
were granted on 23-4-72 upto 31-5-1972. 

2.29. Asked about the reasons advanced by the Supplier for seek-
ing extensions, the Railway Board have furnished copies of letter 
from Mis Raje Industrial & Engineering Combine Pvt. Ltd. dated 
26 April, 1970 and form Hindustan Brown Boveri Dated 21 Septem .. 
ber, 1971 and 23 February, 1972 which are placed at Annexure m. 
2.30. It would be seen that Mis. Raje Industrial and Engineering 

. Combine and Hindustan Brown Boveri in their letters have inte7' 

., alia stated: 

. (1) "Order for 11 items for the outdoor yard for the sub-sta-
tions at Upper Bhore Ghat and Thull Ghat was placed 
with us On 25-9-69 in response to our letter No. 4520 
dated 25-5-67 i.e. after a delay of 16 months, and withou' 
the completion of the erection  of the eleven items, the 
commissioning and completion of the remaining e u ~. 

ment cannot be made and hence there are delays also 011 
account of this situation. 
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(ii) Your final layout drawing for the outdoor yard ~r Upper' 
Bhore Ghat was received by Us with your letter No. W. 
828 B. LP. 13 TR. 8 of 20-1-70, we will be able to prepare 
our final yard drawing for the two sub-stations for your ap-
proval. In terms of our offer dt. 27-5-67, based on which 
you placed your order on 26th September, 1969 the deli-
very period of these items will commence from 12114 
months after the receipt of the first advance payment and 
approval of OUr yard drawing which is under preparation. 
There is delay on this account as well. 

(iii) We have still to receive the final Civil Engineering draw-
ing or Thull Ghat sub-station and yard. 

(iv) We have still not received from you the sub-station steel 
structures, to enable us to commence the erection of 
these structures and other relevant outdoor equipment. 
Consequently there will be delay in completion of the 
sub-station work on this account. 

(v) The trenches in the outdoor yard are still not ready con-
sequently withholding our work for control cabling and 
compressed air piping. 

(vi) We also make note that the transformer track at Urper 
Bhore Ghat sub-station is still not complete. 

(vii) Your recent proposal to shift the location of the D.C. 
Breaker cubicles from the already approved location, l.as 
resulted in the extra civil engineering works, which <"ire 
still in progress. 'We will be able to commence this erec-
tion only after the civil engineering works are completed. 

(viii) In our letter to the Chief Engineer (Construction), dRted 
25 August, 1971, We have point",rl out to you the delays 
in respect of our payments. This position is still not 
changed. In our letter of 25th August, 1971 we also 
advised you that the delays in the payments can affect 
the progress of the erection work. It is hored that in 
future our payments will be made promptly to ensure 
speedy erection progress. 

(ix) In view of your operat:onal requirement of Lonavla sub-
station work to be taken only after the completion of' 
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Thull Ghat and Upper Bhore Ghat u ~ on  we re-
quest you to amend the completion date for Lonavla sub-
station tentatively as 31st December 1972, provided the 
permission is given to us to commence the erection work 
immediately after completion of Upper Bhore Ghat sub-
station and that the work at Lonavla sub-station is per-
mitted to be carried out uninerruptedly and that all the 
necessary civil engineering works are completed well in 
advance." 

2.31. Pointing out that the contract was with Mis. Raje Indus-
trial and Engineering Combine Pvt. Ltd., Indian agents of Mls_ 
Secheron, Switzerland the Committee desired to know how the 
Hindustan Brown Boveri eiltme ,.Llto the picture. The Adviser 
Electrical, Railway Board during evidence stated: 

" .. In August, 1970, Secheron merged with another farm 
International Brown Boveri, They had their collaborator 
or agent in India by way of Hindustan Brown Bovert 
In August, 1970. the document was drawn up. Raje 
ceased to be in picture. Hindustan Brown Boveri took 
up its responsibility." 

2.32. The Committee enquired about the consideration on which 
Ra]way Board agreed to charge the supplier. The witness replied: 

"They started dealing through Hindustan Brown Boveri. They 
had come into the picture." 

2.33. The Committee asked as to why after accepting the ten-
ders Railway Administration agreed or such change. The witness 
replied: 

"If bulk of the equipment comes from a party who is now 
merged with somebody else, we do recognise such a situa-
tion." 

2.34. The Committee pointed out that no new consideration had 
arisen and there was no special advantage. then why did the Rail-
way Administration oblige the firm. The witness stated: 

"Not obliged, we agreed." 
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2.35. Subsequently the Railway Board in a note have explained 

. the position as under: 

"MIs. Raje Industrial Engineering Combine Ltd. informed the 
Railway on 6.3.70 that their Principals, MIs. Secheron, 
Switzerland, had become a member of the Brown Boveri 
Group of Companies Switzerldnd, whose collaborators in 
India are MIs. Hindustan Brown Boveri Ltd. and requested 
for approval for transferring the contracts to Mis. Hindus-
tan Brown Boveri. It was advised by the Railway on 
28-3-70 that a tripartite agreement would have to be exe-
cuted between Mis. RIEC, Mis. HBB and Railway Adminis-
tration providing for RIEC continuing to be liable not with-
standing the transfer. RIEC did not agree (letter dt. 8-4-7Q) 
to this special provision for continuous liability. In a 
further letter dated 11.5.70, RHEC brought out that Mis. 
HBB alone would now be able to co-ordinate the 
technical service with Mis. Secheron and deal with the 
contractual matters expeditiously. In consultation with 
and after vetting by the Legal Adviser to the Govern-
ment of India, Ministry of Law, Bombay, a tripartite 
Agreement was executed on 5-8-1970, transferring the 
contractual liability totally to Mis. RBB." 

2.36. It would be seen that contracts provide that equipments 
would be shipped by the supplier within 15 months from the date 
of contract. In this connection, the Committee desired to know the 
dates on which equipments were shipped for the three sub-stations. 

'The RaHway Board in a note have furnished the following dttails: 
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2.37. It would be seen from above that equipments were not 
shipped in time as stipulated in the contract. According to. the deli-
very time schedule provided in the contract equipments had to be 
shipped within 15 months from the date of agreement becoming effec-
tive, which was 11.7.68 for Upper Bhore Ghat and Thull Ghat and 
6.5.68 for Lonavla, against thIS, the last equipments in the case of 
Upper Bhore Ghat and the Thull Ghat were shipped on 28.12.70 fmd 
for the Lo.navla station on 15.2.71. The Committee enquired in 
such situation what remedial steps could be invoked. The Chairman 
Railway Bo.ard during evidence stated:-

"We have to invoke the damage clause as well as the penalty 
clause in this contract." 

2.38. Pointing out that the firm had made a breach of contract, 
the Committee desired to know if any damage was realised from 
the firm. The witness replied: 

"This has been extended." 

The Member, Electrical added:-

"We have not taken any legal action of that nature. We 
have waited and they have asked for an extension." 

Clarifying the point, he f·urther added:-

"I think in all these cases, II might clarify that we howe 
been looking upon the execution of the contract from 
start to finish and concern ourselves with the final 
completion of the contract without breaking up the 
total period into shipment period, transit time and 
clearance." 

2.39. It would be seen that the suppl.ler initially asked for exten-
sion through their agents vide letter No. RIECj55.656!lB117 dated 
26.4.1970 upto February, 71 June, 1971 and December 19'71 for Upper 
Bhore Ghat, Thull Ghat and Lonavla sub-stations though accord;ng 
to terms of the contract the delivery of equipment at site was to 
be completed within 19 months i.e. by February, 1970 for Thull Ghat 
and Bhoreghat sub-stations and by December 1969 for Lonavla sub-
stations. However in spite of the fact that extension was granted, 
the supplier failed to execute the contract in time. The Committee 
enquired as to what action was aken against the supplier for not 
fulfilling his contractual obligations in time, the Chief ElecJ;rical 
Engineer Central Railway during evidence stated: 

"We must have sent reminders." 
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Elaborating the point further the witness stated: 

"Another aspect which would be worth keeping in our mind 
is whether the Central Railway were prepared to 
receive the equipment. The contract provided for the sup-
ply and erection of equipment of a certain nature. The 
contract also provided that the Railways from their 
side would provide certain steel parts, sUb-station 
building, foundation work etc. To the extent I have 
verified, the Central Railway were not ready till the 
grant of first extension." 

2.40. Asked as to the nature of functions Railway Administra-
tion was required to perform with respect to receiving the equip-
ment at sites, the Railway Board in a note have stated:-

" ..... there had been some delay in completion of sub-station 
build;ngs, switchyard structures, transmission line etc. 
at Upper Bhore Ghat and Thull Ghat. As these works 
were not ready as originally rrogrammed, the erection of 
mercury arc Rectifier sets at Lonavala also got delayed. In 
respect of these three contracts, the following items of 
work were to be carried out by the Railway to enable the 
contractors to complete their portion of works:-

(0) Upbrr Bhore Ghat ' la '~  

( i) 

( ii) 

( iii) 

(iv) 

(v) 

(Di) 

(Dii) 

-------------------------. -------------_. ._------

---.----------------------
Construction of <uh-.tatinn huildings induclinll 
liftin/{ hay/provision of approach road and 

Aclllal comple-
lion Dale of 
Rly'. work! 

retaining wall again.t boulder falling . June, 7' 

Layin,!, of Rly .• idinl!' March, 7' 

Foundation of .witchyard .truclure. Nov., 7' 

Foundation for tran.form"rs. Mercur" Arc 
Rectifier tank.. control panel. & Hil(h Speed 
circuit Breakers etc. . Do. 

rov ~on of cable trench.,.. both inside the 
sub-station building and in the switch yard New., 71 

Supply of switch yard .tructUl'e!l . 

