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P R E F A T O R Y  R E M A R K S  
«

It was mentioned in Paragraph 6 of the Prefatory Remarks 
contained in tiie Report of the Comptroller aixi Auditor General 
of Ixdia— Union Government (Com m ercial), 198 1— Part. I l l  
Bhilai Steel Plant, that the Reports on the \yorking of other 
Units of the erstwhile Hindustan Steel Limited were under 

finalisation.

2. This part contains the results of appraisal undertaken by 
’ lie Audit Board of the working of Rourkela Steel Plant of the 
erstwliile Hindustan Steel Limited. The Report has been brought 
up to date by incorporating data upto 1977-78. In this case,
the Audit Board consisted of the following members :—

f l )  Shri T . Rengachari, Chairman Audit Board and
Ex-oQicio Additional Deputy Comptroller and
Auditor General (Commercial) upto 29th February 
1980.

(2) Shri P. P. Gangadharan, Chairman Audit Board and
Ex-officio Additional Deputy Comptroller and
Auditor General (Commercial) with effect from
1st March 1980.

(3) SJuri k ' s . Murthy, Member Audit Board and Ex- 
ofiicio Director of Commercial Audit, Ranchi upto 
13th March 1978 and as Member .Audit Board and 
Ex-ofllcio Director of Commercial Audit. Bana?.lorc 
from 9th March 1979.

f4) Shri M. Prem Kumar. Member Audit Board and 
Ex-officio Director of Commercial A u d it  Bangalore 
upto 23rd January 1979.

(5) Shri A . Ghosh. Member Audit Board & Ex-officio 
Director of Commercial Audit. Ranchi from 29th 
March 1978 to 10th M ay 1981.

( 6 ) Shri T . K . Krishna Das, Member Audit Board and 
Ex-ofTicio Director of Commercial Audit, Ranclii 
with cfFcct from 11th  M ay 19 8 '

(iii)



(7 )  Shri B. R . Sule, Executive/Managing Director 
MaMndra and Mahindra Limited, Bombay ^Part-time 

Member.
( 8 ) *Prof. N . S. Ramaswamy, Director todian Institute 

of Management, Bangalore— Part-time Member.

3. T lie  Report was finalised by the Audit Board after taking 

into acco u n t;
(a'» the result o f discussions held with tlie representatives 

of die Ministry of Steel & Mines and Steel Autlionty 
o f India Limited, at its meeting held on U tb  and

20th February 1981 ; and

fb ) the additional information furnished by the M inist^/ 
Steel Authority of India Limited in April/June 1981.

4. The-Comptroller and Auditor General of India, wishes to 
place on record the appreciation of the work done by the Au 
Board and acknowledges with thanks the contribut.on, m parti­
cular, of Shri B . R . Sule, the Part-time technical M en i^ r who 
is not an officer of the Indian Audit & Accounts Department.

( i v )

*l*rof. N .  S. R am n sw am y did not attend any meeting.



*
^riic Hindustan Steel Limited (H SL) w is  registered on 

19tli January 1954 as a Joint stock company for the construction 
" l̂ud management of the Rourkela Steel Plant with a capacity pf 

one million tonnes of steel ingots. In M arch 1973, Hindustan 
Steel Limited became a subsidiary of Steel Authority of India 
Limited (S A IL ) . It was decided, in te r  a lia , at that time to 
constitute Rourkela Steel Plant, which was a part o f Hiixlustan 
Steel Limited as a separate company. Rourkela Ispat Limited 
was accordingly incorporated as a subsidiary of Steel Authority 
of India Limited to take over the functions of Rourkela Steel 
l^lanl. However, transfer of assets and liabilities o f Rourkela 
Steel Plant did not Jake place and the plant contmued to function 
as a part, of Hindustan .Steel Limited. Under the “ Public Sector 
Iron & Steel Companies (Restructuring) and Miscellaneous 
Provisions A c t 1978” , the Steel Authority of India Limited was 
restructured from  1st M ay 1978. Hindustan Steel Limited stood 
dissolved under this A ct and Rourkela Steel Plant stands trans­
ferred to Steel Authority of India Limited as one of its constituent 
units with effect from 1st M ay 1978.

Tlic construction of the Steel Plant with a capacity of one 
million tonne of steel ingots (0 .715  million tonne of saleable 
steel) was completed in November 1962 at a cost of Rs. 220.10 
crores.

I
ITie capacit\ of the Plant was subsequently expanded to 

1.8 million tonnes of steel ingots in February 1969 at a further 
cost of Rs. 160.21 crores. Soto£ important facilities were, how­
ever, completed by September 1969. The Projcct Report for 
the expanded plant envisaged an output of 1.234 million tonnes 
of finished steel. Even though a Pipe Plant had been installed 
by the time the Project Report for expansion was prepared, the

1. Introduction



input and output of the Pipe Plant were not taken into account 
in arriving at the output o f 1.234 milJioiT tonnes of finished steel. 
Taking into account the fact that with an input of 84,000 tonnes 
o f hot rolled coils, '75,000 tonnes of pipes could be produced, 
the output of saleable steel was subsequently arrived at by the 
M aragem ent as 1.225 million tonnes.

ITie mairt units o f the integrated steel plant, their rated capa­
cities, main inputs and outputs as per Detailed. Project Report 
<DPR) and as modified on installation of the Pipe Plant are 
given in Annexure-I.

The table below compares the product-mix of saleable steel 
envisaged in the Detailed Project Report after taking into account 
the output of Pipe Plant with that intimated by the Management 
in Octobcr 1979 :—

P ro d u c t

O') Plates

and(r'O HR Sheets, plates coils .
(Hi) CR Sheets and strips
(iv) i r o  tin plates

(y) Electrolytic Tin Plates 
(vi) Galvanised sheets 
(vh) Electrical Steel Sheets

(viii) ERW Pipes 
(ix) S. W. Pipes

Quantity as per DPR

2.80
2.00
2.60
0.50

1.50
1.60
0.50

0.75

QuantityasintimatedinOctobcr1979
2.80

(In lakh tonnes)' 
Remarks

1.58
3.12

Hot Dip Tinning lines not in ope­ration since Sep­tember 1976 (Re­fer para 2.07.06).
1.50
1.60
0.35

0.75
0.55

Capacity re-assessed by Consultants (.NIECON) as 0.35 lakh tonnes.

12.25 12.25



T h e revised produci-m ix was put up to tlie Board of Directors 
o f Steel Authority of India Lim ited who in their 67th meeting 

held on 4-7-1980 observed as under

“ T h e product-m ix o f saleable steel should b e  retained as 
per DetaUed Project Report and the output ol
other fabricated products like piftes m ay be shovTO
separately. T he ijnpUcations of such changes on the 
incentive schemes m ay also be examined. The Board 
also felt that \ha yield  should not be changed, as had 
been proposed in the case o f cicctrical sheets.

In addition, a Special Steel Plate Plant \vith a capacity of 
1539 tonnes o f fully machined plates, equivalent to 120  sets, 
was commissioned in 1969-70 at a cost o f Rs. 6.41 crores. These 
are manufactured fr̂ >m ingots obtained from the A llo y  SlecJs 
Plant, Diurgapur. The capacity of Special Steel Plate Plant was
f-urther increased to 180 sets/year in Novem ber 1974 at a cost

o f R s. 1 .1 4  crores.

2. P ro d u c t  io n  P e r fo rm a n c e

2.01 T lie  actual production of steel ingots and saleable ste^l 
during 1970 -71 to 1977-78  as compared with the rated capacity 
o f the Plant and budgeted production is indicated below  :

(In lakh tonnes')

Year Particulars Rated Budgeted Actual Percentage of capacity capacity production actual producuon

f l) (2)
1970-71 Steel Ingots Saleable Steel
1971-72 Steel Ingots Saleable Steel

To rate<l To bud­capacity getedproduction

(3) (4) (5) (6) (7)
18.00 15.00 10.38 57.7 69.2
12.25 10.44 6'. 84 55.8 66..-̂
18.00 14.00 8.2:^ 45,7 58. s
12.25 9.87 5.97 48.7 60.5



0 ) (2)
\911-Ti Steel Ingots Saleable Steel
1973-74 Steel Ingo ts Saleable Steel
\91A-1S Steel Ingots Saleable Steel
1975-76 Steel Ingots Saleable Steel
1976-77 Steel Ingots Saleable Steel
1977-78 Steel Ingots Saleable Steel

4

( 3 ) ' (4) _ (5) (6) (7)
18.00 12.50 11.77 65.4 9 4 .2
12.25 8.S9 7.65 62.4 86.1
18.00 13.00 10.81 60.0 83.2
12.25 8.75 7.36 60.1 84 .r
18.00 11.65 10.66 59.2 91.5
12.25 8.35 8.12 66.3 97.2
18.00 13.00 12.82 71.2 98.6
12.25 9.00 10.41 84.9 115.7
18.00 13.50 15.03 83.5 111.3
12.25 10.50 11.74 95.8 111.8
18.00 15.50 14.o ; 78.2 98.8
12.25 11.70 11.78 96.2 100.7

'rhe performance of the plant in the one million tonne stage 
had gradually improved from 70 per cent utilisation of capacity 
(1962-63) to 106.3 per cent (1965-66) in the case of ingots 
and from 58.9 per cent (1962-63) to 109.4 per cent (1965-66) 
in the case of saleable steel. A fter expansion to 1.8 milhon 
tonnes however, the i«:oduction of ingots and saleable steel was 
low upto 1974-75. During 1975-76 to 1977-78 there was some 
im provem ent; capacity utilisation in respect o f saleable steel m
1976-77 and 1977-78 being 95.8 per cent and 96.2 per cent 

respectively.

ITie shortfall in production during 1970-71 to 1977-78 was 
attributed by the Manaeement mainly to labour problems, power 
restricUons, inadequate supply of coal both in terms of quality 
and quantity, disruption in the movement of essential raw mate­
rials due to work-stoppage by railway employees, roof collapse 
of steel melting shop (July 1 9 7 1 ) , want of balancing facilities, 
equipment troubles and technical breakdowns m c o ^  ovens, 
blast furnace, soaker stripper cranes. Plate Mill and Hot Strip



MiU ctc. Som e of these factors like equipment troubles, technic^ 
l.reakdowns, etc. could be deemed to be controllable through 

better maintenance and planning.

The Ministrj^ stated (June 19 8 1) that “ in order to improve 

the maintenance of plant and equipment and production, . 
ment have been taking various measures such as systematismg 
the capital/annual repairs and rebuilding (« coke ovens, setting 
up o f separate capital repairs organisation and mamtammg 
Planning Department in addition to another organisation tor 
investigation of maintenance problems and evaluation o£ 

maintenance perform ance” .

'ITie Plant M anagement analysed the loss o f contribution 
inardn during 1973-74 to 19 77-78 , as attributable to internal 
and^extem al causes ; the extent of loss due to these causes 
aggregated to 3,88.582 tonnes of saleable steel and 11 ,9 7 7  tonnes 
of pig iron, valued at Rs. 28.09 crores. Details are given m  

Annexure-TT.

2.02 U n it - w is e  p e rfo rm a n c e  C o k e  O v e n  B a t te r ie s

2.02.01 Three coke oven batteries with 70 ovens each were 
built under the one» million tonne stage of the plant and were 
commissioned on different dates upto Novem ber 1962, A  sub- 
battery (40 ovens) o f another coke oven battery with 80 ovens 
was commissioned in Decem ber 1966 and the full battery was 
commissioned in Febniary 1969. The total cost of installation 
of these batteries as on 31st M arch 1976 was R:?. 18.50 crores.

The total input capacity of the 4 coke oven batteries, according 
to the Project Report, is *23.80 lakh tonnes of coal (dry basis) 
per annum and these are expected to yield 17.36 lakh tonnes of 
coke o f different sizes as indicated in Annexure-T.

T o  facilitate the repair programme oT the existing batteries 
without affecting production, an additional half baUery of 40 ovens

5



w as m sta lled  a t a  c o s t  o f  R s . 5.01  c r o r c s  as o n  31st N tirch  1976 
( in c lu d in g  fo r e ig n  e x ch a n g e  e lem en t o f  R s . 0.28  c r o r e ) . T h is  
w as c o m m is s io n e d  in  S e p te m b e r  1974 .

T h e  ra ted  ca p a c ity , b u d g e te d  p r o d u c tio n  an d  actual p r o d u ctio n  
o f  c o k e  d u r in g  1970-71  to  1977-78  are g iv en  in A n n exu re-IIT . 
It w ill b e  seen  f r o m  d ata  g iv en  therein  that c o k o  o v e n  batteries 
d id  n o t  attain  th e  ra ted  as w e ll  as b u d g e te d  p r o d u c t io n  o f  c o k e  
in  a n y  o f  the years , e x c e p t  in  1972-73  in resp ect o f  b u d geted  
p r o d u c tio n .

2 .02.02 Productivity and Efficiency Analysis o f C oke Ovens

( 1 )  The following assumptions were made in ihe Project 
Report regarding the rated capacity (input of cooj and output of 
coke) of Coke Ovens :—

ta) Coal charge per oven— 15.55 tonncj.

(b) Coking time— 16 hours.

( c) Input capacity— 23.80 lakh tonnes of coat per annum.

(d) Yield of blast furnace and foundry giacle coke— 6 .!
per cent of the input of coal (14.76 lakh tonnes)
and yield of other grades of coke 10.9 per cent of 
input of codI (2.60 lakh tonnes).

( e )  Y ie ld  o f  gas— 325 NM^' p e r  ton n e  o f  d ry  c o a l  ch arge.

On the above basis, the availability of ovens comes lo
352 days in a year, thereby leaving 13 days for normal and
capital maintenance.

Tlie yield of blast furnace grade coke durir^g 1970-71 to
1976-77 was more than the percentage envisaged in the project 
report but was less than the norm fixed by the Norms Committee 
in 1968 The vield of coke oven gas was less than the projected 
aorm as well as the norm fixed by the Norms Committee (1968'!



in aU the years except 1976-77 when
to the 1968 Norm. The data are given in the table below .

Yiek'- as 
Y ear envisaged in the

P rpjcct R eport

B .F . G :'s
C ok e  as (NM -’') 

perceniage per to/uie 
Ilf coal o fc o a i

Actuals

input

(1)
1970-71

1971-72 

197 > 7 3

1973-74

1974-75

1975-76

1976-77

1977-78

(2)
62

62

62

• 6 2

62

62

62

62

charge

(3)

325

325

325

325

325

325

325

325

N orm s fixed 
by the N ornis 

Com m ittee (196S)

'c^ c 'a .s  (n S  Co^fas
c o d

charge chargc chargc charge

(4) (5) (6) (7)

66 275 6 4 .4 7 261

66 275 6 4 .3 7 257

66 275 64.35 262

66 275 63.85 256

66 275 6 3.69 253

66 275 63.69 271

66 275 63.00 275

66 275 6 1 .5 7 265

'  T h e  reasons to r  lo w  > ic)d  o t  blast 
oas d u r iu -  1970-71 t o  1977-78  as co m p a re d  w ith  D P R /N o r m  

n orm s w ere stated b y  the M an ag em en t to  be  as

follows :
( i )  N on -a v a ila b ility  o f  c o a l o f  specified  b len d .

( i l )  U a k a g e  o f  gas through  d o o r s  o f  batteries, installed 
u nder the one m illion  ton n e  stage, du e  to  ageing.

( i i i )  L o w  tem oerature du e  to ageing o f  o^ens and also 
d u e  to  therm al sh ock s  su ffered  since 1964 bccause 
o f  strained industrial relations and oth er abnorn ia . 

situations.

T lie  c f le c t  o f  lo w  yield  o f  c o k e  o v e n  gas o n  the 
units o f  the Steel Plant, in clu d in g  Fertilizer Plant, has been 
w ith  in  a pp ropria te  paragrapiis hereinafter.



( 2 )  T h o  co a l charge per o v en  during 1 9 7 0 -7 1  to 1 9 7 7 -7 8  
w as m ore than th e projected norm  as indicated below

( C o a l  ch arge  per o v e n  in tonnes)

8

Year

19 7 0 -7 1
1 9 7 1 -7 2

19 7 2 -7 3

19 7 3 -7 4

19 7 4 -7 5

1 9 7 5 -7 6

1 9 7 6 -7 7

1 9 7 7 -7 8

As per
P ro je c t
R e p o r t

Actual

1 5 . 5 5 1 7 . 1 8
1 5 . 5 5 1 7 . 1 4
1 5 . 5 5 1 7 .1 7

1 5 .5 5 1 6 . 9 0
1 5 .5 5 1 6 . 8 0

1 5 .5 5 1 6 . 8 0

1 5 . 5 5 1 6 . 8 0

1 5 .5 5 1 6 . 8 0

o n  the basis o f  the

T /M = during 1970-71  
1 97 6-7 7  and 0 .7 4

N o t e  ■ C o a l  ch a rge  p er  o v e n  n a s  oecu
average p6r cen t  o f  c o a l cn argeu
T n e T c S fto n ^ a  ra n d o m  L im p le  b a s is?  h o p p e rs  w ere a lso  m arked  
Jo t o v e  a  c h e c k  o n  the q u a n tity  o f  c o a l  ch arged .

I t  w a s  s ta t e d  b v  th e  M a n a g e m e n t  ( D e c e m b e r  1 9 7 6 )  th a t  
t h e  c L g e  r a te  o f  1 5 .5 5  to m ie s  w a s  e n v is a g e d  m t h

r 1 o 70  T /M ’ w hereas the actualbulk den sity  o f coa l as 0 .7 2  1 /M  w n cic .
density o f co a l w as around 0 .7 8
to 1 9 7 5 -7 6 , 0 .7 3  T/M= m
T /M ^ in 1 9 7 7 -7 8 .

It will be seen  from  the preceding paragraphs ^
shortfaU in  overall production  o f  b last furnace coke n o lw th -
standin<T t h e  f a c t  th a t  t h e  c o a l  c h a r g e  p e r  o v e n  a n d  th e  p e r c e n ta g

b la s t  fu r n a c e  c o k e  w a s  m o r e  th a n  th a t  e n v is a g e d  m
R eport. T h is w as d u e to  the fo llow ing reasons . -

(a )  N on -availab ility  o f ovens due to longer coking tim e, 
running m ajor and capital repairs and re-bu.ld.ng  
program m es.

(b )  Shortfall in pushing the re q u ir^
d u e to  higher coking tim e and non-availabihty o f  
right quality and quantity o f coal (sub-paragraphs
7  to  9  r e f e r ) .



(3 ) The number o f hours for which the coke ovens 
worked during 1970-71 to 1977-78 were as follows-

actuallv

X̂ ear

(1)
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

T ota l Oven 
oven hours

hours as actually 
per w orkcil

P roject 
R eport

Shortfall 
in hours • 
worked ( 2 - 3 )

(2) (3) (4)

24.48.875 24.07,500 41,3.75
24.48.875 20,94.206 3,54,669
24.48.875 22.00,251 2,48,624
24.48.875 20,71.867 3,77,008
24.48.875 22.40,716 2,08,159
24.48.875 23,68.934 79.941
24.48.875 24,28,190 20,685
24.48.875 22,42,244 2,06,631

The figures ia  column 2  have been worked out on the basis 
■of provisions in the D .P.R . for four batteries and do not lake 
into accoimt the additional half battery commissioned in Septem­
ber 1974 to facilitate repair programme without affecting pro- 
tluction programme. It will, however, be seen that though there 
Was an improvement in the number of hours worked in 1975-76 
:ind 1976-77 over the data for 1974-75, the Iiours actually 
worked went down steeply in 1977-78.

T he Ministry- stated (June 198 1) that the drop in oven 
Hours worked in 1977-78 was due to one half battery being down 
throughout the year for re-building.

(4 ) Im p a c t o f  c fianges in  o p e ra tio n a l p a ra m e te rs  o n  p ro d u c tio n

The variations from die Project Rejtort parameters resulted 
in lower production  of blast furnace coke. The shortfall in pro­
duction attributable to variiuices in oven utilisation, oven pushinc.



10

coal charge per oven and yield durmg 1970-71 to 1977-78 was 

as under ;—
(In lakh tonnes)

Year

1970-71

Oven
ulilisation

Puahing
varianci.-

Charge Yiokl 
variance vanancc

T otal Remarks

(— ) 0 .2 5  (— ) 4 .1 6

1 9 7 1 -7 2  ( - ) 2 . 1 4  { - ) 3 . 2 7  ( + ) 0 . 9 5

1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

( - ) 1 . 5 0  
( - ) 2 .2 7  
(- ~-)l .26 
( - ) 0 . 4 8  
( - )0 .1 2  
( - J 1 .2 5

( - ) 3 .1 8
( - ) 2 .9 9
■ (-)3 .7 6
( - ) 3 .2 1
( - ) 2 .7 0
( - ) 2 .4 9

(4-)l 
(+ )0  
(-f-)0 
(-l-)0 
(+ )0  
(-i)O

05
83

.78
1.89 

.96
1.89

( ! - )0 .4 5  

(-1 )0 .3 9

(-i-)0 .42  
(-]-)0 .30  
(+ )0 .2 9  
(+ )0 .3 2  
(+ )0 .20  
(— )0 .09

(- - )2 .S 7

( - ) 4 .0 7

( - ) 3 .2 1
( - ) 4 .1 3
( - ) 3 .9 5
( - ) 2 .4 8
( -)1 .6 6
C -)2 .9 4

( - )  A d ­
verse

( - r )  Fa­
vourable

(5 )  B reak-dow n o f C oke O ven Batteries
T h e C o k e O ven Batteries in  the 1 m illion tonne stage were

W ? S ilT o 1  > ? a r 7 o T to  ope ’̂r a t io n ^ L  ratteries started giving 

M a L g lm e n t  repaired th e danaaged ovens over a  p en od  o f
1 8  m onths at a cost o f  R s .  25 lakhs.

Tn 1970 the condition o f ovens again started deteriorating,

r u t  o s r  .
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2 4 0  w h ich  ad versely  affected  production . In  N ovem b er 1 9 7 1 ,  
th e C o m p an y  ap p o in ted  an oth er T ech n ica l C o m m ittee .

( a )  to  ex am in e th e  current repair program m e and m ode  
o f  repairs o f  th e  ex istin g  cok e o ven  batteries and  
to  su ggest th e  step s fo r  its sp eed ier co m p letion  ; and

( b )  to  ex am in e  th e  n ecessisty  o f re-buU ding o f  batleri3S  
a n d /o r  ad d ition al b atteries and to  suggest a  broad  
program m e o f  action  to  ach ieve th e  sam e.

1

'fh e  C om m ittee  in  its report o f  N o vem b er 1 9 7 1 , in ter alia, 
Stressed th e  n eed  for  un iform ity  o f  push in g  rate and observan ce  
o f  p rop er operating and m ain ten a n ce practices for ensuring  
p ro lon ged  life  o f co k e  o ven  batteries.
( 6 ) M a in te n a n c e  C o k e  O v e n s

In  M arch  1 9 7 1 , the M an agem en t strated a  crash program m e  
fo r  repair o f  dam aged  ov en s w ith  th e help  o f  th e R efracto ty  
D ep artm en t. A  C o k e  O ven  R ep a ir  O rganisation  w as set u p  in  
M arch 1 9 7 2  to  lo o k  after co k e  o v en  repairs and re-bu ild ing  
activ ities.

T h e  n u m b er, o f  co k e  oven s program m ed for repairs and the 
n um ber o f  oven s actually  repfaired during 1 9 7 2 -7 3  to  1 9 7 7 -7 S  
are ind icated  b e lo w  :—

(F igures in  n u m b er o f  ov e n s)

Year
R rp a  irs

R ep a irs  p rcg ra in m ed  A c t u f l ly  com p le ted

O rd in ary Co,pitsl O rd in a ry C ap ita l

1972-73 35 33 36 33

1973-74 36 53 42 49

1974-75 21 35 21 35

1 975-76 19 12 19 12

1976-77 240 38 230 38

1977-78 240 45 277 36

S /9  C & A G /8 1 — 2
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In tliis connection, the Ministry stated 
follows :

(June 1981) as

“During the years 1975 to 1978, considerable work 
has been dons in this regard. AU the ovens have under­
gone capital repairs in a systematic manner leading to 
marked improvement in their condition. Thorough and 
regular inspection is being carried out by an independent 
inspection organisation to effect systematic preventive 
maintenance.

Considering battery conditions as per studies made 
by Expert Committee, a systematic long term plan of 
Coke Oven Batteries was also drawn out and as per this 
plan re-building of Batteries 11(A ) and 1(A ) has akeady 
been completed. Re-building of Battery 11(B) is under 
progress. Thereafter, other Batteries will be re-built as 
per plan. Tliese measures will help improve thermal 
regime and operation at lowest heat consumption.”

(7) On the basis of hours for which the coke ovens actually 
worked and the projected coking time, the number of ovens which 
should have been pushed and the number of ovens actually pushed 
during 1970-71 to 1977-78 are given below :—

Y ea r N u m b er N um ber S h ortr-ll 
o fo v o n s  p f  oven s  innunnber

th-'.t
sh f'u ld

have
b '-cn

pushed

actually
pushed

o f  c v 'n s  
p ijsh id

1970-71 . 1 ,50 ,469 1 ,07,318 43,151

1971-72 . 1 ,30 ,888 96,954 33 ,934

1972-73 1 ,37 ,516 I ,04,525 32,991

1973-74 . 1 ,29 ,492 98,504 3 0 ,9 8 8

1971-75 . 1 ,40 ,045 1 ,01,009 39,036

1975-76 . 1,4S,05S 1,14,811 33,247

1976-77 . 1 .51,762 1,23,782 27.980

1977-78 . 1 ,40 ,140 1,14,303 25,837



T he largest single factor contributing to shortfall in the 
number o f ovens pushed, was the longer coking time taken by 
the ovens. T h e table below  indicates the actual average coking 
time (annual average) taken by different batteries as against the 
Pt^oipcted coking time o f 16  hours and the number of ovens thus 
less pushed during 1970 -71 to 1977-78

13

(Figures in hours and miautcs)
Vear Actual (average) coking time in each batteryN o. I No. 2 N o. 3 N o. 4 No. 5a

Yearly average o f all batteries

Numtxr o f  ovenslesspashed
1970-71 23—05 2 3 -4 9 00 19—50 ,— 22—26 43,151
1971-72 2 2 -0 5 2 2 -^ 9 21— 17 20— ] 4 — 2 1 - 3 6 33,934
1972-73 21—47 22_25 21—38 1 8 -4 0 — 21—03 32,991
1973-74 23—27 2 2 - 0 0 22—23 1 8 -5 1 — 21—02 30,988
1974-75 24—11 23—20 23—05 20—29 18—06 22— 11 39,036
1975-76 21—52 2 1 -2 5 22__12 21— 14 16—20 2 0 -3 8 33,247
1976-77 21—03 1 9 -^ 7 2 0 - 4 4 20—00 1 6 -0 6 19—37 37,980
1977-78 2 1 - 0 8 18—57 20—58 21—00 16—06 19—37 25,837

It will be seen that average coking time showed a downward 
^end from  19 75-76  onwards but it was still higher than the 
projected coking time.

The excess, coking time affects the production of coke and 
apart from  causing excess consumption of heat per tonne of 

^oke produced.

T he increase in coking time was attributed by the Management 
^■̂ pril 19 7 5/A p ril 198 1) to the following reasons :—

(a) L ack  of adequate equipment vz'z. charging cars, guide 
and ram cars.

(b) Strained industrial relations from time to time leading 
to damage of ovens.

(c)  Ageing of ovens.

(d) Reduced pushing due to shortage of coal.



T h e  P lan t w as n o t  ab le  to  attain  the d es ign ed  p e r fo rm a n ce  
a n d  con sisten cy  in  the pu sliin g  rate o f  o v e n s  du e  to  d ep le tion  o f  
s to c k  o f  c o a l  f o r  w a n t o f  sup p lies  fr o m  the w asheries a n d  c o a l 
m ines. T h e  sup p lies  o f  c o a l  w e re  a lso  erra tic  in asm u ch  as, o n  
a  n u m ber o f  d a y s , o n e  o r  the o th er con stituen t o f  c o a l b len d  
w as n o t  re ce iv ed  in the P lan t against its da ily  requ irem en t o f  
2,770  ton n es, 2,220  ton n es and  550  tonnes o f  p r im e , m ed ium  
a n d  h igh  v o la tile  c o a l respective ly .

A c c o r d in g  to  the M a n ag em en t, the c o a l  b le n d  and  the average  
ash  in  the c o a l b len d  re co m m e n d e d  (A u g u s t  1969 )  b y  the D utt 
C o m m itte e  (s e e  su b -p a ra gra p h  9 b e lo w )  c o u ld  n ot b e  adhered 
to  f o r  w ant o f  adequ ate  quantities o f  c o a l  o f  requ isite  quah ty . 
In  a  n o te  subm itted  to  the B o a rd  o f  D irecto rs  in  F eb ru a ry  1974 , 

it w as stated as fo llo w s  :—

“ In con sisten cy  in  the supplies o f  c o a l, b o th  quan ti­
tatively  and  qualitatively , d u e  to  the p o o r  p er fo rm a n ce  
o f  c o a l  m ines an d  th e  freq u en t d is lo ca tio n  o f  the co a l 
m ov em en t due to  the troubles in  the R a ilw a ys has adver­
sely  a ffected  the life  o f  the c o k e  o v e n  batteries in  o ’j r  
P lant. C on seq u en tly , this has h ad  the e ffe c i o n  the qua lity  
o f  c o k e  and  gas w h ich  in turn h av e  a ffected  the p ro d u ctio n  
p er fo rm a n ce  o f  B last F u rn aces. R o llin g  M ills  and the 

F ertilizer P lan t.”

( 9 )  Coal Blend  *

T h e  P ro je c t  R e p o r t  fo r  1.8 m illion  tonnes exp an sion  sta.se 
envisaged  a  b len d  o f  25 p er  cen t lo w  vo la tile  and  lo w  ash  con ten t 
o f  Jharia (u n w a sh e d ) co a l and 75  p er  cen t h igh  vola tile  (w a sh e d ) 
c o a l fr o m  K arga li W ash ery . T h e  D u tt C om m ittee  o n  ‘R a tion a l 
and  E q u ita b le  D istribu tion  o f  C o k in g  C o a l ’  had recom m en d ed  
(A u g u s t  1969 )  a b len d  o f  50  p e r  cent pr im e co k in g  co a l, 40  p er  
cen t m ed ium  co k in g  coa l and 10  per cen t high vo la tile  (b le n d a b le )  
coa l fr o m  A u g u st 1969  to  D e ce m b e r  1971 , and ratio  o f

, r-

(8 )  Availability oj Coal
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45 : 45 : 10 from  early 1972. T he Chari Committee, in its 
report o f September 19 75, however, had recommended a blend 
ratio of 50 : 40 ; 10 from 1976-77.

The actual average blend o f coal used durina 1970-71 to 
^977-78 was as follows .—

(F igures in percentage)

Y ea r  M cdiurr. M edium  T ota l H igh Average ash and
volatile volatile nK dium  volatile volatile  contents 

coa l coa l coa l coa l in coa l blend
(w a sh 'd ) (u n -w ash ;d ) (w ashid  (ui &

(un-w ash?d)
Ash V olatile

6 17 .00 24.51

9 17.36 2 4 .6 8

10 17 .78 2 5 .08

9 18.23 2 5 .4 0

9 18.68 24 .88

10 19.1 1 2 4 .6 6

II 18.91 24 .05

10 19.05 2 5 .1 0

1970-71 7 8 .7  15 .3 94
1971-72 9 0 .2  0 .8  91

1972-7,’? 9 0 .0  ’  90
1973-74 8 8 .3  2 .7  91
1974-75 9 0 .2  0 .8  91

1975-76 8 9 .3  0 .7  90
1976-77 8 7 .8  1 .2  89
1977-78 85 .5  4 .1  90

Exccprt during 1970 -71, the average ash content was more 
lhan the norm of 17  per ccnt (average). 'Hie volatile contcnt 
ranged from 24.05 [ cr ccnt to 25.40 per cent against the projcct 
provision ot 26 per ccnt and Norms Commi!tce’.s recommendation 
of 25.25 per cent. The Management staled (November 1977) 
that the icquiremcnt of ash content and volatile matter as per 
Various reports could not be adhered to due to non-availabi’itv 
o f suitable coal.

( 1 0 )  Properties of Blast Furnace Coke

According to the Project Report, tlie Blast I ’uruacj CoVe 
should have a fixed carbon of 75 per cent, aixl ash cuntcnt of 
24 per ccnt, based >in coal feed of 17  per jent ash content 
(average). The Norms Committee (1968-69) had adopted Ihe 
ash content in coke as 23.5 per cent (average). The analysis 
of coke produced ’̂V ihe Plant showed ;hc followiny; nvcra^ir
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coatents and hardness indices during th e eight years ending  
3 1st M arch 1 97 8

Year Moisture Ash Volatile F ixed M icu m D ru m  Test
matter carbon

•Above Below 
40 m m  10 mm

A s ppr 
Detailed

. .  24 1.30 75 .00
A s per 

N orrm  
Commiltcc 
Report 

Actual
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

23 .5 82.00 8 .0 0  !

5 .85 24.46 0.64 74.90 82.70 9 .4 0

6.33 24.38 0 .74 74.88 83.40 9 .2 0

5.82 24.80 0.65 74.55 83.20 9 .3 0  1

5 .69 25.21 ■ 0.71 74.08 81.75 10.75 .

5.48 25.87 0.72 73-.41 83.00 10.47 I

6.05 27.16 0 .67 72.17 84.07 10.29 1
6.35 27.39 0.60 72.01 84.09 9 .8 4  1
5 .14 27.08 0.72 72.20 83.68 10.13 !

'rhc M anagem ent stated (O ctober 1 9 7 9 ) as fo llow s ;—
“T h e high ash content in B .F . C oke has affected tlie 

B .F . productivity as well as iron produced from  it, A b o  
d u e to  w ide variation in ash content o f co a l/co k e , opera­
tion o f B .F . is getting adversely affccted. A s the para­
m eters o f coal have undergone com plete change over the 
period, it is not possible to achieve D etailed  Projcct R eport 
figures for B last Furnaccs.”

2 .0 2 .0 3  Utilisation of Tipplers
T w o  rotary type wagon tipplers w ith a  capacity o f unloadm g  

2 0 0  wagons o f coal per tippler per day, were im ported at a  cost 
of about R s. 2 8 .0 2  lakhs (exclud ing freight, insurance and ercction  
charges) and were installed in February 196 6 . A s provided in 
the Detailed Project R eport, the daily requirement o f 7 ,2 0 0  tonnes 
o f coal was expected to  be received in 1 30  B ox  W agons, or 325  
four w heeler open w agons. A lthough these could be unloaded  
by on e tippler in  tw o shifts, installation o f tw o tipplers w as recom ­
m ended in  order to m aintain continuity o f  m echanised operations
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in the event of breaJc-down of one of the tipplers and also to 

iiaload bunchcd-up coal rakes.
During the period from February 1966 to March 1972, 

these tipplers were utilised for unloading 1,12,843 wagons ( i.e . 

about 50 wagons per day) only and l,12,2t)7 wagons were 
^unloaded manually involving an expenditure of Rs. 11.6 6  lakhs.

The Management attributed (M ay 19 7 1) poor performance 
of the tipplers to lack of trained personnel in the initial stage, 
operational difficulties, poor availability of dozers, unsuitability 
o f original track layout and receipt o f K .C . Type and C .V . Type 
wagons not suitable for unloading by tipplers. They further 
stated that manual unloading became necessary during monsoon 
when sudden coal slides caused accumulation of moisture. To 
overcome this, a by-pass conveyor belt system was installed in 
March 1974 at a cost of Rs. 10.50 lakhs.

In regard to supply of wagons, the Ministry had intimated 
(February 1975) to Audit that though the Research and Standard 
Organisation of the Ministry of Railways was consulted about 
the type of wagons expected to be supplied for carrying coal at 
the time of designing the tipplers, in actual praciicc the supply 
of good wagons had been erratic. Further, one other factor 
which had been militating against full use of tipplers was the 
rcceipt of coal in closed wagons in the earlier years.

The number of coal wagons received, number of wagons 
unloaded by tipplers as well as manually, and the average number 
of wagons handled per day during 1973-74 to 1977-78 were as 
fo llow s ;—

Yiar N o. o f  coal wagons 
received 

OthoBnx
type t y p . '

1973-74 . 31124 272R 33852 21925
1974-75 . 32513 5317 37830 24279
1975-76 39191 174R 40939 28226
1976-77 . 37663 332 37995 25070
1977-78 . 36854 1340 38194 25113

N o . o f  wag 'n'; 
unloaded 

T otal B y ” liia ru a lly  
liprvlers flBcx(B^x arid 

typ - nth'.’ r 
on ly ) type)_ 7

13551 
1271,1 
12<)25 
130S1

Avcrago N o . o f  
wagons handlixl 

per day

B y M anually 
tipplers

60
67
77
69
69

33
37
3535
36



W hile there was some im provem ent in  tippling the b o x  type 
w agons received, the average num ber o f w agons handled b y  the 
tipplers was generally low . T h e  highest num ber o f box type 
wagons received in July 1975  w as 3,650. T h e average num ber 
o f box w agons received per day worked out to 11 8  against which 
the average num ber unloaded with tipplers cam e to 78 durifi'g 

July 1975.

T h e M anagem ent stated (D ecem ber 1 9 7 7 ’) as under :—

“ In order to enable blending, therefore, it is ncoessary 
to unload p a n  of the coal directly into slot bunkers. From  
Plant’s experience it is observed that this proportion is 
roughly 1 /3rd of total coal received. The M anagem ent, 
therefore, feels that 65 to 70 per cent of wagons being 
unloaded in the tipplers is optim um .”

2.03 B la s t  F u rn a c e s

2.03.01 ‘ T he Steel Plant has four blast furnaces out o f w hich 
three were com missioned under the one million tonne stage and 
the fourth was commissioned under the 1.8 million tonne stage.

T he Detailed Projcct Report o f the 1.8 million tonne stage 
envisaged that with improved operational lcchnii]ucs like self 
fluxing sinter, beneficiation o f ore, higher blast temperature etc., 
the prochiction from the existing three furnaces would increase 
from 1,000 tonnes to 1,200 tomies per day per furnace. The 

Project R eport also indicated that the fourth blast furnace would 
be able to produce 1,800 tonnes of hot metal per day with the 
u-se of self fluxing sinter and with the help of beneficiated ore 
and under favourable conditions, against its rated cap^acity of
1,500 tonnes per day. 1 ’hus, the four furnaccs would have a 
capacity of producing 5.400 tonnes per day or 18.36 lakh tonnes 
of hot metal per year on the basis o f 340 working days. However, 
the total rated prodcction of all the four bla.st furnaces, was 
estimated in the Project Report at 16 lakh tonnes (15 .2 5  lakh 
basic grade and 0 .75 lakh foundry grade) of hot metal on the 
ba‘;is o f the rated production of 4,700 tonnes per day.

18
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T h e  M an agem en t stated (D ecem b er  1 9 7 7 )  that the capacity  
o f  5 ,4 0 0  tom ies p er day w as n ot ach ievab le as the conditions like 
to ta l alum ina and silica  percen tages and ash content in  blast 
fu rn a ce co k e were m uch higher than the provision  in  the Project 
R ep ort. F urther, the alum ina and silica percentages were 
fluctuating. T lie table b e lo w  indicates the actual p ro d u ction ’of 
h o t m etal v is-a-v is the budgeted  production  during 1 97 0-71  to  
1 9 7 7 -7 8

(In lakhs o f  tonnes) 

Total
Year

1970-71
1971-72

1972-73

1973-74

1974-75
1975-76
1 9 7 6 - 7 7
1977-78

Budgeted production Actu al  production

Basic F o u n d r y  
grade g-ad c

”7)757
0 .5 7  

0.12 
0.11

T o t?  I Basic
grade

F .'u n d ry  O ff 
grade g 't id c

14.67
1 3 . 4 7 ,

12.38

13.39  

12.79 
13 .50
1 4 .2 0
14.20

15 .2 4
14.04

12.50

13 .50  

12.79
13 .50
1 4 . 2 0
14.2 0

10.33 
8.07 

11 .60 

10.90 

10.88 
12 .55

I-.00 
1 .46 

0.62  

0 .4 7  

0.48 
0 .5 5

0 .1 3  
0 . 1 7  

0 . 1 9  

0.22  
0 .6 7  
0 .72

11 .46 
9 .7 0  

12 .4 1  
n  ,59 

12.03  
13 .82  
14.62 
13 .25

* A c c o r d i r g  to M;;nagonv::it ( A p ' i l  1981) sir.cr m c st  c f  (.he hoi  in
liquid o r  solid state is I x i r g  us._d in Steci M . l l i n g  S h r p .  bn.ak up i f  Ihc Iv'sic 
grade, foundry g  ixic :incl i IV g  :n!o is no mere m nii . t : i i\d .

It will be seen  that the P lant cou ld  not achicve the budgeted  
production  excep t during 1 9 7 5 -7 6  and 1 9 7 6 -7 7 , which v.’as low er  
than the rated capacity. T lic  shortfall during 1970-71  to 197 4-75  
Was attributed by the M anagem ent to :—

—  Frequent break-dow ns o f furnaces and labour iroubro  
(1 9 7 0 -7 1 ) .

—  R o o f co llapse in Steel M elting Shop leading lo  
blanking o f furnaces ( 1 9 7 1 -7 2 ) .

—  Extended shut-dow n due to re-iining o f blast furnace 
no. 4  and shortage o f  coal ( 1 9 7 2 -7 3 ) .

—  R ailw ay strikes and consequerttial disturbance in the 
m ovem ent o f  raw materials (1 9 7 3 -7 4 ) .

—  R ailw ay strike anti major break-downs ( 1 9 7 4 -7 5 ) .



A  major break-down resulting in premature collapse of the 
refractory checker including supports in the stove of Blast Furnace 
N o. 3 occurred in July 19 7 1 . In  August 1 9 7 L  the M anagem ent 
informeti the M inistry of Steel and M ines that the break-down 
was o f a serious nature and was due to design deficiency rather 
than any operational failure. Further, the suppliers of theci 
furnaces had been contacted for drawings and also for sending 
their experts for discussions regarding permanent modifications 
to be made. T he B oard o f Directors approved, in M ay 1972, the 
renovation of stoves of all the three blast furnaces built at the
1 m illion tonne stage at a total estimated cost o f R s. 6 crores 
(with foreign exchange component of Rs. 1.8 crores), to be 
completed in a period of three years. Renovation of seven stoves 
was completed by Decem ber 1978 at a cost of Rs. 4.87 crores. 
Renovation of remaining two was also taken up, out of which 
one has been completed in M arch 1980.

Although the Management had informed the Ministry in 
August 19 7 1 that the break-down was due to design deficiency, 
in Dcccm ber 1976 it was stated that, as the million tonne stoves 
had already been used for about 90 per cent of their life by the 
time the break-dowrf occurred, these could not be said to have 
any design deficiency and hence the matter was not taken up 
with the suppliers.

2.03.02 The Detailed Project Report provided that the 
(Kcasional off-grade iron coming out from the Blast Furnace 
would be sent to the Pig Casting Machine (P .C .M .) as it could 
not be sent to Steel M elting Shop (S M S ). But, in actual practice, 
off-grade hot metal is processed in the Steel M elting Shop along- 
with other hot metal and its processing in Steel M elting Shop 
involves additional cost to avoid total rejection of steel ingots 
produced therefrom. Increase in the production of off-grade hot 
metal also adversely affects the life of hot metal ladles (see 
paragraph 2.03.08).

The Norms Committee appointed by the Com pany in March 
1968 had recommended that hot metal containing more than 
0.05 per cent of sulphur may be reported as off-grade. It will

2 0
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be seen from details given in para 2.03.01 that productiop of 
off-grade metal ranged from  0.13 la k h  tonnes in 1970-71 to 
0.72 lakh tonnes in 1975-76.

In this connection, the Management stated (December 1976) 
^  iis follows ;—

It is a fact that fluctuation ia, the quality of raw- 
material affects the production of hot metal. Coal which 
IS a major raw material is supplied by outside sources. 
Qualitative deterioration from year to year has adversely
affected the production of hot metal. Even in case of
other raw materials obtained from captive mines, there 
can only be limited scope in. quality control as materials 
are recovered from natural resources However, efforts 
are being *made to improve r îw material qualities so that 
day to day fluctuations are reduced. Qualitative and 
quantitative improvement in sinter production are ex­
pected to improve the situation further. Constant watch 
is kept on hot metal quality. The use o f Jiot metal 
which is detrimental to steel making process and equip­
ment is avoided as far as possible” .

2.03.03 F u rn a c e  A v a i la h i l i ty

According to the Project Report, blast furnaces are expected 
to work on an average for 340 days in a year on three shift
ba.sis, the remaining time being accounted for by relining and
downtime from other causes. It wiU, however, be seen from the 
details given in Annexure I V  that the blast furnaces were operat­
ed for less number of hours than envisaged in ihe Project 
Report.

The Management attributed (March 19 7 7) tlic foRowing 
reasons for the low availability o f thfc furnaces :—

“ ( i )  Steel Melting Shop off-take ;

(ii) Break-downs and scheduled shut downs ;

(iii) Quality and .supply of raw materials including coke.”

2 1



(a )  In p u t - ^ u tp u t  r a t io .— Anncxure V  incorporates ihc dala 
relating to actual consumption of important raw materia'ls per 
tonne o f hot metal produced v is - a - v is  the nonns indi­
cated in the Project Report and those fixed b y . the 
Norms Com mittee <;tc. It will be seen that, in terms of Fe 
content, actual consumption o f iron ore, sinter, etc. taken 
together per tonne o f hot metal was more than that envisaged 
in the Detailed Project Report as well as by the Norms Com ­
mittee in all the years. The quantity of sinter used was, however, 
very low upto 1974-75 owing to non-availability of sinter and 

increased thereafter.

The consumption of limestone and coke was more tharf the 
projected norm (except in 1972-73 as regards coke) and also 
varied widely from  year to year.

T h e  M an agem en t stated (O cto b er  1 9 7 9 )  as fo llow s ; —-
“T h e quality  o f raw m aterials in all ca tegories has 

ch anged  con sid erab ly . T h e  ganguo m aterial content in 
th e raw m aterials have increased , ash in co k e h as gon e up  
and in so lu b le con ten t in lim ciitonc has g o n e  up. T h is  
has necessitated' the use o f  higher quantum  o f  d u x  and 
cok e. T h is  has d irect cffect on  in crease  in slag  vo lu m e. 
D eta iled  Project R eport has assum ed o n ly  7 .6  per cent 
o f in so lu b le content in  lim eston e (B .F . g ra d e) as against 
th is in so lu b le content has gon e u p  to  1 2 -1 3  per cent. 
S im ilarly ash  in co k e has g on e  up and the yearly  average  
w as betw een  27  per cen t to  28  per cent against th e  2 4  
per cen t en v isaged  in D eta i'ed  Project R eport. W id e  
fluctuations in the quality o f raw m aterials on day to  
day b asis alfect the sm ooth  operation  o f furnaces. D u e  
to  the factors m entioned ab ove, it is  not p o ss ib le  to  
adhere to  the param eters indicated in the D eta iled  P ro­
ject R ep o rt.”

2 2
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It will further be seen from Annexure V  that the 
arising of slag was more than the project norm as well as 
the norm fixed by the Norms Committee, except during 
1974-75 and 1975-76 when it was less than the norm 
fixed by the Committee. The slag arisings in each, fur­
nace are given below :—

(Figures in K gs.)

Year A rising o f  S lag prr tonne o f  h o t  metal

Blast Blast Blast
Furnace F u m oce  Furnace 

I Ji in
Blast Average 

F um sce 
IV

1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

685 741 742 778 749
763 800 751 791 777729 732 748 755 741783 787 828 765 787671 681 696 692 686635 610 689 690 659
710 643 716 752 709731 696 703 785 735

The Management stated (February 1974 and July 19 7 7 ) 
that higher arising of slag was due to high alumina content in 
raw materials and ash in coke. It was further stated that 
higher slag arising in furnace No. 4 was due to the use of higher 
percentage of sinter as compared to other furnaces

(b ) Q u a lity  o j  H o t  M e ta l

Annexure V I  indicates the various constituent ingredients of 
hot metal as envisaged in the Project Report and as actually 
found during 1970-71 to 1977-78. It is observed therefrom 
that the percentages o f silicon, phosphorous and carbon were 
more than those envisaged in the Project Report for 1-8 million 
tonne stage while the F e content was less than the Project Re­
port stipulation.

2.03.05 The quality o f hot metal depends on the quality of 
raw materials used. A n  analysis of data in Annexure V II  con­
taining the important components of major raw materials used



for tlie production o f hot m etal during 19 70 -71 to 1977-78  
v is - a - v is  the provisions in the Project Report, indicates, the

i’ollowing : —
(a )  A sh  content in coke was more than tliat envisaged 

ijn the Project R eport and the Norm s Committee 

Report.

(b ) L im e content in limestone and iron content in sinter 
was less than the Project R eport indication. Silica 
content in sinter was more than the Project Report 

norm.

(c )  T h e iron content rn iron ore (Bursua captive mines) 
was less than the project provisions during 19 70 -71.

1972-73 and 1973-74.

2.03.06 P r o d u c t iv i t y  o f  B la s t  F u rn a c e s

Ti will be noticed from the data given below that actual 
productivity of furnaces was appreciably below the projected

-norm :—
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( / )  W c ' r k l n g  V o l u m e  p^r furnace (in  C u . m . ' ) .

( / / )  Projected p rod u cficn  per d ay (tonnes) .
( ,7 0  Prrjcct d  p r o d u c t iv ity  per C ii.m . p e r  d a y  f o r  

e a ch  fu r n r c c  (to n n e s ) . ■ • • •

(,V) A ctu a l p ro d u c tiv ity  p e r  C u .m . per d i 'y  fo r
e a c h  fu m a c e  ( t o n n e s ) ..................................................

1970-71 ■ • • • •
1Q71-72
1972-73
1973-74 . . • •
1074-75
1975-76 .........................................................
1976-77
1977-78 . ■ • ■___  ■ _

Three
s n a il

fu m a ccs

O ne
big

furnace

995 1,448

1,000* 1,500*

1 .01 1 .0 4

0 .S 6 0.R 4
0.81 0 .8 3
0 .8 6 0 .  SO
0 .7 3 0 .8 9
0 .7 8 0 .8 3
0 .8 4 0 .8 9
0 .91 o . « s
0 .8 2 n .8 (

N ote

i f u  tonnes both  f - r  smill> r and bigger furt’.aces.
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2 .0 3.0 7 Im p a c t  o f  c h a n g e s in  O p e ra t io n a l p a ra m e te rs  o n  P r o ­

d u c t io n

T h e variation from  the P roject R eport param eters resulted 

in ^ ow er production o f hot m etal. T h e  shortfall in productioa 

attributable to the variances in furnace utilisation and producti­

vity  during 19 7 0 -71 to 19 7 7 -7 8  w as as under :—

(In lakh tonnes)

Year
(1)

1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

U tilisation
v.’ r ian cc

(2)

P rod u ctiv ity
variance

(3)

Toti<,?
(4)

l l i e  Ivlinistry stated (O ctober 1 9 7 8 )  as follows

“ The productivity variance is also m ainly because o f 
higher ash content in B F  C o k e  than envisaged in the 
P roject R eport, leading to higher slag volum e and hcnce 
low er production o f  hot metal. Besides, the adverse 

quality o f various rav/ m aterials.............also has an ad­
verse effect on productivity” .

2 -0 3 .0 8  L o w  L i n i n g  l i f e  o f  h o t  m e ta l la d le s

N o  norms for average life o f ladle lining have been fixed, 
"f'he follow ing data containing the average tonnage of hot metal 
’̂ andled b y  a hot m etal ladle before if w as taken out o f ctrcu- 

'^ition fo r  re-lining w ould indicate that the average life of



lining has decreased steadily from  1970 -71 to 19 7 7-78  (except 

in 19 7 5 -7 6 )

■ V . . ,  - 1 9 7 5 ^  I ™ ' ,
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Average to-
( in C n n e^ " '’̂ ' l2 ,5 ]9  12,104 7,509 6,472 6,252 7,022 4,832 4,06^-

“ B ^ d ^ w r t h e ^ c ^ o r b r i c k s  and labour prevailing in M arch 
19 7 5 , the cost o f re-lining was estimated by the M anagem ent at 

R s. 15,000 (ap prox.) per hot metal ladle.

A cco rd in g  to M anagem ent, the ladle life  depended upon 

various factors, v iz . ,  quahty of bricks, quality o f re-linmg work, 

quickness o f m oving the ladle from  one place to  another, pre­
paration. o f ladle, chem ical analysis and temperature of metal 

and the care w ith w hich ladles w ere handled, etc.

2.04 P ig  C a s t in g  M a c h in e

O ne pig casting m achine w ith an input capacity o f 100 tonnes 
o f hot m etal per hour was installed at a cost o f R s. 68.55 lakhs 
under the one m illion tonne stage and w as commissioned m 
January 1959 to convert the foundry grade hot m etal (75,000 
tonnes) mto pig iron. O n  this basis, the productiori capacity 
works out to 1,600 tonnes per day even on the basis of two 

shift working. A i» th e r  pig casting m achine with an input capa­
city o f 1,600 tonnes per day w as installed in July 1963 at a 
cost o f R s 44.08 lakhs to  handle surplus hot metal during the 
period w hen the Steel M elting Shop w as not in a position to

take it.
A nnexure V III  indicates the quantity o f hot metal handled 

b y  the P ig Casting M achines during 19 70 -71 to 19 7 7-78  an 
the utilisatlon/disposal o f pig iron produced. Although, accord­

ing to  the Proiect R eport, entire quantity o f p ig  iron is meant 
for consumption in the Plant’s foundry, it wUl b e  seen from  
details given in the Annexure that only a small quantity ^ âs 
used hi its ow n foundry and the rest was sold to outside parties.



ITie M anagement stated (Novem ber 1 9 7 7 ) that the Plant’s 
.Blast Furnaces produce only high manganese pig iron and as 

. low  manganese pedigree pig iron was used in the foundry with 
 ̂ a view to reducing the high consumption of ingot moulds and 

bottom plates, the same was purchased from  sister plants.

T he M anagement further stated (A p ril 19 8 1) that the cold 
pig from  the Pig Casting M achines was used in Steel M elting 
Shop to augment production of ingot steel and saleable steel. 
T h e consumption o f cold pig in Steel M elting Shop gradually 
increased after 1975-76.

2.05 S in te r in g  P la n t

2.05.01 T he Project Report for 1.8 million tonne stage 
envisaged the use of sinter (having basicity o f 1.0 2  on the basis 
o f the formula :

CaO + M g O  \
S iba+ A U O s J  in the three small blast furnaces to the extent of 
53 pter cent o f total input excluding coke. The consump­
tion o f coke was indicated as 900 Kgs. per tonne 
o f hot metal. The Norms Committee indicated (19 6 8 ) the 
consumption o f sinter, with basicity o f 1.90, to the extent of 
25 per cent o f burden, the formula for basicity being C a O -f M gO

S ib o
Iron ore fines are obtaiaed by the Plant from  its captive 

mines at Barsua. In order to  convert the ore fines into sinter, a 
Sintering Plant was installed in February 1965 at a cost o f 
Rs. 5.61 crores.

2.05.02 According to the Project Report for 1.8 million 
tonne stage, the Sintering Plant is rated to produce 4,000 tonnes 

o f sinter in 16 Iiours on the basis o f 2  shift operation but it 
w as expected to produce an average of 5,000 tonnes a day on 
the basis o f 3 shift operation. O n the basis o f 2 shifts working 
for 300 working days, the installed capacity of the Sintering 
S/9 C&AG/81— 3
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Plant thus works out to 1.2 million tonnes per annum. It will 
be seen from the table below that actual production of sinter 
durmg 1970-71 to 1977-78 was less than the rated capacity 
as well as budgeted production (except during 1975-76 and
1976-77 in regard to badgeted production) ;—  ,

Y ea r B u d geted  p roductici^  A ctu a l p ro d u ctio n

Q u an tity  
(in  la k h  
tonnes)

B as ic ity  Q u a n tity  B asicity 
(in  la k h  a s  per 
tcn n cs ) fo rm u la  

recom m cn d etl 
b y  jh c  
N o rm s  

C om m ittee

1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

12.00 N.A. 5.49 2.7K
9.00 N.A. 3.96 2.48
8.40 N.A. ' 6.81 2.77
9.20 2.80 5.94 2.73
7.20 N.A. 6.34 2.82
9.00 2.75 9.40 2.7')

10.50 2.70 11.47 2.60
12.00 2.70 10.51 2,54

N .A .— N o t  a va ilab le .

Low production of sinter in the Sintering Plant was attribut­
ed (April 1981) by the Management to the follo%ving reasons: —

(a) Sinter production was regulated to match the con­
sumption in blast furnaces, since production of blast 
furnaces was affected due to Steel Melting Shop 
roof collapsc and flame leakage due to crack between 
roof and burner block of the furnace of Sintering 

Plant (19 7 1-7 2 ).

(b) Conveyor belt break-downs, low Blast ■ Furnace gas 
pressure and occasional raw material shortage 

(19 72 -73 ).

(c) Although Sintering Plant is designed to produce 
Sinter of unit basicity, experiments were conducted 
for using sinter with more than unit basicity as



use of sinter of unit basicity resulted in difficulty in 
working of Blast Furnace (1973-74 to 1975-76),

(d) Less availability of limestone crushers and break­
downs at sinter machine, conveyor hot and cold 
screen (1976-77 and 1977-78).

The Management fiirther stated that production of sinter of 
higher basicity was aimed at by using higher input of limestone 
'fines. Low availability of limestone crushers became a bottleneck 
for higher sinter production due to hammer-head and higher lump 
size problems.

2.05.03 About 22 lakh tonnes of iron ore fines had 
axxumulated upto M aich 1978 at the Barsua Mines. The 
Management stated (December 1977) that this was partly due 
to the fact that the mining had commenced much before the 
starting of the Sintering Plant and the fine to lump ratio was 
more adverse than anticipated and partly due to poor working 
of the Sintering Plant.

2.05.04 It will be noticed from the details given m 
Annexure V  that, while consumption of sinter in the blast furnaces 
was much lower than the project norm during 1970-71 to 
1977-78, consumption of coke was more than the project norm 
in 1970-71 to 1971-72 and 1973-74 to 1977-78. Although the 
Ministry had informed the Committee on Public Undertakings 
in October 1972 that the consumption of coke would be gradually 
reduced with higher usage of sinter, actual consumption of coke 
per tonne of hot metal increased during 1973-74, 1975-76 and
1977-78 even though the consumption of sinter of higher basicity 
'vas also more in these vcars

A s mentioned in paragraph 2.03.04, lower consumption of 
sinter up to 1974-75 was owing to its non-availabiiiij'.-*^^ 
higher consumption of coke was attributed by tjj^.'^iCp^f^Wciit-

deterioration in the qualitv of coal and i iu ^ i^ ' in thp nsh 

in te n t  in coke. f f  '
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In this connection, the Ministry stated (October 1978) as 

fo llo w s:—
“ ........ an increase of 1 per cent in the ash content

in coke would result in an increase in consumption of 
about 40 Kgs. of coke per tonne of hot metal an(§ the 
loss of production of hot metal to the extent of 4 per cent.”

2.06 Steel Melting Shop
2.06.01 R a te d  C a p a c ity

The Steel Melting Shop has four Open hearth (O .H .) furnaces 
and five L.D . converters. According to the Project Report for 
the 1.8 million tonne stage, four O.H. furnaces have a  production 
capacity of 3,lakh  tomies and five L .D . converters (out of which 
three are expected to be in continuous operation) of 15 lakh 
tonnes of steel ingots per annum. The how chart forming part 
of the Project Report for 1.8 million tonne stage, n ° w e v ^  
indicated that 2.58 lakh tonnes of steel mgots would be produced 
by open hearth furnaces and 15.96 lakh tonnes by L .D . converters 
which, after taking into account the processmg loss of 18>000 
tomies and pit side scrap of 36,000 tomies, would yieW 18 l a ^  
tonnes of net tollable steel ingots (2.5 lakh tonnes from O.H. 
furnaces and 15.5 lakh tonnes from L .D . converters).

2.06.02 P ro d u c t io n  , , . . j
T he table below indicates tlK rated capacity, the budgeted 

production and the actual production of roUable steel ingots 

during 1970-71 to 1977-78 : (Figures in lakh tonnes)
” \b ar  ̂ Budgeted production Actual production

L D . Total O.H. L.D.______ Total
------[Rated lakh tonnes (2.5 lakh tonnes from O.H. fum aas andIKatea capac y  converters)]

1970-711971-721972-731973-741974-751975-76 3976-771977-78
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2.50 12.50 15.00
2.50 11.50 14.00
2.28 10.22 12.50
2.50 10.50 13.00
2.13 9.52 11.65
2.50 10.50 13.00
2.50 11.00 13.50
3.00 12.50 15.50

1.97 8.41 10.38
2.04 6.19 8.23
2.24 9.53 11.77
1.87 8.94 10.81
1.87 8.79 10.66
2.38 10.44 12,82
3.01 12.02 15.03
3.09 11.00 14.09



It will be seen that the shortfall in the total production of 
steel ingots was more attributable to the L .D . converters than 
to the O.H. furnaces.

A part from the main reasons for shortfall in production as 
mentioned in paragraph 2 .0 1 , longer duration of heat as well 
as lower avaiability o f converters also contributed to the 
non-attainment o f rated production.

The production of steel ingots, also included off-grade 
production and rejections as per details given in Annexure IX .

2.06.03 P ro d u c t iv ity  a n d  E ff ic ie n c y  A n a ly s is

( 1 )  F u rn a c e  a v a ila b ility

On the basis o f 300 working days, the four open hearth 
furnaces are expected to work for 28,800 hours per annum with 
a  provision of 6,240 hours for repairs etc. Similarly, the Project 
Report envisaged that 3 out of 5 L .D . converters would work 
at a time for 3 12  days in a year i.e . 22,464 hours in a year.

The actual number of hours for which O.H. furnaces/L.D. 
converters worked during 1970-71 to 1977-78 were less as will 
be seen from the data given in Annexure X .

The extra time, on repairs etc. was spent partly due to the 
fact that the lining hfe differed widely from furnace to furnace 
and converter to converter and also in inspect o f each fum acc/ 
converter. Neither the Project Report prescribed any norm for 
lining life, nor did the Norms Committee, appointed by the 
Com pany in 1968, give any indication in this regard. T h e actual 
lining life for each furnace/converter during 1970-71 to 1977-78 
is given in Annexure X I.

The Management had stated (M arch 1974) that the lining 
life was dependent .on the quality of different raw materials used 
and day-to-day operating conditions prevailing in the Shop. 
The Management further stated (M ay 1977) as u n d er:—

“ We have been making various attempts to improve 
the converter life, discussing with various agencies and
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one such agency set to action was the National 
Metallurgical Laboratory. M/s. National Metallurgical 
Laboratory executed the first phase of study and submitted 
their findings. W e found the pattern of their studies to 
be more or less on the lines with which we were not 
unfamiliar. The deficiencies pointed out by them were 
generally known to us and the process of rectificatioft was
ah-eady bein g im plem ented..............  w e  oui-selves entered
into a new realm of experiments, one of which was the 
addition of calcined dolomite, in addition to lime, as 
flux. On the eve of more effective consideration of 
implementing our own solution to the problem, the 2nd 
and 3rd phase of studies were discontinued. Subsequently, 
we have also brought about facilities for the production 
of more calcined dolomite in place of lime.

Incidentally, another reason lo r  n ot encouraging the 
2nd and 3rd phase o f  studies w as the em ergence o f  our 
ow n R . & D . D epartm ent at R anchi w h o have taken up  
the study o f  lin ing life  o f converters.

W e have also improved considerably the quality of 
lime and dolomite and the life of converter has improved 
at least so far as to ensure the requisite availability of 
converters which was crippling us earlier.”

It was also noticed that the lining hfe of steel ladles had 
varied widely as indicated below; no norms have been laid down 

in this regard also :—

Year

1970-71
1971-72
1972-73
1973-74,
1974-75
1975-76
1976-77
1977-78

O.H . L .D . Ladles
Ladles - 

(Heats) M .T .P . Expansion
(Blows) (B low s)

”  T 2 . 8 leT? FeTs
12 .0 14 .6 15.5
11 .7 15 .9 15.1
12.2* 20 .0 19 .2
12.2 16.2 14 .8
13 .6 17.7 16 .6
16.8 21 .0 20 .0
19 .6 2 4 .8 2 3 .0



TTie Ministry stated (O ctober 1978) that the lining life also 
depended upon the hot metal quality which was not upto the 
m ark due to hiah ash in coke etc.
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(2 ) T a p  to  ta p  t im e  

h
The tap to tap time of open hearth furnaces and L.D . 

Converters during 1970 -71 to 1977-78  and the norms as per the 
Project Report are campared in Annexure XIT. If will be seen 
that as against the projected norm of 8 hours, the actual average 
tap to tap time in respect of O .H . furnaces ranged from 8 hours 
40 minutes to 12 hours 4 minutes. A s  regards L .D . Converters, 
the actual average tap to tap time fluctuated from 54 minutes 
to 1 hour 1 minute as against the projected norm of 45 minutes.

The Management attributed the following reasons for longer 
tap to tap time :—

(i) Variations in the quality o f raw materials and 
availability of equipment on day-to-tiay basis.

(ii) Low  mixer balance in Steel M elting Shop due to 
problems in Blast Furnaces leading to increase in 
the waiting time for starting blows.

(iii) L ow  calorific value and low availabilitv of gas 
resulting in longer heat working time on O.H. 
furnaces.

(iv) Problems in Rolling Mills.

(3 ) P ro d u c t iv i ty

A s against the productivity of 80 tonnes per heat provided 
in the Detailed Prt>ject Report in the case of Open Hearth 
Futtiaces and between 50 tonnes and 60 tonnes per heat in the
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case of L.D . Converters, the actual average productivity during 
the years 1970-71 to 1977-78 was as follows :—

(Figures in tonnes)

Year

1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

O.H.
Furnaces 

■—Average Average 
productivity produc- 
per heat tivity per 

blow 
( smaller)

L.D. Converters
Averagi^ 
produc­

tivity per 
b low  

(bigger)

77.8 47.2 55.8
78.2 46.4 ■56.2
80.7 47.5 57.6
79.9 47.4 57.3
80.3 47,8 58.8
83.5 48.1 58.5-
88.6 49.1 59.7
88.4 49.2 59.7

The Management attributed (February 1977) the following 
reasons for lower productivity per heat/blow :—

“ The rated capacity in the LD /OH  is fixed based 
upon certain operating conditions and availability of raw 
materials of specific qualities, which have never been 
fulfilled. Also restrictions are imposed during initial life 
of convcrters/furnaces to tap heat to rated capacity due 
to lower volume of converter/furnace. Again, when 
two expansion converters are running simultaneously, it 
bccomes imperative to undercharge one converter due to 
equipment restriction.”

(4) Im p a c t o f  changes in  O p e ra tio n a l P a ra m e te rs  o n  P ro d u c tio n

Tlie variations from the Projcct Report parameters resulted 
in lower production of steel ingots. The shortfall in production 
attributable to the variances in furnace/convertcr utilisation and 
protluctivity during 1970-71 to 1977-78 aggregated 50.24 lakh , 
tonnes rulilisation variance— 31.62 lakh tonnes and productivity 
variance— 18.62 lakh tonnes) as per details in Anncxure X ll l .
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2.06.04 T r a n s i t  L o s s  o f  H o t  M<etal

A s per the material flow chart in the Project Report, mixer 
loss is estimated at 8,000 tonnes which works out to 0.5 per cent 
o f the total production of hot metal.

A ctual loss of hot metal in transit (as per details given in 
Annexure XTV) was, however, more than the Project norm, 
involving an extra loss of Rs. 223.39 lakhs.

The Management stated (A pril 198 1) that, apart from mixer 
loss provided in the Detailed Project Report, there are also other 
transit losses consisting of spillage, ladle skull and slag coming 
with the hot metal which have not been provided in the Detailed 
Project Report. Further, based on the nonn of 2 per cent as 
ladle skull loss fixed by the Norms Committee (19 7 8 ), the total 
transit and mixer lors could be taken as 2.5 per cent. On thi'; 
basis, the extra loss worked out to Rs. 66.49 lakhs.

2.06.05 M e ta ll ic  Y ie ld

According to the Detailed Project Report, the ratio of metallic 
output to input was as follows ;—

(In lakh tonnes)
M etallic

input
O utput Porcvntago 
in terms o f  steel

o f  reliable 
ingot 
steel

1 3

L .D . Converters 
O pen Hearth Furnaces

17.57

2 .7 4

J5 .50

2 .5 0

3 to 2 

4

88.20
9 1 .1 7

The actual rauo was, however, much less than the above 

norm as per details given below :—

1970-
71

1971-
72

1972- 7^ 197.V 1974- 1975-
74 75 76

197(v X977- 77 78

81 .75  8 0 .82  8 0 .5 4  80 .48  8 1 .70  80.81 8 1 ,67  81.91
Open Hearth 
Furnaces 83.29 83.73 84.36 83.87 85.82 87.41 87.55 87.46



The actual ratio indicated above was also lower than the norm 
fixed by the Norms Committee in 1968-69 which was 85.40 per 
cent for L .D . Converters and 87.56 per cent for Open Hearth 
Furnaces. A fter taking into account the metallic content of 
excess arising of scrap recovered as compared with the Detailed 
Project Report norm, the lower yield in terms of short recovery 
of steel worked out to 3.25 lakh tonnes valued at Rs. SS®?! 
crores during 1970-71 to 1977-78.

A s the Norms Committee had not laid down norms for 
rejection and scrap, the net short recovery' of metal could not 
be worked out with reference to the ratio recommended by the 

N oilns Committee.

The Management stated (February 1978) that the norms 
for Steel Melting Shop were tentative and subject to changc due 
to changes in the different parameters of the Detailed Project 

Report.

TTie Ministry attributed (June 198 1) the following .reasons 
few lower gross metallic yield as well as lower net metallic yield 
as compared to Detailed Project Report norm : ■

(i) Reasons for lower gross metallic yield compared to
Detailed Project Report ;

(a) Use of scrap and hot metal m the L D  and 
Open Hearth Furnace is not identical to the 
ratio given in the Detailed Project Report/ 
Norms^ Committee Report. The use of scrap 
in L D  is around 12 per cent as against 19 per 
cent envisaged in the Detailed Project Report. 
Hence, the actual metallic yield cannot be the
same as envisaged in the D.P.R./Norm s
Committee Report. In Open Hearth Furnaces, 
the scrap consumption is around 60 per cent 
as envisaged in the Detailed Project Report. 
The metallic yield, therefore, in Open Hearth 
Furnace is quite close to metallic yield envisaged 
in the D.P.R./Norm s Committee Report.
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(b) Gross metallic yield for liquid steel is very close 
to D .P.R. while for solid steel it is lower due 
to process losses during the conversion into 
solid roUable ingot steel and is reflected 
accordingly in the gross metallic yield figures.

( c )  M etallic  y ie ld  also depends on  rigid hot m etal 
quality w hich in  turn is conditioned b y  the 
quality o f inputs like ash content in coal, 
a lu m in a /silicon  ratio in  iron  ore etc. R ourkela  
S teel P lant b ein g  prim arily a  L D  b ased  plant, 
the effect o f h o t m etal quality as w ell as scrap  
h ot m etal ratio is m ore pronounced.

(ii) Reasons for lower net metallic yield.

(a) ' In a Plant manufacturing flat products, different
sizes of ingot moulds are used. Heat weights 
in most of the cases are not in multiples of ingot 
weights. Also, the size of ingots is very large 
as a result, difference between gross and melt 
yield would be higher.

(b) Heat weights also vary during the campaign life 
of L .D . linings and cannot be always kept as a 
multiple of ingot weight all through the caraifeien  
life.

(c) There is also lack of weighing facilities to know 
the actual weight of various inputs to calculate 
the heat weight. Those facilities are being 
provided now.

(d) Average heat weight being 50— 60 tonnes for 
L D  and 80 tonnes for OH, process losses get 
multiplied as compared to higher heat weights 
like 100/150 tonnes for L D  and upto 300 tonnes 
or more for Open Hearth.
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A ll the above factors result in  the arising of certain butts 
which arc accounted as scrap and, therefore, the net metallic 
yicdd as envisaged in the Detailed Project Report cannot hr», 
achieved.

2.06.06 C o n s u m p tio n  o f  ra w  m a te r ia ls

T h e actual consumption of major raw materials per tonne of 
steel ingot during the years 1970 -71 to 1977-78 v is - a - v is  the 
provisions in the Project Report and the norms fixed by the 
Norms Com mittee (19 6 8 ) are given in A nnexurc-X V. The 
following facts emerge therefrom :—

(a) Tlie consumption of hot metal in open hearth furnaces 
and L .D . converters was always ipore than the pro­
jected norms and the norms fixed by the Norms 
Committee, except in the years 19 7 6 ,7 7  and 1977-78 
when it was within the norms fixed b y  the Norms 
Committee in respect o f L .D . converters.

(b) T h e consumption of scrap in open heartli furnaces
was also more than the projected norms but was 
within the norm proscribed by Norms Committee. 
T h e consumption of scrap in L .D . converters was, 
however, lower than the projected norm but was
h igher than the norm  proscribed b y  tlie  N o im s
Committee.

(c) The consumption of hot metal and scrap taken 
together in the open hearth furnaces and L .D . con­
verters was more than the projected norms as well 
as the norms fixed by Norms Committee (except 
during 19 76 -77 in the case of L .D . Converters and 
during' 19 7 1-7 2  and 1974-75 to 1977-78  in Open 
Hearth Furnaces) when it was less than the norms 
fixed by the Norms Committee.