Provision of 110 KV tran'mi"ion line 

July, 71 

March. 7' 

Date HIlB 
.tart('d to 
work at aite 

April. 71 

Nov. 71 

Do. 

Do. 

Do. 

Do. 

April,7'2 



56 

(b) Thull Ghat sub-.I·lati,m : 

-------------

(i) Construction of sub-station building including 
lifting bay 

(ii) Laying of Railway siding . 

(iii) Foundation. of switchyard ruc ur~  

(iv) Foundation for transformerr, 
Rectifier tanks, con trol 
Speed Circuit Breakers etc. 

Mercury 
pands and 

arc 
High 

(II) Provision of 
the substation 

cable trench"s. both inside 
building and m the switch-

yard 

(vi) Supply of switchyard ruc ur~  

(vii) Provision of 110 K V transmission lin" 

(c) Lonava'a sub-statinn : 

Actual comple-
tion date of 
Rly's work 

July, 71 

Feb., 71 

Sept., 71 

Do. 

Do. 

luly, 71 

April. 72 

(i) Dismantling and r~ oval of old rotary conver-f 
tors an -:I transformrrs .  .  .  .  . 

(ii) Foundations and cable trench." to suit Mercury 
Arc Rrctifi"r s{'ts and associated modification to 

In progn'" 
(Dec., ,B: 

the building J 

Date HBB 
atarted to 
work at site 

June, 71 

June, 71 

Oct., 7' 

Do. 

Do. 

l\'OY., 7' 

The erection or 
Mercury I,Arc 
R"ctifier has 
I cell taken up 
~.r en tally 

as the con tractor 
has req uested 
to be relieved of 
this respomibi-
Ii ~ \'. 

2.41. The Committee enquired if there was any contractual 
obligation linked with either the shipment or the clearance in India 
of the equipments with the Railway Administration making arrange-
ments for their reception. The Chief Engineering Electrical, Central 
Railway stated during evidence: 

"No, Sir. The delay is on our part." 

2.42. Elaborating the point further, the witness added: 

"He could have done it. There was no linkage; but when he 
asked for extension, these were our consideration." 

2.43. Pointing out that the Railway Administration granted ex-
tensions in July, 1970 for Thull Ghat and Upper Bhore Ghat upon' 
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30 November, 1970 and for Lonavla upto 28 February, 1971 the Com-
mittee desired to know whether the extensions were for shipment or 
for completion. The witness replied 

"For completion." 

2.44. The Committee desired to know the steps taken by Railway 
Administration on the expiry of extended time on 30 November, 
1970 when the supplier could not ship any equipment. The witness 
replied: 

"I except that we have again given them reminders." 

The Chief Engineer (Electrical), Central Railway in reply to 
another query informed the Committee that in September, 1971, the 
suppliers had asked for another extension and by that time, the 
bulk of the req'uirements had been received and erection was under 
way and certain erection was in progress. 

2.45. The Committee enquired as to when the balance payment 
of 90 per cent of contract money was made to the firm. In reply 
the Railway Board in a note have furnished the follOWing details: 

2.46. The dates of the balance 90 per cent payment for Sec heron 
equipment for the 3 sub-stations are given below:-
-------------"------... -

Su b-Station Date of Amount Details of materials 
payment Rs. 

----" ----

Upper Rhore Ghat 16-'-71 10.72.9,11'4° Rectifier tramformer 
tanb .. te. 

Upper Bhore Ghat 3-3-7' 74.34400 SCE & 11.2. kv switcb 
gear etc. 

Thull Ghat 30-12-70 10.63.GIS --10 Rectifier tran.lilrmer, 
an ~. HSCB etc. 

Thull Ghat 3-3-7' 7-1.344-00 2.2 kv Switch ~ear etc. 

Lonavala 27-3-7' ,fi.43.490 -53 Rectifier transrormer. 
tank\, ~ are  etc. 

LonavaJa 27-3-7' 1.84.283 . ,6 2.2 kv. Switch "ear ete. 

------- ._-------
2.47. The Committee pointed out that these payments had been 

made when there was no contract under the law subsisting. The 
Adviser, Electrical Railway Board during evidence maintained:--

'~  do not think we informed the firm that since they had 
defaulted we terminated the contract," 
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2.48. It may however 'be seen that clause 18 of the contract pro-
vides:-

"Time for completing work by the date or extended date for 
completion shall be deemed to be an essence of the con-
tract. If the contractor fails to carryon, exec.-ute and 
complete work to be done by him under this con-
tract within the completion period and if completion 
period is not exceeded for causes beyond the control of 
the contractor, the contracter agrees to accept the reduc-
tion in the FOB plus erection price at the rate of half 
per cent per week of delay in the completion period pro-
vided that the total damages for delay in the completion 
period do not exceed 5 per cent of the FOB." 

2.49. The Committee asked that when payments were made in 
March, 1971 did the Railway Administration take into account. the 
delay in the execution of the contract and whether the above cla'use 
of the contract was invoked. The Adviser, Electrical, Railway 
Board stated during evidence:-

"No. Because we did not decide that we shall implement 
this clause." 

2.50. Asked abO'ut the reasons for not implementing this clause, 
the witness stated:-

"In our normal work contract, we implement this liquidated 
damage on the primary consideration that had the con-
tractor fulfilled his obligations, we would have been 
able to make use of the equipment and by not sticking 
to the schedule, we have run into some monetary loss 
where we ourselves are not in a position to accept or 
erect or give facilities for erection. We find that there 
is no reason for implementing this clause." 

2.51. The Commitee desired to know if the Railway Adminis-
tration even pointed out to the supplier that he was bound to pay 
penalty for delay. The witness replied: 

"I would not be able to say that. An extension was asked 
for." 

2.52. Clarifying the point, the Chief Engineer (Electrical), Cen-
tral Railway stated: 

lilt has not been claimed." 
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·2.S:f In a sUbseQbent note the: Raiiway: BOard av~ a~  

"These extensions were granted without imposing any 
penalty as the grounds on which the extertsions were 
sought for were considered reasonable." 

2.54. Asked as to why penalty was not claimed, the Adviser 
Electrical stated:-

"We had reache<t the stage of end of Febnlary. In the 
meanwhile, shipments had not taken place; and having 
heard about all the shipments, we had made payments." 

:2.55. In a subsequent note, the Railway Board have stated: 

"Each 90 per cent payment was made on production of the 
shipment documents, certificates of inspection of the 
competent authority and a Bank Guarantee for an 
equivalent amount." 

2.56. In reply to a query from the Committee, Adviser Electrical, 
Railway Board stated cturing evidence:-

"Inspections were carried out in January, 1970 for part of the 
equipment; we have certified jn March, 1970 for part of 
the eq\:lipment. Inspections were carried out at the 
factory." 

2.57. In a subsequent note furnished to the Committee the Rail-
way Board have stated:-

"The inspections for Secheron Mercury Arc Rectifier equip-
ment and 1500 volts D.C. breakers for Upper Bhore Ghat, 
and Lenavla were carried out on 16-1-1970 and 22-7-1970. 
The Electric equipment (for Upper Bhore Ghat and 
Thull Ghat sub-stations only) was inspected in two lots 
in November, 1969 and April, 1970." 

2.58. However, the equipments for Upper Bhore Ghat and Thull 
'Ghat were shipped during 1970. and for Lenavla during October, 
1969, November, 1970 and February, 1971. 

2.59. Explaining the reasons for delays between inspection and 
shipments, the Railway Board in a note have stated as under:-

A. Secheron equ.ipment 

(i) The inspection for Secheron Equipment viz. rectifter 
equipment and 1500 V DC breakers fot Upper Bhore 
Ghat, Thull Ghat and Lonavla were carried oilt on 15th 
January, 1970 and ~ . 

'778 LS---5. 
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(li) The import licences for all the three contracts issued in! 
March, 1968, were initially valid only for 3 months. They 
were revall~ e  upto Sept., 1969 for Upper Bhore Ghat, 
Nov., 1969 for Thull Ghat and Dec., 1969 for Lonav~ 
(The three contracts became effective from July, 68, July, 
68 and May, 68 respectively after the approval of Indian' 
Ie Swiss Govts.) 

(iii) In Nov., 1969, in respect of Lonavla contract, the con-
tractor advised the Railway that by then manufacture 
had not been completed and therefore requested revali-
dation of the licence for a further period 01 one year. They 
also stated that the list of items (to be included in Import 
Licence) required some revision. 

(Iv) The Import Licence was, however, amended and revali-
dated upto 20th April, 1970, the then contractual com-
pletion date. This Import Licence duly revalidated upto 
20-4-70 was, however, received by the firm just after 
expiry of this validity and hence was required to be again 
revalidated. 

(v) Similarly, for Upper Bhore Ghat and Thull Ghat con-
tracts, the Import Licences were revalidated (in Decem-
ber, 1969 & Feb., 1970) upto JUJ)e, 1970 and A'Ugust, 1970' 
respectively. 

(vi) At about the same time (March. 1970), RIEC proposed 
that all the three contracts be transferred from Mis 
RIEC to MIs HBB. This transfer became effective from 
~ . 

(vii) The three import licences for all the three contracts 
were therefore arranged to be transferred to the name 
of HBB and revalidated upto 30-11-70 for Upper Bhore' 
Ghat & Thull Ghat and upto ~  for Lonavla. These 
licences were received by HBB in October, 1970. 