(d) While the consumption of iron ore in the open hearth
furnaces was less than the projected norm, it was
Always more than the norm fixed bv the Norms
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Committee in the case of both Open Hearth Furnaces 
and L.D . Converters (except in 1975-76 in the case 
o f L .D . converters).

(e) The consumption of lime stone in the L .D . Conver­
ters was always more than the norm fixed by the 
Norms Committee.

The Managemeiit stated (October 1979) that reduction in 
hot metal consumption in L.D . Converters during 1976-77 and
1977-78 has been possible by bringing in technological changes 
in operational practices. The increase in hot metal consumption 
in Open Hearth Furnaces is due to technology of oxygen lancuig 
which calls for more proportion of hot steel charge.

2.06.07 E x c e s s  c o n su m p tio n  o f  In g o t  M o u ld s  a n d  B o t to m  P la te s  

The Project Report indicates a total consumption of 30 Kgs. 
o f ingot moulds and bottom plates per tonne of tollable steel. 
The N o ^  Committee, however, fixed (1968 ) the norm of 22 
Kgs. o f ingot moulds and 14 Kgs. o f bottom plates I.e . a total 
consumption of 36 Kgs. for this purpose. A s  against these norms, 
actual consumption varied as follows :—

,_____________________ ________ ________________  (Figures in Kgs.)

Year
Actual consumption per tonne of reliable steel

Ingot Bottom TotalMoulds Plates
(1) C2) (3) (4)1970-71 32.9 16.8 49.71971-72 . 36.6 18.0 54.61972-73 31.3 17.7 49.01973-74 32.9 17.6 50.51974-75 23.4 14.2 37.61975-76 22.3 13.4 35.71976-77 24.1 14.4 38.51977-78 22.0 12.8 34.8

Excess consumption of ingot moulds and bottom plates during 
the above period, after making allowance for lower consumption 
in certain years, resulted in an extra expenditure of Rs. 3.43 crores 
(excluding depreciation and interest).



The higher consumption was attributed by the Management 
(M ay 1974). to the following factors :—

(a) H ot metal contains higher manganese to make it 
suitable for further processing in L.D . converters. 
The hot metal is, therefore, inferior for making 
moulds.

(b) Long residence time of steel also reduces the hfe of 

moulds.

A  study made by the Statistical Quality Control Department 
of the Plant in 1972-73 indicated that silicon and manganese 
content in pig iron used for making ingot moulds and the 
circulation time had dircct relationship with the mould life.

Pig iron containing 1.2 to 1.4 per ccnt silicon and 0.5 to 0.6 
per cenl manganese is considered to be suitable for making 
moulds but as the plant does not produce pig iron of this quality, 
it is purchased from Bhilai Steel Plant. It was stated by the 
Management that with the use of moulds made out of this pig 
iron the consumption during July 1974 to Decembci 1974 came 
down by 9.7 Kgs. per tonne of steel. It will also be seen from 
the above tabic that the consumption of ingot moulds and bottom 
plates during 1974-75, 1975-76, 1976-77 and 1977-78 was less 
by 12.9 Kgs., 14.8 Kgs. 12.0 Kgs. and 15.7 Kgs. respectively as 

compared to 1973-74.

2.06.08 E x c e s s  c o n su m p tio n  o f  je rro -m a n g a n sse  *

■ Ferro-manganese is used as one of the finishing and alloy 
materials in the Steel Melting Shop. The Project Report for the 
Rourkela Steel Plant does not indicate the noim of consumption 
of ferro-manganese as in the case of the Project Report for the 
Bhilai Steel Plant. The Norms Committee, however, fixed (1968) 
a norm of 15 Kgs. for open hearth furnaces and 5 Kgs. for L.D . 
converters (percentage of average manganese content not indicated 
but it was 74.82 per cent in 1968-69) for production of one tonne 
of rollable steel ingot. The actual consumption of ferro-manganese

4 0
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during 1970-71 to 1977-78 was, however, higher than the above 
referred norms, as indicated below :—

Year
A ctual consum ption o f  ferro-m anganese

1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

O .H . L .D . Mangane.se content
fK gs.) (K gs.)

17 .54 5 .6 0 74 .82  p jr  cent
19.13 7 .5 4 74 .14  per cent
20 .08 6 .7 4 74 .36  per cent
20.03 6 .7 0 73.58 percent
25 .17 9 .5 8 7 3 .20  per cent
20 .94 8.38 74 .03  per cent
21 .39 9 .5 5 74 .47  per cent
23 .37 8 .6 4 75 .16  per cent

The consumption of ferro-manganese in excess of the norms 
resulted in an extra expenditure of about Rs. 5.50 crores during 
1970-71 to 1977-78 (upto April 1978 ).

The Management stated (April 1981) that ferro-manganese 
addition was necessary to nullify the effect of higher sulpher 
content in the hot metal, particularly for keeping minimum 
manganese-sulpher ratio in finished steel. Besides, liigher con­
sumption of ferro-manganese was necessary for certain quality 
steel production such as steel for pipe production and tested 
plates production from both Plate Mill ami Hot Strip Mill in all 
the qualities cxcept TS : 226 specification.

2.07 R o l l in g  M i l l s

2 07.01 M ilh v is e  p e rfo rm a n c e

The rolling mills consist of two main sections v iz .  Hot Rolling 
Mills and Cold Rolling Mills, with various constituent units.

Against the input of 18 lakh tonnes o f steel ingots and 
11050 tonnes o f zinc and tin, the various rolling mills are 
designed to produce 12.25 lakh tonnes of saleable products. Out 
of difference of 5.86 lakh tonnes, scrap arisings are of the order 
of 4.69 lakh tonnes (25.90%  of the input) ; the burning and 
scale losses arc about 1.16  lakh tonnes (6 .42%  of the inpntl.
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The actual input, the output, the yield and the scrap 
arisings/scale and other losses in different mills during 1970-71 
to 1977-78 v is -a -v is  norms indicated in Detailed Project Report 
as well as by tlie Norms Committee are given ll> Annexurc XVI.

I t  w i l l  be seen that none of the mills was operated at bill 
capacity (except Plate M ill during 1976-77 and 1977-78) partly 
on account o£ non-availability of the feed stock and partly due 
to other causes as discussed in the succeeding paragraphs. 
Further, scrap arisings exceeded the projected norms in case of 
Blooming and Slabbing MiU, Electrical Sheet M ill and Pipe 
Plant in all the years. In case of Hot Strip Mill, scrap arisings 
exceeded the projected norm in some of the years. Scale and 
other losses exceeded the projected norms in case of Plate Mill, 
Hot Strip M ill, Electrical Sheet M ill and Cold Rolling Mills during 
the years under review.

2.07.02 B lo o m in f ’ a n d  S la b b in g  M iU

The actual production during 1970-71 to 1977-78 against 
the rated capacity and the annual targets compared as follows;—

(Figures in lakh tonnes)

Year
Rated capacity as per Projcct Report

Annualtarget
Actualprodnction Percentageshortfall

RatedCapacity

ofto
AnnualTarget

1970-71 15.30 13.02 8.50 44.5 • 34.7

1971-72 15.30 12.68 7.35 52.0 42.0

1972-73 15.30 10.15 8.77 42.7 13.6
1973-74 15.30 10.56 8.45 44.8 20.0
1974-75 15.30 10.06 8.97 41.4 10.8
1975-76 15.30 11.05 10.89 28.8 1.5

1976-77 15.30 11.90 11.53 24.6 3.1
1977-78 15.30 13.17 11.77 23.1 10.6
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The following reasons have been jissigaed for shortfall in 

production :—

J 970-71 (/■) P o o r  industria l relations.

( » )  FreqUeflt b r ft lk J o w fls  in co lce  ruvns- a ffccti/ifr gas su p p ly  tr> 
rc -h c a lin g  fu rn a c c s .

(W) Orissa Biindhs.
(i) R oof Collapw: in Steel Mclline Simp.

(/ )  P o w e r leM ric tic ii/fa iliire .
( » )  P o o r  industrial re la tion s.

(Hi) M a jo r  b rea k d ow n s  a n d  cx tc jitlcd  sh u td o w m .
( 0  D is lo c a t io n  in m ovem en t o f  raw  m ateria ls d ue to indiistriu l 

p rob lem s  in R ailw ays.
(//) P o w e r rc s tf ic tio ji  a n d  p,)w c.- fa ilu re .

(iVV) Poor industrial relations.
(/') E lec tr ica l d e lays  a t twin drive  upper M o t o r , C ranes etc.

(ii) F ire  a t C a b le  d u ct .
(m ) M cch a n ica l delays 
(I'v) H e a t s top p a ges
(v) P o o r  industria l relations.
( i )  S crcw  d o w n  ja m m in g
(ii) F ire  a t shear.

(Hi) H eiit s top p a ges .
(fv ) P o o r  industrial relations.

2.07.03 P la te  M i l l

(a) The actual production during 1970-71 to 1977-78 as 
compared to the rated capacity and annual targets were as indi­
cated below :—

(F igures in lak h  tonnes) 

P ercentage o f

1<)7K7;
i<)72-n

1973-74 &
1974-7.*; 

1976-77

1977-7S

Y ea r R ated  
ca p a c itj ' 
as per 
P ro je c t  
R e p o rt

A n n u a l
T arget

Actual
Production

sh ortfa ll (— )/cx e css  
(  r ') in p ro d u c tio n  to

R ated A nnu al

(970-71 2 .8 0 2 .8 0 1 .5 6 (— >44.3 ( - ) 4 4 . 3
1971-72 2 .8 0 2 .8 0 1 .4 8 ( - ) 4 7 . l (— )4 7 .1
1972-73 2 .8 0 1 .9 6 1 .8 2 ( - ) 3 5 . 0 ( - )  7 .1
1973-74 2 .8 0 2 .0 2 1 .7 4 ( - ) 3 7 . 9 ( ) I 3 . 9
1974-75 2 .8 0 2 .2 0 1 .9 3 (— )3 1 .1 f r - ) 1 2 .3
1975-76 2 .8 0 2 .2 0 2 .6 1 f  - ) 6 .S (-1 -)1 8 .( ’
1976-77 2 .8 0 2 .6 0 3 .0 0 f - l - )7 . l ( -t - )1 1 .5
1977-78 2 .8 0 2 .8 0 3 .0 1 ( + ) 7 . 5

S /9  C & A G /8 1 - 4



The M anagem ent ascribcd the follow in g reasons for  shortfall ;—
1970-71 '((■) Non-achifcvement o f  anticipated production  in steel meltir.ii

Shop  and Slabbing M ill.
(h ) N on-availability o f  steel to the Plate M ill.
(Hi) P oor  industrial relations.
OV) Frequent breakdow ns in cok e  ovens affecting gas supply to 

Re-hcating furnace. ,
(v) Orissa Bundhs.

1971-72 (i) R o o f  collapse in Steel M elting Shop .
1972-73 ( i )  Pow er restriction/failure.

Hi) P oor  industrial relations.
(Hi) M a jor  breakdow ns and extended shutdowiis.

1973-74 Ci) D islocation  in m-jvement o f  raw materials due lo  industrial
p robL m s in Railways.

& (ii) Pow er K Stiiclion/failure
194-775 (Hi) Pviin- industrial relations.

In 1975-76, there was substantial improvement in production 
and the shortfall with reference to the raterl capacity was only
6.8 per cent. The Management stated (December 1977) as 
under :—

“ The capacity utilisation achieved in 1976-77 was
still higher,i.e. 107 per cen t............ even at this level of
production, the net realisation does not cover even the 
cost of production and this is because under the new 
pricing policy, plates had been treated as Category-] 
items and no increase in price was allowed. In spite of 
this, the Plant has been increasing the production of 
plates in the national interest” .

Tlie production during the earlier year also suffered due to 
poor maintenance of the Mill. In October 1970, a breakdown 
had occurred in the gear box. The Committee appointed by the 
General Manager to enquire into the causes o t  the breakdown 
pointed out lapses in the maintenance in spite of the experience of 
previous two breakdowns in 1968 and 1970.

A s a result of the breakdown in October 1970 the mill was 
shut down for 267 hours which led to a loss of production of 
10,564 tonnes valued at Rs. 73.44 lakhs (on the basis of standard

cos<).
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,(,b) Y ie ld  in  P la te  M i l l

( i)  A bout 7 sizes o f steel ingots are rolled in the Mill 
from  which plates o f various sizes are manufactured. One of 
the main criteria to decide the size of the ingot for a particular 
s i^  of the plate is the estimated loss at different stages o f pro­
cessing. A  study made by the Statistical Quahty Control Depart­
ment of the Steel Plant during July 1972 to November 1972 ia 
respect o f about 50 sizes o f plates, revealed that, by adopting 
the best ingot size and slab weight, the yiled o f plates could be 
improved in 33 sizes to the extent o f 1 to 6  per cent. After 
milking necessarj' changes in the production pattern dtiring April 

1973 to January 1974, it was claimed that overall yield of 
plates had increased by one per cent.

(ii) Yie/d o f  B o i le r  Q u a lity  P la te s

T h e M ill produces boiler quality plates, the ingot to plate 
yield of which was around 27 per cent as against the normal 
yield of 6 6  per cent in other qualities o f plates.

A  study made by the Statistical quality Control Department 
of the Steel Plant during M ay 1973 to November 1973, indicat­
ed that the low .yield of boiler quality plates was due to addition 
o f Jieckett Scrap (about 12 per cent) Tor producing steel ingots 

in the Steel M elting Shop. It was estimated that by eliminating 
the use of this scrap, the ingot to plate yield could go up by 5 

per cent for boiler quality plates. After implementing the re­
commendation, the ingot to plate yield increased from  27.47 
per cent (M ay 1972 to M ay 19 73) to 45.01 per cent (October 
1973 to March 19 7 4 ). It was 46.3 per cent in 1976-77 and 
48 per cent in 1977-78.

2.07.04 H o t  S t r ip  M i l l

The Mill is designed to roll 11.40 lakh tonnes of slabs into
11.05 lakh tonnes o f strips. A s  envisaged in the Project Report, 
the M ill is capable o f rolling more than the rated capacity if the 
product mix is favourable and. the operation and maintenance ai-e
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kept at a good level. The actual production in the Mill was  ̂
however, much below the rated capacity and annual targets 
(cxccpt in 1975-76) as indicated in Annexure X V II.

The low production was lattributed (April 198 1) by tlje 
Maixagement to ;

(i)  lower availability of mixed gas till 1972-73.

(ii) external power shortage during 1973-74 to 1976-77; 

and

(iii) lower slab availability from Slabbing Mill than 
planned during all the years except 1975-76.

2.07.05 E le c t r ic a l Sh e e t M i l l

(a) The Project Report for 1.8 million tonne stage envisaged 
the setting up of an Electrical Sheet M ill having a capacity of 
producing 50,000 tonnes of hot rolled electrical sheets of both 
the transformer grade and dynamo grade; the production of 
high quaUty transformer sheets only was considered uneconomical 
as in actual practice while rolling the transformer sheets with 
very low watt losses, a portion of the sheets with higher watt losses 
comes out which cannot be classified as of (ransformcr quality.

When tenders for the setting up of this M ill were considered 
in November 1962, it was foreseen that dynamo grade Sheets 
might be produced in th e Steel Melting Sliop while the produc­
tion of transformer grade Sheets might be difficult. However, 
the letter oT intent was issued in M ay 1963 to M /s. Deinag of 
West Germany for tlie supply of Electrical Sheet M ill capable of 
rolling both the grades of sheets and the contract was entered on 

5th March 1964.

Another contract was simultaneously finalised on 6th March 
1964 with M /s. WalOT’ork Neviges of West Germany for obtain­
ing the know'now for installation of the annealing plants in the 
Riectrical Sheet Mill and the manufacture of hot rolled clectncal 
sheets, on a payment of DM  35 lakhs (Rs. 41.65 lakhs), in te r
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c U a , stipulating tliat “ out o f the rated production of 50,000 tonnes 
a minimum of 45 per cent would be dynamo grade slieefs”  It was 
clarified by M E C O N  (M arch 19 7 5 ) that the stipulation o f 

muiimum 45 per cent d t  dynamo grade was incorporated in view 
o f the fact that certain facilities were provided exclusively for 
the production of dynamo grade sheets and could not be used 
fdr the production o f transformer grade sheets, the balance facili­
ties were mainly intended for the production of transformer grade 
sheets but these could also be used for the production o f dynamo 
^ a d e  sheets. According to the M etallurgical and Engineering 
Consultants (India) Ltd. (M E C O N ), the product mix could be 
varied by the Com pany within the following limitations :—

___ Minimuni Maximum
(1) ________________________________________________g )  (3) '

nynamo grade Sheets.........................................................  4 5 0 /  1 0 0 ?''
~r ,  , ' (22,500)'“ (50,000'̂ )Tran.stormcr grade S h e e t s ..........................................  0% 55 y

__________________________________________________  (27,500)
The original oiler o f M /s. Dem ag (July 1962) indicated 

that the raw material should have 0.03 per cent maximum carbon 
content. T h e contract entered into with them stipulated that the 
starting material for processing the dilferent types of sheets 

would contain 0.02 per cent to 0.03 per cent carlw n varying 
with silicon content. In April 1966, however, tlie Consultants 
intimated that the maximum carbon content should preferaWy be 
0.02  per cent as otherwise additional decarbonisation process would 
be necessary. T o  investigate the suitability of steel witli maximum 
carbon content of 0.03 per cent, samples were supplied to the 
Consultants in February 1968 whose report, received in April 
1968, indicated that the initial carbon content in Steel should 
be less than 0.02 per cent. In the meantime, the Electrical 
sheet M ill was installed and commissioned by M arch 1968 at 
a  cost o f Rs. 6.30 crores. The Finishing M ill was, however, 
commissioned in November 1968.

When the guarantee tests were held during 1968 to 1970, it 
w as found that the use o f steel with carbon content ranging from



0.017 per cent to 0.03 per cent gave inconsistant results. The 
guarantee test failed with the best materials but succeeded with 
materials having higlier carbon content. On account o l such 
inconsistencies, the annealing speed had to be reduccsd bringing 
down the rated output to 30,000 to 35,000 tonnes. The Consul­
tants, who were asked (September 19 7 1)  to take remedfal 
measures at their cost, suggested (February 1972) tliat in order 
to attain the production ol' 50,000 tonnes per annum, the length 
of three Neviges furnaces should be extended by 5.9 metres. The 
suggestion was accepted by the Company. The cost oT the work 
was estimated at Rs. 12 lakhs. The extension to the furnaces was 
not taken up in view of high cost involved and lack of demand 
for the product. However, a sum of Rs. 5.65 lakhs (D M  
2,50,000) representing a part o f the outstanding claim was fore­
gone by the consultants-

Cb) P ro d u c t io n

The actual production v is-a -v Ls  the rated capacity and budget­
ed produclioQ during 1970-71 to 1977-78 arc given in Anncxure 
X V III.

Owing to continued low production, the mill could not absorb 
the fixed expenditure to the extent of Rs. 10.94 crores during 
1968-69 to 1977-78 out of the total fixed expenditure of Rs. 15.81 

crores (excluding depreciation and interest for the year 1968-69 
for which separate figures were not available).

TTie entire production upto 1977-78 was of dynamo grade 
quality only. It was stated by the Management (July 1970) that 
the tran.sfomier industry in India was completely geared to use 
C R G O  (cold rolled grain oriented) steel and that only 3,000 to
4,000 tons d t  hot or cold rolled non-oriented sheets might be 
required for special type of transformers per year. Tlius, the 
market for hot rolled transformer sheets in the country was not 
encouraging and the payment of know-how and other facilities 
for the manufacture of transformer grade sheets had been rendered 
unproductive.
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T h e actual production of different units o f the C old  R olling 
M ills v is - a - v is  the budgeted production and rated capacity during 
J 970 -71 to 19 7 7-78  are given in A nnexure X IX .

 ̂T h e actual production in die various units o f the C old  R olling 
M ills w as less than the rated capacities in all the years and was 
also less than the budgeted production in most o f the years from 
1970 -71 to 19 77-78 . T h e shortfall in production was ascribed 
by the M anagem ent to m aterial shortage, poor industrial relations 
and frequent pow er restrictions/failures.

T h e M anagem ent expressed, the view  (June 1971 j that 
“ efforts should b e m ade to increase the production o f electrolytic 
tin plates and keep m e production of hot dip tin plates only to 
such-, level as is necessary to  m ake up the shortfall in production 
o f electrolytic tin plates and/or to meet the particular needs of 
the customers. G radually w e arc thinking in terms o f clo. -̂ing 
dow n this unit” .

A ccording to the Project Report, there are six H ot D ip  Tinning 

Lines to produce 50,000 tonnes o f tin plates and one Electrolytic 
Tinning Line to produce 1,50,000 tonnes of electrolytic tin plates. 
The capacity utilisation o f H ot D ip Tinning Lines was very low. 
Further, the cost o f production of hot dip tin plates was very 
high com pared to electrolytic proccss. In view  o f the non-availa­
bility oT sufficient quantity of cold rolled sheets to run the H ot
D ip  Tinning Lines to capacity and also the unfavourable econo­
mics of producing hot dip tin plates, the Board o f Directors;

(a )  approved in M ay 19 7 5  the proposal to cio-e down
three o f the hot dip tinning lines (original capital cost 
R s. 97.42 lakhs) and write off the written down 
value o f R s. 11 .8 0  lakhs and

(b ) approved in A pril 1978 the proposal for closing
down the remaining three hot dip tinning lines
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original capital cost Rs. 48.29 Lakhs not in opera­
tion sincc September 1976 and write ofT the written 
down value o f Rs. 5.92 lakhs-

The Board also authorised......................tlie disposal of these
items at the best available price. A ll the six Hot Dip Tinning 
Lines were disposed of in two lots in August 1979 and March 
1980 at a total price of Rs. 10.98 lakhs.

2.07.07 S p e c ia l S te e l P la te s  P la n t

(a) Based on the requirements of 2,400 tonnes of heat tre ît- 
cd plates (equivalent to 1,539 tonnes in fully machined condition
i.e . 120 sets) per year, as indicated by Government in 1965, the 
following facilities were provided :—

(i) A t the A lloy Steels Plant, Durgapur for steel making, 
vacuum degassing and casting into ingots; and

(ii) A t tlic Rourkcla Steel Plant, for heat treatment and 
finishing o f 120  sets of special plates.

Ihe steel- making facilities at Dingapur were completed and 
commissioned in December 1968 (cost not available). The heat 
treatment and finishing facilities at Rourkela were completed in 
July 1969 at a cost of Rs, 6.41 crores. Expansion to 180 sets 
■was completed in November 1974 at a cost o f Rs. 1 .14  crores.

(b) P ro d u c t io n

According to the assessment of Technical Consultants 2.7 
tonnes of A lloy steel ingots made in electric arc furnaces and 
vacuum degassed are required for the manufacture of one tonne 
oT fully machincd and finished plate. On this basis, the require­
ment o f spade ingots for making 120 sets (1539 tonnes) of 
finished plates is 4 ,155 tonnes and for rolling 180 sets (2,309 
tonnes) tiie requirement is 6,233 tonnes.

Tlic actual production of steel ingots in die Alloy Steels Pljant. 
Durgapur and heat treated plates at Rourkela during 1969-70 to

1977-78 is given in Annexure X X .
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Upto 19 7 5 -7 6  the actual production of heat treated plates at 
Rourkela was low  as compared to rated capacity on account o f 
the following factors :—

(1) L o w  production and supply o f spade ingots from
c A llo y  Steels Plant, Durgapur.

(ii)  Inferior quality o f spade ingots. T h e spade Ingots

were found to be ultrasonically unsound because o f 
the use o f an indigenously substituted mould additive.

(iii)  T h e production of heat treated plates was com pletely 
stopped in 19 74 -75  (exccpt during M arch 19 7 5 ) on 
account o f a major breakdown in the vacuum  degas­
sing unit at Durgapur. A s a result, fixed expenditure 
to the extent o f Rs. 79 laklis remained unabsorbed 
during that year.
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T lie estimated cost o f finished plates at die dnie of setting up 
the Plant is not available. Tlie actual cost o f production during 
19 70 -71, 19 71-72 , 1972-73 and 1973-74 was Rs. 19.170. 
Rs. 14,294, Rs. 15,909 and Rs. 58,405 per tomie respectively. 
The abnormally high cost o f production during 1973-74, was 

due to very low  production. A s  against the cost o f production 
o f Rs. 58,405 per tonne, the sales realisation was Rs. 22,400 per 
tonne. A s  a result, a loss o f Rs. 85.69 lakhs was incurred duriti"
1973-74.

A s the requirements were not met in full, orders for the 
import o f 190 sets o f plates at a cost o f R s. 3.62 crores were 
placed b y  Governm ent dui'ing 19 70 -71, 1973-74  and 1974-75. 

In addition, because of the inadequate supply of ingots by the 
A llo y  Steels Plaiit, orders for the import of 1,000 tonnes of spade 
ingots (equivalent to 30 sets o f plates) were placed on a fv>reign 
firm in 1974  at a cost o f Rs. 55 .74  lakhs.



'ITie Management stated (Decem ber 19 7 7 )  tte t  efforts have 
bccn/are being m ade to make improvements in various directions 
v iz .  :

(i)  Identification and removal of technological imba-^ 
lances and bottlenecks as a result o f systenwtic 
analysis.

(ii) Greater attention to the maintenance requirements 
of the equipments and intensive capital repairs in 
addition to the emphasis on tlie preventive main­

tenance.

(iii) Drawing up implementation of three-year rolling plan 
for capital repairs and a seven-year plan for revamp­
ing. repairs and replacements of E O T  cranes.

(iv) Implementation of a phased replacement plan for 
mobile equipments.

(v )  Drawing up o f a seven-year forecast of heavy spares.

( v i )  D ev e lo p m en t o f  statistical quality  co n tro l tech n iq u es  
fo r  im p rovin g  the prod u ction , p rod u ctiv ity , etc.

(vii)  Association o f workers’ representatives at shop and 
apex levels exclusively in production and allied 

matters.

(viii) Various measures to make improvement in the field 

o f employees’ welfare.

( ix )  M axim isa tion  o f  p rod u ction  o f  sp ecia l steel e .g ., boiler  
q u ality  p lates, w e ld a b le  quality  pl;ites, sh ip -b u ild in g  
q u ality  p la tes  etc.

(x) Undertaking of a concerted drive to develop other 
special steels, which have hitherto been imported 
and development of new qualities of steel.

f x i )  D ev elo p m en t o f  hum an resou rces through tram ing  
program m es etc.

52 ^

2.07.08 Measures taken to improve production



A nnexure X X I  contains the list o f 12 cases of equipment 
(value in 7 eases being Rs. 98.51 lakhs) received under the one 
m illion tonne stage jincl lying idle. T lie reasons for non-utilisation 
o f  these equipment and action proposed to be taken for their 

utilisation/disposal are also indicated in the A nn exure.'

3. S o u rc e s  o j  R a w  M a te r ia ls

3.01 T h e Plant obtains its requirements of m ajor raw 
rruiterials, except raw  coal, from  its captive mines. T h e perfor­

mance of the captive mines for meeting the requirements o f iron 
ore, lime stone, dolomite and manganese ore is discussed in the 
succeeding paragraphs.

3.02 I r o n  O re

3.02.01 I ’he requirement o f iron ore is m ainly m et from  the 
mines at Barsua tfu lly  m echanised) and K alta (manually 
operated).

The annual requirement of iron ore, as per the Project Report 
for the 1.8 miUion tonne stage, was estimated at 2 4 .19  lakh 
tonnes, comprising 14 .11  lakh tonnes of lump ore (1 2  mm to 

80 mm size) and' 10.08 lakh tonnes of fines (below  12 mm size) 
to be converted into sinter. T h e quantity of iron ore (Lum p) 
and fines actually used and the quantity raised in the mines and 
received in the Plant from different mines during 1970 -71 to

(Figures in lakh tonnes)

Y ear Q uantity  o f  Tron Q in n tity  raised by  the Q iw ntity  recei-
O re con su m ed  C aptive m ines ved at the Plant
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2 .0 8  Idle Equipment

L u m p Fines M ines
(through
(sin ter)

TAimp Fines Lum p Fines

1 2 5 6 ~ 1 8

1970-71 13 .98 4 . Of Barsua 
Kalta

5 .3 7
2 .0 «

4 .1 5 5 .4 0
1 .5 4

4 11

1971-72 12/22 3 .2 8  B'lrsua 
K alta

4 .81
2 .1 3

4.5.1 4 .9 7  
I .26

3 .2 9
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1 ■ 3 4 5 6 • 7 8

1 9 7 2 -7 3 . 1 4 .9 8 5 .4 1 B a r s u a
K a l t a

7 .0 1
3 . 9 0

8 . 3 4 5 . 8 3
4 . 3 3

5 . 0 7

1 9 7 3 -7 4 . 1 4 .7 3 4 . 8 7 E iarsua
K a l t a

4 . 6 5
6 . 3 2

6 . 4 7 5 . 3 1
6 . 2 3

4 . 6 4

1 9 7 4 -7 5 . 1 4 . 8 2 5 . 3 5 B a r s u a
K a l t a

4 . 5 3
5 .1 1

8 . 2 0 4 . 1 4
5 . 6 1

A .th

1 9 7 5 -7 6 1 4 . 6 6 8 .0 1 B a r s u a
K a l t a

5 . 1 7
5 .4 1

1 0 . 5 6 5 . 3 5
5 . 9 0

7 . 2 5

1 9 7 6 -7 7 1 4 .5 5 9 . ? 1 B a r s u a
K a l t a

6 . 2 2
4 . 7 7

8 . 3 6 5 . 6 7
5 . 8 3

1 0 . 0 7
\

1 9 7 7 -7 8 .  1 3 .3 1 8 . 4 3 B a r s u a
K a l t a

5 . 1 5
5 . 0 6

8 . 5 5 5 . 2 8
5 . 1 4

7 . 8 0

Oil account of low pioductioii o£ lump ore in captivc mines, 
the Paint had to purchase tlie following quantities from tho



National Mineral Development Cor[X>ration Ltd.. Bolani Ores and others at higher,.cost

1 9 7 0 -7 1  1 9 7 1 -7 2  1 9 7 2 -7 3  1 9 7 3 -7 4  1 9 7 4 -7 5  . 1 9 7 5 - 7 6  1 9 7 6 -7 7  1 9 7 7 -7 8

“  0.32 0,67 K0» O.IS 5,08 0,2’.  0,80 0,04
H i g h  g r a d e  . . . 5 . 4 5  4 . 7 0  3 . 8 0  1 . 6 4  2 . 5 3  4 . 6 3  2 .4 1  4 . 1 8

p e r c e n t a g e  o f  p u r c h a s e  p r ic e  
a s  a  p e r c e n t a g e  o f  t h e  c o s t  o f  
r a i s in g  ( v a r ia b le  c o s t  p lu s  
f r e ig h t  in  o w n  m in e s )

L o w  g r a d e  . . .  •• 1 7 5 .0 9  1 9 8 .2 5  •• — i> .8 8

H ig h  g r a d e  . - 1 5 5 .0 7  1 8 5 .3 5  1 3 7 .8 5  1 1 3 .6 8  1 2 4 .0 3  1 .3 7 .0 9  125 -..30  1 1 7 . 9 0  ^



(a) According to the Consultiuits, (M /s. J. W. Woomers) 
the mine has a rated capacity of 3 raiUioil tonnes per annum 
on t\vo shift basis and 4 to 4.5 million tonnes on three shift 
basis. The mine is actually worked for two shifts. Variqus 
Committees a-ppointed by Government and Mtmagement 
during 1956 to 1972 to go into the working of these mines indi­
cated different rated capacities ranging between 1.4 and 2.10 
million tonnes (2.15 million tonnes with the addition of certain 
facilities). The Management have, however, been adopting a 
production capacity of 2.8 million tonnes per annum.

(b ) The proportion of lump and fines, as per the Project 
Report of the mine, was expected to be 47:53. A  team of 
German experts engaged in 1966 for assessing the potentiality 
o f the Barsua Iron Ore deposits, had, however, indicated in its 
report of February 1973 that achievable lump/fine ratio was 
30:70.
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The actual production as compared with rated capacity and budgeted production cad the actual 
lump/fine ratio dui'ing 1970-71 to 1977-78 were as follows :

_________  ’ (In lakh tonnes)

Yeur

(1)

1 97 0-7 1

1 9 7 1 -7 ;

1 9 7 2 -7 3

1973-74
1 9 7 4 -7 5

1975-76
1 9 7 6 -7 7

1 9 7 7 -7 8  .

Rated
capacity

(2)

2 8 .0 3

2 8 .0 3  

■ 2 8 .0 3

2 8 .0 3

2 8 .0 3

2 8 .0 3

2 8 .0 3

2 8 .0 3

Buclgotcii Production

Lump Fines Total

^(3a)_

9 . 0 0

7 . 2 0  

7 . 8 0  

6 . 5 0  

5 . 3 0  

4 . 0 0

4 . 2 0

4 . 2 0

(3  b ) ( 3 c )

10.20 
7 . 2 0  

7 . 8 0  

7 . 3 6  

11.00 
1 0 .5 0  

11 .00 
9 . 6 0

1 9 .2 0  

1 4 .4 0  

1 5 .6 0  

1 3 .8 6  

1 6 .3 0  

1 4 .5 0

1 5 .2 0  

1 3 .8 0

Actual Production

Lump

C4a)

Fines

(4b)

5 . 3 7

4 .8 1

7 .0 1

4 . 6 5

4 . 5 3

5 . 1 7

6.22
5 . 1 5

4 . 1 5

4 . 5 3

8 . 3 4

6 . 4 7

8.20-
1 0 .5 6

8 . 3 6

8 . 5 5

Pticentagc
------—  o f
Total actual

production 
to rated 
capacity

(4c) (5)
9 . 5 2

9 . 3 4

1 5 .3 5

11.12
1 2 .7 3

1 5 .7 3  

1 4 .5 8  

1 3 .7 0

3 4 . 0

3 3 . 3  

5 4 . 8  

3 9 . 7

4 5 . 4

5 6 .1

5 2 . 0 2  

4 8 . 8 8

Note : A c c o r d i n g  to  the M a n a g e m e n t  A p r i l ,  1981 r e v ise d  ra te d  c a p n c i t y  is 2 0 .1 6  la k h  to n n e s

Lump
line

ratio

(6)

5 6 :4 4  

5 2 :4 8  

4 6 : 5 4  

4 2 : 5 8  

3 6 :6 4  

3 3 :6 7  

4 3 :5 7  

3 8 :6 2
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Actual productiou ranged between 33.33 per cent and 56.1 
per cent of the rated capacity and lump fines ratio also deteriorat­
ed over the years.

'rhe shortfall in production was attributed (January and 
September 1974 and October 1979) by the Management to tlie 
following factors :—

(i) Preference for the use of higher percentage of high 
grade ore in blast furnace burden.

(ii) Reduced off-take of fines from tlie mines owing to 
low sinter production.

(iii) Power cut by the Orissa State Electricity Board 
during May 1973 and June 1973 and frequent power 
restrictions.

(iv) Non-availability of mine equipment.
fv) Inadequate and erratic wagon supply by Railways 

resulting in heavy accumulation of stock of iron ore 
fines at B&rsua siding which restricted the operation 
of the crushing plant and production of lump ore at 
the mines.

(vi) Non-release of adequate foreign exchange for import 
of spare parts and consumables.

(vii) Frequent mechanical and electrical breakdowns.

(c ) The actual cost of production of lump ore and fines 
during 1972-73 to 1977-78 as a percentage of the standard cost 
introduced from 1972-73 was as under :—

Actual Cost US 
percjntagc o f  stamiard 

_____________ C o s t

Year  ̂ Lump Fines
1 9 7 2 -7 3  ............................................................................................... 1 0 4 .8 8  9 0 .9 5
197 .1 -74  ............................................................................................... 1 2 5 .6 4  8 7 . 8 0
1 9 7 4 -7 5  ............................................................................................... 9 5 .8 5  9 5 .8 5
1 9 7 5 -7 6  ...............................................................................................  8 8 .2 2  8 8 .2 2
1 9 7 6 -7 7  ...............................................................................................  9 5 .1 6  9 5 . 1 6
1 9 7 7 -7 8  ...............................................................................................  9 9 .7 3  99 .7 .1
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It was obsen'ed that the c»st of lump ore faiad increased 
steeply during 1973-74.

(d ) Fe content in iron ore

The fe content iii lump ore, fines and sinter, (in which fines 
are used) during 1970-71 to 1977-78 compared as follows with 
the project provision and the norms fixed by the Norms Com­
mittee:—

( F c  c ^ n ta n t  a s  p e r c e n t a g e )

L u m p F in e s S in te r

A s  p e r  p r o je c t  p r o v is io n  . 6 0 .0 0 5 1 .0 0

A s  p e r  N o r m s  C o m m it te e 6 2 .0 0 4 8 . 0 0

1 9 7 0 -7 1  . . . . 5 9 .5 0 5 7 . 7 4 3 . 3 0

1 9 7 1 -7 2  , . 6 0 .2 5 5 9 . 5 4 5 . 1 6

1 9 7 2 -7 3  . . . . 5 9 .6 8 5 8 . 4 4 2 . 9 8

1 9 7 3 -7 4  . . . . 5 9 .8 1 5 9 . 0 4 4 .2 3

1 9 7 4 -7 5  . . . . 6 0 .9 0 6 0 . 7 4 4 . 8 0

1 9 7 5 -7 6  . , . . 6 1 . 9 0 6 0 . 5 4 7 .9 8

1 9 7 6 -7 7  . . . . 6 0 .7 5 5 9 .1 4 7 . 4 0

1 9 7 7 -7 8  . . . . 6 1 .1 7 5 9 . 3 4 7 .0 3

(e ) A  beneficiation plant was commissioned in 1970 at a 
cost of Rs. 4.09 crores with a view to improving the quality of 
iron ore by increasing the fe content in lump ore by 1 to 1.5 per 
cent and in fines by 3 to 4.5 per cent.

It will be seen from the data given below that the beneficia- 
tion plant had operated below the rated capacity viz., 4 22 lakh 
tonnes for washed lumps and 
fiiies :—

Y e a r 1 9 7 0 -
71

1 9 7 1 -
7 2

1 9 7 2 -
7 3

Quantity washed (in lakh tonnes)
(а )  L u m p  . 3 . 2 0  1 . 9 3  2 . 1 2

( б )  F in e  . 2 . 3 2  1 . 5 9  2 .7 1

S /9  C & A G /81— 5

4.85 lakh tonnes for washed

1 9 7 3 - 1 9 7 4 - 1 9 7 5 - 1 9 7 6 - 1 9 7 7 -
7 4 75 7 6 7 7 78

1 .5 7 1 .9 5 2 . 7 4 2 . 9 3 2 . 9

2 . 0 0 2 .8 8 4 . 0 9 3 .2 1 2 . 6 9



The lower utilisation of the beaeficiation plant was attributed 
by the Management to the following reasons :—

“ (i) Disposition of beneiiciable ore to direct ore in the 
total deposit ;it Barsua Iron Mines is in the ratio of 
60 : 40. For optimum utilisation o f  the direct ore 
and keeping to the quality requirement of the 
Plant, direct running of the plant is required without 
washing for s e n d i n g  high g r a d e  f in e s  to Sintering Plant 
at Rourkela a n d  to meet fine ore supply to Bokaro.

(ii) Water available during tlicse years was not si^cicjnt 
to run beneficiation plant for operation. It will only 
be possible when additional water supply facilities 
come up.”

j(f) With a view to improving the quality of ore, the Action 
CommiUee appointed by Government had recommended (May 
1973) the provision of additional facilities at Barsua Iren Ore 
Minco for re-sizing lump ore and (o provide for additional 
and handling facilities. Facilities lor screening and add.uonai 
nwke up water for ore Beneficiation Plant were provided between 
August 1976 and December 1980 at an estimated cost oE 
Rs. 69.90 lakhs.
(g) UHlistttion of Haulpack Dumpers

As on 31st March 1978, Barsua Iron Ore Mines had 24 
Haulpack dumpers purchased at 3 cost of Rs. 273.26 Mkhs. It 
was noticcd that the availability of these dumpers ranged from 
54.9 per cent in 1970-71 to 43.8 per cent in 1977-78  of the t.ital 
available hours during these years. The lower ^
attributed by the Management to manufacturmg defects, parti­
cularly in the engine, and long delay in supply of spares.

The Management further stated (April 
facturing defects in the 'engine have since been rectified althoug 
the spare parts supply position is yet to improve.
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(a ) These mines are being operated manually since 1966. 
The area which is being exploited manually, contains about 
101.188 million tonnes of mineable iron ore. Detailed pros­
pecting for final assessment of reserves is yet to be made.

Till October 1972, raising of ore was done departmentaUy. 
A contractor was also engaged from November 1972 in order
( o  ra ise a d d it io n a l q u a n tity  o f  o r e . T n m s p o r lin g  an d  lo a d in g  
o f  o r e  is  d o n e  tljrou g h  co n tra cto rs .

(b ) The actual raisings of ore from the mines vis-^vis the 
budgeted raisings during 1970-71 to 1977-78 were as follows :—•

Y e a r  1 9 7 0 -  1 9 7 1 -  1 9 7 2 -  1 9 7 3 -  1 9 7 4 -  1 9 7 5 -  1 9 7 6 - 1 9 7 7 -
71 7 2  -7 3  7 4  7 5  7 6  7 7  , T 8 ’

Budg;tcd 
raisings (in
l a W it o n n e s )  2 . 5 4  3 . 6 0  3 . 6 0  7 . 2 0  7 . 8 0  7 . 2 0  6 . 0 0  4 . * 0

A c t u a l  
rai.iings (if>
Inl-h tonnes) .5.OS 2.13 3.W 6,32 «! 11 5.41 4.77

The marked shortfall in production during 1974-75 and 
1975*-76 was attributed by the Management (September 1975 
and November 1976) inter alia, to strict quality control, inade­
quate labour strength, absenteeism due to heavy rain, etc.

(c )  The cost of raising the ore showed an upward trend as 
indicated below :—

1 9 7 0 -  1 9 7 1 - 1 9 7 2 - ? 9 7 3 -  197-1- 1 9 7 5 -  1 9 7 6 -  I 9 7 7 -
71 7 2  73  7 4  7 5  7 6  7 7  7g

Cost nor tonne
( in  p 3r e .n t z g e )  ICO 1 0 2 .9 8  1 0 9 .4 8  1 1 3 .9 4  1 3 4 .3 0  1 3 7 .5 1  1 6 6 .7 2  1 8 4 .9 3

3.03 Limestone

3.03.01 Low grade limestone is used in Blast Furnaces and 
Sintering Plant while high grade limestone is required for Sterl 
Melting Shop.

61
3 .0 2 .0 3  Kalta Iron Ore Mines



62
On the basis of tlie norm o{ consumpti<ta indicated in the 

Project Report, 5.62 lakh tonnes of low grade and 3.15 . 1 ^  
tonnes o f high grade Ihnestone are required for the producaon 
of 1 8 million tonnes of steel ingots. The requirement of low 
giade limestone is met from the captive mines at Purnapam 
(at a distance of about 35 Kilometres from the Steel Plant) iind 
tliat of high grade fr«m Satna Mines of the Steel Plant (at a 
distance of about 731 Kilometres).



fa) The actual production o f  limestone from  the Purnapani M ine vis-a-vis the budgeted produc­
tion and tlie rated capacity during 1970-71 to 1977-78 is given below :—

(.Figures in lakh tonnes)

3.03.02 Purnapani Limestone Mine

Year Rated
eapacitv

*
Budgeted Productit n Actual Production

Lump • Finos Total Lump Fines Total

Percent- Percent- 
-  age of iigc of 

actual actual
pioduetion production 

to to
rated budgeted 

capacity production

(1) (2) (3) (4) (5; (6) (7) (8) (9) (10)

1970-71 . 6.5 4.6« 2.04 6.72 4.17 1 . 10 5.27 81.1 78.4
1971-72 . 6.5 4.25 2.04 6.29 2.61 0.92 3.53 54.3 56.1
1972-73 . 6.5 4.25 2.04 6.29 4.25 1.45 5.70 87.7 90.6
1973-74 . 6.5 4.37 2.45 • 6.82 4.12 1.13 5.25 80.8 77.0
1974-75 . 6.3 5.22 2.45 7.67 3.30 1 .2 0 4.50 69.2 58.7
1975-76 . 6.5 4.06 0.31 4.37 3.18 1.42 4.60 . 70.8 105.3
1976-77 . 6.5 4.09 1 .94 6.03 3.69 1.37 5.06 77.8 83.9

,1977-78 , 6.5 5.16 - 1 .6 8 6.84 3.97 1J9 5.16 79.4 75.4

Note :; ‘ According to the Munagement, the revised rat>.d capacity is 6.19 lakh tojines.

The Management attributed the shortfall ia production to low off-take by tlie Plant, frequent 
break-d.iwn o f  sho\els, dozers and secondary crusher motor, short supply o f  wagons, power restric­
tions, T' jchanical and elcciriccd break-downs, developmental work etc.

0\o*



(b) As there was no arrangenrnt at Purnapani to supply— 6  mm fines and the ruaii-
crushcrs were not ready for crushing ihe limestone fines available from  P urn ap^ i, 
titles o f  limestone were purchased fr ( 'u  outside sources at a higher cost to meet i r q
Steel Plant ___________________ ___________ _

--------------------------------------------- WO-71 1971-72' 1972-73 1 9 7 3 ^ _  | ^ 5 _ _  1 ^

Q u a i j t y  purchase (in h>kh ton-  ̂  ̂  ̂ 27 0.13 0 13 0.08 0.35

Purchase price as a percentage oi'

S e ' ’S ' o r i i S S ' ' : ' ' ' " '  I76..=



* (a ) The m ine lias a reserve o f  about 50  m illion  tonnes o f  
Iiigh grade lim estone and 4 7  m illion  tonnes o f  lo w  grade lime­
stone. T h e  raising and  transporting o f  lim estone from  this mine 
is d on e  through contractors except a portion which was worked 
departm entally u pto M ay  1964.

( b )  T h e  fo llow ing  table indicates the actual production  o f  
iiraestonc vis-a-vis the budgeted production  and reasons fo r  short­
fall in production during the eight years ending 31st M arch 
1978

6 5

3 . 0 3 . 0 3  Satna Limestone Mine ’

(Figures in lakli tomes)

Yeur- ' Budg:tcd Actual Rjasons for shi rtfall 
Production Production

(2) O) (4)

1970-71 4.32 2.91 Rcstrict»;d supply o f wagons.
1971-72 3.60 1.71 Accurnulatim r>f stock at mine, 

labcur trcubli's am! roof 
coilspsc of Steel Melting Shop'

I972-T.» 3.27 2.15 Expiry o f ni’ning contriict.s.
197'?-74 3.60 2.30 Pror pjrformimci* o f ci r.trac- 

tors, short supply o f wrgons 
and heavy stcck at mines.

1974-7'= 3.85 2.76 Short supply o f wagja>.'
1975-76 2.75 2.03 Heavy stock at mines and siding
1976-77 • 3.00 3.27
1977-7S • 2.60 2.25 Less cff-takc by Plajit, labour 

iirrest and dcpartmii U;lisa- 
tion o f mint's.

3 .04  D olom ite

A  quantity o f  3 .32  laldi tonnes o f  dolom ite is required for 
openating the Blast Furnaces and the Steel M elting Shop at full 
capecity. T he Plant has its captive mines at Bhojpur, Gatita- 

. niagar and Baradwar.



The consumption oT dolomite in the Steel Plant from 1970-71 to 1977-78 was as follows :—
Year 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78

Consumption (in lakh tonnes) . ■

(a) SMS Grade—Lump ore 0.57 0.51 0.72 0.67 0.69 1.43 1.78 1.76
(b) Blast furnace grade ;

(0 Lump ore 1.18 0.91 0 .6 6 0.48 0.13 0.25 0.41
(h) Fines . 0 .2 2 0.06. 0 .2 2 0.25 0.42 0.47 0.41 0.71

(c) Total . . . . 1.97 1.48 1.60 1.40 1 .24 1.90 2.44 2 .8 8

As iiguinst the total consumption o f  14.91 lakh tonnes during 1970-71 to 1977-78, a quantity o f
6 .49 lakh tonnes o f  dolomite was despatched from  the captive mines during Februar\' 1973 to iMarch 
1978 and balance quantity w^s purchased from m arket.

3.05 Manganese Ore

3.05.01 Manganese ore is required for use in the Blast Furnaces. A  part o f  the requirement 
is met from the captive mines at Dengura. The following ti’ ble indicates the actual production from  
the mine \is-a-\is the budgeted production and consumption during 1970-71 to 1977-78; annual produc­
tion envisaged in the Project Report was 0 .60  lakh tonnes

CIn lakh tonnes)
Year 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78

Budgeted Production 0.28 0.40 0.40 0.24, 0.24 0.30 0.35 0.40
Actual ProdtictioH . 0.26 0.23 . p . 11 0 .0 1 0.19 0 .2 1 , 0.14 0.03
Consumption . • . 1.14 0.90 1.40 1.30 1.64 2.13 2.28 1.99



T h e shortfall in  p rodu ction  \v ^  attributed b y  the M a n a g e ­
m ent (January  1 9 7 5 , N ovem b er 1 9 7 6  and O ctober 1 9 7 9 )  to  
th e  fo llow in g  reasons :—

( i )  T he ore  in leasehold areas occurred m  pockets and, 
as a result, cxiK)SO<.l ore was gradually cxhausteti 
during 1070-71  and 1971-72 .

( i i )  Tow ards the end o f 1972, 13 quarries were opened, 
but none behaved well with regard to quantity and 
quiility. Finally, the entire mining operations had 
to be discontinued.

( i i i)  Poor labour strength o f contractors.

( iv )  Heavy overburden removal and low  recovery o f 
the manganese ore.

( v )  L ow  yield o f  nxanganese ore (1 9 7 6 -77  and
1 9 7 7 -7 8 ).

. In view o f  p oor  perform ance, mining operations were tem po- 
rarilv suspended with effect from  5th February 1973 for further 
prospecting and were resumed from  8 th January 1974- 'llic  
operation o f Dengura Mines has been stopped from  O ctober

1977 .
3.05 .02  Owing to insignificant production, variable cost o f 

raising manganese ore (f.o-r. Plant) was p n era lly  m ore or 
equivalent to the average purchase price paid for the ™angane^o 
^ e  purchased (f.o .r . Plant) in 1970-71 to 1972-73 and 1974-75 
to 1976-77; the production in 1973-74 and 1977-78 was

nominal.
T

4. Services ortd Fuel
4.01 Besides raw materials, various units of the Steel Plant 

require different types of se rv ice s  and fuel for the production 
of iron and steel. Major services rc(|uired are steam, electri­
city, oxygen, compressed air. water, air blast, refractories, etc.
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Fuel re<]uirements comprise gases like coke oven gas and blast 
furnacc gas and liquid fuel such as coal tar (pitch creosote 
mixture), benzene, naphtha and lUrnace oil. For the produc­
tion o f some o f these services and fuel, separate units have 
been set up while other items are produced as co'ncomitants^'of 
the regular operation o f certain other units o f the Steel Plant. 
The production and consumption of major services and fuel are 
discussed in the succeeding paragraphs.

4 .01 .01  Steam
(a )  High pressure steam is required for the captive power 

Plant and for turbo-biov/ers which supply air to the Blast Fur­
naces. The requirement o f steam is 425 tonnes per hour for the 
Power Plant and 195 tonnes per liour fo. the turbo-blowers. 
This requirement is met from  six boilers o f 125 tonnes (mini­
m um ) capacity per hour o f steam. O f these, five boilers work 
cfmtinuously while the sixth serves as a standby.

Four o f die six steam boilers have been designed to use blast 
furnace gas, coke oven gas and small size coke (below  40 mra) 
in ‘tpccified proportions. The other two steam boilers have been 
designed to utilise either blast furnace gas or coal or combina­
tion o f both.

<'b) In actual practice, fuels were seldom used in the propor- 
firm envisaged in the Proje-ct Report on account o f the following 
r?a.<;nns given by the Management in June 1974 :—

(i )  The use o f cokc breeze without adequate gaseous 
fuel results in incomplete combustion leading to 
clinker formation.

(i i)  High percentage o f fines (below  3 mra) in coal 
received mostly from the collieries in the Central 
Division o f National Coal Development C oipora- 
tion (N ow  re-named as Central Coalfields Lim ited). 
On certain occasions, the percentage o f fines was as

6 8



high as 2 6  to  2 7  as against 1 0  stipulated in  the  
contracts w ith  the supplying agencies.

( i i i)  F or effective burning o f  cok e breeze, sandw ich firing 
w ith  co a l w as essen tia l which ca lled  for m ajor 
changes in  the grade and feed in g  system  o f the 
boilers.

T h e  M inistry  stated (O ctob er 1 9 7 8 )  that sin ce n o  surplus 
co k e  breeze w as availab le n ow  (a s  the entire quantity o f  availa­
b le  c o k e  breeze w as used  in  the sintering p la n t) , the question  
o f  using c o k e  breeze in  P ow er Plant did n ot arise.

T h e  non-availab ility  o f  the fuels in  the proportion  envisaged  
in  the Project R eport necessitated  the use o f  other costly  fuels  
w hich  resulted in  extra expenditure o f  R s. 13 .1 5  crores from  
]9 7 0 -7 1  to  1 9 7 7 -7 8  (u p to  A pril 1 9 7 8 ) .
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(c) The heat consumption per Kg. o f steam during 1970-71 to 1977-78 had increased progressi- 
vely.'thereby resuhiag in decline in thermal efficiency, as per data given below :—

Year 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78

Heal consumption per Kg of steam 
Produacl {K. Calories) . 718 •728 735 736 751 748 751 746

Thermal efficiency of boilers
87.6 87.3 87.9(Percentage) 90.5 89.5 8 8 .8 88.7 87.3

o
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(d )  Leakage of steam .— ^The follow ing table i n d i c a t e s  the  

actual production and loss o f  steam due to  leakage in  steam  
pipeline etc. during. 1970-71  to  1977-78

Y e a r
P r o d u c t i o n  L o s s e s  P e r c e n ta g e  

( in  la k h  ( in la i c h
t o n n e s )  t o n n e s )

C o s t
pji-

t o n n e
R s .

(1)

T o t a l  
v a lu e  

( R s .  in  
la k h s )

(2)
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

39.72
35.98
39.03
40.15 
40.02 
43.09
45.16 
45.22

J 3 )
0.59 
0.35 
0.42 
0.51 
0.65 
0.81 
0.80 
1 .11

(4 )
1.5 
1.0 
1.1 
1.3
1.6 
1.9 
1.8 
2.5

_ ( 5 ) _
18.07
19.56
20.59
23.59 
30.86 
39.21 
44.12 
45.82

-
10.63
6.88
8.68

11.94
19.98 
31.66 
35.08
50.98

O n the basis o f  recom m endations made by  the C om m ittee  
appointed by the M anagem ent in  1967 , certain rectifications 
had been m ade in  steam  pipelines in  the By-Product Plant dur­
ing 1970-71  but leakage still continued.

The M anagem ent stated A pril 1981 as follow s :—
“Stdam leakages and condensation o f  steam  resulting  

in  loss are inevitable in  the process o f  steam generation, 
transportation and consum ption. A s the equipm ents get 
old , leakages are expected to increase. T he process o f  
rectification and plugging o f  leakages is thus a conti­
nuous one. C onsidering these aspects, the loss o f 1.1 
per cent to  2 .5  per cent in  the production, distribution  
and consum ption o f steam  is quite norm al as it covers 
both leakage and condensation loss. Efforts are always 
there to  check and plug the leakages. H ow ever, som e of 
the leakages at main distribution system can be attended  
by taking shut-downs to avoid loss o f  production in the  
plant. T he shut-downs are taken at opportune time to  
m inim ize the loss o f  production” .



( a )  F o r  the operation  o t  the Steel PJant at M l  capacity  
(1 .8  m illion  tonnes o f  stee l in g o ts ) , the peak requirem ent o l  
cicctr icity  (in clud in g  the requirem ent for the Fertilizer P lant and 
th e  tow nsh ip ) w as estim ated  at 156  M W . Out o t this, 
m axim um  o f  55  M W  w as to  b e supplied  by the H irakud grid  
o f  O rissa  State E lectric ity  B oard and 10.1 M W  w as to  b e  m et 
fi'om  the captive P ow er P lant having a capacity  o f  128  M W  and  
in stalled  at a cost o f  R s. 1 0 .5 5  crores. T h e  P ow er P latit has
5  generators o f  the capacity  o f  2 5  M W  each , ou t o f  which  
fou r are expected  to  w ork at a tim e and the fifth is to serve as 
a stand-by. In addition, there is a back  pressure set o f  
3 ,0 0 0  K W  and tw o  eincrgency d iesel sets o f 5 0 0  K W  each.

T h e  generation during 1970-71  to  197 7 -7 S  nm ged  betw een  
5 0  and  6 7  M W  on ly . T h e  M anagem ent stated (D ecem b er  
1 9 7 7 )  as fo llo w s . —

“W ith  four T urbo-alternators in operation theoretical 
m axim um  peak  generation that can b e  achieved is 
100  M W . T h e m achines are o ld  and in use for a long  
p cn o d  (1 8  years for 3 generators and 11 years for 2  
gen era tors). It is  qu ite but natural that they h ave b een  
derated to 85  to  9 0  per cent o f  the rated capacity. T h e  
T u rb o-a ltem ators cannot b e  run at their achievable  
capacity  sin ce they  h ave to  take care o f  the rolling, peaks  
o f  H o t strip M ill and T andem  M ill. In  other words 
(he T urbo-altcrnators can run at a b ase load o f  
18— 2 0  M W  thereby keeping a margin o f 2 — 4 M W  to  
take care o f  the peak load s. T herefore, the achievable  
m axim um  generation expected  out o f  the Turbo-altcr-, 
nators w ould  b e  in  the range o f  7 5 — 8 0  M W . C on­
sidering the steam  availability for the T urbo-altem afors, 
the average captive generation on an annua! basis will 
b e in  the rhnge o f  60— 65 M W  'now w hich is likely  to 
im prove to  7 5 — 8 0  M W  w hen the. m edium , pressure

7 2

4 . 0 1 . 0 2  Electricity
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boilers w ill be com m issioned  (expcx^ted in  M arch 1 9 7 8 ) . 
T herefore, considering the capabilities b f  B o ilers and 
T m bo-alternators, the annw il average generation o f  
R .S .P . w ould b e in the range o f  75— 8 0  M W . W e have  
not considered  the B ack-pressure turbine o f  3 IvIW 
capacity since its effective contribution is on ly  about
1.5 M W  or so ” .

T he first m edium  pressure B oiler was com m issioned  
A pril, 1978  and the second one in July 1978.

11

( b )  T he table indicates the cost o f generation o f electricity  
in the captive pow er plant vis-a-vis the price o f pow er purchased  
during the years 1970-71 to 1 977-78

(Rs. pjr 10* KWH)

Y e a r
C o s t  o f  g e n e r a t io n  in  th e  

c a p t i v e  p o w e r  p la n t P u rc h - ’.s c

Variable Fixed Total
pricc

(2 ) (3) (4) (5)
1970-71 S3.59 37.51 1 2 1 .1 0 78.72
1971-72 94.07 40,11 134.18 ,81.3'?
1972-73 ■74.51 56.97 , 131.48 8S.47
1973-74 94.74 50.29 145.03 98.72
1974-75 127.32 43.85 171.17 9S.6I
1975-76 196.75 46.77 . 243.52. 144 36
1976-77 IRS.76 45.87 234.63 l.'JO 6 )
1977-78 183.11 57.13 .240.24 15 . r,5

T he cost o f  generation w as m uch m ore as com pared to  the  
purchase price and even the variable cost was more o'^ccpt 
during 1 97 2 -7 3  and 197 3 -7 4 .

(c) It w ill b e seen from  data given below  that actual .con- 
'mmption o f  steam  per M W H  o f electricity generated during



1970-71 to 1977-78 was m ore than the projcct norm, except 
in 1 976-77
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Y*ar
R e q u ir e m e n t  

o f  s t e a m  
p e r M W H  

o f  e le c t r i c i t y  
a s  p e r  D P R  

( T o n n e s )

G e n e r a t io n
o f c k c t r i -

c i t y
( M W H )

T o t a l  r e ­
q u ir e m e n t  

o f  s t e a m  
o n  th e  

b a s is  o f  
D P R  r a te  

( in  la k h  
t o n n e s )  

( C o l .  2 x 3 )

A c t u a l  
in p u t  

o f  
s t e a m  

( in  la k h  
t o n n e s )

E x ce s s  
c o n s u m p ­

t io n  o f  
s t e a m  ( in  

iR k h
t e n n e ? )  

( C o l .  5 - 4 )

( 1 ) (2 ) (3 ) (4 ) (5 ) (6)

1 97 0-7 1 4 . 5 6 4 ,8 5 ,2 0 5 2 2 .1 3 2 4 .8 8 2 . 7 5

1 9 7 1 -7 2 4 . 5 6 4 ,4 2 ,9 9 1 2 0 . 2 0 2 2 . 5 5 2 . 3 5

1 9 7 2 -7 3 4 . 5 6 4 ,8 5 ,4 5 8 2 2 . 1 4 2 3 . 3 8 1 .2 4

1 9 7 3 -7 4 4 . 5 6 4 ,9 5 ,1 8 1 2 2 .5 8 2 3 . 5 8 1 . 0 0

1 9 7 4 -7 5 4 . 5 6 5 ,1 0 ,4 2 7 2 3 . 2 8 2 3 . 8 4 0 . 5 6

1 9 7 5 -7 6 4 . 5 6 5 ,3 0 ,5 6 6 2 4 . 1 9 2 4 . 3 9 0 . 2 0

1 9 7 6 -7 7 4 . 5 6 5 ,7 7 ,8 2 5 2 6 . 3 5 2 6 .1 1 ( - ) 0 . 2 4

1 9 7 7 -7 8  , 4 . 5 6 5 ,8 3 ,7 4 7 2 6 . 6 2 2 6 .9 1 0 . 2 9

The excess consumption of steam has been attributed by 
the Management (February 1977) mainly to load fluctuation 
and gradual deterioration of equipment.

(d) Transmission Losses
In this Plant, the entire quantity of electricity generated and 

purchased is shown as consumed •and the transmission losses are 
not shown separately, as is done in Bhilai and Durgapur Steel 
Plants. According to the Management, the available metering 
arrangements do not permit measurement of line losses separately.

The Ministry stated (June 1981) as follows :
“Rourkela Steel Plant has also started reporting loss from

1978-79. However, like Bhilai, this is a derived 
figure. Total transmission loss includes transformer 
and distribution loss.”

(c ) Use o f metallurgical coal in Power Plant
The boilers of the Power Plant are designed to use slack 

coal. After expansion of the capacity of the Plaut from 78 MW 
to 128 MW (October 1966) under the 1.8 million tonne stage.
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o  —
w  M e t a l lu r g i c a l  c o a l  
r  c o n s u m e d  ( in  la k hI co iisu m ca  U”  la k h

* “ )  • • 0 . 5 3  0 , 4 3  ’  0 . 3 7  0 . 4 2

P e r & 'n ta g c  t o  t o t a l  ,  '  ^  0 . 3 4

6 . 2  1 6 . 8  1 1 , 3

c o n s u n i p t i o n _____ ■ 1 9 . 5  1 7 . 0  1 5 . 3  1 8 . 1  , . , 7
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In regard to the use of metallurgical coal in the boilers, the 

Management stated that metallurgical coal was used under 
compelling circumstances (mentioned below) to keep up the 
generation vitally needed for plant operation and to take care 
o f shortage o f power from  external soxurces :—

“ Since die expansion of the Plant, the average consunio- 
tion o f coal in the Power Plant is 900T/day 
(ap p rox ). The original handhng system for 
incoming coal wagons in the Power Plant has been 
designed on the assumption off clock work and 
phased movement o f incoming coal rakes. More­
over, limited line capacity was provided to take care 
o f the anival o f extra wagons. Practically, the 
movement o f  boUer coal wagons was quite irregular 
with heavy bunching of rakes on some days and no 
wagoas for other days. In order to avoid detention 
<if wagons causing thereby huge demurrage 
charges, the wagons were taken away to distant 
places and had to be unloaded in places away from 
the boilers. So when tliere was a gap in the receint 
o f boiler coal near the boUers, it was not possible 
to reclaim the coal from  places distant away. Hence, 
we had to use the metallurgical coal,^ which was lying 
nearby, so as to avoid interruption in the storage 
space o f boiler. A  study has been made to increase 
the storage space o f boiler coal near the power plant 
bunkers with a bigger line capacity.”

Jt was subsequently intimated that there was no possibility
of providing a siding with bigger line capacity near the Power
Plant Bunker. However, for the Medium Pressure Boiler Plant 
Projcct, a new Boiler Coal Yard had been developed by July
1977 at a cost o f Rs. 25.36 lakhs.

( f )  Defective Uty-oul o f Power Plant
The Committee appointed by the Chairman, Hindustan Steel 

Limited in May 1970, for preparing the completion report of



l .S  m illion  tonne stage for w hich  P roject R eport w as prepared  
by the C entral E ngineering  and D esign  Bureau, had pointed out 
(A u g u st 1 9 7 3 )  the fo llow in g  deficiencies in the lay-out o f the  
P ow er P lant :— ■

( i)  T h e  area  around the boilers, tu rb o-a ltem atots and 
the turbo-blow ers under the expansion  sch em e was 

 ̂ very m uch cram ped.
( i i)  T he A sh  P lant w as installed  very near the cooh n g  

tow er resulting in  th e  circulation w ater getting  
polluted . Som e partition walls w ere built to  avoid  
flying o f  dust to  coolin g  tow ers.

( i i i)  S torage capacity  o f  the C oal H andling P lant w as 
hardly suHicient for 10  days’ requirem ents.

( iv )  A ir  com pressors for ash handling had been installed  
in  a dusty  area.

(v )  A lm o st all the cables for pow er, control and instru­
m entation  o f  the auxiliaries o f  the expansion  boilers 
w ere laid  a long cab le  racks erected  in a very m uch  
fx>ngested area betw een  the tw o  boilers. T hey  were  
also  in  close  vicin ity o f  coa l feeders, pulverised coal 
distributor p ipes and hot air p ipes. T hus, they were 
constantly exp osed  to fire hazards because o f high  
am bient tem perature, accum ulation o f  coal dust, 
etc.

(v i)  T h e  layout o f  the above cables was such that the 
entire area w as n ot at all accessible to c a n y  out 
routine inspection  and cleaning jobs as well as 
breakdovra jobs.

(v ii)  T h e layout o f  equipm ent like I.D . and F .D . fans 
m otors was such that it was difiicult to dism antle  
and rem ove the m otors for overhauling and repair.

T h e M anagem ent stated  (F ebruary 1 9 7 7 ) that action had 
•>ecn taken to  rem edy the deficiency o f  air com pressor for ash  
^landling. C om pressed air for A sh  P lant w as now  being drawn

77
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through p ipelin e from  the delivery  side o f  turbo blow ers and it 
w a s operating satisfactorily . A s  regards other dcfects , it  was 
stated  that th ese cou ld  n o t b e  rectified w ith ou t m ajor alterations 
in,volving som eth ing  lik e  com p lete  re-location  o f the expansion  
boilers w hich w as n o t practicable.
4 . 0 1 . 0 3  Oxygen o

T h e  oxygen  and  nitrogen required for the operation of I lie 
Steel P lan t arc produced  in  an oxygen  Plant having 4 units 
(th ree  w ith a capacity  o f  3 ,3 0 0  N M ’ per hour o f 9 9 .5  per cent 
purity oxygen  and  6 ,5 0 0  NM^ per hour o f  9 9 .9 9  per ccn t purit^' 
nitrogen each  and the 4 th  unit having a capacity o f 6 ,3 0 0  N M ‘ 
ocr  hour o f  oxygen  and 6 ,5 0 0  N M ’ per hour o f n itrogen ). 
A s against the tota l requirem ent o f  1 3 ,5 0 0  NM^ per hour ol 
oxy gen  and 1 9 ,0 0 0  N M ’ per hour o f n itrogen for 1 .8  m illion  
ton n e stage, the rated  capacity  o f oxygeii p lant is 1 6 ,2 0 0  NM ’ 
per hour o f oxygen  and 2 6 ,0 0 0  NM^ per hour of nitrogen.

It wiU b e  seen  from  th e  data  given b e low  that, although  
actual production  o f  oxygen  and nitrogen during 1 9 7 0 -7 )  to 
1 9 7 7 -7 8  w as less than the rated capacity, consum ption w as still 
less  than the production and substantial quantity’ o f oxygen and 
nitrogen had to  b e  b led  o u t :—

O X Y G E N
in  1 0 ’  N M * >

Y c iir R a t i 'd A e t n a ! A e tn a  1 G a s  b le d P e r c e n t ­
c a p a c i t y p i v i lu c t i o n * c o n s u m p ­ o u t a g e  o f

t io n b le d  r u t
g a s  t o

p r c d u c t i i  n

( I ) ( 2 ) ( 3 ) ( 4 )  ' ( 5 )^ (6 )

197 (V 71 1 ,4 1 .9 1 2 1 ,0 2 ,1 3 1 5 9 ,3 4 8 4 2 ,7 8 3 4 1 . 9

1 9 7 1 -7 2 8 8 ,1 5 6 4 8 ,2 7 2 3 9 ,8 8 4 4 5 . 2

1 9 7 2 -7 3 1 ,0 6 ,2 3 2 6 6 ,4 3 6 3 9 ,7 9 6 3 7 . 5

1 9 7 3 -7 4 1 .0 8 ,9 0 3 6 1 , .M ) 4 7 ,3 6 2 4 3 . 5

1 9 7 4 -7 5 1 ,0 2 ,1 2 6 60 ,.3 53 4 1 ,7 7 3 4 0 . 9

1 9 7 5 -7 6 . 1 ,1 3 ,2 0 9 7 2 ,0 3 9 4 1 .1 7 0 -3 6 .4

1 9 7 6 -7 7 1 ,2 2 ,9 5 9 8 8 ,6 8 4 3 4 .2 7 5 2 7 .

1 9 7 7 -7 8 1 ,2 1 ,0 3 1 8 8 ,1 1 1 3 2 ,9 2 0 2 7 . 2

‘ T h e  e f fe c t  o f  s m a l l  q iu m t it y  o f  o x y g e n  in  s t o c k  h . 's  n o t  I x 'c n  ta k e n  
ij\ to  a c c o u n t .
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N I T R O G E N

(Quantity in 10* NM^)

1970-71 . 2,27.760 1,68,850 60,086 108,764 64.4

T971-72 . . ,,  1,48,809 102,359 46,450 31 .2

1972-73 1,81,217 100,025 81,192 44 .8

1973-74 1,57,688 100,264 57,424 36.4

1974-75 1,54,799 112,81.3 41,986 27.1

1975-76 1,98,052 153,794 44,258 22.3

1976-77 2,12,339 159,711 52,628 24 .8

1977-78 2,01,045 163,024 38,021 18.9

L ow er consum ptipn o f  oxygen  and nitrogen was ow ing to
less off-take in  L .D . converters and in the Fertilizer Plant.

T he A ction  C om m ittee appointed by G overnm ent in 
D ecem ber, 1971 to  study the w orking o f  the R ourkela  Steel 
Plant, had  recom m ended in its report (M ay  1 9 7 3 )  tliat storage 
facilities, both  for liquid and gaseous oxygen , should be provided  
in order to m eet the requirem ents o f  oxygen for the converters 
and to reducc tiic Joss o f  oxygen . A ccordingly , 4  gaseous oxygen  
tanks and o n e  liquid oxygen  tank were installed and com m issioned  
in April 1 9 7 6  and July 1 9 7 6  respectively. T lie  expenditure  
booked  against th is schem c upto A ugust 1 97 6  w as R s. 6 3 .1 0  
lakhs.

T he M inistry stated (O ctob cr 1 9 7 8 ) that, after the 
com m ission ing  o f  storage facilities for liquid and gaseous oxygen  
in M arch and July 1 97 6 , the bleeding has com e dow n sincc
1 9 7 6 -7 7

4 .0 2  Fuel
(a )  AH the im its o f  the Steel P lant w hich consum e fuel for 

operation, use gas as principal fuel. G as is a by-product o f  
C ok e O vens and B last Furnaces.
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'I'hc p ro d u ctio n  o f  g as w as le ss  

P r o je c t  R e p o r t  a s  in d ic a te d  b e lo w
than that e n v isa g ed  in the

(Figures in lO-’  NM»)

Ycai
Coke Oven Gas Blast Furnacc Gas Remarks

D .P .R . Actual D .P .R . Actual a.

( 1) (2 ) (3) (4’) (5) (6 )

1970-71 . 7,53,360 4,87,038 47,47,920 28,00,525 Net after 
taking in 
to acc<'- 
unt losses

1971-72 • 4,32,738 23,92,871
1972-73 • »» 4,92,737 27,57,378
1973-74 • M 4,46,172 24,43.400
1974-75 • 9> 4,57,415 „  . 24,64,643
1975-76 5,49,782 28,21,775
1976-77 • 5,99,547 29.59,116
1977-78 • » > 5,24,851 30.14,864



The calorific value (K /C al. per NM ^) o f  blast furnace gas w as also  low er than that indicated in  
the Project R eport as will be seen from  the follow ing table

___________________________ _________________  (K/Cal. per NM>)
Particulars

Coke Oven Gas 
Blast Furnace Gas .