(viii) Shipment for Upper Bhore Ghat was done on 25-11-70 
and 30-11-70 

.. Thull Ghat 2-11-70 and 36-11-70 

.. Uooavla :M-lo-e9, 30-11-70 and 15-2-71 
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B; 'l1IektrimEqt-"pm.en.t (for Upper Shore Ghat & Thull Ghat only) 

(i) 2 . Import· Licences for' Elektrirn ~ u en  were ~~ue  

to the contractor in Nov., 1967 which expired on 
' ~ . They were later got 'revalidated upto 10-12-69. 

(ii) The Import Licence which expired on 10-12-69 was got 
extended (on 150-12-69) by one year, upto 10-10-70 for 
Upper Bhore Ghat and upto 10-12-70 for Thull Ghat. 

(iii) MIs RIEC requested on ~  to transfer the Import 
Licences in favour of MIs HBB's name since all the 
3 contracts had then (50-8-70) been transferred to HBB. 
MIs. HBB received the Import Licence d'Uly transferred 
on 11)..12-70. 

(iv) MIs RIEe requested Ministry of Shipping on 29-10-69 to 
issue necessary instructions 10 Mis Schenkar & Co., 
Hamburg, regarding shipping arrangement (one Jot of 
equipment was then being offered for inspection) from 
Marseilles. 

(v) Ministry of Shipping asked Railway on 14-11-1969 for 
3 copies of contract document together with cargo parti-
culars of the equipment to be shipped on a prescribed 
proforma. The proforma and copies of contract etc. were 
sent to the Ministry of Shipping on 22-1-70. 

(vi) In Maq, 70, MIs Schenkar & Co. advised the Shipping 
Coordination Officer that MIs Elektrim desire that their 
equipment would be shipped from Gdansk. 

(vii) The Ministry of Shipping advised Central Railway on 
19-&-70 that if the port of shipment viz. Marseilles, had 
to be changed to Gdnask, in term of Indo-Polish Ship-
ping Service Trade, the shipping would have to be co-
ordinated by the Indo-Polish Shipping Service, Bombay 
and not through Mis Schenkar & Co., Hamburg. The 
Shipping Coordination Officer advised the Indo-Polish 
Shipping Service, Bombay on 12-8-70 to arrange ship-
ment of equipment from Gdansk. 

(viii) The shipment o~ all equipment, inspected in two lots in 
Nov., 1969 and April, 1970. was done in December, 1970 
from Gdansk. 

2.60. Drawing attention to the observations made in the audit 
para that l>ub-station at Lonav]a had not been erected till 1977 and 
,that cO'"ltract provided for supply and erection of equipment, the 
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Committee desired to know tile arn"unt paid for .et:eCtion efJ, ec u ~ 

ment at Lonavla. ~ Chief Engineer Electrical,Central Raiiway 
during evidence· stated:- ' 

"Certain advance for er~ on was required to be paid; 20 per 
cent erection charges were to be paid in advance." 

He further added: 

"The foreign exchange portion was required to· be paid in 
advance. Total amount was about Rs. 65,000 only in the 
case of Lonavla, of which 20 per cent i.e, Rs. 13,000 was 
paid in foreign exchange, We have not paid the balance," 

2.61. The equipment for Upper Bhoreghat and Thullghat was 

received in June 1971. However, the equipment were erected there 
by the end of May 1972. The Committee desired to know the rea-
sons for it. In reply the witness stated:-

"Our sub-station work was not ready." 

The Chairman Railway Board further added: 

"It seems to be Railway's fault. We will find out the cir-
cumstances," 

2,62. The Committee pointed out that three extensions were 
granted to supplier without any consideration and no penalty was 
charged, In view of these facts the Committee enquired if proces 
of equipments were reduced, The Chairman Railway Board stated: 

"We will check it up. Liquidated damages are levied on the 
final settlement of the BilL" 

2,63. The Committee desired to know if bank guarantee was 
renewed in this case. The Chief Engineet:, Electrical. Central Rail-
way during evidence stated: 

"It was renewed upto December 1973 for Lonavla." 

2.M. A copy of the Bank Guarantee Bond furnished by the Rail-
way Board is placed at Annex-UTe IV. It would be seen therefrom 
that Bank Guarantee constituting Security deposit provides for 
fulfilment by the contractor of the terms and conditions contained 
in the contract. However, the Railway Administration 'did not 

consider to invoke this Performance Guarantee. 

2.65. The Audit Para a ~  that to meet the additional require-
ment of power for the traffic expected during the Fourth Five 
Year Plan period and also keeping in view the schemes for running 
D.C. electric locomotives (WCC-2 type) on the Ghat seCtions. It 
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~. ' ' '~ ~~ ... a ~  ~~r o rav e ~ ~.~onal rectifier set 
,.of 3,oqo K\V, ~ a y  each, at Upper .Bhore Ghat and' Thull Ghat 
sp,b-stations v ~r and ~~ e one e~cury' are rectifier provided 
earlier) as second unit as standby. The proposals were approved 
by ,the ~ ay Board in 1969 and 1968 r~ ec vely. Accordingly. 
orders for supply and erection of two silicon rectifiers were placed 
on the National Government Electric ,Factory, an ~ore  in Octo-
ber 1970, at "a coSt of Rs. .~ lakhs (inclusive of .foreign. e ~ 

change element CYf Rs. 4.26 lakhsj. The e~ on of conr~ er 
" " '  I 

'Units at Upper Bhore Ghat and Thull Ghat sub-stations stated in 
April 1976 and is in ,prog.ress (January 19'1'7) , The expenditure 
booked upto August 1976 was Rs. 21.13 lakhs. 

2.66. The final location of the four erc~y arc' recti,tiers (two 
4lcquired in 1972 for Lonavla sub-station and in storage, ~~ere and 
two installed .at Thull Ghat and Upper Bhore Ghat'  sub-sections 
in 1972) had been' under examination by the Railway Administra-
tion, the Research. Designs and Standards Organisation and the 
,RaHway Board, as indicated below:-

'~ n June ,1973, .the o~ n collaborators of the National Gov':' 
errunent lec r ~ Factory indicated that the silicon reetJ-
,fif"rS were nat designed to operate in parallel with the 
mercury arC' .rectifiers already installed at the Ghat sub-
station in June, 1972. ,Ther.eupon, ~ Railway ~ n

triltion a roac e~ the Ra.1lwaY.J30ard in November 1973 
to the ~ 'e ' ~  the two er.c~ry arc '~ . er  already 
ac ~ r.e  'for ~l avla  ~ ~ ~ on shotUd . be aiverted for 
' n ll la ~n ~  ~.e ~  ~u ~ ec on n.c.e~ e sets are 

en c~l to ,t,h.e . ~ ~~ ~lr~ y inst¥.led 1here and that the 
two siliCOn rectjfj.frs to, beacquh:ed f9r the Ghat sub-
stations 'shoqld be ~r e  for il)Stallation at Lon3vla 
y ~ on. ,T,he ~ a  was, e~a .n~  in consultation 
~. ~ . th.e e e~.  ,Pes)Rrs and ~ar  Organisation 
and ~e  a l a~ ]39¥d, advisep t,be a ~ ay Adminis1Ta-
tion is e e ~r ~  that no ~an e need be made jn 

~ ~ ~ ~ on of l~  ~ ~ en  that is, the mercury 
' ~~~ re~~~e~  ~~~~~  ~' l ~e  at Lonavla sub-station 
. a ~ ~~~n rec. ~r  at : ~e ! two Ghat SI.:lb-l;Itations as per 
the origInal contract. ' 

In Nove!1,lber 1974" ~e  ~  ~. c  had ~u l e .~  il)StalJed 
' ~ ' 'ercury arcredifiers at.UpperJ3hore Ghat and Thull 
, Gb8t', iiuh-siaii.ons' ~ ~ e  that' the ~ n' of: jhese recti-
. Hers ~  not . or~ the' re u e en~ .of cOQllecting the 
'mliron'rectifiers to he inacined at these stJtions. The 

.. J ~ ,  • ~ .~ •  • '~ ...... ., • .. .• , 
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Railway Administration, therefore,«·gain aPJ,toaehed the 
Railway Board in March 19't5 for . aceeptartte of the 
earlier ,proposal of iiiverting the two' mertury arcreeti-
fiers acquired for Lonavla sub-station to the Ghat sub-
stations and silicon rectifiers ordered for Ghat sub-stations 
to Lonavla sub-station. 

2.67. The Committee desired tplmow whether silicon rectifiers 
<.'6uld not be operated. in parallel with mercury arc rectifiers. ~ 
Adviser Electrical, Railway Board stated' during ev ~nce  . 

"It is. could it is alright. But if it . could not that also does 
not matter. 

He further added:-

"The general philosophy is in any sub-station we can use 
mercury arc rectifiers alongwith a l co~  rectifier .. But 
these two in this case are not capable of being parallel." 