As per 
Project 
Report

4000
1000

A C T U A L S

1970-71 1071-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78

4069
945

41)62

925

4202
922

4204
90-;

4253
900

4221
891

4193
905

4122
933

00
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(b ) On account of low yield, the requirement of gas in 
dilfereat uuits of the Steel Plant and the Fcrtihzer ^
not be met in full. As a result, ^ e
rolling mills were converted to oU firmg m 1971 and 1972 at a 
cost of Rs. 32.97 lakhs (March 1974). The additional 
expenditure incurred on the consumption of f ^ a c e  oA 
coke oven gas in the rolling mills during 
amounted to Rs. 9.59 crores.

4 .03 hUernal Rail Transport

m  Project Report of 1.8 million tonne stage envisaged the 
provision of 36 diesel electric locomotives (including thr^ 
^ditional locomotives in case the Plant's Railways 
to operate upto the marshalling yard of the Indian Railways at
B ondam unda).

T lie actual number o f locom otives with the Plant, requirement 
on  line as assessed by the Management, locom otives under 
maintenance, repair and overhaul and the actual ^ v " y  on 
Une during the years 1970-71 to 1977-78 were as foUoxvs . -

Y ear

1 9 7 0 -7 1

1 9 7 1 -7 2

1 9 7 2 -7 3

1 9 7 3 -7 4

1 9 7 4 -7 5

1 9 7 5 -7 6

1 9 7 6 -7 7

1 9 7 7 -7 8

R c q u ir c m c P .l  
c n  l in e  as 

a ss e s s e d  
b y  th e  

M a n a g e ­
m e n t

A c t u a l  _ U n d e r  
n o .  d u r i n g  'm a i n i c n a -  

th e  y e a r  n e e ,  r e p a ir  
a n d  

o v e r h a u l

A c t u a l  
a v a i la b i ­

l it y  o n  
l in e

-^5 3 7 8 2 9

35 7 2 8

3 5 ’ 3 7 1 0 2 7

-^5 3 7 9 2 8

41 1 0 31

3 5 41 6 3 5

3 5 4 6 10 3 6

3 5 4 6 g 3 8



I-X)cos w ere a lso  hired by the M anagem ent from  the R aUways 
upto 1 9 7 5 -7 6 . T h e  hire charges including hire charges for  the  
"pool through” lo c o s from  1st June, 1 9 7 5 , paid during the 
period  from  1 9 7 0 -7 1  to  1 9 7 5 -7 6  am ounted to R s. 1 3 0 .8 0  lakhs. 
T he above am ount d oes not includd the hire charges o f R s. 1 5 .4 5  
lakhs paid  at B arsua  Iron O re M in es during 1 9 7 0 -7 1  to  1 9 7 5 -7 6 .

In  th is con n ection , the M anagem ent stated (O ctob er  1 9 7 9 )  
as fdQows :—

“E ven  (hougli the D eta iled  P roject R eport envisaged  
requirem ent o f  3 6  N o s . o f  d iesel electric locos , the  
requirem ent w a s updated  to  m atch  the practical 
w orking con d ition s o f  the p lant including  the changes 
in  the operating pattern o f plant units and railw ays 
and the m aintenance needs. T lie  N ational 
Productivitj' C oun cil recommeajded th e  requirem ent 
as 4 5  N o s . b ased  on  above. C onseq u en t to  above  
there had been  siiortagc o f locos availab le for 
operation  w hich  had to  b e  com pensated  by hiring  
steam  d iese l locos to the extent warranted at that 
tim e. P aym ent o f charges for railw ay locos used  
in  “p o o l through” system  introduced follow ing  
K handelw al C om m ittee recom m endations, has to  be  
v iew ed  from  the angle that such a system  was 
necessary  to m eet the dem and pattern o f  raw  
m aterials on  B last Furnace high lines and inability o f  
railw ays to  provide m ore B O B S w agons in close  
circuit. W hile p lanning internal requirem ent o f  
lo c o s , this factor o f  usage o f  R ailw ay locos has to  be  
taken  into consideration  and to  this e.xtent paym ent 
on th is account is part o f  built-in  schem e o f  raw  
m aterial hand ling .”

T h e am ount o f  dem urrage paid during 1 9 7 0 -7 1  to 1 9 7 7 -7 8  
together w ith rate o f  d em urrage charge, num ber o f  w agons handled

#  8 3
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and the average detention hours f>er wagon for which demurrage 
was paid are given below :—

Y e a r A m o u n t  R a te  o f  N o .  o f  A v e ra g e  
I 'l 'c l c in u -  d c -m u rru g c  w a g o n s  d e te n t io n  

I 'la g c  p a id  e h u ry e  h a n d le d

( I )

1 97 0 -7 1
1 9 7 1 -7 2
1 9 7 2 -7 3

1 9 7 3 -7 4
1 9 7 4 -7 5
1 9 7 5 -7 6
1 9 7 6 -7 7
1 9 7 7 -7 8

( R s .  in  
la k h s )

( R s .  PLT 
w a g o n ) —

w a g o n  ftfr 
w h ic h  

d e m u r r a g e  
w a s  p a id

(2 ) (3 ) (4 ) (5 )

3 6 .5 2 16 2 5 5 8 2 6 2 4
3 9 .0 0 16 2 4 1 7 0 7 2 6
5 5 .3 1 16 2 8 7 2 6 3 31

1 9 9 .2 8 5 0 2 6 0 3 6 1 3 7
1 4 6 .7 2 5 0 2 7 7 4 3 9 2 6
1 1 3 .8 3 5 0 339 7 5 1 17
1 3 2 .3 0 5 0  ‘ 3 6 5 7 9 6 18
1 1 6 .4 5 50 3 4 9 3 6 0 17

The Management attributed the following factors for the 
payment o f demurrage :—

(i )  The revised free time rules which were made 
applicable from 1973-74 did not take into considera­
tion the legitimate needs of the steel industry as 
elaborately presented to the Railwa>s in the form 
o f Memorandum. T o this extent, the free time rules 
were inadequate and, therefore, there is a built-in 
potential for incidence o f higher detention.

r'ii) The bunching o f wagons by Railways resulted in 
hold-up o f wagons. Railways were tiot able to 
synchronise the movement o f wagons with the actual 
requirements o f the Plant on a day-to-day basis.

(iii) From May 1973, Railways unilaterally raised the 
demurrage rate per wagon to Rs. 50 per 4-wheeler 
from the earlier rate o f Rs. 16 per 4-wheeler (an 
increase by over 30Q per cent). The steel industry 
had approached the Steel Ministry and the Ministry 
o f Railways on the disproportionate increase. The 
case is still pending.
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W ith a  view  to  reducing the incidence o f dem urrage, the  

follow ing steps w ere taken b y  the M anagem ent from  tim e to  
tim e ;—

( a )  A ugm enting the lo co  p ow er by im porting additional 
locos.

(b )  R equesting  tlie R ailw ays to  develop  the locom otive  
su itab le to m eet the requirem ents o f  the steel iadustr>% 
and to increase free tim e allowed by the R ailw ays.

( c )  lu stm ctio n s w ere also issued by the M anagem ent^  
(Ju ly  1 9 7 3 ) to the concerned departm ents w ith  a 
v iew  to  avoid ing detention o f w agons and other 
connected  matters.

4 .0 4  Stores and -spares
'I'he value o f consum ption o f stores and sp^u-es as com ­

pared with the total expenditure incurred on the production of  
steel during 1970-71  to  1 9 7 7 -7 8  is given b elow  :—

f R s .  in  c r o r c s )

Y e a r E x p e n d itu r e T c t a l P e r c e n t -OP e x p e n d i ­ agc
s t o r e s

&
s p a re s

tu re

(1) (2 ) (3 ) ( 4 )

l ‘ )7 0 -7 1 . ' . 1 2 .9 6 '  1 2 4 .5 4 1 0 .4 1

1 9 7 1 -7 2 .......................................................  1 4 .2 3 1 2 6 .6 0 1 1 .2 4

1 9 7 2 -7 3 . . . 2 1 . 4 0 1 6 3 .5 0 1 3 .1 4

1 9 7 3 -7 4 . . 2 4 . 4 5 1 7 7 .3 0 1 3 .7 9

1 9 7 4 -7 5 . . 2 6 .9 7 2 2 0 .9 7 1 2 .2 1

1 9 7 5 -7 6 3 2 .1 4 2 8 3 .2 7 11 .3 5

1 9 7 6 -7 7 .......................................................  5 4 .7 3 3 3 3 .0 1 1 6 .4 -3

] 9 7 7 -7 8 6 7 .6 4 3 9 7 .6 0 1 7 ,0 1—  _ - - - ----------- ------------ ---------- —  ----------------------

A  com m ittee appointed by Steel A uthority o f  India Limited

dow n progressively the consum ption  o f  m echanical spares to  the 
extent oT 5 to 10  per cen t per annum  from 1 9 7 5 -7 6  onwards by  
intr<xiucing system atic forward planning for spares, stores and



foo ls  and regular in sp ection  o f  m achinery, etc. T h e  M anagem ent 
Stated (A p ril 1 9 8 1 )  that the desired reduction cou ld  b e  achieved  
for the years 1 9 7 5 -7 6  and 1 9 7 6 -7 7 . H ow ever reduction in  the  
overa ll con sum ption  o f  stores by 5  to  10  per cen t per ;jnnum  
cou ld  not b e  ach ieved  d u e to  the fo llow in g  reasons :—

( i )  D u e  to  ageing, p lant equipm ent needs m ore m ain­
ten an ce than in  earlier period.

( i i )  A d d ition s o f new  balancing facilities and n ew  units  
lik e 5 A  B attery, S lag G ranulation Plant, Spirally  
w eld ed  P ipe P lant, N e w  Soaker C rane and others 
resulted in  additional consumpftion o f  spares.

( i i i)  P rice escalation  h as further increased the cost o f  
spares.

5 . By-Product and other A risings 
.5.01 By-Proditcts

5 .01 .0 1  In order to  recover valuable chcm icals from crude  
cok e oven  gas and a lso  to  rem ove harmful and corrosive ingre­
d ients therefrom , a by-product p lant w ith the fo llow ing  imiLs was 
installed as part o f  the main Steel P lant (C o st R s. 14 .58  c r o r e s ) .
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U n it s  F in a l  p n ’ d u c t  p r o d u c e d  M a n n C T  o f  d i s p o s a l

0 )  _____  " ( 2 ) ________________ _______ O)
A m m o n i u m  S u lp h 'i t e  A m m o n i u m  S u lp h 'i t e  .Sale

P la n t

B e n z o l  R f c t i t i w t i o n  B e n z e n e .  T o l u v n c ,  X y le n e ,  S p Ic a n d  in t e r n s !  e o n -
P la n t  s o l v e n t  n a p h t t a .  s u m p t io n .

T a r  P litn t  P i l c h ,  T a r - p r o d u c t s ,  C i u -  Snl'.- a n d  in te rn a l c t w -
d e  T a r  o i l ,  N a p h t h a -  s u m p t io n .
I c n e , C r u d e  A n t h r a lc n c ,  
f u ' 1 o i l .  C r e o s o t e  o i l ,
W a s h  o i l .

iS u lp h u r ic  A c i d  P la n t  M a i n ly  t o  m o o t  th f; r e ­
q u i r e m e n t  o f  s u lp h u r ic  
.^ cid  f o r  A m m o n i u m  
S u lp h a te  P la n t  a m ’,
n i h c r  u n its  o f  th:
S t 'X l  P la n t .
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5 .C fl.02  T h e  actu a l average y ie ld  o f  so m e principal by-pro- 

d u cts  during 1 9 7 0 -7 1  to  1 9 7 7 -7 8  a n d  the n orm s in d icated  in  
th e  P ro ject R ep o rt and  th o se  fixed  b y  th e  N o rm s C om m ittee
ap p o in ted  b y  th e  C o m p a n y  in  M arch  1 968  are com p ared  in
A n n exu re  X X IJ . It wUl b e  see n  th a t the y ie ld  w as less (ex cep t  
o f  co a l tar in  1 9 7 6 -7 7 )  th an  th e  n orm s prescribed in the Pro- 
jrc t R ep o rt as w e ll a s  th ose  fixed  b y  th e  N orm s C om m ittee.

T lic  m ain  reason s for  lo w  production  w ere  as fo llo w s :—
( a )  N on-availabU ity  o f  co a l Wend as p rovid ed  in  the 

P roject R ep ort.
( b )  L o w er  ava ilab ility  o f  gas.
( c )  L o w  v o lim ic  o f  gas com p ressed  d u e  to  in adequate

ava ilab ility  o f  screw  com p ressors, lo w  > ield  o f  
am m pm um  su lp hate d u e  to  inadequate availab ility  o f  
steam  fo r  p rocessin g  am m onia liqu or from  the
indirect process, and w eiir and tear o f  p lant and
eq u ip m en t d u e to  co rro sion /u sag e .

.'i.Ol.OS Nephthalene Plant
'Fbe fo llo w in g  tab le  in d icates tlie  actual p rodu ction  o f  hot 

pressed  n ap h th alen e and brow n  naphthalene during  1 97 0 -7 1  to  
1 9 7 7 -7 8  vis-a^vis th e  rated c a p a d ty  :—

(Figures in loruics)

Y c a t R a t e d  c a p a c i t y A c t u a l  P r o d u c t i o n T o t a l

H o t
p r e s s e d

N a p h t h a ­
le n e

B r o w n
N a p h t h a ­

le n e

H o t
p r e s s e d

N a p h t h a ­
le n e

B r o w n
N a p h t h a ­

le n e

1 9 7 0 -7 1 5000 2350 875 1 0 0 975
1971-72 5000 2350 621 84 705
1972-7? 5000 2350 611 152 763
1973-7-1 5000 •’ 7 5 0 S97 263 1160
1974-75 5000 2350 1 2 6 9 44 13 1 3

1975-76 5000 2350 ->?70 1 8 0 2400
1976-77 5CXX) 2350 2927 269 3196
1977-7)i 5000 2350 2377 309 2686



H ie  Statistical Q uality C ontrol D ejsirtm cnt o f tlie Steel 
P lan t had m ade a study in  M ay— ^July 1 97 3 , to  find out the causes 
o f  lo w  production. T h e  Statistical Q uality C ontrol D epartm ent 
suggested  that ( i )  attem pts should  be m ade to ruu the re- 
distiUation unit continuously , ( i i)  arrangem ents should b e m ade to  
record and control tem perature to  avoid  production o f  brown  
pow der, ( i i i )  bagging o f  finished products should be d on e daily  
instead o f  accum ulating it for a few  days and ( iv )  th e  press 
should  b e  overhauled.

T h e M anagem ent stated (O ctober 1 9 7 9 ) that the suggestions 
based on  the studies h ave b een  im plem ented fully and produc­
tion  has im proved considerably.
5 .0 2  Other arisings

5 .0 2 .0 1  Scrap is a n  im portant arising in .‘h e  production o f  
steel. It m ay arise in  the form  o f iron scrap or steel scrap; the 
form er m ainly arises in  B last Furnaces, P ig  C asting m achines, 
Foundry and in  the form  o f broken m oulds and bottom  plates in  
tile S teel M elting  Shop w hile the latter m ostly  arises in the Steel 
M elting  Shop and R olling  M ills. Iron scrap is consum ed in the 
Blast Furnaces and the Steel M elting  Shop w hile steel scrap is 
miiinly con su m ed  in  the Steel M elting Shop. A ccording to  the 
D etailed  P roject R eport, the requirem ent o f  scrap b '̂ the SM S  
is as fo llow s

O n  la k h  t o n n e s )

F r o m  R o i l i n g  M i l l s  '
P it  s id e  s c r a p  f r o m  S M S  0 . 3 6

T o t a l  4 . 9 ( S

5 .0 2 .0 2  A s stated  in  paragraph 2 .06 .0 1  and paragraph 2 .07 .01  
the arisings o f  scrap envisaged in the Project R eport w ere as 

•follow s :—
( I n  la k h  t o n n e s )

( 0  P i t  s id e  s c i-a p  a t  th e  S M S  0 - 3 6
( h )  S c r a p  a r is in g  f r o m  R o l l in g  M il ls  4 . 6 9

T o t a l  5 .0 5

8 8



IT ie |c tu a l  arisings o f  iron and steel scrap in  different imirs 
o f  the S teel P lan t vis-a-vis th e  quantities indicated in  th e  P roject 
R eport for 1 .8  m illion  tonne stage, during 1970-71  to  1 9 7 7 -7 8  
are g iven  in  A n n exu re X X III .

T h e  tota l arisings o f  steel scrap in the Steel M elting Shop were 
m ore than th e  quantity  envisaged  in  the P roject R ep ort with  
reference to  rated  production  although the actual production •of 
steel ingots w as less than the rated capacity. T h e M inistry stated  
(O ctob er  1 9 7 8 )  that actual scrap arising included  scraps re­
covered  from  slag  b y  H eck et P rocess which w as not envisaged in  
the D eta iled  P roject R eport. A part from  above, steel scrg.0 
;uises in  the S pecial S teel P lates M ill a lso. T ill O ctober 1973  
these scraps w ere b eing  despatched to  A lloy  Steels P lant at 
Rs. 1 ,70 0  p / t  (in c lu siv e  o f  excise d u ly ) . From  N ovem ber 1973  
A lloy  Steels P lant refused to  take this scrap and. therefore, 
M anagem ent h ave b een  trying to d isp ose  it o f  b y  sale to  outside  
parties. Som e quantity w as sold  to  outside parties and the stock  
o f  scrap lying at p lant as on  3 0 -4 -1 9 7 8  w as about 1 ,0 8 2  tonnes-
5 .0 2 .0 3  Mill Scale Arisings

M ill scale is o n e  o f the arisings in the rolling m ills and is 
used prim arily in  the Sintering P lant and B last Furnace. A s  stated  
in paragraph 2 .0 7 .0 1 , the quantity o f  1 ,1 6 ,2 6 0  tonnes represents 
the m ill .scale, and other loss and this w orks out to 6 .4 2  per cent 
o f the Tollable ingots at fu ll production. T he extent o f  burning  
loss has not been separately indicated in the D etailed  Project 
R eport or by M E C O N . A s m entioned in  the D eta iled  Project 
R eport, 1 8 ,0 0 0  tonnes w ere expected  to  b e  utilised  in  the Sin­
tering Plant, 2 2 ,0 0 0  ton n es in B last Furnaces and 4 ,0 0 0  tonnes 
in Steel M elting Shop.

Separate account o f  m ill sca le arisings is n ot kept. S om e o f  
the arisings get m ixed up  w ith other m aterials lik e lubricants 
etc., thereby m aking the recovery uneconom ical; the rem oval 
of such m ixed  arisings from  the sh op  floor also  becom es a prob- 
'em. D isp osa l of avaflable mill s<»le is dependent upon the 
availability  o f  orders.

S 9



The consiunpiion of mill scale arisings during 1970-71 to  1977-78 \-as, however, of the following 
ijrder :—

(F ig u r e s  in  t i 'n n e s )

Y ea r 1 97 0 -7 1  1 9 7 1 -7 2  197 2-7 3  1 9 7 3 -7 4  1 9 7 4 -7 5  1 9 7 5 -7 6  1 9 7 6 -7 7  1 9 7 7 -7 8

S in io n n g  PUiiU 9 8 3 2  2 82 7  3 0 4 4  2 5 2 9  1031 4 1 7 6  9 4 6 5  3 0 4 0 5

Steel M e lt in g  S h o p -  615  1065 1472 1 3 7 2  1 5 9 0  1 5 2 2  2773  137

Blast F u rn a c e  . . .  2 42 2  162 . .  7 8 4 7

The Ministry stated (June 1981) that the consumption of mill scale arising increased considerably 
in 1977-78.
5.02.04 B la s t  F u rn a c e  S la g

(a) The Project Report for l.S  million tonne stage envisaged the arising o f blast fiirnacc slag 
to tiie extent o f 10,05 lakh tonne annually i.e . 63 per cent o f hot metal.

The actual arisings of blast furna-'e slag during 1970-71 to 1977-78 were as follows

1970-71 1 9 7 1 -7 2  1972-73  1 9 7 3 -7 4  1 9 7 4 -7 5  1 9 7 5 -7 6  1 9 7 6 -7 7 1 9 7 7 -7 8

S b g a r is in g ?  (in  la k h  to n n e s ) . S . 58 7 . 5 4  9 .2 0  9. 12  8 . 2 5  9. 11  JO 3 6  '“ 9 7 4

P ercen ta g e  o f  s la g  nrisings to  h ot

...................................................  75  78  7 4  . 79  6 9  6b ■■ 71 73



f  ( b )  B la s t  F u rn a cc  sla g  h a s d ifferen t u ses  in  d ifferent form s. 
In  th e  form  o f  g ran u la ted  s la g  it  ca n  b e  u sed  fo r  th e  m an ufacture  
o f  c e m e n t w h ile  in  th e  fo r m  o f  s la g  aggregates i t  ca n  b e  u sed  as 
b a lla st o n  ra ilw ay  track  a n d  fo r  road  m ak ing .

\ c )  In  F eb ru ary  1 9 6 8  th e  B o a rd  o f  D irec to rs  o f  th e  C o m p an y  
d ec id ed  to  s e t  u p  a  s la g  g ran u la tio n  p lan t a t  R o u r k e la  su b ject to  
ava ila b ility  o f  fu n d s and  th e  C o m p a n y  so u g h t G o vern m en t’s  
ap p ro va l fo r  th e  sa m e. How^ever, in  M a y  1 9 6 8 /N o v e m b e r  1 9 6 8  
sa le  o f  m o lte n  s la g  w a s preferred  to  gran u la ted  s lag . ^

In  1 9 7 0 , a  co n tract fo r  th e  sa le  o f  4 .5 0  la k h  to  6  lak h  ton n es  
p er  ann u m  o f  m o lte n  s la g  a t  th e  ra te  o f  R s. 12  p er to n n e  to  O rissa  
C em en t L im ited , R ajganjpur for gran u lation  w as en tered  in to . 
A s  in du str ia l lic e n c e 'w a s  n o t  granted b y  th e  G o v e rn m en t o f  In d ia  
to  O rissa  C e m e n t L im ited  for  settin g  up  a s la g  gran u lation  p lan t, 
th e  sa le  cou ld  n o t  m ateria lise .

A s  C em en t C o rp ora tion  o f  In d ia  L im ited — a G overn m en t  
C om p an y— ^was con tem p la tin g  to  se t u p  a  cem en t p lan t a t A k altara , 
th e  B o ard  o f  D irec to rs  ask ed  th e  C entra l E n gin eer in g  and  D esig n  
B u rea u  (n o w  M E C O N ) in  F eb ru ary  1 9 7 2  to  p repare a  feasib ility  
report fo r  the. settin g  u p  o f  a  sla g  granu lation  p lan t at R ou rk ela  
to  m eet th e  estim ated  ann u al requ irem ent o f  2  to  3  lak h  ton n es  
o f  granu lated  sla g  fo r  th e  p ro p o sed  cem en t p lan t. In  January  
1 9 7 3 , the B o ard  approved  th e  p roposa l to  set up  a slag  granula­
tio n  p lan t w ith  a  ca p acity  o f  9  to  1 0  lakh  ton n es at an  estim ated  
c o s t  o f  R s. 3 .8 4  crores subject to  th e  fo llo w in g  co n d ition s :—

( i )  F irm  o ff-ta k e  o f  granulated  s la g  e ith er b y  the cem en t  
factory  n ear R ourkela  or b y  th e  C em en t C orporation  
o f  In d ia  L im ited .

( i i )  F ea sib ility  o f  rail m o vem en t o f  granulated  slag.
T h e  p rop osa l w as approved  b y  S teel A u th oritv  o f  India  

L im ited  in  M a y  1 9 7 3  and the S lag  G ranulation  P lant w as  
com m ission ed  in 1 9 7 7  at a cost o f  R s. 3 .91  crores (A p ril 1 9 7 8 ) .
S/9 C&AG/81— 7
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T h e M anageraeui stated  (O ctob er  1 9 7 9 )  that, after co m ­
m ission ing  o f  the p lant, the utilisation  o f  slag  by converting  it 
into  granulated  form  has co m e up  to about tw o  lakh  ton n es per  
year. T h e  m ajor constraint tow ards h igher production  w as 
stated  to  b e  inadequate availab ility  o f railw ay w agons for  its  
disposa l.

Costing system and analysis of cost
6 .0 1 .0 1  T h e  operations in different un its o f  R ourkela  Steel 

Plant w id ely  differ from  o n e  another, ex ten d in g  from  extraction  
o f  ores and m inerals from  cap tive n iines to  production o f  iron  
find steel, recovery  o f  ch em icals in  by-product p lants and m anu­
facturing operations in engineering shops. A.s a result, un it co st­
ing IS fo llow ed  in m in es and quarries, process costin g  in  the ease  
o f  m anufacture o f  iron and steel, by-product costin g  in  by-product 
plants and job -costin g  in  engineering w orkshons.

In  pursuance o f  the recom m endations m ade by  the C om m ittee  
o n  P u b lic  U ndertakings in  its  F ifteen th  R eport (1 9 6 7 -6 8 )  
standard costin g  system  wa'? introduced  in R ourkela  Steel P lant 
from  A pril 1 97 0 . P hysical norm s for consum ption  o f  raw  
m aterials and  services are determ ined cach  year. O n the basis o f  
budgeted  production determ ined after taking in to  account the 
anticipated  level o f  activity  and efficiency, co st is estim ated  for  
ea ch  p roduct at the beginn ing  o f  the year. T lie  co st so  worked  
out, is  treated b y  the M anagem ent a s  standard cost. N orm s arc 
fixed at p lant level based  on its actual perform ance and are to  be  
review ed  o n c e  in every year so  that necessary corrections m a y  be  
incorporated.

In  addition  to  a m onth ly  co st statem ent for each unit, an  
annual co st s'a tem ent based o n  financial accounts i,°. prepared. 
V ariance reports analysing the causes o f  variations o n  the basis  
o f  the standard c o s t  are a lso  prepared every m onth. In com p il­
ing the cost data, expenditure pertaining to  abnorm al even ts e.g. 
strike etc. is not segregated (ex cep t during SM S roof co llapse  
in  1 9 7 1 -7 2 )  hut is  allocated a long with other expenditure to  the  
unit o f  production.
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A  c o m p a r iso n  o f  a c tu a l c o s t  w ith  th e  estim a ted  c o s t  in d ica t­
e d  th a t in  a  nxm iber o f  ca ses  a ctu a l c o s t  w a s  h igh er  th an  the  
c s tim a te d 'c o s t .

, T h e  e x te n t  o f  v a r ia n c e  d u e  to  variou s c a u se s  d u rin g  th e  years
1 9 7 3 - 7 4  to  1 9 7 7 -7 8  is  in d ic a te d  in  A n n e x u r e  X X I V .

T h e  ia c r e a se  in  a ctq a l c o s t  vis-a-vis th e  c o s t  estim ated  in, th e  
b eg in n in g  o f  th e  y ea r  h a s b e e n  attributed  b y  fJie M aiiag em en t  
(A p r il  1 9 7 7 )  to  th e  fo llo w in g  rea so n s :—

( i )  L o w  le v e l o f  p ro d u ctio n  a s com p ared  to  stand ard  ;
( i i )  C h a n g e  in  m a c h io e  u tilisa tion ; and

( i i i )  P r ice  v a r ia n c e  o f  ra w  m ateria ls a n d  in crea se  in  p rices  
o f  o th er ''item s.

6 .0 1 -0 2  Cost V s . Selling price
T h e  se llin g  p r ice  o f  stand ard  s te e l p ro d u cts is f ixed  from  

tim e  to  tim e  b y  th e  J o in t P la n t C o m m ittee , w ith  th e  app rova l o f  
G o vern m en t.
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T he tab le  b elow  indicates the average n e t  ex-w orks selling  p rices o f  fir ished  products during the  
years 1970-71 to  1977-78 as a  percentage to  th e  co st o f  p rodu ction  o f  th e  re’sv an t year
Finished products

Plates .

H. R. Coils .

C. R. Ceils .

C. R. Sheets .

Galvanised Sheets . 

H. R. Sheets & Plates 
H. R. Silicon Sheets.

1 9 7 0 -7 1  1 9 7 1 -7 2  1 9 7 2 -7 3  1 9 7 3 -7 4  1 9 7 4 -7 5  1 9 7 5 -7 6  1 9 7 6 -7 7  1 9 7 7 -7 8

9 4 . 3 9

1 2 0 .2 5

1 3 4 .3 1

1 2 7 .5 8

1 2 6 .2 8

1 0 7 .0 8

8 0 . 5 9

7 6 . 7 5

9 5 . 9 5

1 0 4 .9 9

9 6 . 9 9  

1 0 3 .2 3

8 7 . 9 0

6 1 . 9 7

8 0 . 9 2  

9 9 . 8 9

1 1 2 .6 5

1 0 3 .9 0

1 0 6 .6 0

9 2 . 6 0

8 1 . 9 3

7 2 . 4 3

1 0 2 .0 5

1 0 9 ,4 5

1 0 3 .6 3

1 1 4 .0 9

8 6 . 2 3

7 1 . 1 1

6 9 . 1 6

1 0 0 ,6 7

1 0 7 . 1 0

1 0 3 . 4 7

1 1 2 . 9 7

9 8 . 9 1

8 1 . 4 2

8 1 .0 1

1 0 4 .7 5  

1 0 9 .8 2  

1 0 6 .6 7  

1 1 4 .7 9

1 1 0 .7 6  

9 4 .1 1

8 3 . 8 2

1 0 4 .4 1

1 1 2 .2 9

101.00

1 0 9 .5 1

8 4 . 4 7

8 3 , 5 0

7 5 . 8 8  

9 7 . 0 2  

1 0 2 ,6 5  

9 1 . 6 4  

1 0 0 .2 8  

7 8 . 1 9  

8 2 0 .8 4
VO



95
I t  w ill b e se e n  th at th e  se llin g  prices fixed  b y  th e  Jo in t P lan t  

C o m m ittee  w ere  le ss  th an  th e  c o s t  o f  p rod u ction  in  ca se  o f  
P la tes , and  H . R . S ilic o n  S h eets in  a ll th e  y e a r ^  in  H . R . C ojjs  
in  1 9 7 1 -7 2 , 1 9 7 2 -7 3  & 1 9 7 7 -7 8 , in  C . R. Sheets in  1 9 7 1 -7 2  & 
1 9 7 7 -7 8 , in  H .  R . S h eets & P la tes in  1 9 7 1 -7 2  to  1 9 7 4 -7 5  and  
1 9 7 6 -7 7  to  1 9 7 7 -7 8 . In  th e  ca se  o f  C . R . C o ils  and  G alvan ised  
Sheets se llin g  prices w er e  h igh er th an  th e  co st o f  p rodu ction  io  
a ll th ese  years, '
7 . Manpower Analysis

7 .0 1  ( 1 )  T h e  D e ta ile d  P ro ject R ep o rt fo r  1 .8  m illio n  t o m e  
stage en v isaged  th e  em p lo ym en t o f  1 0 ,6 0 0  m en  in  the W orks  
D ep artm en t b u t d id  n o t in d icate  th e  nu m b er o f  m en to  b e  
em p lo yed  in  o th er  d ep artm ents. T h e n um ber o f  regular m en  
em p lo yed  in  th e  variou s d epartm ents o f  th e  stee l p lant during  
1 9 7 1 -7 2  to  197 7 -V 8  is  in d ica ted  b e lo w  ;—

No. o f men actually in position

1 9 7 1 -7 2  1 9 7 2 -7 3  1 9 7 3 -7 4  1 9 7 4 -7 5  1 9 7 5 -7 6  1 9 7 6 -7 7  1 9 7 7 -7 8Y e a r

W orks D e ­
partm ent : 
E x e c u t iv e

N o n - e x e c u t i v e

T o t a l

1 1 2 6

1 9 6 9 5

3 0 8 2 ’

1 1 7 9

2 0 4 1 5

1 4 0 0

2 1 4 2 5

2 1 5 9 4  2 2 8 2 5

1 4 6 8  1 5 2 2

2 1 0 1 6  2 2 7 6 1

2 2 4 8 4  2 4 2 8 3

1 6 0 1  1 5 8 1

2 3 0 6 6  2 3 5 7 2

2 4 6 6 7  ^ S 1 5 3

M ines!

E x e c u t i v e 7 8 81 8 7 9 4 103 1 0 5 101

N o n - e x e c u t i v e 1 9 4 5 1 9 6 5 2 0 4 3 2 1 0 6 2 1 6 4 2 6 9 4 2 6 3 7
.. .. . . ------- ------- — ------------- --- — •

T o t a l 2 0 2 3 2 0 4 6 2 1 3 0 2 2 0 0 2 2 6 7 2 7 9 9 2 7 3 8

Administration  
&  Township 
E x e c u t i v e 3 0 4 34 1 3 5 2 4 0 4 4 6 6 4 7 8 5 0 3

N o n - c x o c u t i v e 6 5 3 2 6 6 7 5 7 0 7 6 7 5 3 0 6 !  5 7 6 1 4 7 61 3 1

T o t a i . 6 8 3 6 7 0 1 6 7 4 2 8 7 9 3 4 6 6 2 3 6 6 2 5 6 6 3 4

N o t e T h e  a b o v e  n g u r e s  u o  n o t  i n c i u a c  m e  m c i i  u t -
t i o n  a c t iv i t i e s .  D u r i i . g  1 9 7 7 -7 8 ,  5 7  c x c c u i i v c s  a n d  4 5 7  n o n -e x ^ -c i i -  
t iv e s  w e r e  e m p l o y e d  o n  c o n s t r u c t i o n  a c t iv it i e s .



( 2 )  In N ovem b er 1 9 6 8 , the staff strength o f  the W orks 
D ep artm ent o f  the P lant w as frozen  by the B oard  o f  D irectors  
at 1 ,0 7 9  execu tives and 1 9 ,5 7 3  non-cxccutives. H ow ever, the 
M anagem ent m tim ated (N o vem b er  1 9 7 7 ) that the m anpow er in  
the R ourkela  S teel P lant w as frozen  w ith effect from  31st January, 
1 9 6 9  w hen the strength in  the W orks D epartm ent w as 1998  
executives and 1 9 7 0 4  n on -executives. A s  a result o f study r^ade 
b y  th e  M anagem ent in  consu ltation  w ith the A dm inistrative Staff 
C ollege, H yderabad, th e  staff strength o f  the W orks D epartm ent 
w as fixed in  M arch 1 9 7 2  at 2 0 ,3 5 6  (n o n -ex ecu tiv c s). A ccording  
to  subsequent report o f  the M anagem ent subm itted to G overnm ent 
vl»lay 1 9 7 3 ) ,  the reference to  m anpow er as on  3 1 st D ecem ber, 
1 9 7 2  w as 1 7 9 5 0 . I t  w ill, how ever, b e seen  that the actual 
num ber o f  m en  in  p osition  w as m ore than n o t on ly  the provision  
in  the D eta iled  P roject R eport but a lso  the strength fixed in  
M arch 1 9 7 2  and D ecem ber 1 97 2 .

( 3 )  T h e  problem  o f  overstaffing in  the Steel P lants w as  
considered  by the C om m ittee on Public U ndertakings in their  
F irst R ep ort (F ifth  L o k  Sabha Septem ber 1 9 7 1 ) .  In  June 1 9 7 2  
G overnm ent in form ed the C om m ittee on Public U ndertakings that 
n ew  production  in cen tive schem c which provided sufficient 
m otivations to  w ork with the strength rccom m endcd by the 
A dm inistrative Staff CoUege had b een  evolved  and it w as expected  
that the additional m onctarj' benefits arising therefrom  would  
induce the w orkers in W orks D epartm ents to  agree to the 
shedding o f  surplus m anpow er. H ow ever, the M anagem ent stated  
(O ctob er  1 9 7 9 )  that the m anpow er requirem ent recom m ended  
by the A dm inistrative Staff C o llege cou ld  not be im plem ented  
d u e to  th e  fact that rev ised  incentive schem e as suggested b y  them  
cou ld  n ot be im plem ented  in  the main units o f  the Steel Plant. 
A s regards G eneral and T ow nship  A dm inistration, the  
M anagem ent stated  (O ctob er  1 9 7 9 ) that the m anpow er is 
sancftioned on  the basis o f  O&M study and continuous attem pts 
are being m ade to  redeploy the surplus, wherever, they exist.

It w in , how ever, b e  seen  that the sta!i strength, boUi in 
W orks D epartm ent as w ell as G eneral and T ow jiship
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Adrajnistration, has been generally increasing except during 
J 9 7 5 -7 6  in the case o f  A dm inistration and Township.

The increase was attributed by the Management (December 
1977) t o -—

\ (i) absorption of temporary and casual workers ir.to
the permanent cadre;

(ii) jft-ogressive departmentalisation of certain items of 
work which were hitherto being done through 
contractors, resulting in an increase in nianpowec-.to 
the extent of 800 as on 30th April, 1978.

(iii) additional activities like expansion of the Special Steel 
Plant, additional shift in E.R.W. Pipe Plant and 
expansion of departrrrental maintenance v/ork-shop; 
and

(iv) new activ!ities, e.^. Capital Repairs Organisation,
S.Q.C., Project Engineering, Import Substitution and 
Market Development.

7.02 Labour Productivity and Cost

The Mehtab Committee in its report submitted in 1966 Bad 
f)bscrvcd that it . should be possible to increase the productivity 
o f works personnel from the then existing level of 55— 70 ingot 
tonnes to about 125 ingot tonnes per man year and above in 
each steel plant. The Management fixed the target of 95 tonnes 
per man year for Rourkela Steel Plant. The actual productivity 
attained during 1970-71 to 1977-78 was 51 tonnes. 41 tonnes, 
56 tonnes, 49 tonnes, 48 tonnes, 54 tonnes, 62 tonnes and 
56 tonnes per man year respectively.

The cost of labour (direct and indirect) for producing one 
tonne of ingot steel during 1970-71 fo 1977-7S is indicated in 
Annexure XXV.

H Inventory Control
8.0T Annexure XXVI indicates the invcnfon/ liolding ‘ if 

the Plant as at the end of 1970-71 to 1977-78.
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W ith a view to  improving inventory control, the following 
action was stated to have been taken bv the Plant (December 
1977)

(a ) Setting up planning cells for individual areas to 
estimate the requirem ent of items like spares, rolls 
and refractories.

(b ) Setting up  a  separate cell under the L'<esign 
Departm ent for standardisation/variety reduction.

Cc) Form ation of a  high level make-buy Committee for 
proper assessment of quantity required.

(d ) Taking up of a micro analysis of all the category of 
items by the Industrial Engineering Department.

It was also stated that, as a result of the above steps taken 
by the Management, substantial reduction in inventory holdings 
had been achieved.
8.02 P h y s i c a l  v e r i f i c a t io n

Physical verification of raw materials, stores and spares and 
finished and semi-finished products is conductcd by a separate 
unit placed under the control of Financial Adviser and CJiief 
Accounts Officer of the Steel Plant. The stores and spares are 
physically verified on perpetual inventory system so as to covcr 
all the items once in 2 years; the physical verification of raw 
materials and finished and semi-finished products is conducted on 
quarterly basis. The results of physical verificafion conductcd 
during 1970-71 to 1977-78 indicated the following position : —

(R u p e e s  in la k lis )
” V c a r  ^ o r c s  &  S p a re s  R a w  iivU crTal F in ish e d /.S cm i-

— —̂  ---------------------  ------- ------ ------------  — ------------- f in ish e d  p r o d u c t s
E x c c s s  S h o r ta g e  E x cc s s  • N orm a l S h o r ta g e  ---------------------- --------- --

s h o r ta g e  in  e x c e s s  E x cc s s  sh o r ta g e  
o f  n o r m
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1970-71 0 , 3 7 0 ,6 1
1 9 7 1 -7 2 ,3 2 ,2 6
1 9 7 2 -7 3 0 .2 6 0 , i 9
1 9 7 3 -7 4 1 ,1 7 0 ,5 1 9 2 ,  i 9
19 7 4 -7 5 2 ,8 0 0 ,6 8 1 8 1 .7 0
1 9 7 5 -7 6 3 ,5 3 1 ,2 4 1 5 5 ,7 9
1 9 7 6 -7 7 6 ,0 6 2 ,3 6 4 4 ,5 1
197 7 -7 8 7  6 7 2 ,8 2 7 7 ,1 0

7 5 .5 7 ' 1 4 .4 8  9 0 .0 9  l . f 0 . 5 l
7 2 .6 0  8 1 .2 9  7 3 ,7 0  1 8 2 .4 1
1 6 .1 0  1."!.83 1 9 9 .8 5  2 48 .0 .3
6 7 .1 9  5 .9 2  4 0 5 .,5 9  194 ,7 1

1 2 5 .8 2  1 8 9 ,9 3  4 6 2 .7 2  1 6 7 ,8 4
2 0 7 .2 6  1 1 7 ,9 6  5 3 0 ,1 7  8 1 ,6 0
1 9 0 .4 4  5 4 ,3 9  4 4 4 ,3 9  3 2 1 .  4 8
2 3 7  4 2  1 3 0 .2 7  5 1 1 .2 1  175 . 8 9

N o r E  ; F r o m  1 9 7 2 -7 3  o n w a r d s  th e  e x c e s s /s h o r ta g e s  f o u n d  in  s t o c k y a r d s  
a n d  e x p o r t  y a r d s  a re  a ls o  in c lu d e d  in  th e  a b o v e  figu res .



Shortages in  raw  m aterials to the ex ten t indicated  b elow  are 
treated by th e  M an agem en t as norm al lo ss  and charged to  
con su m p tion  w ith ou t further investigation .

P e r c e n t a g e  o f  
t o t a l  r e c e i p t

C o a l ............................................................................................................................................................................................................................ 5

I r o n  O r e .....................................................................................................................................................................’ • • ^
O t h e r  r a w  m a t e r i a l s

Shortages in  ex cess  o f  these norm s are a lso  charged to
con su m p tion  during the y ear  b ut are investiKated. .

D u rin g  1 9 7 1 -7 2 , shortages noticed  in cok in g  co a l w ere to  
the ex ten t o f  8 p er cen t o f  th e  quantities received . It w as stated  
by the M an agem en t (A p r il 1 9 7 3 )  that during the past fe w  years, 
w eighm ent o f  w agons con ta in in g  w ashed  coal w as not m ade  
due to  in ad eq u ate w eigh ing  facilities ; test w eighm ent has started  
sin ce A p ril 1 9 7 5 . In  th e  case  o f  bauxite, 2 0  per cent o f incom ing  
w agons are required to  be w eighed . H ow ever, on ly  9 .3  per cent 
and 2 5  p er cen t o f  th e  b au x ite  w agons w ere w eighed  in 1 97 0 -7 1  
and 1 9 7 1 -7 2 ;  n o  w eigh m en t w as d on e during 1 9 7 2 -7 3  and
1 9 7 3 -7 4  as on ly  fou r w agons and tw o w agons w ere received  
during th ese  years. N o  bauxite w^agons w ere received from
1 9 7 4 -7 5  onw ards.

Tn th is con nection , it m ay b e  m entioned  that all the incom ing  
w agons o f  raw  m aterials are n ot w eighed by the Steel P lant and 
o n ly  test w eighm ent is m ade. F or  the purpose o f accounting, 
th e  receipt o f  raw  m aterials is adjusted on  the basis o f  R ailw ay  
receipts. Issues are based  on  test w eighm ent.
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9. P r o f i ta b i l i ty  T r e n d s  <■
i '

(1) The following table indicates the working results of the Plant for the last eicht vears ending 
30th A p ril! 978 '

_____________________________________________________ _________  _______  fR u p j c s  in  c r o r e s )

1970-71 1 9 7 1 -7 2  1972-73 1 9 7 3 -7 4  1 9 7 4 -7 5  1 97 5 -7 6  1 9 7 6 -7 7  1 9 7 7 -7 8

P ro fit  C + ) /L c s s  ( -  ) . . ( + ) 1 0 , 2 0  ( - ) 6 . 8 9  ( + ) 1 . I 8  ( - f ) 9 . 7 4  ( + ) 1 8 . ! 4  ( - ^ 2 8 . 3 3  ( + ) 2 5 . 9 9  ( - f ) 1 9 , 10

C u m u la t iv e  L o s s  ( -  - ) /P r c fi t  (  +  )  

u p  to  th e  e n d  o f  the y e a r  , ( - ) 2 2 . 0 0  ( - ) 2 8 . 8 9  ( ~ ) 2 7 . 7 1  ( - ) 1 7 . 9 7  ( - f )  0 . 1 7  ( + ) 2 8 . 5 0  ( + ) S 4 . 4 9  ( - f ) 7 3 , 5 9



A s agaiiist a n  investm ent of R s. 3 8 7 .8 6  crores referred to  in  
rea-agraph 1, the P lant had earned a cum ulative profit o f  
R s. 7 3 .5 9  crores up to  30th  AprU, 1 9 7 8 , since its com m .ssiom ng  
in  N ovem b er 1962 .
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^ T h e  above w orking results include profit ( +  ) / lo s s  (— ) cn 
com m on trading activities such as canalised im ports o f  steel, 
export o f  other than the H industan Steel L nnited  producis ctc.. 
the data availab le for  th ese activities for the period 1 9 7 3 -7 4  to  
1 9 7 7 -7 8  w ere as f o l lo w s ;—

( R s .  in  c r o r e s )

Year - ■ , 9 7 3 .7 4  1974 .75  1975-76 1976-77___1977-78

Profit(+)/Loss~(-r ~ H ^ r ~ W 2 T 4 r  (-f)2-87 ( - )0 .6 6  ( - ) !  .45

( 2 )  A n  analysis o f  th e  co st o f  sales for the last s ix  years 
end ing  3 0 th  A pril, 1978  (g iven  b e lo w ) indicated that the cost 
o f  sa les as percentage o f  n et sa les show ed  a dow nw ard trend u oto  
1 9 7 5 -7 6  and it rose th e rea fter :—

( R s .  in  c r o r e s )

Y ear G r o s s
s a le s

D e d u c t i o n  
o n  a c c o u n t  

o f  e x c is e  
d u t y ,  

f r e ig h t  
o u t w a r d ,  

o c e a n  
f r e ig h t ,  

e t c .

N e t  A d d  : 
s a le s  L o s s  (— ) /
r e a l i -  D e d u c t  : 

s a t io n  P r o f it  ( - f )

C o s t  o f  P e r c e n ta g e  
s a le s  o f  c o s t  o f  

s a le s  t o  
n e t  s a le s  
r e a l is a t io n

■^(1) ( 2 ) ( 3 ) ( 4 ) (5 ) (6 ) (7)

1 9 7 2 -7 3 1 5 2 ,2 4 4 1 .6 1 1 1 0 .6 3 ( + ) 0 . 4 2 1 1 0 .2 1 9 9 . 6

J 9 7 3 -7 4 1 6 2 .8 6 4 3 .7 1 1 1 9 .1 5 ( + ) 7 . 4 2 1 1 1 .7 3 9 3 . 8

1 9 7 4 -7 5 2 2 1 .0 3 5 4 . 1 2 1 6 6 .9 1 ( 4 ) 1 5 . 5 3 151 .3 8 9 0 . 7

1 9 7 5 -7 6 2 5 9 .7 9 6 9 .5 2 1 9 0 .2 7 ( - f ) 2 5 . 2 4 1 6 5 .0 .^ 8 6 . 7

J 9 7 6 -7 7 3 3 7 .4 9 7 8 .3 6 2 5 9 .1 3 C - t - )2 6 . l9 2 3 2 .9 4 8 9 . 9

W 7 7 -7 8 3 9 6 .6 5 S 4 .0 3 3 1 2 .6 2 ( h ) 1 9 . 6 8 2 9 2 .9 4 9 3 . 7



10. Rourkela Fertilizer Plant

10.01 With a view to making use o f hydrogen from  cokc 
oven gas and surplus nitrogea from the Oxygen Plant gainfully, 
the Fertilizer Plant at Rourkela was instaUed with a designed 
capacity to produce 5.60 lakh tonnes o f Calcium Ammonium 
Nitrate C A N  (with 20.5 per cent nitrogen) and was commissioned 
m  Novem ber 1962 at a cost o f Rs. 26.22 crores (including town­
ship and Naphtha Reform ing Plant installed subsequently). With 
effect from  1st January, 1969 the plant started producing ennched 
fertilizer having 25 per cent nitrogen with retluced rated capacity 
t-^.4 .60  lakh tonnes, the total nutrient in the form  o f nitrogen 
remaining the same.

Tlie Plant was installed on the expectation that 70,000 N M ’ 
per hour o f coke oven gas with 59.2  per cent hydrogen 
(42 ,000  N M ’  o f hydrogen per hour) would be available. As 
the actual supply o f coke oven gas from coke oven batteries was 
far below  the requirement, the hydrogen contcnt (51 per cent to 
52 per cent) was lower than what was envisaged in the Projcct 
Report. A  naphtha reforming unit was installed m 1968 at a 
cost o f Rs. 3.84 crores to producc 18,500 N M ‘ per hour o f 
reformed gas so as to meet 40 per cent {i.e. 16,000 per 
liour) o f the requirement o f hydrogen, the balance requirement 
o f hydrogen was to be met from 48,500 NM^ o f coke oven gas 
from  coke oven batteries. The Naphtha Reformmg Plant had, 
however, certain initial operational difficulties and on 18th May, 
1969 {i.e. within 4 i  months o f its commissioning), there was 
«n explosion in the reforming furnace. 'Fhc furnace was retiuilt 
at cost o f Rs. 43.87 lakhs out of which Rs. 29.64 lakhs 
(equivalent to D .M .— 702414.25) was borne by the Contractor 
M /s . C. Otto and Company Gmbh West Germany. The Naphtha 
Reforming Plant remained under trial run from August ^^70 to 
February 1971 and commercial production started from 27th 
February, 1971. The loss arising from the explosion was 
considered by the Committee on Public Undertakings m 
par,T 8.26 to 8.29 o f its 1st Report (Fifth Lok Sabha 1971-7_).
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1 0 .0 2 .0 1  A s  against th e  rated  capacity  o f  4 .6 0 1 lakh tonnes, 
actual p rodu ction  during 1 9 7 1 -7 2  to  1 9 7 7 -7 8  w as as fo llow s :—

^ (Figures in lakh tonnts)

f  103

1 0 .0 2  Production Performance

Year Actual Production

From coke From Naph- 
oven gas tha reformed

gas

Total Pcrccntago
of CCtUE.1

production 
to rated 
capacity

Remarks

(1) (2 ) (3) (4) 15) (6)

1971-72 0.58 1.27 1.85 40 The management
1972-73 0.59 1.37 1.96 43 stated that some
1973-74 0.67 1.17 1.84 40 non-fertilizer pro­
1974-75 0.90 1.55 2.45 53 ducts like ammo­
1975-76 1.57 1.52 3.09 67 nium nitrate, ammo­
1976-77 1.70 1.48 3.18 69 nia and nitric acid
1977-78 1.43 1.45 2 .8 8 63 are also sold and

the CAN (with 25 
per cent nitrogen) 
equivalent o f the 
above intermediate 
products can be 
taken as 20,000 
tonnes.

T h e shortfall in  production  w as attributed b y  the M anagem ent 
(D ec em b er  1 9 7 4 , Septem ber 1 9 7 5 , D ecem b er 1 9 7 6  and  
O ctober 1 9 7 9 )  to  the fo llow ing  m ain  reasons :—

( a )  Inadequate supply  o f  co k e  oven  gas from  co k e  oven  
batteries o f  the Steel P lant.

(b )  Interm ittent supply o f  nitrogen from  O xygen plant o f  
the S teel P lant.
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10.02.02 (1 )  T he actual supply o f coke oven gas by the
Steel Plant and the reform ed gas by the Naphtha Reform ing 
Unit o f the Fertilizer Plant are indicated below

(c) Power failures/restrictions.

Y e a r
S u p p lv  o f  c o k e  S u p p ly  o f  r e f c r m c d

e v e n  g a s  b y  g a s  b y  N a p h lh a  F « -
S te e l  P la n t  p e r  h o u r  f o r m in g  U n it  p e r  h o u r

H x p c c t r d
s u p p ly
( N M ° )

A c t u a l  E x p '.’ ctecl A c t u a l
s u p p ly  s u p p ly  s u p p l y
(N M .° )  C N M ’ * ( N M *)

(2) (3)

1 9 7 1 -7 2
1 9 7 2 -7 3
1 9 7 3 -7 4

1974-75
1975-76
1 9 7 6 -7 7

1 9 7 7 -7 8

48.500
4 8 .5 0 0
4 8 .5 0 0
4 8 .5 0 0
48.500
48.500
4 8 .5 0 0

1 0 ,9 8 5

11,100
1 2 ,2 8 0
I 5 , 8 f 0

2 7 ,7 6 0
29,400
2 7 ,1 0 0

( 4 ) _

1 8 .5 0 0
1 8 .5 0 0
1 8 .5 0 0
1 8 .5 0 0
1 8 .5 0 0
18.500
1 8 .5 0 0

1 2 ,9 4 8
1 4 ,2 6 5
1 4 ,2 0 0
1 5 ,0 7 0
1 7 .4 2 7
14,700
1 6 ,1 0 0

18500 X ^30 1 A7nn NM*
in t o  a c c c u n t  o n  a  3 6 5  d a y s  o a s is  ir

( 2 )  So far as shortfall in supply o f cok c oven gas is 
concerned, a reference is invited to f ^ \ 2 .0 2 . 0 2  where 
production o f gas from  the C oke Ovens lias been dealt w f u 
m e  Management stated (D ecem ber 1976) that consequent o 
the installation and commissiomng o f  half c o k c  
in September 1974, the supply o f  coke oven gas o the Fertihzer 
Plant has improved. However, in some months the average 
supply o f gas was somewhat restricted due to  power failures and
power restrictions. ______

The Management further stated (O ctober 1979) that the 
supply has been steadily stepped up from  the earh ^  
stabilised around an average of ^7 ( ^ 3 0 0 0 0  m / h o u r  
which would have been still higher but for the restncUom m  
coal availability, coal movement, wagons problems, quality o f 
coal, power restrictions etc. during the past couple o f years.



(a) The table bciow iniic^ites the actual consum ption o f  raw material per ton ay  o f  C A N  (25 per 
cent N ) as compared to the aorm s fixed bv the Designers as w ell as the Plant M anagem ent, during  
the period 1971-72 to 1977-78

W .02.03 Consumption o f  raw materials

R\w mat rials U-.'.it Norms 
lixrd 
by tho 

D,signers

N Tms
fLVd

by tho 
Plant

1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78

0 ) (la) (2) (3) ■■■ (4)“ (5) (.6) (7) (8) (9) (10)

Ammi nia Tonne 0.158 0.160 0.166 0.165 0.164 0.162 0.161 0.160 0.161
Nitiic Acid 
(53 per cent) Tor.ne 1.100 1.100 1.148 1.145 1.136 1.127 1.113 1.115 1 .120

Lime stone Tojir.e 0.300 0.300 0.300 0.300 0.300 0.300 0.300 0.300 0.300
Power KWH N.A. 41 50 46 53 49 43 41 43

o
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The consumption of ammonia and nitric acid was more than 
both the Designers’ norm as well as the Plant’s own norm.

The Management stated (October 1979) as follows :
“The design norms are achieved only when the 

other units run at full load all the time. When there 
are interruptions due to various reasons like powwr 
failure, input restrictions etc. the design norm will not 
be attainable. Whenever units run on full load, we have 
been able to attain the design norm and in some cases 

' improve upon it. The actual attamed g^ven above com­
pared well with the design norms considering vanous 
interruptions and constraints in which the production has 
been achieved.”

(b) As a result of excess consumption ct 
nitric acid, the extra incidence on cost per tonne of CAN (25 per
cent N ) during the above period was as follows : _________

m u  IT O . i m -  1974- ITO -1 9 7 2 -
7 3

1 9 7 3 -
7 4

1 9 7 4 -
7 5

1 9 7 5 -
7 6

R s . R s . R s . R s .

3 . 6 9 2 . 8 5 1 .6 5 1 .0 2

6 .9 9 5 . 2 7 4 . 3 0 2 .7 1

R s. R s .  R s .  H s . Ks- Rs-
■3 -rc fiO 2 85 1.65 1.02 1-25Ammon.a 3.75 3.69 .  ̂  ̂ 5 20

Nitric Acid 6.33 6.99 5 . ^ / ________ ___________ _____
(c) T T i e  specific^um ption  Of raw materials for P^duction 

of one tonne of ammonia compared to the non^  feed by 
Designers as well as the Plant Managemnt dunng the above penod 
was as indicated in Annexure XXVI.

The consumption of coke oven gas in 1971-72, 1972-73,
1975-76 and 1977-78, of crude naphtha m 1972-73, 1973-74 
and 1976-77 and that of power in all the years was more as 
wmpared to the norms fixed by the Plant Management and the
Designers.
10 02.04 Working hours and down-time

It was stated by the Management (Decemb^ 1977) that toe 
available number of working days indicated ^  
and accepted by the Plant is 300 days m case of Nitrolime-stone
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P lant and 3 3 0  d a ^  in  th e  case o f  other units o f  the F ertilizer  
Plant.

}
A n n exu rc X X V I II  indicates the total standard hours o f  

w orking as indicated  b y  the D esigners and accepted by the  
M anagem ent, the available hours, the actual w orking hoiirs, dow n- 
timo. and analysis o f  the dow n-tim e during 1 9 7 1 -7 2  to  1 9 7 7 -7 8 ,  
i t  ^  b e  seen  that the actual w orking hours w ere low er than  
the standard hours in  all the years in  respect o f  a ll the units 
excep t N aphtha and A m m onia  P lants in 1 9 7 7 -7 8 .
1 0 .0 2 .0 5  Cost of Production

(a )  T h e  co st o f  production w as m ore than the net sates 
realisation  during 1 9 7 1 -7 2  to  1 9 7 3 -7 4  and 1 9 7 7 -7 8 . It w as, 
how ever, less  than the n et sales realisation during 1 9 7 4 -7 5  to
1 9 7 6 -7 7 . T h e h i ^  cost o f  production w as attributed b y  the  
M anagem ent (D ecem b er 1 9 7 6 ) to  the fo llow ing  factors :—

( i )  escalation  in  raw  m aterial price and w orking o f  the  
Plant b elow  capacity,

( i i )  frequent shutdown and change in the heating sjnstem 
o f N aphtha R eform ing Plant (1 9 7 3 -7 4 ) .

Tt will be seen from  paragraph 1 0 .0 2 .03  that higher consum ption  
o f raw materials as com pared with the norms also  contributed  
to  increase in  the co st o f  production.

(b )  C oke Oven G as and N aphtha arc the main ingredients 
for the production o f  C A N ; their cost during above period w as 
as under :—

Y e a r O 'k ' . '  O v i  n  G o s  
R s .  r x r  1 0 “N M »

N a  p h th a  
( R s .  p e r  t o n n e )

S tf'.m ln rd A c t u a l S t.-'n dard -AdCtiial

1 9 7 1 -7 2 * 1 2 8 .OC ♦ 2 3 6 .3 2
1 9 7 2 -7 3 1 7 3 .2 8 17 .3 .2R 2 4 3 ..5 0 2 4 5 .9 6
197 .^ -74 1 5 5 .0 0 1 4 8 .0 0 2 4 3 .5 0 3 1 8 .6 0
1 9 7 4 -7 5 1 4 S .t )0 2 6 7 .3 3 3 5 6 .8 6 5 6 2 .2 6
1 9 7 5 -7 6 2 5 8 .0 0 2 9 0 .9 5 6 1 7 .0 0 6 6 7 ,8 8
1 0 7 6 -7 7 3 0 8  0 0 3 0 8  0 0 7 2 5 .0 0 7 2 6 .6 1
1 9 7 7 -7 8 .■!08.00 4 6 9  8 4 7 4 0 .0 0 7 3 0  12

• S ta n d a r d  c o s t in g  v 'a s  in t r i 'd u c o d  in  th e  P l r a t  f r c m  1 9 7 2 -7 ? . 

S / 0  C « - A G / ! ? 1 — 8
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(c )  The fixed cost per tonne of CAN (at Silo) and the 

‘increased incidence on account of difference in capacity utUisation 
between planned and actual (excluding e^ n d itu re  vanance) 
during the period 1971-72 to 1977-78 was as follows

Y e a r

1971-72
1972-73
1973-74
1974-75
1975-76 

. 1976-77
1977-78

Fixed cost per tonne of CAN 
at Silo

Atplaniicd Actual 'hxtn 
I level incidence

( R s . )  ( R s . ) (Rs.)
* 225.04 *

181.84 201.79 (-h)19.95
151.65 236.22 (-f-)84.57
133.85 176.15 (-F)42.30
159.00 146.05 (—)12.95
139.49 144.73 (-f)5.24
108.92 149.73 (-1-)40.81

' S t a r d a r i l  C o s t i n g  w a s  i n t r o t l u c c i l  in  ( l ie  Plant from 1972-73.



. -̂------------------------------------  — ------------------------------------------ ---------------- (R u p e e s  in  crores .)

---------------- -------------------------------1_970̂ 7! _  W ^ ^ , 9 7 2 - 7 3 _ _ ^ _  1974-75 ^ ^ 7 ^ 1 9 ^ - ^  - . 97̂

. o - ) 2 .6o ^ -) ,.7 , ( - ) 2 , 2  o - ) , . 2o (-K )2 .7 r '(+ )2 .4 i 

The accumulated loss as on 30th April 1978 arnoumed to Rs. 9.49 crores. •

1077 The Plain liiid bccu incurring [oss since inception iipto 1973-74 Durinu 1974 7  ̂ hi

O



The important features em er^ g  out of the detailed analysis 
given in the preceding paragraphs are indicated below : .

1. Introduction
The Hindustan Steel Limited (HSL)— a whoUy owned Go\cm- 

'ment C^ompany, was registered on 19th January, 1954 for A c  
construction and management of Rom*kela Steel Plant. The 
Plant remained a constituent unit o f HSL (which had become 
a subsidiary of the Steel Authority of India Limited with effect 

‘ riom  21st March, 1973) upto 30th April, 1978, On the enactment 
o f the “Public Sector Iron & Steel Companies (Restnicturmg)
& Miscellaneous Provisions Act 1978” , HSL was dissolved and 
Rourkda Steel Plant became a constituent unit of the Steel 
Authority of India Limited (SAU.) from 1ft May, 1978.

Capital cost incurred on completion of initial as well as
expansion stages o f  the Plant together with production capacity 
were as follows :—
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1 1 . Overall Summary

C i p a c i t y '   ̂ '  D a t e  o f  C o m p le t i o n  C a p t o l

( R s .  iji  
c r o r e s )

]  M i l l i o n  t o n n e s  o f  s te e l in g o t s  ( 0 .7 1 5  M i -  , 7 - n  10
l l i o n  t o n n e s  o f  s a le a b le  s t e e l)  . - N o v c m K T  1 9 6 2  2 ^ 0 .1 0

1 .8  M U lio n  t o n n e s  o f  s te e l  in g o t s  ( 1 .2 2 5  . i q . q  i g n  i i
m il l io n  t o n n e s  o f  s a le a b le  s te e l)  .  .  F e b r u a r y  1 9 6 9  1 6 0 . - 1

S p e c ia l  S te e l  P la t e  P la n t  w ith  a  c a p a c i t j -  o f
1 5 3 9  t o n n e s  o f  f u l ly  m a c h in e d  p la t e s ,  7  55
e q u iv a le n t  t o  1 2 0  s e ts  p e r  y e a r  . . 1 9 6 9 -7 0 ( O n g m a l )  7 .5 5

( T - u v t h e r e x p a n d e d t o l S O S e t s )  . •

3 8 7 .8 6

In addition to the steel plant complex, a Fertilizer Plant based 
on coke oven gas was also set up by November 1962 at a cost 
of Rs, 26.22 crores +0 produce calcium ammonium nitrate.



1. Steel Plant Complex 

( i)  Ovefoll analysis
An analysis of over all production peiformance for the y ea is  

1970-71 to 1977-78 revealed that the production of ;

(a) steel ingots ranged from 45.7 per cent to 83.5 per 
cent of the capadt>’ of 1.8 million tonnes ; and

(b ) that of saleable steel ranged from 48.7 per cent to
96.2 per cent of the capacity of 1.225 million tonnz^.'

Production of steel ingots and saleable steel was 
also less than tlie budgeted production (which was 
lower than the rated capacity) exccpt in 1976-77 in 
the case’ of steel ingots and in 1975-76 to 1977-78 
in case of saleable steel. .

According to the Plant Management, external 
(shortage of power and difficulties in movernent of 
raw niateriaJ and shortage thereof) and internal 
causes (industrial disputes, break-downs and Shut­
downs over the planned down time, etc.) accounted 
for in  output loss of 4.01 lakh tonnes of pig iron 
and saleable steel valued at Rs. 28.09 crores, during 
1973-74 to 1977-78.

Xii) Unit wise p a  fonnance

TTic performance of main and auxiliary units of the Plant 
was as follows :—

(A ) C oke Oven Batteries
niere are 4 i  coke oven batteries (including i  battery com­

missioned in September 1974 to take care of repair programme 
of the existing batteries without affecting production), having an 
input capacity of 23.80 lakh tonnes of coal (dr\- basis) expected 
to yield 17.36 lakh tonnes of coke of ditferent sizes (dry basi.s). 
A  productivity and efliciency analysis' of these batteries indicated

i n
2 ,  Production Perforyiance



that, despite charge rate o f coal per oven being more than the 
project norm, tlie production o f coke was below rated capacity 
as weU as budgeted production <except in 1972-73) due to ;

__  low  availability o f  ovens caused by ranning (m ajor
and capital) repairs and rebuilding programmes, and 
longer coking time.

__  lower pushing rate caused mainly by longer coking
time which accounted for a loss of production of 
25.76 lakh tonnes o f blast furnace coke.

_  short and erratic supply o f coal both quantitatively 
and qualitatively.

I'he other important aspects of the operation o f the batteries 
were ;

—  while jield  o f blast furnacc grade coke during tliese 
vears was more than the project nonn (6 2  per cent 
o f coal charge) except in 1977-78, it was below the 
norm (6 6  per cent oT coal chargc) fixed by the Noi-ms 
Committee in 1968.

__  yield o f coke oven gas per tonne o f coal charged was
less than the project norm as well as the norm fixed 
by the Norms Committee, except in 1976-77 when 
it was equal to the norm fixed by the Committee.

_  deterioration in the condition o f coke ovens winch
was ascribed by the various Committees to lack of 
good house keeping and preventive maintenance as 
well as lack o f observance o f proper operating and 
maintenance practices.

_  the coal blend did not conform to the ratio prescribed
by the various committees, which affected the 
operation of Blast furnaces. Rolling Mills and 
Fertilizer Plant. Besides, average ash content of 
coal charge was not only higher than the project 
norm, but also showed a deteriorating trend. This
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also rcsultetl ia  ash content in tlie blast furnace coke 
being higher than the pft'oject norm as well as norms 
tixcU by  N orm s Committee.

(B )  Blast Furnaces i
'Jhere are 4  blast furnaces (3  small and 1 b ig ) with a pro­

duction  capacity o f  16 lakh tonnes o f  hot metal (15 .25  lakh 
tonnes basic grade, with silicon content upto 1.25 per cent, and 
0 .75  laMi tonnes o f  foundry grade with silicon content m ore than 
1.25 per cen t). N otable features o f  hot metal production during 
1970-71 to 1977-78 were ;

__  Total production, tltough less than the rated capa­
city, picked up during 1975-76 and rciiched the peak 
o f  9 1 .4  per Cv'nt in 1976-77. It included production 
o f  foundry grade hot metal which was m ore than the 
rated capacity in 1970-71 and 1^7 1-72 and also mofi. 
than die budgeted production during 1970-71 to 
1973-74. Besides, production included o ff  grade hot 
metal ranging between 0 .13 and 0.72 lakh tonnes 
upto 1975-76. ("Dnta for basic. foundr\- and o f! 
grade not maintained thereafter).

__  71icre was delay in the completion o f  renovation o f
stoves o f all the 3 blast furnaces fbuilt in 1 million 
tonne stage) which w as-approved by the Board m 
M ay 1972 at an estimated cost o f  Rs. 6 crorcs foll(iw- 
in g 'th e premature collapse o f  refractory checker 
including support o f  blast furnace N o. 3 and was to 
be com pleted within 3 vears. W ork was com pleted by 
M arch 1980. O ff grade metal was processed in Steel 
M elting Shop alongwith the other hot met;i] instead of 
the P ie Castinc M achine. A part from  involving 
additional cost ' to  avoid total rejection o f  steel 
incots produced therefrom it also adversely affected 
the life o f  hot metal ladles, which, by  and large 
showed a declining trend.
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—  In terms of Fe content, actual consumption of iron 
ore, sinter etc. taken together, per toane dE hot 
metal, was more than that envisaged in the project 
report as well as by the Norms Committee, in all 
the years. Owing to low availability, the quantity of 
sinter usecl was very low upto 1974-75 and in^asr- 
ed thereafter.

—  Productivity of both the small and big funiaces was 
less than the project norm.

—  Sintering plant was set up in Februan,' 1965 with 
a rated capacity of 1.2 million tonnes of sinter per 
annum to utilise the iron ore fines produced in the 
course of mining of iron ore. Actual production of 
sinter during 1970-71 to 1977-78 was less than the 
ratal capacity as well as (Sie budgeted production 
(except during 1975-76 and 1976-77 in regard to 
budgeted production).

—  There was accumulation of fines (22 lakh tonnes) at
Mines partly due to poor working of the Sintering 
Plant and partly due to adverse fine to lump ratio.

—  .Anticipation tliat with higher use of sinter, consump­
tion of coke would be less, did not materialise during 
1975-76 and 1977-78.

( C )  S te e l  M e l t i n g  S h o p

The Shop has a rated capacity of producing IS lakh tonnes 
of steel ingots [2.5 lakh tonnes in 4 open Hearth Furnaccs and
15.5 lakh tonnes tn 5 L.D. Converters (out of which 3 are e.^ip^t-
od to be in continuous operation)]. Actual production
.luring 1970-71 to 1977-78 was below the rated capacity as well 
ns bndgeted production (except in 1976-77). Productioii reach­
ed the peak (15.03 lakh tonnes) in 1976-77.
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The shortfall in production with rcfcrencc to rated/budgeted 
production was moreTpronounced in the case o f L.D- Converters 
and was caused by :

—  L ow er availability o f  fiim aces/converters caused by 
longer tap to tap time and extra time spent on lepaisi 
due to wide v;iriance in the lining life. It accounted 
for a loss o f production o f  31.62 lakh tonnes fin 
O H  furnaces 3.63 lakh tonnes and in L D  con­
verters 27.99 lakh tonnes') during 1970-71,
1977-78.

1 1 5

Lower pttxluciivily in L D  Converters on account o f 
lower ■.v’ciglit per below as comparod with Ihe project 
norm, ;iccounting for a loss o f production o f 20.70 
lakh tonnes o f steel ingots during, 1970-71 to
1977-78. , " '

Wliilc (he actual consumption o f major raw material.^ 
per toiiiie o f steel ingots was generally more than the 
project report norms as well as norms fixed by the 
N'orms Committee fcxcept in the case o f *;cTart 
consumed in O.H. Furnaces), the metallic yield 
was below the nonns envisaged in the project 
report as well as fixed by the Norms Com ­
mittee. Short recovery in terms o f steel (after tak­
ing into account excess recovery o f scrap 
recovered) during 1970-71 to 1977-78 worked out 
to 3.25 liikh toimes o f  steel, valued at Rs. 35.7t 
crores, as compared with project norm.

Actual loss o f hot metal in transit was more than fhe 
project norm by 2.86 lakhs tonnes valued at 
Rs. 2.23 crores dnrin" 1970-71 to 1977-78.



—  There was excessive consumption of ingot moulds 
and bottom plaies as well as ferro-manganese, with 
reference to norms, involving an extra expenditure 
o f Rs. 8.93 crores (R s. 3.43 crores for ingot moulds 
and bottom plates and Rs. 5.50 crores for ferro­
manganese) during 1970-71 to 1977-78.

CD) R o l l in g  M i l l s

A s  against the input of 18 lakh tonnes of steel ingots 
and 0 .11  lakh tonnes o f Zinc and tin, the Rolling 
M ills are designed to produce 12.25 lakh tonnes of 
saleable products and the difference 5.86 lakh tonnes 
represents scrap arising of 4.69 lakh tonnes (25.90 
per cent of the input), and the burning and scale 
losses 1 .16  lakh tonnes (6.42 per cent of the input). 
A n  analysis o f the performance of Rolling Mills 
("Dlooming and Slabbing M ill, Plate Mill, Hot Strip 
M ill, Electrical Sheet M ill, Cold Rolling' M ill) for 
the years 1970-71 to 1977-78 indicated that none of 
the mills had operated at full capacity (except Plate 
M ill during 1976 -77 and 19 7 7 -7 8 ), partly on account 
of non-availability of the feed stock and partly oii 
account of other reasons. M ill-wise performance was 
as follows.

—  Scrap arisings exceeded the project norms in case of 
Bloom ing and Slabbing Mill, Electrical Sheet Mill 
and Pipe in all the years. Scale and other los'-es 
exceeded the project norm in the case of Plate Mill. 
H ot Strip M ill, Electrical Sheet M ill and Cold Rolling 
M ills.

—  T h e Committee appointed b "  the General Manager 
to enquire into the cau<!es of breakdown in the Plate 
Mill in October 1970 had pointed out lapses in the 
maintenance, in spite of the experiences of previous 
breakdowns in 1968 and 1970.
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__ A n  Electrical Sheet M ill, having a  capacity of pro­
ducing 50,000 tonnes of hot rolled electrical sheets 
o f botli the transformer grade and dynamo grade, 
was installed and coninussioncxl by March/ 
Novem ber 1968 at a cost o f Rs. 6.30 
crores. O n account o f various inconsistencies, the 
M ill capacity had to be reduced to 30,000 to 35,000 
tomies. T he production was much less tlian the 
reduced capacity resulting in fixed expenditure to the 
extent of Rs. 10.94 crores remaining unabsorbed 
during 1968-69 to 1977-78. Further, entire pro­
duction w as o f dynamo grade quaHty only, thereby 
Tendering the paym ent towards know-how and certain 
facilities (cost not known) provided for manufacture 
o f transformer grade steel as unproductive.