2.68. The Committee desired to lmowss to how an equipment 
provided as. standby could be used in 'parallel to meet the addi-
tional power requirements and whether it was not, desired that the 
5tandby should be such as could be used in parallel with the main 
unit in case of nec-essity. The Railway Board in a note have stated: 

"Additional power requirements in a Section are normally 
provided in two stages. In the first ~ e only one recti-
fier set is provided in anew sub-station (nonnally erected 
at the site of existing track cabin) the site to reduce the 
voltage drop in the section and bring the line voltage 
Within the acceptable requirements of· the locomotives 
operating in the section. In the ease of a e ec~ of failure 
or during periods of shut down fOr maintenance of the 
rectifier at the new sub-station,the old sub-stations meet 
the traffic requirements though with' ~cce a le vol-
tage drop. When load increases further, a second unit 
is added at the new sub-station' which' ensures that this 
. sub-station is always Ivailable even ,in ~ of one unit 
being shut off for defects,rnUunteriariCe purposes. NOl'-
mally only one otthese twounils is opei"ated, the second 
unit acting as a standby. ,; .' ' 

In the first instance. a single unit wu .propoeed a~ each Thull 
Ghat and Uppet Sbor'e Ghat ~ . oaa ,(originally 
Track Cabins) to meet the ~~ tQreleep: in. the Tb1nI 
Plan. When the anticipated' Pcrn,r.nKJuiremeIlt .inereu-
ed, to meet the traftlc' foreeue in IV P1an a second unit 
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.waa proposed at these u a o~ to act as a system 
standby Wlder normal operation . 

. :Although the Central Railway ra ~n felt that the 
additional set has to be used inparaUel in case of outages 
in the neighbouring sub-stations, parallel operation is not 
really needed upto the present level of traffic movements. 
in fact the e~ er ence in the past several years has shown 
that parallel Qperation.has Ilot had to be resorted to at any 
of the sub-stations in;-the non~ ur an section even once." 

2.69. According to the Audit, the matte!' was re-exainined by a 
'Technical Committee including one expert from the &-D.S;O. The 
-Committee recommended in May 1975 that the four sets of mercury 
.arc rectifiers (two already installed at the two Ghat 9ub-stations in 
.June, 1972 and two awaiting installation at Lonavala sub-station) 
be ultimately diverted for installation on the Diva-Bassein Road 
.Railway Electrification Project. which had been sanctioned. 

2. 70. Asked if the recommendations of the Technical Committee 
llad been implemented. the Railway Board have stated:-

. "The recommendation is basically in two partS namely; 

(i) To erect the sets at Lonavla; Bnd 

.(ii) to ultimately cUvert the sets to Diva-Bassein section. The 
implementation of the, first part of the recommendation 
.~. erection of the sets a,t Lonavala is being undertaken 
the first step being to ~ ll r the damaged equipment at, 
Upper Bhore Ghat and Thull Ghat and release the 1.008-
vala equipment. 

. . ' 
'The second part of the recommendation of. ultimately diverting 

the Lonavala sets to Diva..-BaS&ein section would be CGn-
sidered later particulaI1.y after review ." the system of 
electrification of Diva-Baasein section (DC or AC) and 
the. estimate of the 'w.or:k is sanctioned and flJPdJ allotted. 

·It has now been decided that electrification-of Diva/Baasein 
Road Section is to be done at 1500 Volts. D.C .. and the 
power supply is to be obtained at 22 K. V. from Maharash-
,traState Electricity Board. The diversion of theae ... 
to Diva/Bassein Section is no longer feasible wtth,out major 
modiftcationa in the Transformers." 

."". The Committee enquired if the delay in the Installation of 
·reCtIfters immediately after their acqubition in 1972 and after-Rail-
-way Board's order of September, un-4 baa not resulted tn idling of 
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u e~ worth Rs .. 35 la~ .. fl:9J.1l· ~  r. ~a . . ~ ~~ ~ay Boardi in' writteri' note have stated::-.' '. '. " . 

~e~ .~~ on ~  .~re ~~~~~  cat .. . ona a la~ l ally  

l~rre  ~  to ~~  the ~l l  of. the sets instal--
It:<! at '~ ~ re qniltCWd ,T:h»p' 9h.at.i).u;1her from 

.  ; ~ ~r  1974 .the ~v.~ al constituents of ~ e eguipment 
~~ ~. e ~~ ~.a  various. places. . 

T;heequipmentprocured fur Lonvala, which have iw.en diver-
,.,' ;,,-ted . o ~ er ,stations, are ,be'ng released after repairs to 

~ ~ ~~ el a er Bhore Ghat and Thull Ghat." ' 

2/72. The Committee desired to know .as to when the supply from· 
Upper-BOOre Ghat sub-station became. stabilized'. The ~ l ay .Board 
in a note ,have stated:--

'lIJ'he sup.ply from Mercury Arc Rectifier set in the RectJier' 
mode at UpPer Bhore Ghat stablised by early 1974. ,Hqw-. 
ever, the operation or-Mercury Arc Rectifier sets in the 
.. v~n (  mode ~  not cce ~  and jt was finally con-
finned by the ~ l ~  iQ Nov. 14 that the ~u en  

not workable in inversion mode. The suppEers according-
ly offered to take back the inversion equipment of these' 
sets and refund the price: This offer is under considera-
tion." 

~~a .. The o~ lee enquired if ,the e u ~en  pr9cured for' 
L v.~a .a.nd u ~ ~ ere a  ~re e~ . and whether it is 
in.gOOA WQJ:'king C9nclUi.oncapabJe o e~ er~ e  .elsewhere. The 

l ~y ~a~~ in. a . n()te have ~ a e  . 

"The present position of various equipro'etlts is as follows:-

_ ... ee~~llr.e~er ln o  . or ~n ~r er ~le~~~a a le of 
_) " e~ er~~. " .  ' 

, . 'Ma n rea ~ n good woddng order-released-capable of' 
" being' errect.ed.· 

, Recitfier I-In good ~r n  order-not released-working at 
. -,r:UPPer Bhore' Ghat: "  " ,', ..... ~ 

•• 0 r." ", 

. TJ:;ansformer I-Not in go¢ wol"lting r~~r~ o e rewound. 

", r~ l r. er ~ ln g,ood ~ ll  o~~~ ~  'released" 
working at Thull. Gh.at." , . 

'. . .. ~~~ P;ara 'pqinted ou ~ .  item.s .. of, co~
of·tU ~.l'c ey arc; reetifiers 'including erec~ er  ~' ~ ~e 
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Lonavala had been used by the RaJway Administration· to c;ary 
out repairs to the mercury arc rectifiers at Thull Ghat ~.n  Upper 
~e G.!ltl. su.b-li!tAtions.· .  . .. 

2.75. The Committee enquired if the equipment used up at other 
u ~ on  had been r~ure  for r ~ l~~e~~n  ¥.ld ~~e o . n  
the ·steps taken by ~e ~ l ay Administration in ~a  r~ lln. 

The Adviser Electrical. Railway o~r  during evicience a ~  

"lmmeciiately we called for the equipment from the fil'lns." 

2.76. Asked to specify the time, the chief Engineer Electrical· 
Central Railway stated during evidence:-

"In 1977 we have asked them". 

2.77. In a note, the Railway Board have i!1dk:!ted the .1atellt pQ8i-
tion as iinder:-

"Quotations for replacements have been rece~ve  and are' 
under -consideIation. Foreign Exchange Control in ~ 

. quotation ceases to about Rs. 1,20.000. No expenditure 
has been ~curre  SOlar." 

2.78. The o~ ee enquired as to why there ~ a delay o.f 
three years, the' Adviser· Electrical, ~ l. ay Board a~  l. 'n~
evidence:- ., . 

"TheI'e has been a delay in th:s regard from the Central Rail--
'Nay to· invi te tendets, and make ur the loss.'" 

2. 79. The Commi'tteeasked as' to what a ~ne  when tenders 
were ·invited.The Cliief Electfi'cal Engineer, Central "Railway ' la ~ 
during evidence: - ,  . ~ , .  ' . 

"They Said that the erection work would not be done by them. 
They also 0001: back the inversiOn "equ:pment:'· ' 

. .~ e further added· that 1'nvefosi'on· equipment was not ~
miSSfoned and" the· supplier's -were ' o a l~ 'to commission it ·in'ja· 
stablemaMer. '" .. '. .,. /; '.. .. r .  " 

2.81. The Committee desired to n~ ' ~ r erc ury ~ rec ~  

tier which had the advantage of having inverse equipment over 
silicon rectifier was ever used the Adviset' EfeetriCal'RaItway' 'Board . , 
stated: ... ' ". , . 

.. "Itwsa. ~ r e  out· as experimental ea ~. ~u ~  was not 
-' .proved :staQle.." 
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He adUd: 

"Therefore, it has not been successfully used and' they have 
also admitted that they were prepared to take the equip-
ment back" ,- .  . 

,  . 
·2.82. Drawing attention to the fact that though silicOb. teciUier 
was cheaper and better in many respects yet the mercury·art r~

~r  had the inversion capacity which the silicon did not have and 
though the Railway Administration never used trus· a ~a a~. the 
Committee desired to know as to why the Railway ~o  '" 
preferred merCury arc· rectifier. The witness replied:, 

"When the decision was taken, this, was the state of the art." 

.2.83. Drawing a~ en on ~ the observations made in the Audit 
Par'agraph that the Research. Designs and Standards Organisation 
had in July 1974 indicated that the 'mercury arc rectifier sets are 
,alsO fast becoming technolOgically obsolete and that· the finn which 
had supplied mercury arc· reetifiers had informed the Railway Ad-
:ministr'ation in February, 1972 that due to recent fast development 
of semi-conductor type rectifiers. its swiss principals had taken a 
rdecision to stop the manufacture of murcuey arc rectifiers by the 
end. of 1974, the Committee desired to. know as, to why the Railway 
.Administratlon proceeded with the order. 

The witness replied: 

"BecaUSe the order had been placed two yeats a'riier." 

2.84. The Committee enquired whether the Railway Administra-
.'tion, sought legal advice while granting extensions. The Chail'nlan. 
:B&11way Board stated during evidence: 

"There was no thinking of cancelling at that stap ... , .... 
because the order was alt"eady placed ... , 

'2.85. Pointing Out· that in this case, time wu eaence althe con~ 
vact a.ncl the party which makes default in wen·· eases. ~. 
liable for penalty and contract can be cancelled, the committee de-
IIired to know as to why it was not con ~e  worthwhile to take 
lepl advice. 'nte witnea stated.: 

"We uever thought of it." 

'The Chief Electrical Engineef', Central Railway added.: 

"No doubt the' CODtrac:t could have been· caneellcd. But 
it was ao eonsidered. Normally we do nof cancel 'the 
contract OIl such grounds." 
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'%.88. The cNninittee de5ired to know as to when the use of silicon 
rectifiers was introduced in Railway traction.and when the technolo-
gical Qbsoleacence started in the use' of mercury' arc' rectifiers in 
. l ~ traction. The Ministry of Railways in a written note have 
r a~  

"Use of silicon rectifiers was introdUced in Railwa.v Traction 
sub-6tations on Central Railway ror the first ~e in 1971. 
Technological obsolescence, in regard to use of, .mercury 
arc rectifiers m Railway traction sub-stations may be said 
to h$vestarted in the period 1969 .. '10. In almost all cases, 
the transition from old to new technology is gradual and 
the two technologies' run parallel for some coOsiderable 
time." 

2.87. Asked whether the Railway Board was not aware of techno-
logical advancements in the field Of rectifiers .. The Committee also 
desired to know as to how Railway Administration chose the mercury 
arc rectifiers which are becoming technologically obsolete. The 
Railway Board in a note have stated: 

"Railway. Board was aware' of the technological developments 
in the field of rectifiers. The time the mercury arc recti-
fiers were chosen i.e. in 1965, when the tenden were issUed 
and 1967 when the letter of acceptance was issued for 
Lonavala, UpperBhore Ghat and Tbu.ll Ghat, the only 
established technology tor the JdDd of equipment requirf' I 
was the mercury arc reetifters. 

~  was in September 1969 that the Ra;Uway Board decided that 
in future only Silicon rectiftres. should be installed at 
D.C. traction sub-stations." 

2.88. The Committee enquired that when the RailWay Adminis-
tration knew that mercury arc rectiflel'll had become obsolete why 
the contract was not cancelled then. The AdviJer JIleetrieallt.dl· 
~ay Board state,d during evtdence:-

"'Normally it we order out an equipment tr'om that point 0l'I. 
wards even if there are technological devetopmeDtII· we 
40 not cancel contractl." 

He turtlRr added:-

~ ll;U!l'Cury arc rect1ftera was not ob801ete for us. We had 
not accepted silicon reetiflera .. a dependable, thing on 
the day we Ol"dered the mercury arc rectlfters." 
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2.89. The Chairman, ~a l ay oa~ .n. ~~ . ~~~~~. ~ n  

ev~.a e l~e ~ . 

",A lot of ~an n  has happened in this e&Se" and -we are' 
. quite un a' ya o~  it. We have ordered an internal', 
enquiry' into it and we will certainly follow it up." . ".', 

~. .. e~a  to why there was not novation of the contract the 
witl}ess re l ~

", ... we could have done it. But, [S We looked at it, many of 
the equ:pment was' shipped e or~ ~ ~ l ' n Rectifier 
became stabilised.'" .  ' 

2.91. The Committ.ee pointed out that eff.ective date of contract 
was in 1968 and according to Railway Boar'c!'s own opinion obsole-
scence started setting in from 1967 to 1970. The ~ne r~ e

"As tpe obsolescence was over a gradual period, the Board 
. er~ e  that from ~ e er  ~  onwards all equipment 

or .~re  shoul,d be silicon-. The equipment which we had 
ordered on Raje by way of mercury arc rectifiers were' 
meant to function as invertor while silicon rectifiers as 
.established' from September, 1969 'are not capable'of this 
inversion funct:on." .  . 

2:.ta, The Committee desired to know as to how the Railway Ad-
ministration proposed to make goba - ~' en'~ency ~ of c .~ronen  
of rectifiers ston:d ~  Lo~~ v~la. r ' ~ ~.~~~ ' ~ ~ '  " 

" .. , we will be placing. or ~~r  shortly." 

2.93. . The Audit para stji,ted that ~ ,firm, on· which ol:;C:ier for 
instlllatiori.' of. 'mercurY arc rectifiers at Lona'lwa had-been placed 
cl'a ~' reimbutSem'ent . o n ura~ce ~ar ~  :(iis ... ~  incurred 
by it to cover storage risks during the period from 1st ~ an ~ry  l~  

to abt ,:qecePlber;"1974, The Committee desired to lmow t1!e cc:>p-:. 
racr ualo l ~ on  in' regardtio ay~en  of insurance c~ar e . ~n

c~ by ~ e supplying fttm to covet, s,torage ~ . " ~e ~n ay. 
Board in a note have stated.:- . .' , 

_ ' lau~ l6-.-9 of the .. Contract in this context is . reproduced 
.. ~ .. ··r' .. 

"All incidental charges, such as sea freight, insurance. cus-
toms duty, clearing and forwarding Chatges.tO' tne .ifte 
etc. as ac~ually ~curre  y~~e ~ r ~.~ ~r . l ~ paid 
by the 'PUrchaser to the on ~ r .. on _ pr94,uction of 

~ . " , n~e ar  and proPer 'aoc~en .l~ ~'. . 
. "". , . .... ," _...,..L", ,tA"ll 
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Claim tt;r ~r e' irii;utaD'ce for-periOd 1..&:'71" to ~ l~  
artlOtintf!1'g to Rk 2'7274:66 p. has been paSsed: ·Claim. fQr 
subsequertt' pei'ioo i.e. 1-1-72 to 31-12-74, put '~n  by ~ e 
contractor have not been admitted." ' 

2.94. The Committee 'asked whether the storage insuranGl! charges 
amounting to Rs. 27274.66p for the period 1-6-1971 to 31-12-1971 paid 
to the contractor were actually payable to them according to the 
contract and if not, had any legal opinion been obtained in this regard 
before making the payment. The Railway Board in a -:late ~.ve 
stated:-

"Initially, reimbursement of storage insur'ance, charges was 
claimed by the contractor (in March. 1972) uncler clause 
16.9 of the contract. The "mount was defined as "Insur-
ance at Lonavala f·rom 1-6-71 to 31-12-71" The dalm was 
admitted and paid "in October, 1972. When another claim 
was made (in April, 1973) for the subsequent period 1-1-
72 to 31-12-72, the amount was defined as "Stora,ge Insur-
ance at Lonavala from 1-1-72 to 31-12-72." A view 
emerged that the clause 16.9 did not cover storage 
insurance charges. Hence this claim has not been admitted 
and the payment of Rs. 27.274.66 already made is 
proposed to be recovered as it is not admissible. No legal 
op:mon was obtained before making the payment in 
October, 1972." 

2.95. There has been inordinate delay in planning and executin,:: 
replacement of the two rotary convertors at Lonovala. The Central 
Railway Administration decided in September 1962 to replace the 
then existing two rotary convertors of 2,500 KW capacity at Lonavala 
u~ a on by two mercury rectifiers of 3,000 KW capacity for the 

reasons that-

(i) the rotary convertors had exceeded their normal life of 

25 years: 

(ii) they were often giving trouble due to wearing out of 
parts: spare parts were not availablt and the e"uipments 

had become obsolete,' 

(iii) to augment the capacity of the converting plant; and 

(iv) to meet the power demands to cope with the antidpated 
increase in traffic during the Third Five Year Plan. 

2.96. The .etaUed estimates of works were sancdoned by CeDtral 
Railway Administration in 1963. Tenders were invited in March 
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1965 aad the orders were placed.in ,December 1967. . Tho.p supply 
aad erection were stipUlated. to bel by April 1870 aeeo1'ding to tINt 
cODtract, the entire e u en~ a  reeeived at Loll"ala only by early 
1972. The equipment worth Rs. 35 lakhs had been idling I!Jnce 1m, 
and its erection still remains to be completed. 

2..97. The agreements for installation of mercury are rectifiers at 
Lonavala, Upper Bhore Ghat and Thull Ghat were executed ill 
December 1967, with completion dates as April, June and August 
1970 respectively. However. within two months of the execution of 

the agreements the Railway Administration advised the firm in 
February 1968 to give priority for the completioR of the work in 
the following order: 

(1) Upper Bhore Ghat 

(2) ThuU Ghat 

(3) Lonavala 

2.98. The change in priority by which Lonavala sub-.station was 
relegated from. 1st position to 3rd position shortly after execution 
of the agreement suggests that the equipment worth Rs. 35 lakhs 
ordered for this work was not as urgeDtly needed as originally COR-
templated. 

2.99. Again the mercury are rectifiers acquired for LonavaIa were 

allowed to be cannibalised for carrying out the repairs to the mer-
cury are rectifiers installed at Upper Bhore Ghat and Thull Ghat. 
This further indicates that the acquisition of the mercury are recti-
fiers for Lonavala was unnecessary. 

2.100. The fact that replacement of the rotary convertors, though 
considered to be urgent id 1962. still remains to be undertaken 
even after a period of 16 years and the overaged rotary convertors 
continue to be in operation and the mercury are rectifiers acquired 
for replacement were allowed to be cannibalized, would lead to the 
inevitable conclusion that the whole project was concieved without 
relation to actual needs of the Railway. 