—  S ix .H o t D ip Tinning Lines were installed in one 
million tonne stage at a cost of Rs. 1.46 crores to 
prixiuce 50.000 tonnes o f tin plates. O wing to capa­
city beine un-cconomical and non-availability of 
sufficient'cold roUed sheets, 3 lines were closed in 
M ay 1975 and the remaining 3 in September 1976. 
The«:e were disposed of in August 1979 and March

1980 at a price of Rs. 10.98 lakhs.

S i je d a l S le e l P la te s  P Ic u n

Upto 1975-76, the actual production of heat treated plates 
xvas low as txjmpared to rated capacity ( 120 sets upto November 
1974 and 180 sets from November 1974 onwards). A s a result 
o f poor performance of the plant, 190 sets o f  plates at a cost 
„ f  Rs 3.60 crores had to be imported by Government durmg 
1970-71, 1 9 7 3 - 7 4  and 1974-75. Tn addition, 1,000 tonnes of 
sprid-. ingots at a cost o f Rs, 55.74 lakhs were also imported m

1 9 1 4 .
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(E )  Mims
Plant has its own captive mines for meeting its requirement 

-of raw materials other than coal. The important features noticed 
in the operation of iron ore and lime stonê — two major raw 
materials— mines were as JoUows ;—

Iron ore tniiies y
—  A s against the capacity of 2.8 million toimes of iron 

ore per year of Barsua Mines (fully mechanised), 
actual production ranged between 9.34 lakli tonnes 
and 15.73 lakh tonnes during 1970-71 to 1977-78. 
Besides, lump and fine ratio of the ore mined had 
deteriorated over the years.

A  bcncficiation plant was commissioned in 1970 *it a cost 
of Rs. 4.09 crorcs with a view to improving quality of iron ore 

, by increasing the F e content in lump ore by 1 to 1.5 per cent
and in fines by 3 fo 4.5 per cent. Tlic, Plant, how'ever, remained
substantially under-utilised because of unfavourable disposition 
of beneficiable ore to direct ore and lack of water. To imph-ovc 
the performance of the plant additional facilities including those 
for make-up water were provided between August 1976 and 
Dcccml>er 1980

—  In addition to Barsua mechaDised mines, Kalta Iron 
(^re mine was operated manually. Actual production 
in tills mine ranged from 2.08 lakh tonnes to 6.32 
lakh tonnes during 1970-71 to 1977-78-

Owing to low production ol lump ore in the mechanised and 
manual mines, the Plant had to purchase considerable quantities of 
iron ore from outside sources at a higher cost

Linie siotic mine
- -  Production in the Purnapani and Satna lime stone

mines, was below the rated/budgeted production, inter 
alia owing to low off-ta1<c of lime stone by the Plant.
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Further, supply of — 6 mm fines had to be procured 
from outSIde sources at a higher cost on account of 
non-synchronisation of installation of Sintering Plant 
Crushers.

(,F) Services and Fuel

S ( e a m . ~ O n  account of non-availability of fules in the pro­
portion envisaged in the Project Report,, other costly fuels had 
to be used for the production of steam which resulted in an 
extra expenditure of Rs. 13 .15  crores during the years 1970-71 
to 1977-78.

—  iTitf heat consumption per kg. o f steam during
1970-71 to 1977-78 increased progressively result­
ing in decline in thermal efficiency of boilers.

_ Even after rectifications made in the steam pipeline
in 1970-71, the leakage of steam in the steam pipe­
line continued and that too on an jiseending scale. 
Tlie loss of slcam worked out to 5.24 lakh tonnes 
valued at Rs. 1.76 crores during 1970-71 to 

1977-78.

P o w e r  g e n e ra tio n .— Against the rated capacity of 128 M\^ 
(including 25 M W  of a standby generator) of tlie captive 

Power Plant, the actual generation during 1970-71 to 1977-78 
ranged between 50 and 67 IVTW only.

__ Tlie consumption of steam per MWTT of electricity
ccnerated was more than the project norm except 
in 1976-77.

__ Unlike BhUai and Durgapur Steel Pbtits, transmis­
sion los-; of electricity generated and purchased was 
not worked out .'computed.

__ .^though the boilers of the power plant are design­
ed to use slack coal, substantial quantiHes of metal­
lurgical coal involving an extra expenditure of
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Rs. 1.53 crores were xised during tlie years 1969-70 
to 1977-78 due to space limitation for D oikr coal. 
A s a remedial mc^sure ,̂ a new boiler coal yard ha  ̂
been developed by July 1977 at a cost r f  Rs. 25.36 
laklis in a nearby place.

O x y g e n  a iu x  m t r o g a i .— I h e  oxygen and nitrogen actually 
produced, though much less than the rated capfHcity, could not 
be utilised in full on account of less off-take of o.xygen in L .D . 
Converters and of nitrogen in the Fertilizer Plant. A s a result, 
substahlial portion of oxygen (ranging from 27.2 per cent to 45.2 
^ r  cent of production) and nitrogen (ranging from 18.9 per com 
to 64.4 per cent of production) had to be blend out duriiig
1970-71 to 1977-78. Based on tiie recommendations of the 
A ction Committee appointed by tlie Government in December 
19 7 1, storage facilities for liquid gaseous oxygen were installed 
in 1976 at a cost o f Rs. 0.63 crore.

F i i e l .— On account of low quantum of blast furnace and coke 
oven gas, the requirement of gas in different units of the Steel 
Plant ;md the Fertilizer Plant could not be met in full. A s 
result,, the 4 furnaces of the hot rolling mills were converted into 
oil firing in 19 7 1-7 2  at a cost o f Rs. 32.97 lakhs. Switch over 
from coke oven gas to fuel oil involved an extra expenditure of 
Rs. 9.59 crores during 19 70 -7J to 1977-78.

B y - P ro d u c ts

In order to make use of blast furnace slag, a !ilag Granuta- 
tion Pl^nt Vvitli a capacity of 9 lakh tonnes per annum was 
comrmssioned in 1977 at a cost of Rs. 3.91 crores. Actual 
utilisation of the Plant had come upto 2 lakh tonnes; the limit­
ing factor being inadequate availability of railway wagons.

C o st  versu s selling p rices
Cost of production of plates and HR silicon sheets was more 

than the average net ex-works realisation during 1970-71 to
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1977-78; it was also more in the case of H R  coiis during 
197J-72, 1972-73 und, 1977-78, in the case of C R  iiheets dur­
ing 19 71-72  and 1977-78 and in the case of H R  sheets and 
plates during 1971-72 to 1974-75 and 1976-77 to’ 1977-78- 
However, tlie cost o t  production was less in the case of C R  
c.oils and galvanised sheets during 1970-71 to 1977-78.

M a n  P o w e r  A n a ly s is

Actual strengtli in works department of the Plant was not 
only more than the provision in the Project Report but was al.,^ 
more than that fixed by tlie Board ''Management.

The actual labour productivity during 1970 71 to 1977-78 
ranged from 41 tonnes to 62 tonnes per mao year as against 
125 toimes fixed by tlie Mehtab Committee in 1966 and 
95 tonnes fixed by the Plant.

In v e n to ry  C o n t ro l

In view of test weighment of incoming raw materials, 
accountal thereof was made on the basis of weight indicated 
in the Railway Receipts. Consequently, handling and transit 
losses could not be ascertained.

The total value of idle equipment awaiting disposal amount­
ed !o Rs. 0.99 crore-

P r o f i ta b i l i t y  T re n d s

Tile Plant had incurred losses in 1970-71 to \ 9 1 Z -1 A  but 
earned profits during 1974-75 to 1977-78. A s  against the 
(otal investment of Rs. 3% 1.? ,6  crores, the cumulative profit 
since its commissioning in November 1962 to 30th April 1978 
amountetl to Rs. 73.59 crores. This has to be viewed in the 
context of obser\'afions made above.
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II. R o u rk e la  F e r t i l i z e r  P la ru

With la view to making use of hydrogen Irom coke oven 
gas and surplus niUogen from Oxygen Plant gainfully, the 
Fertilizer Plant, at Rourkela, with a designed capacity to pro­
d u ce 's  .60 lakh tonnes of calcium ammonium nitrate (C A N ) with 
7^0.5 per cent nitrogen (rcduced to 4.60 lakh tonnes with 25 per 
cent nitrogen content from 1969) was commissioned in November 
1962 at a cost of Rs. 26.22 crores (including township and 
Naphtlni Reform uig Unit installed in 1968).

■“ A n analysis o f U ic  performance of the Plant indicated the 

following :—

—  A s  tile actual supply o f coke oven gas from Coke 
O ven Butteries (quantitatively .and qualitatively) 
was below the anticipation made in the Detailed 
Project Report, a Naphtha Reforming Unit was 

installed in 196R ,at a cost of Rs. 3.84 crores to 
produce 18,500 NTvf per hour of reformed gas so 
as to meet 40 per cent oT the total requirement or 
hydrogen, the balance 60 (>cr ccnt to be met from 
cokc oven gas. Notwithstanding this, actual pro­
duction ranged from 40 per cent to 69 per cent of 
capacity during 1970-71 to 1977-78. ITiis was 
mainly due to inadequate supply of coke oven gas 
even with reference to the reduced re<iuircmcnt. 
SuppK- of cokc oven eas during this period ran.sed 
from '10.985 N M =  to 29.400 N W  as against the 
rcdiiccd r^ u irem en f o f 48.500 NIVP. Thus, a Plant 
based on coal, had to switch was to naphtha fo r  

meeting its major requirement o f gas for producmg 

fertilizers.

__  T h e  consum p tion  o f am m onia and nitric acid
more than both the Designers’ norm as well as the 
Plants’ own norin: extra incidence on this account
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ranged between Rs- 3 .4 1 'and Rs. 10.68 per tonne 
during the^years 1971-72 to 1977-78.

ITie cost o f production of C A N  per tonne was more 
than the net sales realisation during 1971-72 to 
1973-74 and 1977-78. It was, however, less than 
the net sales realisation during 1974-75 to 1976-77.

The Plant had been incurring loss since incertior. 
upto 1973-74; during 1974-75 to 1977-78, however, 
it earned profit. The cumulative loss upto 30th April 
1978 amounted to Rs. 9.49 crores.

(P . p . G A N G A D H A R A N ) 

C h a irm a n , A u d it  B o a rd  a nd  E x - o f f ic io  

New Delhi A d d it io n a l D e p u ty  C o m p tro lle r  and

ThoflfJONovembcr, 1981. G e n e ra l iC o ,m ,e rc ia l)

Coimtersigned

(G IA N  P R A K A SH ) 

New Delhi C o m p tro lle r  a n d  A u d ito r

T H  30 November, 1981. G e n e ra l o f  In d ia .

s /9 C&AG/81—9



StB : S,a,em eu showing ,l,e main units o f  the in te sm ed  s U f  planU ,heir rated capacities, m nninputsand  outputs as per 
DPR ami as modified on installation ,? / the Pipe Plant.

(In lakh tonnes)

ANNEXURE 1̂  S ' '
(Referred to in paragraph 1)

SI.
N o.

Unit N o .

Input Output

5

1. Coke Oven 
Batteries

23.80-Coal (D ry) 17.36— Coke

Rated capacity

Distribution o f  output
Remarks

0.16 (above 100 m m )- fo r  
F ou n dry ; to be crushed for  
use in Blast Furnaces when 
n ot required in the Foundry.

14.60 (above 40 mm)— for Blast 
Furnaces. Out o f  this 0.20 
lakh tonnes o f  breeze coke 
arises at the screen in the 
Blast Furnaces and is used in 
the Sintering Plant; balance 
14.40 lakh tonnes is charged 
to the Blast Furnac s.

0.52 (20-40  m m )-A cco rd in g  
to D P R  it was proposed to 
provide facilities to crush 
this to 0.10 mm size to be 
used in the Power Plant and 
in the meantime, this fraction 
w ou ld  be utilised partly in 
the Blast Furnaces and partly 
fo r  sale to em plovees for  
dom estic consum ption in



2. Sintering P/ant 10.08-Lon 12.00-Sinteior fine (with 2 strands)1,32-Ccke breeze 0.64-Flue dust 0-18-MiIl scale
1 .6 5 - L im e - s to n c
1 .6 5 -D o lom itc

the township. The Manage­ment stated (November 1977) that this is not used in the Power plant.
2.08 (0-^20 mm)—Out o f this 1.12 lakh tonnes are meant for the Sinter Plant and 0.96 lakh tonnes arc meant for the Power Plant.
10-20 mm size coke crushed to 0-10 mm size for use in the Sintering Plant, Power Plant or the Coke Oven Plant for blending.
The entire quantity is used in the Blast Furnaces. to

3, Blast Furnaces 13.93-Iron Ore 12.00 Sinter 3.97-Lime stone 14.40 Coke 1.01 Dolomite 1.36 Manganese Ore 0.63 Quartsite

16.00Hot Metal (i) 15.25—to Steel Melting Shop ((7) 0.75—Pig Gisting Machines.

4. Pig Casting Ma- 2 chines 0.75 Hot Metal 0.75 To Foundry



1

5. Steel Melting Shop 5 L.D. 14.15 Hot Metal ■ converters 3 .3 7 Scrap
15.50 To Rolling Mills

4 0.H .
Furnaces

e.Blooniingand — Slabbing Mill

1.02—Hot metal 1.23—Scrap 0.36-.-Pit side scrap 
0.18—Feed ore
18.0 Steel ingots

2 .50

15.30 Slabs

—do-

To Hot Rolling Mills

Out o f 15.25 lakh tonnes of hot metal received 
from the blast fur­naces, 8,000 to­nnes rep­resent loss at the mixers.

15.30 la­kh tonnes o f slabs are fed into Re­heating Furnace and Scale Breaker, out of which 15 lakh to­nnes are obtained for further

K)
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7. Hot Rolling iiiitls '
(a) t*latc Mill
(b) Hot Strip Mill

(Cl E lcclrical Sheet —
M ill •

(d) Pipe Plant

8 . C o ld  R ollin g M ill ■-

3.60-Slabs
11.40-Slabs

2.80 Plates 
11.06—Strip coils

0.63 Hot Strip Coils
0.84 Hot Strip Coils
7.48-Strip coils 0.09 Zinc*0.02 Tiii(a>,

0.50—Sheets
0.75 Pipes
(i) 2,60-CR Sheets Strips(ii) 1.60 GalviUii- scd sheets(ill) 2.00 Tin Pla- tps

processing m subse­quent unit.

For sale
(0  7.48 for Cold Rolling Mill.

(ii) 0.84 for Pipe Plant 
(ik) 0.63 for Electrical Sheet Mill
(iv) 2.11 for Hot Strip Finish­ing line to be con­verted into 2.00 lakh tonnes of coil sheets and nan'ow medium plates for sale.For bale 
For sale

- F or  sale

♦Used in Galvanised lines.
@1350 Tonnes used in Electrolytic Tinning Lines and 900 tonnes in H .D . Tinning Lines.
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ANNEXURE H 
(Referred to in paragraph 2.01) . 

Statement shovins loss in contribution margin
(Qty. in tonnes) (Rs. in lakhs)

------------- :-----------------------------
1973-74 1974-75 1975-76 1976-77 1977-78 (13 months)

Saleable Steel Saleable Steel Saleable Steel Saleable Steel Saleable Steel
Qty. Amount Rs.Qty. AmountRs.

Qtv. Amount Rs.
Qtv. Amount Rs.

Qtv. Amount Rs.

External Causes 
(/) Shortage of power 57,198 334.92 53,174 416.15 7,492 56.94 43,844 318.75 5,820 46.21
(I'O Difficultyin movementof •raw materials and shortages 14,860 133.04 8,460 66.21

T o ta l  : 72,058 467.96 61,634 482.36 7,492 56.94 43,844 318.75 5,820 46.21

Internal Causes
(i) Industrial disputes. 46,933
(j7) Breakdowns and shut-downs 18,23'2 in excess o f planned down time ard Olh;r causes.

274.35
118,30

9,052 70.84 
14,414 112,81

C
2,406

21,553
18.29
163.80 35,891 260.93

13,388
35,865

106.30
284.76

T otal : 65,165 392.65 23,466 183,65 23,959 182.09 35,891 260.93 49,253 391.06

G rand To ta l  : 1,37,223 860.61 85,100 666.01- 31,451 239.03 79,735 579.68 55,073 437.27
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Note : Iiaddition,there wasloss of contribution margin in respect of saleable pigiron in 1973-74ancl 1974-75 as follows ;
1973-74 1974-75 "

External causes
Difficulty in movement o f  raw materials and shortages.

Internal causes
Breakdowns and shut-downs

Qty. Rs. in Qty. R i. inlakhs lakhs

7,462 18.71 3,023 4 .96

1,492 2.45
7,462 18.71 4,515 7.41

lOo



Stateinsntshowing the ratcJ capacity, budgeted prcduction and Actual pi-oduction ol cokc
(Qty. in lakh

ANNEXURE III
(Referred to in paragraph 2.02.01)

tonnes)
Yea r Rated capacity ____

Cokc output
Coal B.F. Nut Pejrl BreezeInput and cokc cokc cokc(Dry)Foun- (20— (10-- (0-10 dn.’ 40 20 mm)

T otal
Budgetedproduction

Actual input/output

C oal C oke C oal
input output input 
(wet)

Cokc output (dry)B.F. Nut Pearl Breezegrade cokc cokc cokc
Total

graJc 
abtAC 
40 m m

mm) mm)

*

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1970-71 23.80 14-, 76 0.52 2.08 17.36 24.37 17.65 1 8 .44 11.89
(64 .5)

0.87
(4.7)

0.34
(1 .8 )

1.20
(6 .5 )

14.30

1971-72 23.80 1 4 .7 6 0 .52 , 2 .OS 17.36 25.04 17.65 16 .62 10.69
(64.3)

0.77
(4.6)

0.36
(2.2)

1.01
(6.1)

12.83

1972-73 23.80 14 ,76 0.52 2.08 17.36 18.77 12.95 1 7 .95 11.55
(64.3)

0.83
(4.6)

0.35
(1.9)

1.09
(6.1)

13.82

1973-74 23.80 1 4 .7 6 0.52 2.08 17.36 20.18 14.35 1 6 .6 4 10.63
(63.9)

0.76
(4.6)

0.40
(2.4)

1.09
(6.6)

12.88

1974-75 23.80 1 4 .76 0.52 2 .OS 17.36 20.06 14.46 1 6 .97 10.81
(63.7)

0.78
(4.6)

0 .t3
((2.5)

1.05
(6.2)

13.07



1975-76 23.80 14.76 0.52 2.08 17,36 20,96 15.11 19.29 12.28 0.85 0.58 ■ 1.14 14.85
(63.7) (4.4) (3.0) (5.9)

1976-77 23.80' i4 .76 0.52 2.08 17.36 22.09 15.91 20 .80 13.10 0.90 0.53 1.28 15.81
(63.0) (4.3) (2.6) (6.2)

1977-78 23.80 14.76 0.52 2.08 17.36 22.64 15.86 19.20 11.82 0.74 0.49 1.11 14.16
(61.6) (3.9) (2.6) (5.8)

Notes : (/) Figure'  ̂ in brackets indicate percentage of coke produced to.total coal charged.
Hi) Produciion o f  hard cokc used in foundi'V is not separately rcpnrted. f
(Hi) For calculating rated capacity, the tifth cokc oven battery (half) commissioned in September 1974 has not ■ been taken into account.



Sta tcmeiu showing the total number of furnace hours dming tlic year, shut down hours and the number of hours for which

ANNEXURE IV

(Referred to in paragraph 2.03.03)

the furnaces were used for production
Y e a r TotalFurnacehours

Furnacc Planned SHUTDOW N  hours shut HOURS Otherworked down Unscheduled causes(*)

♦Includes maintenance, operation, mechrnical delays ctc.
♦♦Includes un-Scheduled shut downs as .ieparate figures are not available.

Total

shut-down
1 2 3 4 5 6 7

1970-71 . . 35,040 24,448 4,800 1,920 3,872 10,592
1971-72 - 35,136 21,315 8,657 1,159 4,005 I3;821
1972-73 •  35,040 27,265 3,288 1,260 3,227 . 7,775
1973-741974-751975-76

35,040. . 35,040 35,136
26,88729,419.31,604

3,384-) 2,728 ♦» 956 J
4,7692,8932,576

8,1535,6213,532
1976-77 35,040 32,431 884 1,725 2,609
1977-78 35,040 30,812 2,623 1,605 4,228
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Statement showing the actual consumption o f important raw materials per tonne of hot mctai produced vis-a-vis. the norms indicated in the projcct report and those fixed by the Norms Committee. (Figures in kgs.)

ANNEXURE V
(Referred to in paragraph 2,03.04)

Important raw materials required for producing 1000 kgs o f Hot Metal
Iron

Ore Sinter Fe con­tent in Iron Ore. Sinter scale ttc.

Limestone Manga- Dolomite nese Coke % of sinter in burden (exclud­ing coke)

Slag
aris-ings

Metallic Yield
percen- Quan- tage t |y

1
As per D.P.R.
J Small Furnaces One Large Furnace 
As per Norms Committee 
Acriials1970-711971-721972-731973-741974-751975-76
1977-78

600 1069 946 175 851506 — 946 420 85
Separate Figuresnot mdicated 950 350 120

1209 440 978 284 1001251 387 984 362 931196 485 978 316 1131264 424 994 366 1121227 442 992 277 1371058 569 973 235 15099.̂ 702 972 215 1561000 766 1015 278 150

7 9 10 11 12

6 3 ) 900 53 637 98.88 935900 — 624
100 900 25 700 N.A. N.A.
1.03 901 20.1 749 94.90 92794 928 17.2 777 94.50 92953 889 21..7 741 94.40 92442 952 18.7 787 92.98 92411 925 20.6 686 93.07 924— 934 27.8 659 94.83- 92.’17 919 33.1 709 94.85 92231 940 • 33.7 735 91.08 925

N o t h  : In the DPR use of sinter is contemplated in the three small furnaces only. As regards "the fourth furna'ce the material burden sheet does not contemplate the use of sinter. It has, however, becit pointed out in the DPR that ihe production capacity of the largo furnace (1500 tonnes [ŷ r day) can be increased upto 1800 tonnes ixir day with the use of sinter.



Statement showing the various constituents o f  hot metal as envisaged in the Project Report and as actually found.
(Figures in petcent^ige) 

C arboa 

8

ANNEXURE V[
[Referred to iii paragraph 2.03.04(b)]

Year Fe Si M n Phos Sulphur

H ot M etal 1 M T  Projict 93 .9  
Report

0 .7 1.64 0 .1 77 0.10

BasicGrade

B.F.l.

B,F. 2

B .F .3

1.8 M T  Project Rcpt'rt
Actuals

1970-71
1971-72
1972-73
1973-74
1974-75
1975-76 
1916-11 
1977-78
1970-71
1971-72
1972-73
1973-74
1974-75

1975-76
1976-77
1977-78

1970-71
1971-72
1972-73
1973-74
1974-75 
\915-16
1976-77
1977-78

93.5

92.822
92.996
92.455
92.416 
92.515 
92.282 
92.239 
92.452
92.885
92.895
92.542
92.543 
92.235
92.416 
92.248 
92.476

92.697
92.869
92.489
92.467
92.379
92.219
92.083
92.407

1.14 1.50 0.21 0.04

3.5

3.61

1.52 1.45* 0.23 0.043 3.94
1.48 1.35 0,24 0.041 3.91
1.35 1.66 0.25 0.045 4.07
1,53 1.38 0.28 0,050 4.081.40 1.63 0,26 0.067 3.92
1.33 1.96 0,28 0.068 3.95
1.27 2.04 0.28 0.063 3,96
1.30 2.06 0.26 0,060 3.82
1.40 1.41 0.23 0.045 4.00
1.74 1,04 0.24 0.043 3.88
1.35 1.60 0.25 0.048 4,09
1.44 1.46 0.28 0,052 4,04
1.37 1.84 0.26 0,069 4,01
1.30 1.91 0.28 0,073 3.90
1.24 2.03 0.28 0,062 4.01
1.36 1.89 0.27 0,065 3.83
1.29 1.61 0.23 0,42 4.04
1.37 1.49 0,24 , 0.043 3.96
1.39 1.64 0.25 0.048 4.09
1.37 1.56 0.28 0.054 4.14
r.37 1.81 0.27 0,068 3.94
1.43 1.93 0.28 0.070 3.95
1.33 2,12 0.28 0,060 3.99
1.29 1,97 0,27 0.061 3.88

134



135

B .F .4  1970-71 92.622 1.34 1.62 0.23 0.040 g 4.11
1971-72 92.932 1.39 1.49 0.23 0.040 3:98
1972-73 92.476 1.30 1.68 0.24 0.044 4.12
1973-74 92.291 1.23 1.74 0.30 0.049 4.24
1974-75 92.269 1.32 1.83 0.27 0.064 4.09
1975-76 92.293 1.33 1.96 0 ,28  0.065 3.97
1976-77 92.188 1.34 1.97 0.29 0.062 4.04
1977-78 92.443 1.33 1.95 0.26 0.054 3.86

N ote  : Analysis o f foundry grade hot metal is not given either in 1-8 MT 
Project Report or Annual Statistical Reports prepared by the 
Plant.



ANNEXURE VII 
(Referred to in paragraph 2.03.05)

Statement showing the important components o f major raw materials used 
for the production o f hot metal.

(Figures in percentage)
SiOain iron ore&  sinter

ALjOa in iron ore&  sinter

Fein  iron ore and sinter

CaO in lime stone
.'ksh in coke

1
1 2 •3 4 5 ■ 6

As per DPR (1.8 million tonne stag;) 
Iron Ore . . . .  2.00
C o k e .........................................
Lime stone -
S in t e r .......................................... 6.5

5.00

6.5

60. J 

51.0
46.0

24.0

As per Norms Cammittee 
Iron Ore . . . .
C o k e ..........................................
Limestone . . . .  
S in t e r .........................................

2.30 
. *

5.00
2.30

62.00

48.00
44.00

23.5

Actuals
1970-71 Iron Ore (Barsua 

Captive Mines)
Iron Ore (Others)
Coke . . . .  
LimestoiK
Sinter . . . -

3.10
1.90

8.50

5.90
2.40

5.60

59.50
65.10

43..30
44.70

24.46

1971-72 Iron Ore (Barsua 
Captive Mines)

Iron Ore (Others)
Coke ,  . o . 
Limestone
Sinter . . . .

2.72
1.59

8.86

5.52
1.95

5.12

60.25
65.94

45.16
43.65 ■

24.38
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1 3 7

1 ^ 2 3 4 5 6
1

1972-73 Iron Ore (Barsua 
Captive Mines) 2 .58 6.44 59.68

Iron Ore (Others) 1.40 2.85 64.62Coke . 24.80Lin.eslonc • • > 44.85Sinter 8.43 5.65 42.98
1973-74 Iron Ore (Barsua 

Captive Mines)
Iron Ore (Others)
Coke

2.47
1.49

6.44
3.42

59.81
63.88

25.21Lime stone • • • . . 43.97Sinter . . • 8 .16 5.43 44.23
1974-75 Iron Ore (Barsua 

Captive Mines)
Iron Ore (Others)

'  2.20  
1.50

5.10
3.80

60.90
62.90

Coke . . , . • • •  • , , 25.87Limestone . . . 
Sinter . , . . S. 10 4.80 44.80

43.60

1975-76 Iron Ore (Barsua 
Captive Mines) 1.93 4 .14 61.90
Iron Ore (Others) 1.54 3.41 62.95
Coke . . . . 27.16
Sinter . . . . 7.46 3.68 47.98

1976-77 Iron Ore (Barsua Cap­
tive Mines) .

Iron Ore (Others) ' .
2.29
1 .68’

4.50
3.32

60.75
62.53

Coke . . . . 27.39Limestone 44.39 •
Sinter . . . . 7.80 4.76 47.40

] 977-78 Iron Ore (Barsua Cap­
tive Mines) . 2.03 4.13 151.17

Iron Ore (Others) 1.59 3.07 (63.30
Coke
Limestone. 44.24

27.08
Sinter 8.07 4.94  47.03



Statement showing the quantity o f hot metal handled by the Pig Casting Machines
(Figures in lakh tonnes)

ANMEXURE Vlll
(Referred to in paragraph 2.04)

Yea.- Hot metal Pig iron produced Actual production 
for sale

Actual Q u an tity  of Pig Iron Sale co n su m e d  in  p lan t ’ s own Foundry
Total Quantity quantity onsumed consumed out of own production

actually — poured Foundrygrade ^Basicgrade Off.grade
Total

1 2 3 4 5 6 7 8 9 10

1970-71 . 1.38 0.87 0.22 0.12 1.21 0.95 0.92 0.41 0,24
1971-72 . 1.86 1.27 0.21 0.15 1.63 • 1.27 1.06 0.46 0.35
1972-73 . 0.97 0.55 0.13 0.17 0.85 0.70 0.60 0.47 0.13
1973-74 . 0.77 0.42 0.07 0.19 0168 0.46 0.44 0.48 0.19
1974-75 '. 1.23 • 0.42 0.07 0.58 1.07 1.01 •0.89 0.55 0,07
1975-76 . 1.39 0.48 0.10 0.63 1.21 1.17 0.85 0.50 0.02
1976-77 . 1.02 N.A. N.A. N.A. 0.89 0.63 0.41 0.48 0.01
1977-78 . 0.71 N.A. N.A. N.A. 0.62 (*) 0.07 0.51

C*)Management has since mscommuea rcporung n s  uwu w—  .
n o t e  -  Production o f pig iron gradevvise i.e. Foundry grade, Basic grade and Off-grade separately not available.

w00



A N X E X U R E  IX  

I'Rcferred to in paragraph 2JJ6.02)

Slateiitettl showing ojf-grade production and rejections

(.Figures in lakli toniies)
Year O . H . Furnaces L. D. Converters

Total Off-giade Rejections Percentage Actual Total OIT lle.iections Percentage Actual 
production production or rejections percentage production grade of rcjec- percen-
of rollible of reliable as per o f rejections of rollable produc- tion as i>er tagc of

steel steel Norms inrcla- steel tion of Norms rejections
including Committer tion to including rollable Committee as com-
off-grade tota' pro- olT-grade steel pared, to

duction . production

1 2 3 4 5 6 7 ■ X 9 10 11

1 , 9 7 0 , 0 7 0 , 0 1 0,.s 0 . 6 8 , 4 1 0 . 2 0 0 , 0 8 0 , 7 1 , 0

19 71-7 2  . 2, f>4 0 , 0 6 0 , 0 2 0 , 5 0 , 9 6 , 1 9 0 , 1 4 0 , 0 5 0 , 7 o ,a
1 9 7 ; - 7 ?  . 2 . 2 4 • 0 . 0 5 0 , 0 2 0 , 5 0 . 9 9,5,-S o , n 0 , 0 8 0 , 7 0 . 8

1973-74 . 1 . 8 7 0 ,0 .5 0 , 0 2 0 , 5 l . l 8 , 9 4 0.28- 0 , 0 8 0 . 7 0 . 9

'O



I 2 3 4 5 6 7 8 . 9 10 11

1974-75 . I . S 7 0 . 0 6 O.OI 0 , 5 0 , 6 8 . 7 9 0 . 1  / 0 . 0 7 0 . 7 ~ 0 . S

1975-7f i  . : . . 1 8 0 . 1  I 0 . 0 1 0 . 5 0 . 4 1 0 . 4 4 0 . 1 9 O.OS 0 . 7  , 0 . 7

1976-77 . 3 . 01 0 . 1 0 0 . 0 1 0 . 5 0  3 1 2 . o : 0 . 2 2 0 . 1 0 0 . 7 0 . 8

I977- 7S . 3 . 0 9 O.OS 0 . 0 1 0 . 5 0 . 5 I I . 0 0 0 . ] 7 0 , 0 8 0 . 7 0 . 6

-f---------



Slutetnent showing the Actual Number of Hours for which O.H. FumacesiL.D. 
Converters worked

L.D Comeners '

ANNEXURE X  (i)
'Referred to in 'paragraph 2.06.03)

Year

1
1970-71

1971-72
1972-73

1973-74
1974-75
1975-76 
197(5-77 

1977-78

Calendar A vail- Downtim e (difference 
hours able between colum ns 2 and 3)

h o u r s -------------------------------------------- -
D ow n- Other Total 

time for  down- 
re-lining time 

and 
main­

tenance

hours
worked

Delay (hours not operated due to  other reasons)

BlastFur­
nace

Opera- M echa- Elec- Oxy-
tionaJ nical trical gen

2 3 4 5 6 7 8

43800 24716 15755 3329 19084 16287 2032

43&20 19934 12967 11019 23986 11119 513

43800 ’ 25516 16537 1747 18284 17730 1350

. 43800 25623 16775 1402 18177 17270 2354

43800 25884 17095 821 17916 17159 2064

. 43920 26882 15886 1152 17038 19056 1023

43800 27688 15321 791 16112 20651 1133

. 43800 27360 15923 517 16440 19875 1804

2033

1830

3053

3217

2401
3485
3400
3456

10
328

404

769
468
383
816
609
520

II

R ef- Crane Otlier» 
ractory main­

tenance

Total

12
547

225

294
172

247
304
236
264

464
332

225
1041
576
567

260

13

41
24

249

256
74
58

295

14

380
869

573
562
552 '
465
370

15

3489

4958

1095
1095

1771
996
569
516

16

8429

8815
7786
8353
8725

7S26
7037
7485

S /9  C & A G /81

141
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Year Calendar
Hours

ANNEXURE X (ii) 
Open Heal th Furnaces

Delays due to
Down Available time Hours Blast Opera- Mecha- 

worked furnace tional nical Elec- Oxygen Refra- Crane Energy Others Total trical ctory main- & Eco-
tenance nomy

I 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1970-71 35,040 5,794 29,246 »2,259 853 •  199 605 291 1819 3,220 6,987
1971-72 35,136  ̂ 6,415 28,721 23,386 ..  1,912 517 107 ..  598 579 1,139 483 5,335
1972-73 35,040 ' 6,878 28,162 24,111 . .  1,236 471 33 . .  1,038 198 383 692 4,0511973-74 35,040 6,509 28,531 20,827 ..  1,866 549 20 534 393 3,458 884 7,7041974-75 • 35,040- 7,050 27,990 21,310 687 646 25 1,350 208 1,964 1.800 6,6801975-76 35,136 6,743 28,393 24,134 859 475 70 . .  1,161 560 180 4954 4,2591976-77 35,040 4,903 • 30,137 26,435 700 373 83 . .  1,081 359 169 937 3,7021977-78 35,040

------ •  —— -
4,811 30,229 26,180 813 452 88 955---------------------«. 426 243 1,072 4,049

1 4 2



ANNEXURE XI (i)
(Referred to in paragraph 2.06.03)

Statement showing actual lining life for each furnacelcomerter
L. D . Converters

Converter N o. I Converter N o. II Converter N o. I l l Converter N o. IV Converter N o. V
Year

Mini­
mum 

no. o f  
blows

M axi­
mum 
no. o f  
blows

Aver­
age 
no. o f  
blows

Mini­
mum 
no. o f  

blows

Maxi­
mum 
no. o f  
blows

Aver­
age 

no. o f  
blows

Mini-' 
mum 
no. o f  
blows

8

M axi­
mum 
no. o f  
blows

Aver-
as? ^
no. o f  
blows

Mini­
mum 
no. o f  
blows

M axi­
mum 
no. o f  
blows

Aver­
age 

no. o f  
blows

M ini­
mum 
no. o f  
blows

Maxi­
mum 
no. o f  
blows

Aver­
age 
no. o f  
blows

T i ”1 2 3 4 5 6 7 9 10 11 12 13 14 15

1970-71 116 201 153 147 211 167 113 201 153 114 193 151 *123 192 151
1971-72 . 71 210 145 117 178 152 74 187 142 12 178 138 98 174 136
1972-73 . 109 186 154 117 202 162 108 173 146 105 165 135 113 191 144
1973-74 . 103 170 135 109 185 138 88 161 138 85 165 122 84 186 135
1974-75 . 115 166 135 85 175 130 85 174 121 75 ?7 7 118 91 167 120
1975-76 . 100 200 159 96 202 147 96 243 155 100 169 127 97 158 127
1976-77 139 252 189 109 257 17? 124 244 177 100 223 153 118 218 175
1977-78 . 128 268 175 99 218 165 104 211 156 88 212 154 145 202 175

•
«
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A N N E X U R E  XT (ii) 

Open Hearth Furnaces

Year
O .H . N o. /S. O. H. N o. B O .H . N o .C O, H. N o . D

M ini­
mum 
110. o f  
lieats

M axi­
mum 
no. o f  
heals

Average 
no. o f  
heals

M iiii- 
aiiim 
no o f  
heats 
•

M axi­
mum 

no. o f  
heals

Average 
no. o f  

heats

M ini­
mum 
no. o f  
heats

M axi­
mum 
no. o f  
heats

Average 
no. o f  
hciits

M ini­
mum 
no. o f  
heats

M axi- Axeragc 
mum no. o f  
no. o f  heats 
heats

I 2 3 4 5 6 7 8 9 10 11 12 13

1970-71 386 411- 399 409 409 241 424 333 239 504 372
1971-72 383 383 383 356 423 390 388 ■ 388 388 223 414 319
1972-73 326 381 354 418 418 • 418 386 519 453 354 422 388
1973-74 343 348 346 318 361 - 340 152 388 291 331 366 349
1974-75 289 385 337 354 419 387 187 381 284 189 216 203
1975-76 400 400 400 231 382 307 354 397 376 367 402 385
1976-77 424 433 429 432 447 440 402 431 417 428 472 450
1977-78 373 4.37 405 390 409 400 398 434 416 392 411 399



Year

ANNEXimE XII 
[Referred to in paragraph 2.06.03(2] 

Statement shoydng the tap to taip time of open hearth furnaces and L. D.