2.101. There has been serious technkal failure in providing silicon 
rectifiers at Upper Bhore Ghat and Thull Ghat SUb-statiOllS as secooDtf 
unit as 'stand by' (in addition to mercury al"e rectifiers already instal-
led there) since silicon rectifidg are not designed to operatt' in 
parall.,l with the e~ury are rectifiers and thus augment the recti-
fier e' ~c y. when required. 
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3.102. The Railway Board approved proposa.Ii in 1IU ... d lJIS 
. for· the installation 01. anadditioDairectifier of 3,000 KW at U.,.... 
Bhore Ghat attd Thull Ghat stationa as seeond unit and also 11& 
-Stand by' to iDeet theadditiOlUl! requirem.t of power for traIk 
capacity during the Fourth Five Year PI ... Attordingly, the orden. 
for supply and erection of two silcon rectifiers were placed on the 
National Government Electric: Factory, Bangalore in October It1e 
at a cost of as. 35.60 lak.hs. However. ia June 1973 the foreign coUa-
borators of thisfbm indicated that the si1con .rectifiers were DOt 
designed to operate in parallel with the mercury are rectifiers already 
installed at the Ghat sub-stations in June 1972. It was this lapse 
which necessitated the proposal that four sets of mercury are recti-
fiers (two already installed at the two Ghats in June, 1972 and two 
awaiting installation at Lonavala) be ultimately diverted to Diva-
Bassein Section which had been sanctioned four silcon rectifiers. 
(Incidentally the diversion of these sets to Diva-Bassein Section is 
no longer feasible). The Committee is unable to understand 88 to 
how the Railway Board and the Railway Administration failed to 
see the technological incompatibility of tbe two types of rediflerlt. 
while sanctioning the proposal in 1965-69. 

2.103.. The Committee was informed during evideDc:e that 'one 
of the technical reasons for preferringtbe mercury are rectifiers 
instead of silicon rectifiers was that the mercury are rectifier can 
fuRction as invertor while silcon rectifier was not capable of invertor 
fuDction. But it is surprising to note that supplier of mercury are 
rectifier confirmed in November 1974 that tbe equipment cannot 
satisfactorily work in invertor mode and that they were to make a 
refund part of the amount on that account. This is another smou!'! 
failure in not taking precaution in cboosing the proper equipment 
resulting in the purpose for which the equipment was preferred 
was not servM. 

2.104. There is evidence before the Committee to show that the 
Railway Administration was aware of the development of silicon 
rectifiers. Audit have informed tbe Comm;ttee that ur n~ the year 
1965 tenders were invited by the Central Railway Administration 
for Upper Shore Ghat. Thull Ghat U, LoDavala, Kalyan and KUrIa 
for the supply of rectifiers. The type (whether mernlry are of 
SilleOIl) was not indicated in the notice for tenders. In the case of 
tender for Kalyan. opeaed on 15-1-1966, all the IS offers were for 
silicon rectifiers. Similarly. in resp«t of tenders for Kurla opened 
on 15-UH965, the offers were mainly for silicon rectifiers. This leacl!l 
to the eonelusion tbat the Central Railway was in tbe know of the 
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-'WI!. ec .~. y c6. sHicon rec~ even at' -the' ~  e~~r a.  
.ia&o c~ ra  bi Dacentoer 1* o~ erection' of- n~~ ~ r~ e.n 
at Upper Bhore Ghat, Thull Ghat anil Lonavla. The silicon recti-
fiers were also aceeptableto the Railway, as they placed order ~r 
KIIlyan Bnd KlDrla in' 1_: 

2.105. '1'he Railway had also positioned highly qualified senIor 

officers with substantial establishment maintained in Loildon, Bonn 
and Switzerland who were to advise the latest technological deve-
lopments to them. The Railway Board obviously, had not taken 

ailvantage of their presence abroad to keep themselves abreast of 
these merging technology of silicon rectifiers. The Committee, 

therefore, cannot appreciate why the Railway Administration pre-

ferred mercury are rectifiers for Lonavala and for Upper Bhore Ghat 
and Thull Ghat. 

2.106. Again it was open t8 the Railway Administration to have 
rescinded the contract for mercury arc rectifiers, when the finn 

failed. In fact. the delivery dates were extended on three different 
occasions without justification and on these occasions the contracts 
could have heen tenninated. 

2.107. There have heen inordinate delay both on the part of the 

firm in supply and erection of the equipment and on the part of the 
Railway in carrying out works preliminary to installation and erec-
tion of the equipment. 

2.108. The contracts stipulated that the equipments would be 

delivered ex-works within 15 months from the date of approval of 
the contracts (by the Government of India and Swiss Confederation 
or the date of the receipt of the import licence whichever is later) 

which was 11th JUly 1968 for Upper Bhore Ghat and Thull Ghat and 
6th May 1968 for Lonavla. However. the supplier did not ship the 
equipment by the stipulated dates. The first consignment of equip-

ment was made only on 2nd Novemher 1970 from Rotterdam Port 
i.e .. after delay of more than a year. The Committee do not at all 
appreciate .the Railway Board's assertion that they "were looking 
upon the execution of the contract from start to finish and. concerned 

themselves with the final completioD of the contract without. break-
ing up the tolal period into shipment period. transit time and clear-
ance." 'l1le Committee are of the view that if break-up of the time 
schedwe as provided in the contract wa'!i not to be adhered to, there 
'Was no need of providing it in the cOBtract. 
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. .u~. Again, the Committee find that total completion time pro-
vIded III the contracts was 236 months-based on the following: 

(a) Delivery ex-work-15 months 

(b) Shipment, Clearaace delivery at site-4 months 

(c) Period for erection and Commissioning-46 months. 

2.110. However, the contractor failed to fulfill these delivery 
schedules. The equipments started arriving at site during and after 
February 1971 though originally these should have been erected by 
April 1970, June 1970 and August 1970 in the case of Lonavala, Upper 
Bhore Ghat and Thull Ghat sub.stations respectively. 

2.111. The Committee further note that the contractor Wlls granted 
extensions of time, as and when asked for and against the own 
interest of the Railway. This makes the conduct of the Railway 
Administration rather patently suspect since after the grant of first 
extension for supply of equipment was not completed by the con-
tractor and Railway Administration benevolently agreed to second 
and third extensions even though as per clause 18 of the three con-
tracts, "time for completing work by the date or extended date for 
completion shall be deemed to be an esSence of the contract." 

2.112. From the evidence obtained by the Committee it is not 
clear whether there was any avoidable delay in shipment of the 
equipment. The Committee would like the Railwa.y Board to inves-
tigate and report whether there was any delay on the part of the 
Railway Administration :n moving the Shipping authorities to 
nominate the port of shipment and the carrier in time as per the 
stipulated shirrnent schedule and if SO the re2son therefor. 

2.113. Further, the contracts provide for damages @ t per cent 
per week of delay in the completion period provided that the total 
damages for delay in the completion period would not exceed 5 per 
cent for FOB value of the contract plus erection price. However, 
no damages were claimed for delay of more than 24 months and Z2 
months for Upper Bhore Ghat and Thull Ghat Sub-stations work 
respectively. In the case of Lonavala sub-station delay is of more 
than 7 years and the contractor has backed out of his obligation to 
erect the equipment. It is ironical that the Railway Administration 
did not consider it appropriate to initiate any action against the con-
tractor though they could, as Chairman, Railway BORrd had to 
admit during evidence "invoke the damage dause as well as the 
penalty clause in this contract." 

778 1,5-6 
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2.114. Under the contracts for Upper Bhore Ghat and Thull Ghat 
sub-stations. the Railway Administration were required to complete 

certain items of work vi ... construction of sub-s'ation buildings in-
cluding provision of approach road and retaining wall, laying of 

Railway siding, foundation for transformers. mercury arc rectifier 
tanks. control panels and highspeed circuit breakers, provIsIon 
of cable trenches, supply of switch yard structures etc. The com-
pletion of these items lagged for behind the original completion 
dates of these sub-stations. and were completed only during 1971. 
One of the reasons for delayed eraction of Upper Bhore Ghat and 
Thull Ghat sub-stations was that the Central Railway failed to 
complete these works according to the schedule. The Comnlittee are 
not satisfied with the explanation that delay in finalising designs for 
RCC work and layout at site was due to hilly terrain and difficulty 
in transporting materials due to non-availability of approach road 
and also due to heavy monsoon. All these factors were not new to 
the Railway Administration and could have been well thought of at 
the planning stage. The Chairman, Railway Board conceded during 
evidence that "it seems to be Railway's fault." He had ~ ree  to 
investigate. 

2.115. From the above facts the following serious lapses occurred 
in the case:-

(1) Unjustified acquisition of mercury arc rectifiers for 
Lonavla at a capital of Rs. 35 lakhs. 

(ii) Installation of silicon rectifiers alongwith mercury arc 
rectifier,S! at Upper Bhord Ghat and Thull Ghat, which 
were technologically incompatible. 

(iii) Failure to cancel the order for mercury arc rectifiers of 
Lonavala, when it was known that mercury arc rectifiers 
had been technologically superseded, even though several 
opportunities offered themselves to do so on the failure 
of the supplier on many occasions to effect delivery by 
the stipulated dates. No wthe mercury arc rectifiers will 
not be able to render service satisfactorily due to non-
availability of spares. 

2.116. The Committee desires that these lapses should be probed 
into by a high powered committee for the purpose of fixing respon-
sibility. 
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APPENDIX I 

(Vide para 1.62) 

The Director General (D), 
Research. Designs & Standards 
Organisation, LUCKNOW-5. 

SUB: Gradients in Ghat Section. 

15-4-1967 

Chaitra-1889 

Ref: R.D.S.O's telegram No. SD. DEL. L. 11 dated 23-3-1967. 

The grades in Thull Ghat and Bhore Ghat sections of Bombay 
Division are not compensated for curvature. The details of radius 
and length of such curves on 1 in 37 graded section are furnished in 
the enclosed statement as desired. 

Sr, 
No 

I 

2 

:1 

4 

5 

6 

7 

8 

!) 

10 

Statement Jhowinl! tM Details of C"rIIIS 011 I in 37 Grade in ThIll! Ghat (Kms. 125,2 to 13 ~.  

whi.:h a" not Compen,,,t.", 

Locations 

From To 

AI25/6-1/2 125/31-1/2 

125/32 126/3 

126/3-1/2 126/11-3/4 

126/12 126/10-1/4 

120/18-3/4 126/25-3/4 

125/20 T/4A 
CH-O 

T/4 CHO TEA 
CH 800 

TSA CHSoo T/oABB 
End 

T/oA CHlloo 131/1-1/2 

131/1-3/4 131 '-33/4 

UP ROAD 

---------------
DegN'e 

127°' 4'50 

16:n' 3'40 

1637' 3 '40 

1920'  2 40 

129120' 2'40 

192O' 2'4° 

1640' 3-40 

164CJ' 3'40 

1640' "'.Jll 

1637' 340 

77 

Com t 1..,f, or Length or 

3" 

2-1/2" 

2-1/2" 

2" 

~  

2" 

Righ I curvet' in 
M. 

L 

R 

R 

L 

R/L 

R 

R 

L 

R 

R 

164 '13 

62.25 

61.83 

43.12 

112'07 

109'10 

---------
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Sr. Location Radiua Degree Cantt Left or Length of 
No. Right Curves in 

From To Metre 

----
II ISI/4-1/!l ISI/I9-I/!l 1645' 3'40 !l" L 143·3!l 

n 131/19-1/!l 1311!l!l'11!l 1640' 3'40 !l" R 34·74-

IS T/9 CH 1!l5 I 3!l1!l-1l!l 1637' 3'40 !l" R 80·67 

14 13!l/3-1/4 13!l1!l0 1637' 3'40 !l" R 91'74 

15 13!l/21 13!lI!ls-I/4 164°' 3'40 2" R 68.23 

16 133/4-11!l 133IS-II!l Ig20' 30 2" L 64'09 

17 131/8-314 133/19-1/!l 1!l7O' 4'50 3" L 116 '03 

I!I 133/!l1-1/!l 134/4-112 Iglo' 30 2" L 51 'g6 

19 134/4-1/2 134/13-1/2 IgIO' 30 2" R 97,67 

20 134120-3/4 135/11-3/4 1910' 30 BR I" R 247'13 
BSL 2" 

21 135113 135/19'3/4 3820' 1'50 I" L °4'92 

Bhor Gha' S,E, Li,7' 

Curvt N", 

liT No, 7A CH7 T"1o SA 332 84M 5'21° '\'5 L 56, 
CH 6 

2 KM log/I. 110/1 035'20 M 2.740 2" R :nR 

3 41 KM/121/0 121/18 317 .(1() 5'490 ~'  R 208 

4 42 KMII211S -T 25 437'39 40 3'S" R 340 

. ----. --.--------.. 
Statement showing the details of Curves on I in 37 Grade in THULL GHAT 

(K ms. 125-' 2 to 134' 6) wh ich are not compematM. 

DN ROAD 

Sr. Locations Radius Degree Cant Ldtor Length 
No. Right curv ~ 

From To in M. 

----
I. 125161 125/311 127°' 4'50 S .. L 166'10 

II. 125/3i 126/3 16:;17' 3'40 2" R 63'00 

g, 126/3 126/111 ~ ' 3'40 21" R 61'S3 

4, 1116/12 126116i 1920' 2'40 2" L 43' 12 

~  11I6/17i 1116/20 1!l20' 2' 40 2" L 48'36 

6, 126/26 ~  1637 :\'40 2i R  • JIg' 10 

7· 129/13 129/20 1920' 2'40 2" L 39'37 
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8\. Locations Radiul Degree Cent Left or Length 
No. Right CUrvt'1 

From To in Mts. 

-----
R. 12g120_ T/ .. 164°' 3· .. • II" R U"'II+ 

CH IIS0 
g. T/6 CH BI6 13°/10- 16SS' 9· .... 2" R 6.j.'og-

1O, 130/ IS- 131/1- 3 In.S' S· ... II" R 7S'RO 

II, 13111- 13 1/3- 16:;17' 3" 4" R" R "3' lit 

12. 13 1/4- 131/ 19- 16.t,5' • S· .... 2" L 143' 43' 

13, 13 1/ lg_ 131/1111 164°' R· ... R" R 34'71 

14, T/!l CH 12S 132/2- 16:37' 3'4& II" R 80'67 

15· 132/4_ 132/19z 164!\ 3'." II' R' 85'61 

16, 132/21_ I 32/2S- 1640 3'4:11 2" L 68'23-

17· 133/4z 133/Bs IglO' 3& 2" R 3.'09 

18, 131/8:11 133/19:11 127°' 4'5· 3" L 166'°3 

Ig, 133/21 :11 134/4 IglO' 3· 2" L SI"96 

20. I 34/4Z 134/ 13:11 19 1O' 3& 2" R 97'6, 

21, 134/2OZ 135/11 :11 1810' 3· BBI" R 2.,· 13 
BSL 2" 

22. 135/ 13 135/1 gz 3820' 1'5· 1:11 L 64'9 il 



APPENDIX D 

(Vitk para I 77) 

s. Equipment 
No. 

Total No. 
of 

modifications 

Progress 

I. Pantograph. 

2. Control circuit. 

g. Relay and Equipment 

4. H. T. contactor panel 

5. Cabling work 

6. Cab and body 

-:. Underframe and bogie. 

8. E. P. Contactor (BHEL) 

9. Current Balance Relay . 

10. High Speed Circuit Breaker. 
(HSCB) 

II. Reverser and C T F' 

12. Master Controller. 

13. Traction Motor. 

14. M. A. Sct (BHEL) 

Chief Electrical Engineer/ 
Central Railway.: 

15. Rhcoatatic/Rcgeneralive Brak-
ing. 

16. Separate Excitation. 

--------------

.. 
7 

7 

7 

2 

18 

12 

6 

.. 

9 

Completed on all the locos . 

80 

Do. 

Do. 

6 modifications competled 011 a;J the locos. 

I modification completed on 10 locos. 

Completed on all locos 

12 o ca on.~ completed on all locos 6 
modification. will be taken ullder POH. ,0 
far completed on 2 locos. 

6 modifications completed. 

6 modifications will be taken under POH and 
completed on 2 locos . 

.. modifications completed on all locos. 

2 modifications completed on 30 locos. 

Completed on all locos. 

Compleed on all lOCOS., 

Completed on ati lOCOS. 

3 modifications completed on all locos. 

1 modification completed on 1 loco. 

7 modifictions completed on 811 locos. 

a modifications completed on 2 loco.. 

5 moditications completed on all locos. 

3 modifications completed on lolocol. 

completed on alllOCOI. 

• completro.on 22 locos. 

modificatioll dropped. 



APPENDIX III(a) 

(Vide Para 2.29) 

Copy of letter No. RIECJ55163165BI117 dated 26-4-1970 from Mis. Raja 
Industrial & Engineering Combine Private Ltd., 

addressed to the GM(Elec.) BB VT. 

Dear Sir, 

Sub: 1. Contract No. W. 828.BILP-13ITR-2 dt. 5-12-67 (final 
effective date 6-5-68) for supply. erection, testing and 
setting to work of 2 units of 3000 KW rectifier sets in 
traction sub-station at Lonavla. 

5. Contract No. W 828.BILP-13ITR-7 dt. 16-12-67 (final 
effective date 11-7-68) for supply, erection, testing and 
setting to work of one unit of 3000 KW rectifier set 
in traction sub-station at Thull Ghat. 

'3. Contract No. W. 828.BILP-13ITR-8 dt. 16-12-67 (Final 
effective date 11-7-68) for supply, erection, testing and 
setting to work of one unit of 3000 KW rectifier set in 
traction sub-station at Upper Bhore Ghat. 

Ref: Your letter No. W. 828.BILP-18ITR-24 of 13-4-70 

In accordance with the terms of the contracts. the completion 
dates for the above three contracts should be as follows: 

--------
Contracts for sub-.tation at. a ~ o rec~  Date of advice Completion 

of import licence of approval of date. 
hy the contractor. contract by two 

Govt. •.• to  th .. 
Contractor 

--------------- ---.--- ---
I. Lonavla 8/3/1g68 6/5/1C168 201./1970 

2. Upper Bhorc Ghat. ~ "I7/1g68 25/611970 

3· Thull Ghat. 19/3/1968 1117/1g68 '115/8/1970 

--_ .. _--_. 
However, in view of the following facts, we request you to amend 

the completion dates suitahly. 
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(1) In your letter No. F1828iLP1131TR-24 dated 20th February,. 
1968, you indicated priority for the completion of the sub-station 
work in the following chronological manner, irrespective of con-
tractual conditions:-

(i) Upper Bhore Ghat. 

(ij) Thull Ghat. 

(iii) Lonavla. 

(2) In accordance with the clause 16.5 of the terms of payment 
for polish sup.ply for the sub-stations at Upper Bhore Ghat and Thull 
Ghat, MIs. ElektI'im is entitled to receive an advance of 20 per cent 
payment towards FOB value of the equipment and spares after 
signing of the final contract and on receipt of Bank Guarantee by 
your office from a p.olish Barkin Poland. The final contract was 
signed on 11-7-68 and we having furnished the bank guarantee from 
Bank Handlevy in May 69, the payment should have been received 
by MIs. Elekrim within 30 days i.e. in June 69. Even till date, this 
payment has not been received by MIs. Elektrim due to certain 
lengthy and cumbersome procedure requ::red by State Bank of 
India. Calcutta, for the transfer and it is obvious that this pa,yment 
has caused certain delay in the manufacture of the equipment at 
Elektrim works in Poland. 

(3) Order for 11 items for the outdoor yard for the sub-stations 
at Upp,er Bhore Gha.t and Thull Ghat was placed with us on 25-9-69 
in response to our letter No. 4520 dated 25-5-67 i.e. after a delay of 
16 months, and without the completion of the erection of the eleven 
items, the commissioning and completion of the remaining equip-
ment cannot be made and hence there are delays also on account of 
this situation. 

(4) Your final layout drawing for the outdoor yard jw:-Upper 
Bhore Ghat was received by us with your letter No. W. 828. B. LP. 
13-TR-8 of 20-1-70 and based on this drawing sent to us on 20-1.70" 
we will be able to prepare our final yard darwing for the two sub-
stations for your approval. In terms of our offer dt. 27-5-67, based 
on which you placed your order on 26th Sep,t. 69 the delivery period 
of these items will commence from 12/14 months after the receipt 
of the fiI'Bt advance payment and approval Our yard drav.dng which 
is under preparation. There is delay on this account as :vell. 

(5) We have still to receive the final Civil n neer n~ drawing 
for Thull Ghat sub-station and yard. 
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Taking the above fact into consideration. we would request you 
to amend the completion dates accordingly. As our Principals are 
anxious to complete the subo-stations as soon as possible, they have 
advised us to deliver the indigenous equipment for the subo-stations 
at sites so as to match the following estimated comp)etion dates:-

Upper Bhore Ghat February, 71. 

Thull Ghat June, 71. 
Lonavla December, 71. 

Awaiting your confirmation, we remain, 

Yours faithfully, 
for Raje Industrial & Engineering 

Combine Private Limited., 

Sd/-
(P. R. RAJE) 

Managing Director. 



APPENDIX m (b) 

Copy of letter No. 5.018011021031ADV dated 21-9-71 from Mis HBB 
Ltd., Brown Bove!'i House, 264-265, Dr. AB Road, RD-25 LD 
to the CG(Elec) RD VT. 

S'aB: Lonavla Thull Ghat and Upper Bhore Ghat Sub-station. 

Ref.:Your letter Nos. V.820.BILP-13ITR-7 and BA dated 23rd 
July 1970 and W.528.BILP-13ITR-8A dated 24th Nov-
ember, 1970. 

Dear Sir, 

With reference to your above letters, the completion dates for 
the above three contracts have been amended as follows: 

. -----_._----
S.No. Contract for substation Completion Date. 
._--_. __ ._--.. _---------

I. Lonavla • 

~. Upper Bhore Ghat. 30-11-1970 

3. Thull Ghat. 

It is regretted that it was not ppssible for us to meet the above 
mentioned completion dates for the following reasons: 

1. Structure: 

We have still not received from you the sub-station steel 
structures, to enable us to commence the erection of these 
structures and other relevant outdoor equipment. Consequent-
ly there will be delay in completion of the sub-station work on 
this account. 

2. Civil Engineering Works: 

The trenches in the outsider yard are still not ready con-
sequently withholding our work for control cabling and 
compressed air piping. We also make note that the trans-
fO'l"mer treak at Upper Bhore Ghat sub-station is stU1 not 
complete. 
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3. Modification to D.C. Switch Gear: 

At the time of the inspection by your representat,ive of the 
steel cubicles of D.C. Switch Gear, in our Boroda Works, 
your representative advised us some modifications in cubicles. 
These modifications are being effected and have resulted in 
the delay on the delivery of these cubicles to the respective 
sites. 

4. Shift in the location of D.C. Switch Gear: 

Your recent proposal to shift the location of the D.C. Breaker 
cubicles from the already approved location has resulted in 
the extra civil engineering works, which are still in progress. 
We will be able to commence this erection only after the 
civil engineering works are completed. 

5. Monsoon and road apfRoach: 

Due to heavy monsoons in the month of July, August and 
September at Lonavla and Igatpuri, as well as due to road 
approach being almost closed for the lorry service, the speed 
of the erection work was adversely affected. 

6. Payment: 

In our letter to the Chief Engineer (Construction), dated 
25th August 1971. we have p,ointed out to you the dela,ys in 
respect of our payments. This position is still not changed. 
In our letter of 25th August 1971 we also advised you that 
the delays in the payments can effect the progress of the 
erection work. It is hoped that in further our payment will 
be made promptly to ensure speedly erection progress. 

For your ready reference, we enclose an upto date list of 
pending bills, which we request you to settle without an~ 

delay. 

7. Completion dates fOT Upper Bhore Ghat and Thull Ghat 
sub-stations : 

You will please appreciate that the above-mentioned facts 
have resulted in delays in the co ~e on of works. Assum-
ing that (i) the structures are delivered to us at Upper Bhore 
Gha.t and Thull Ghat sub-station latest by 30th September 
1971, (ii) all the outdoor trenches and the transformer track 
are completed latest by 15th October 1971, (iii) payments are 
promp,tly effected by you and (iv) monsoon is not going to 
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effect adversely the outdoor work, then we expect ~o complete 
the erection work at Upper Bhore Ghat and Thull Ghat sub-
stations by 31st December 1971. Therefore, we expect the 
testing and cOmmissioning for a period of one month for each 
sub-station one after another. 

8. Completion of Lonavla sub .. station: 

In view of your operational requirement of Lonayla sub-
station work to be taken only after the completion of Thull 
Ghat and Upper Bhore Ghat sub-stations, we request you to 
amend the completion date for lonavla sub-station tentatively 
as 31st December 1972, p,ovided the permission is given to 
us to commence the erection work immediately after com-
pletion of Upper Bhore Ghat sub-station and that the work 
at Lonavla SUb-station is permitted to be carried out uninter-
ruptedly and that all the necessary civil engineering works 
are completed well in advance. 

Yours faithfully, 
for Hindustan Brown Boveri Limited, 

Sd/-
(A. D. VAIDYA) 



APPENDIX IV . ,. 

(Vide para 2.64) 

GUARANTEE BOND 

(For Security deposit) 

In consideration of the President of India (hereinafter called 
"the Purchaser") having agreed to exempt Messrss--------
---- situated at - - - - - - - - - - - -(hereinafter 
called) "the said Contractor(s)" from the demand, under the terms 
and conditions of an Agreement to be· entered into beween 
the Chief Electrical Engineer, Central Railway, Bombay V.T. and 
the said Contractors for the work of supply, erection, testing and 
setting to work of 2 units of traction rectifier sets - - - - - -
(3000 KW capacity) at Lonavla sub-station (hereinafter called "the 
said Agreement") of security deposit for the fulfilment by the said 
contractor(s) of the terms and conditions contained in the said 
Agreement, on production of a Bank Guarantee for Rs. - - -
_ - - - -(Rupees - - - - - - - - - - - - -), We, 
The - -- - - - - - - - - - - - - - -Bank Ltd., do 
hereby undertake to indemnify and keep indemnified the Purchaser 
to the extent of Rs. - - - - - (Rupees - - - - - - - -
_____ - - _ - - - ) against any loss or damage caused 
to or suffered by the Purchaser by reaSOn of any breach by the 
said Agreement. We, the - - - - - - - - Bank Ltd., further 
agree that the guarantee herein contained shall remain in full force 
and effect during the period that would be taken for the perfor-
mance of the said Agreement and that it shall continue to be en-
forceable till all the dues of the Purchaser under or by virtue of 
the said Agreement have been fully paid and its claim satisfied or 
discharged or till the Chief Electrical Engineer, Central Railway, 
Bombay V.T. Ministry of Railways certifies that the terms and 
conditions of the said Agreement have been fully and properly 
carried out by the said contractor(s) and discharged or till the 
Chief Electrical Engineer, Central Railway, Bombay, certified that 
the terms and conditions of the said Tender conditions have been 
fully a';ld properly carried out by the said - - - - - -and 
accordingly discharge the guarantee subject, however, that the 
Government shall have no rights under this bond after the expiry 
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o£ - - - - - - - - -76 from the date of its execution. We 
- - - - - - - - - - - Bank Ltd., lastly undertake not to re-
voke this guarantee during its currency except with the previO'us 
'Consent of the Government in writing ..... 

Dated ~ e - - - - - - - - - day of - - - - - - - -
for - - - - - - - - - Bank Ltd. 

"Our liability under this guarantee is restricted to Rs. - - -
which amount or any part thereof should be payable on demand 
or on claim being made under this Guarantee. Unless such a 
demand or claim under this Guarantee is made on before the - -
- - - - --, we should be discharged from all liability under 

this Guarantee. 
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