TSToim 
us iwr 
Project 
Report

O. H. Furnaces

Converters
O'igures in Uoiu'S and minutes) 

~  L. D. Converters
B C D  A verage ■Norms Actual

as per average
Pioject time
R eport fo r  all

conver­
ters

1 2 ■ 3 > . 4 5 6 7 8 9
1970-71 , S -0 0 11—10 11—14 10—19 11—16 11—31 0 -4 5 0 -5 9
1971-72 . 8 - 0 0 11—31 12—02 10—12 11—07 11—00 0—45 0 -5 4
1972-73 . 8 - 00 9 -1 0 10-42 10 -0 0 10—12 10 -10 (>—45 0—57
1973-74 , 8—00 11—56 10—41 10 -27 11—24 10-49 0 -4 5 1 -0 0
1974-75 , 8--00 11—52 12-05 11—36 12—16 12 -04 0—45 1-01
1975-76 . 8 - <X) • 10-4)3 9 -4 9 10—11 9—51 9 -5 9 0 -4 5 0 -5 8
1976-77 . 8 - 0 0 9 -3 4 8—56 8—47 •S—16 8—52 0 -4 5 0—55
1977-78 . S—00 9—29 9—02 R—59 7 -51 8—40 • 0 -4 5  -------  .

0 - 5 8

.tk.CN



Statement

Vear

the short fan in proJuaion a„ribu,able w the variances in furn,varmnocs mfurnacc convener uUlimion and productl^ty
(In Jakh tonncs)

An N£XL-RE XIII
[Referred to in paragraph 2.06.03(4)]

Utilisation variance Productiwi^i^J^^i;;;^ 
O H . i..d ;  '  - - - - - -

1970-71 . • (• - )0 .5 7 ( - M . 2 6
1971-72 . • ( - ) 0 , 4 7 ( ~ ) 7 .8 3
1972-73 . ( - ) 0 . 4 1 M 3 . 2 7
1973-74 . ■ ( ~ ) 0 .6 9 ( -  >3.58
1974-75 . • ( - - ) 0 .6 5 ( -  )3 .6 6
1975-76 . ■ ( - ) 0 . 4 0 ( -  >2.35 

( -  )1 .2 5
1976-77 . (—)0.211977-7S . • (-> 0 .2 3 M l .  79

(+J0.04
f+)O.OI
(+)0.14
(+)0.06
(+)0.02
(+ )0 .28
(+X).72
(+)0.81

(->2,83  
(“ -)1.49 
(~)2 .70  
(-)2.Q 8  
(~)3 .05  
(~)2.71  
(->2.23  
M 2 .7 1

Total
O.H. L.D,

(—)0.53 
(—)0.46 
(-X ).27  
( - )0 .6 3  
( - )0 .6 3  
(-X ).12  
(+ )0 .5 I  
(+ )0 .58

(-)7 .0 9  
(- )9 .3 2  
(~)5 .97  
< -)6 .5 6  
(—)6.71 
(~ )5 .06  
{ -)3 .4 8  
(—>4.50

GrandTotal Remarks

( -)7 .6 2
(-)9 .7 8
f-J6 .24
(-)7 .1 9
(-)7 .3 4
(~'-)5.18
(-)2 .9 7
(-)3 .9 2

(—) Advci-se 
(+ )  Favourable

i j



ANlsEXUTU: X lV  

(Reftfrred to in paragraph 2.06.04) 

Statemcn: shoyvWg actual transit loss o t hot rnetal

(Figures in ja ld i tonnes)

Year Despatch Co.nsum- L o ,«  
from  ption in
Blast O.H.
Furnaces Furnaces tity tagc to

& L.D. C o!- 2
Converters

Loss at 
0.5%  as

Quan- Percen- provided J

Excess C o stp -r  lU te a t  N et 
loss tonne w hich lo s s p e j

in the
Project
report

hot 
metal 
as peri 
annual 
cost 
sheet ’

Rs.

Value
____ _ -of net

credit tonne Col. Loss
has been (8 -9 ) jRs- in
given lakhs)
for scrap 

-  in 
annual 

cost 
sheet 

R s. Rs.

Rem arks

09

1 3 4 5 6 7

1970-71 10.03 9.81 0.28 2.7 0.05 0.23

1971-72 7.83 7.59 0.-26 3 .0 0 .04 0.20

1972-73 11.44 11.13 0.31 2 .7 0 .06 0.25

1973-74 10.82 10.41 0.41 3.8 0.05 0.36

1974-75 10.80 10.21 0 .59 5.5 0.05 0,54

10 n 12

63 .60

15.58.

28.34 Credit fo r  scrap v2- 

25.73 lu e h is  been given 

30.44 fo r  entire quan tity o f  

22.77 hot metal shown in 

8.35 colum n 7.



1V75-76 12.43 11 .90 0.53 4.2 0.06
1976-77 13 60 13. !0 0 50 3.-7 0 07
1977.78 12,53 12,00 0.44 3,5 0 06

0.47 '!S8.04 140,00 48.04 22.35
0.43 516 ,T3 ^ 0 .0 0  76 73 33,08

223,.39
' . 0 , , :  iwac, „r i„



n, the actual consumption o f  myor ra^' materials per to m e o f steel ingots v i . M  the provmons m th
Statemrn, r,or,mr.xe<! by the f^orws Committee.

(Kgs. per tonne o f Steel Ingots)

A^TNEXURE XV'
(Referred to in paragraph 2.06.0&) . ■ ■ ,i ,

Year

.V  p.>r D .'tailed Projoct Repv>rt 
As p'.'r N on a s Committee

Actuals : 
t 970-71 .
1971-72 .
1972-73 .
1973-74 ,
1974-75 ,
1975-76
1976-77
1977-78

H ot M etal Scrap Iron Ore
O H . L.D. O.H.

40S
400

91,1
995

636
745

L.D.
5

217
140

O.H. L.D.

72
6

Limestone
O.H.

72

440 1063 727 144 14,8 11.2
413 1091 69: 144 12.2 10.0
457 1060 696 162 13.3 10.6
462 1067 701 156 10.7 6.7

’ . . 457 1064 675 143 7.0 5.8
420 1044 689 175 ■ 7.7 2.7
426 9S3 684 145 10.0 4 .4

. ■ . 462 970 639 172 20.1 17.0

L.D.
9

30.3
4

13.8 
12.1
11.9
11.9 
6.5  
8.3

12.2
10.2

LnO



Bloom ing and Slabing Mill

Plate M ill

H ot Strip M ill

Year

1970-71

1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

1970-71'
1971-72
1972-73
1973-74 '
1974-75
1975-76
1976-77
1977-78

{Statement

A N N E X U R E  X V I 

(Referred to in paragraph 2.07.01) 
showing input, output, yield, etc. o f  rolling mills) 

Scrap Arising

9 .86

8.58
10.29
9.93 

10.67 
12.92 
13.58
14.19

1.94
1.86
2.31 
2 .1 6  
2 .35
3.19 
3 .69 
3 .63

6.34
5 .20  
6 .87
6.31 
6 .40  
8.72
8.95 
9 .07

(Figures in lakh tonne.sj

Input Output

4

8.50

7.35
8.77
8.45
8.97 

10.89 
11.53 
11.77

1.56 
1 .48 
1.82 
I .74 
1 .93 
2.61
3 .00
3.01

6.05
4 .97  
6.52 
5.99 
6.07 
8 .34
8 .57  
8 .67

86.2
85.7
85.2
85.1
84.1
84.3
84.9
82.9

80.4
79.6
78.8
80.6
82.1
81.8
81 .4  
83.1

95.4
95 .6
94 .9
94.9
94.8
95 .6
95.8
95 .6

Per­
centage

N orm s as per Actuals Scale and other losses

Norms as per Actuals
(Perccn- Corami- 
tage o f  ttee 
Input)

7 Not 
indicated

1.29

1,09
1.32
1.38
1.38 
N.A. 
1.82 
1,95

0.31
0.33
0.40
0.37
0,32
N.A,
0,52
0,50

0.25
0.1-'<
0.18
0.22
0.14
N.A.
0.24
0 .4 8

centage 
to input D P R  Norms Quantity Percentage

(Percent- Com m i- Col. to input
age o f  ttee 
input

( 3 - 4 — 8)

9" 10 11 12, 13

13.1 4 ,3  N ot 0 ,0 7 0 .7

12.7
indicated •

0 .1 4 1.6
12.8 0.20 2.0
13.9 0.10 1.0
12.9 0 .3 2 3 .0
N.A. N .A . N .A .
13.4 4,3 0 .23 1 .7
13.8 0 ,4 7 3 .3

16.0 n 0 .0 7* .  3 .6
17.7 0 .05 2 .7
17,3 0 ,09 3 .9
17,1 0.05 2 .3
13.6 0.10 - 4 .3

N.A. N .A , N .A .
14,1 0.17 4 .5
13.7 0,12 3 ,2

4 ,0 0. 2 . , ,  , 0.04 0:6
2.5 0,10 1.9
2.f> 0,17 2 .5
3 .5 0,10 1 .6

0,19 3 .0
N.A, N.A. N .A .

2 .7 0 14 1.5
5,3 N.A, N.A.
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E lcctrical Sheet M ill

1

Pipe Plant

C o ld  R o llin g  M ill . ■ •

(Total o f Galvanised Sheet, CR 
Sheets, Tin Plates & Electrical 
Tin Plates)

1970-71
1971-72
1972-73
1973-74
1974-75 •
1975-76
1976-77
1977-78
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

0.19
0.13
0.20
0.19
0.22
0.30
0.24
0.28
0.44
0.40
0.45
0.42
0.45
0.47
0.59
0.50
3,63
3.04
3.50
3.38
3.34
4,13
5.22
5.00

0.12
0.08
0.12
0.11
0.13
0.18
0.15
0.21<■0.39
0.35
0.39
0,36
0.37
0.39
0.52
0.42
3,10
2.65
3,01
3.07
3.13
3.52
4.37
4.32

~63'.T
61.5  
60.0 
57.9
59.1 
60.0
62.5
75.1
88.6  
87.5
86.7
85.7
82.2
83.0
88.1
84.0
85.4
87.2
86.0
90.8
93.7
85 .2
83.7
86.4

5 10 11 12 13

17.8
i

N ot
indicated

0 .0 6 31 .6 2 .8  N o t  
indicated

0.01 5 .3

0 .0 5 38 .5 5>
5 .00 ,0 7 3 5 .0 0.01

0 .0 7 36 .5 if ” 0 .01 5 .3

0 .0 8 36 .4 0.01 4 .5

N .A . N .A . N .A . N .A .

jy 0 .0 8 33 .3 0 .01 4 .2

5? 0 .0 9 32.1 5> ”
o

10.7 n 0 .0 5 11 .4 . . a
>J 0 .0 5 12.5

0 .0 6 13.3
”

5*
0 .0 5 11.9 0.01 2 .4

” 0 .0 7 15 .6 0.01 2 .2

N .A . N .A . N .A . N .A .

0 .0 7 11 .9 . .?>
0 .0 7 14 .0 0.1 2 .0

17.8 0 .5 0 13 .8  r, 0 .5 0 .0 3 0 .8

»» 0 .3 7 1 2 .2 - » 0 .0 2 0 .6

0 .4 4 12 .6 It ” 0 .0 5 1 .4

>♦ 0 .4 6 13 .6 »  ”
0 .4 2 12 .6 •j »»>>
N .A . N .A . N .A . N .A .

0 .5 3 10 .2 J! >> 0 .3 2 6.1

0 .5 4 10 .8 ft tt 0 .1 4 2 .8

T e  ' X  r r  Min d .r in . , ^ . , 4  ,n d  ,97.-75 U n .o „  ,h . d if f„ ..c e  „ p „ .
and output.
Figures in colum ns 12 and 13 are derived figures.

4. Actual inputs are exclusive o f tin and zinc.



Statement showing the rated capacity Annual targets and Actual production 
o f Hot Strip Mill

(Figures in lakh tonnes)

-\NNEXURE — XVU
(Referred to in paragraph 2.07.04)

Year Rated 
capacity 
as per 
Projcct 
Report

Annualtarget
Actual Percentage o f  short- 
produe- fall(— ) Excess ( + )  to
tion ----------- -------------

Rated Anruat 
capacity target

1 2• 3 4 5 6
1^70-71 11.06 9.14 6.5 (■ )45.3 (—)33.8
1971-72 11.06 8,81 4.97 (-)55 .1 (--)4?.6
1972-73 11.06 7.40 6.52 (^•>41.0 ( - ;1 1 . ‘̂
1973-74 11.06 7,53 5.99 (-)4 5 .8 (-)20 .5
1974-75 11.06 b.94 6.07 <-)45.I (-)12 .5
1975-76 11.06 7.63 8.34 (—)24.6 (4-)9.?
1976-77 11.06 8.85 8.57 (-)2 2 .5 ( - B .2
1977-78 11.06 9.46 8.67 (-)2 1 .6 (.-)g,4

15 3



Statement showing acliial production vis-a-vis the rated capacity & budgeted 
production o f  clectrica! sheet mill

. AN7<liXURE XVI1)
(Rcfcrrctl to in parogriiph 2.07.05)

Y ear Rated Budge- Actual Percentage o f  
capacity tcci produc- A ctual p ro- 

p;-( due- tion ductioii to 
tion (to n iK s )----------------------

Rem arks

(tonnes) (tonnes) Bud­
geted

RiUcd
capa-

•
pro­
duction

city

1 7 3 4. 5 6 ...........7

1970-71 50,000 22.500 12,353 55 ■ 25 There was a

1971-72 . 50,000 22,500 8,207 36 16 r o o f  collapbc

1972-73 . . 50,000 12,500 12,071 97 24 in SM S in

1973-74 . 50,000 18,000 11,174 62 22 July, 1971

1974-75 50,000 15,000 12,775 85 26

1975-76 . 50,000 18,000 18,306 102 37

1976-77 50,00tl 30,000 15,279 51 31

1977-78- 50,000 18,000 21,115. 117 ■̂ 2

N oTK ; ((■» The M ill was under guaiantec tests, tluiing August, l% 8  to 
No\emliei , 1970. The actual production during this period was 
only  2,500 tonnes (1968-69) and 10.895 tonnes (1969-70).

{it} The capacity of' this unit has been re-txamincd by consultant' 
M /s. M E CO N  and indicatLd as 35,(K)0 T /ycar.

1 5 4



Statement ,hoH-ing the actual production o f  differentMiU vis-a-vis the budgeted production and rated capacit}
f  (Figures in lakh tonne.s)

ANNHXURE XIX
(Referred to in paragraph 2.07.06)

Year

(;• ) C.R. Sheets and Strips
1970-711971-721972-751973-741974-751975-761976-771977-78
(iV) (Jatvaniscd Sheets
1970-71
1971-721972-7?197.V741974-751975-76 ' -1976-771977-78 
(m ) Hot Dip Tinning Lines
1970-711971-721972-73 197^-74 1074-75
1975-761976-771977-78
(IV) HUctrolytic Tinning Lines
1970-711971-721972-731973-741974-751975-761976-771977-78

R a t ’ d B udgeted  A ctu al 
c a p a c ity  p rodu ctio ji production

- " -! 4

2.60 2.60
2.60 2.40
2.60 2.18
2.60 1 .722.60 1 .862.60 2.002.60 2.40
2.60rr 2.80

1.60 1.40
1.60 1.44
1.60 0.94
1.60 0.94
1.60 0.94
1.60 1.00
1.60 1 .60
1.60 1.50

0.50 0.12
0.50 0.12
0.50 0.16
0.50 0.16
0.50 0.06
0.50 0.0('
0 25* 0.05

J.501.501.501.501.50 1.50-1.50I..‘:o

0.600.840.900,600.500.600.750.70

1.531.53 1.61 1.76•1.78
1.852 . p2.-S

0.90 0.T2 0.95 0.97 
I ,(M 1.19 I .29 1.45
0.140.060.08O.M0.0?
0.040.01

0.520..340..170.310.270.440.530.59

■Vpril1976.

.■ revised to 3.12 lakh tonnes.

1 5 5



Statement showing the Actual Production o f Steel Ingots in the Alloy Steels Plant, Durgapur and Heat Treated Plates
at Rourkela

ANNEXURE X X

(Referred in paragraph 2.07.07(13)]

Year

Production of ingots Ingotsat Durgapur actually ------
(tonnes) rolled at Rated capacity_ — -̂-------------------- Rourkela (sets)Produc- Despat- (Tonnes) tion ches to 

Rourkela

P roduction  o f  heat-treated plates at R ourkela

Budgetedproduction(sets)
Actual production (sets)

. 1 . 2 3 4 5 6 7
1969-70 1.944 2,147 . 1,927 90* 70 (898) 48 (615)1970-71 2,378 1,885 1,747 120 (1,539) 120 (1,539) 77 (984)1971-72 3,720 3,523 3,304 120 (1,539) 100 (1,283) 79 sets + 4 7  tonnes of plates (1060)1972-7J 4,381 3,952 3,6-17 120 (1,539) 110 (1,411) 111 sets + 67  tonnes of plates (1491)1973-74 1,155 1,108 1,555 120 (1,539) 145 (1.858) 21 sets+ 1 9  tonnes of
1974-75 313 119 368 140*’*(I,796) Mot fixed 7

plates (286)
2 sets+73 tonnes of plates (97)

Ul
0 \



1975-76 4,845 4,788 4,876 180 (2,309) 101 (1,296)

1976-77 7,375 6,952 5,704 180 (2,309) 180 (2,309)

1977-78 5,597 5,555 6,708 180 (2,309) 180 (2,309)

98 s e t s + 2 1 6  t 
( 2 .7 5 7 )  ^

39 s e t s + 2 5 4  tc 
(2 .9 3 5 )

plates (1637)

N o t e  : (/) Figures in brackets in columns 5 to 7 indicate tonnage.
(S i *The mill was commissioned in July 1969. The rated capacity has been taken proportionately.
(Hi) The weight per set has been taken as 12.826 tonnes.
(iv) ♦♦The rated capacity of the unit was increased to 180 sets per annum from No\ ember, 1974. The rated capa­city has been taken proportionately.
(v) S D u e to uncertain availability and quality deterioration o f  spade ingots from  ASP, n o  budget estimate was 

made.
-J



ANNEXURiE XXl 
(Referred to in paragrapli 2.08.) 

Stafement showing the list o f idle Equipment
Particulars of equipment Date of commissioning Cost of equipment Purpose for which procured

Reasons for non- utilisation Action proposed

• 1. Pitch Granu­lation Plant. 1959-60 Cost o f equip- To convert hardment Rs. 5.65 pitch into gra- lakhs. Overall nules to make cost R s.-13.14 it saleable_ as lakhs. per internationalpnictice.

1. Granules, when filled in bajjs, fuse to­gether fonning lumps during storage due to high ambient tempe­rature. The purpose of converting lump into granules is thus defeated.2. Operating conditions in the plant are not satisfactory from con­sideration of health Iia^ards. This can be avoided by elaborate arrangements, such as remote control, special ventilation system etc. The customers mostly aluminium manufac­turers, accept pitch in lump form and, hence, question o f its conver­sion does not arise.

Some components of the equipment are lieing used for making hard pitch. 
The following com­ponents (value Rs. 7.67 lakhs) arc to he disposed o f :1. Granulating tank— 2 nos.2. Scrcw Conve­yor—1 no.3. Screw Motor— 1 no.4. Bucket Eleva­tor—1 no.5. Bucket Motor—1 no.

oc



1. Bitumen Mol­ting Plant. Nut put to use at all from the very beginning.
Cost of equip­ment Rs. 1.88 lakhs. Overall cost Rs. 4..^8 lakhs.

The equipmcui was meant for mixing butumen from Petroleum industries with the tar pitch for making road tar.

3. Flying Shear (Hot Strip Mill) Date of com­missioning is not available. The equipment was tried for the first time in 1962 and twice or thrice there­after.

Road tar is made directly from hard pitch. Jt svill not be required for use in future as well. In view of high demand for hard pitch, production of road tar is limited.

Cost of equip­ment Rs. 36.72 lakhs. Overall cost Rs. 68.40 lakhs.

To cut the strip, coming from the finishing stand into equal len­gths to be fur­ther divided to required lengths in the subse­quent strip shea- rmg units to suit customers’ needs.

in case this flying shear is used, I he sheets will be again divided in lines no. 3 or 4 to suit the requirement of cus­tomers involving more cutting loss. Further ditliculties encountered in operating the equip­ment w ere as under :—1. Trratic operation due to electrical trouble.s.2. Variance in drum

Some components such as •mixing tank with agitator^ buf­fer tank agitators and pumps arc being utilised for manufacturing dole mite tar, thinning medium for gas holders creosote oil etc. The fol­lowing parts (value Rs. 2.53 lakhs) are to be disposed of ;1. Vertical Furnace.2. Barrel drain.3. Barrel heating equipment.4. Barrel tipping equipment.
Except electric con­trol equipment and some of the motors of the piler equip­ment following equipment costing Rs. 53.52 laklisare to be disposed of :1. Rotary flying shear.2. T'inch roll luiii before the sheet piler.

VO



4; Flame Cutting Machines (Plate Mill).

5. TwoDisc- loaders.

--------  speed.3. Improper separation , of sheets on the run 
out table.4 The shear pannot remain in line if strips are coIleU in ’coiler.5.?Malfunctioning ot flying shear resulting in cobbles etc.

Not commissio- Written down To shwr the Uneconomical use.
neci at all though value ps on  1st plates (40 m mthe plate fini- April 1969 Rs. and above).shing line went 4.22 lakhs.
on  stream  on15th November,
1960.Junel'964 R s. n . S I l a k h s  For maintaining (o'* Difficulty in keepingsteady supply o f them in workine

coal to Coke Oven Plant.

3 . A u tom atic  sheet 
piier.

The value of the machine has been written off but the machine is awaiting disposal.

order due lO intri­cacies o f hydraulic and electric systems and for want of spares.
(h) The loaders required sufficient space for free movement in the stockyard and were not mobile as was originally speci­

fied.



(c) For the movement of" loaders, which are electrically ope­rated, power points were required to be provided all along the yard. Laying of high tension under­ground power lines was found extremely expensive.
(d) Due to grinding action o f the disc- loaders, materials handled, particu­larly those for the Steel Melting Shop, got fragmented and were not acceptable to the unit.
(e) Design of the loa­ders, particularly of the second loader, was faulty.
( / )  Due to immobility of these loaders, one locomotive was ex­clusively required for One of shunting the wagons during loading time which WS.3 unecono­mical.

the disc- loaders has since been disposed of and other one is awaiting disposal.



6. One pre-heating March 1968 furnace.

7. One unit fot 1959-60 Fractional cys- tallisation of yellow salt (in Potash Plant).
8. One Naphtha­lene Oil Dephe- nolisation Unit.

9. One Sulphittic Acid Plant (wet process).

1959-60

1960

Rs. 4.62 lakh F o r  h e a t i n g  elec-Transformer ̂ ad e sheets No decUion has 
(including cus- trical sheets. required shearing m been taken.
tom duty).

N .A .

hot condition and these were not being manu­factured, the furnace was idle.
For removal of Due to use of sodium Awaiting disposal,
hydrogen sul- carbonate instead ofphide from coke potassium carbonate,
oven gas.

For dialing with Operation was found to Awaiting disposal.
• carbolic oil that be combersome andcomes alongwith expensive,naphthalene frac­tion.

Rs. 16.67 lakhs For producing Low contcnt of hydro- Awaiting disposal,plus Rs. 3.81 25 tonnes of sul- gen sulphide in the cokelakhs for modi- phuric acid per oven gas.fication. day.

N .A . o\
to

10. Two generators Not yet com- Rs. C.98 lakh (Acetylenc missioned. F.O.R. Varanasi Plant).
For taking care of the mainte­nance, break­downs and shut-down jobs of the existing generators.

Non-acceptance of the expansion o f Acetylcne Plant by the C.E.D.B.
It is proposed to relocate the Acety­lene Plant for ins­tallation o f these generators.



11. A Potash Flint Plant was ready in 1965-66 but not put to use at all frcm the veiy beginnmg.

Cost not avai­lable. For removal of hydrogen sul­phide from COkc oven gas pro- duad in ccke oven battery no IV .

12. Cauitincation 1959-60 ur.it o f  carbolic Plant.
Cost not availa­ble. Fur the purpose of regenerating sodium hydro­xide from the spent sodium carbonate solu- tioi..

Non-availability of ade­quate gas on account o f the Commissioning c f  only half the ccke oven battery. Even after comniissicning of c. keoven battery no. IV in February, 1969 this plant could not be utilised due to cor­rosion problem in Pri­mary coolers.
Due to lew production of carbolic oil enough salt was not available for reprocessing in this unit to regenerate so­dium hydroxide from the spent salt.

Awa.iting disposal.

The plant was over­hauled in February, 1977 at a cost of Rs. 25,000. The unit is likely to be put in operation after procuring bet­ter quality o f .burnt lime for which pro­curement action has been initiated.
N ote ; Th; action proposed as indicated abc.ve in respect of items 1 to 4 was rcccmmended by a Committee appointed by the General Manager of the Steel Plant in September, 1970 to examine and report as to how best the machi­neries could be used. The present position regarding dispcsal cf these equipments as intimated by the Manage­ment (Oct., 79) was as follows

(/) Items No. 1 and 2 ; Disposal action through public auction has been tried several times.came up for bidding.
(j'l) I'jitns No. 3 and 4 : Awaiting dispcsal.

However, no party



a n n e x u r e  x x t i
(Referred to  in paragraph 5.01.02) '  „ .  ̂ j^ p^rt and

'  N orm s N orm s A C T U A L  Y IE IJ)_^----------
L ^ 'p lf 1975-76 1976-77 1977-78

W cjcc t  N orm s 
R eport C om ­

mittee** ______________-— — 10 11
Crude Tar (as percentage of 3^00 STOO 2.75 2.67 2.80 2.61 2 .6 -

“ ■ *  i
dry coa l charge). K )

6.80  (for expar.-
s « ,p h ...  , »  PC. , . 0 ,  0 .4!  0.43 O .B  0 . «  0.70 0.73 0.78 0 . «

CL-ntpg'--of dry C'-al ch rrgo ). ____________ ____________________ __________ -̂--------------------------  .
~ M ; ; ? T ^ T ' . -  »  & ,  l .  m i  . » d  19 7 2  »  .h= p e , f o , ™ « c

By-products Plant had fixed the follnwing norms of yield . -  rom m ittec)1967 Comm ittee (R .ju  Committee) 1972 Com.n.ttoe (N agaikatt. Comm ittee)
2.6

C rude Tar .  . r, t
C r u d . B -n zn l . O - S f o r l M T U m t  ,

0-8 0 .6  for 1 MT unit
Ammonium Sulphate 0 .9  for exapnsion units



ANNEXURE XXDI 
(Referred to in 'p atE grap h  5.02.02)

Statement showing the quantities o f  scrap arising as envisaged in the Project Preport and actual arisings and the consun^ionthereof
(0  Iron Scrap Qty. envisaged in the DPR — N et available

Year Quantity rceovered/eonsumed
B.F. S.M.S. Other shops

1970-71
1971-72
1972-7J
1973-74
1974-75
1975-76
1976-77

1977-78

Qty. recovered Qty. consumed 
Qty. recovered Qty. consumed 
Qty. recovered Qty. consumed 
Qty. recovered Qty. consumed 
Qty. recovered Qty. consumed 
Qty. recovered Qty. consumed. 
Qty. recovered
Qty. consumed 
Qty. recovered

Total

12,598 6,654 57,718 76,9708,163 391 17,747 26,30112,773 5,032671 46,518 64,32310,358 19,691 . 30,72015,709 10,064 57,183 82,95623,903 613 15,778 40,29425,100 17,029 59,919 1,02,04813,882 1,385 10,024 25,29112,42416,556 7,118 34,947 54,48912,035 28,59111,13018,186 6,429 44,711 62,2702,375 16,109 36,670
20,604
----- .

56,725 77,365
4,740 • 5,314 19,143 29,197

29,109 66,986 96,095
9,824 18,690 17,122 45,636

Note
__________________________ __ __________Qty. consumed

quantity of 40,820 tonnes, 46,320 t^iir.cs, 61,803 tom.es, 47,623 tonnes, 51,780 tonnes, 
s u i ^  w i^ n \h e  P ^n  tonnes were dcspatchcd to other parlies in addition to the quantity con-



Steel Scrap
Quantitj’ envisaged in the DPR—Rolling Mills 4,69,000 — 26.1 % of Steel ingot input.

S.M.S. 3 6 ,0 0 0 —2% of St';el ingot input.
Total 5,05,000

Consumption of scrap in the SMS as per DPR — 4,96,000 _
Quantity recovercd/consum cd

Year RollingMills S.M.S. RejectedRolls
Total

1 2 3 4 5 6
1970-71 . . . . Qty. recovered 2,46,532(25.0) 71,412(7.2)

1,673 3,19,617
Qty. consumed 2,64,946 773 2,65,719

1971-72 . . . . . ' Qty. recovered 2,01,764(23.5) 53,279(6.2) 791 2,55,834
Qty. consumed 2,30,275 798 2,31,073

1972-73 . . . . . Qty. recovered '1,46,603(24.0)
88,660(8.6)

388 3,35,651
Qty. consumed 3,09,650 1,186 3,10,836

1973-74 . . . . 2,56,059
(25.8)

63,451
(6.4)

384 3,19,894

Qty. consumed 2,70,718 3,057 2,73,775
1974-75 . . . . 2,41,468(22.6)

92.557(8.7)
788 3,34,813

Qty. consumed 2,52,066 2,746 2,54,812

o\



1975-76

1976-77

1977-78

Qty. recovered 3,10,416
(24.0)Qty. ccnsumcd

Qty. rccovercd 3,27,126
(21.8)

Qty. consumed 2,94,512
Qty. recovered 3,69,623

(26.3)Qty. consumed 3,26,166
N otes : (1) Figures in brackets indicate pcrcentagc of recovery.

82,173 635 3,93,224(6.4)
3,46,517 3,686 3,’̂ D,203
1,05,807 3,916 4,36,849(7.0)

89,137 3.83,649
84,271(6.0) 2 991 4,56,885
62,244 3,88,408

(2) I''^*i*l*tion to consumption within the plant a auantitv o f 2 6  fnnt-r-c m e  ̂ »tonnes, 44,337 tonnes, 72,630 tonr.cs, 80,899 tonnes L d  5^214 S
(3) Out o f total consumption o f 4,96,000 tonnes c f  steel sera D 3 37 finn to ' sc years.m L.D. converters and balancc 1,59,000 tcnncs in open Ih fw n a c e r ”  ‘̂ ^P^cted to be consumed
(4) Th, , a » l  i„ ,h .  s . » l  M d,i„s Stop l,,d .d cs  ™ o v „  o f ,cn,p  to n , s l.g  b ,  ,he

Os



 ̂ ANNEXURE XXIV
(ReferredJo in'piragraph 6.01.01)

Statement showing the extent o f variance in cost per tonne clue to different causes

SI. Name of Product No.

1. B.F. Coke & Nut Coke

2. Hot Metal

3. (a) Steel Ingots OH

Favourable (+ )  
Adverse (—)

(In Rupees)
Year Coal blend Material Capacityvariance usage utilisation variance variance

Variance due to change in rate and other causes

Total

. 1973-74 ( + ) 0.96 ( + ) 0.45 ( - ) 5.15 ( - ) 25.43 ( - ) 29.17
1974-75 (+ ) 3.84 (+ ) 2.74 ( - ) 8.92 ( + ) .1.96 (--) 0.38
1975-76 (+ ) 0.55 ( + ) 2.41 ( - ) 0.95 ( - ) 51.70 ( - ) 49.69
1976-77 (+ ) 2.30 (+ ) 4 .10 ( - ) 0.58 {+ ) 19.19 ( + ) 25.01
1977-78 (+ ) 4.23 {+ ) 5.50 ( - ) 4.66 ( - ) 15.55 ( - ) 10.48

. 1973-74 ( - ) 6.82 ( - ) 8.75 ( - ) 50.11 ( - ) 65.68
1974-75 ( + ) 16.95 ( - ) 8.02 ( - ) 22.83 (--) 13.90
1975-76 (+ ) 10.91 (+ ) 1.34 ( - ) 46.55 ( - ) 34.30
1976-77 ( - ) 3.61 (+ ) 1.49 (+ ) 16.43 ( + ) 14.31
1977-78 ( - ) 20.72 ( - ) 3.47 ( - ) 33.51 ( - ) 57.70

. 1973-74 ( - ) 6.42 ( - ) 42.17 ( - ) 106.99 ( - ) 155.58
1974-75 ( - ) 0.49 ( - ) 48.26 (+ ) 7.19 ( - ) 41.56
1975-76 ( + ) 22.15 ( - ) 6.86 {+> 1.38 ( + ) 16.67

. 1976-77 ( - ) 3.51 (+ ) 22.41 (+ ) 11 68 ( + ) 30,53
1977-78 ( - ) 35.42 (+ ) 2.15 ( - ) 102.43 ( - ) 135.70

o\00



3. (6) Steel Ingots LD

4. Plates

5. H.R. Coik

6. H.R. Sheets & Plates

7. H.R. Silicon Sheets.

1973-74
1974-75
1975-76
1976-77
1977-78
1973-74
1974-75
1975-76
1976-77
1977-78
1973-74
1974-75
1975-76
1976-77
1977-78
1973-74
1974-75
1975-76
1976-77
1977-78
1973-74
1974-75
1975-76
1976-77
1977-78

( - ) 3.17 ( - ) 12.37
C-) 7.93 ( - ) 12.86
( - ) 12.52 ( - ) 0.56
(~ ) 13.59 ( + ) 7.34
{ - ) 14.64 ( - ) 10.12
(+ ) 13.03 ( - ) 30.47
( + ) 14.80 ( - ) 20.62
( + ) 13.27 ( + ) 30.37
(+ ) 1.52 ( + ) 20.29
( + ) 17.06 ( + ) 5.71
(+ ) 0.14 ( - ) 29.70
( - ) 0.51 ( - ) 22,33
(~ ) 29.46 (+ ) 8.17
( - ) 3.17 ( + ) 1,48
( - ) 9.12 ( - ) 9,34
(+ ) 17.43 ( - ) 35,16
( + ) 22.35 (~ ) 44,13
(+ ) 12.75 (+ ) 28,01
( ~ ) 87.76 ( + ) 28.91
( + ) 18.09 ( - ) 18,44
( - ) 93.60 (—)491.21
( - ) 65.06 (—) 294.45
( + ) 1.09 (+ ) 23,69
( + ) 52.42 (—>727.12
( + )  119.60 (+ ) 67,45

( - )  120.91 
r—)- 30.19 
( - )  33.45 
( + )  24.75 
( - )  78.35
(—) 221.81 
( ~ )  106.59 
( - )  15.51 
(+ )  58.55 
(—) 200.85

(—) 136.45 
{ - ) ‘'5 0 .9 8  
(—) 46.53 
f + )  18.50 
(—) 103.11
f—) 239.25 
( - )  112.41 I 
( + )  28.13 
( + )  80.36 
(—) 178.08

( - )1 8 1 .4 3  (—) 210.99 
( - )  110.76 ( - )  133.60 
(—) 56.70 (—) 77.99 
(+ )  5.18 ( + )  3.49
( - )  132.14 C -) 150.60
(—) 224.13 (—) 241.86 
(—) 176.96 ( - )  198.74 
( - )  101.58 (—) 60.82 
( + )  25.12 ( - )  33.73 
( - )  114.46 ( - )  114.81
(—) 522.64 (—) 1107.45 
(—) 509.91 (—) 869.42 
f—) 194.38 (—) 169.60 
{ - )  244.32 ( - )  919.02 
(—) 517.04 (—) 329,99



8

8. C.R. Coils

9. C.R. Sheets .

10. Galvanised Sheets .

1973-74
1974-75
m s -1 6
1976-77
1977-73
1973-74
1974-75
1975-76
1976-77
1977-78
1973-74
1974-75
1975-76
1976-77
1977-78

(+ )  4.71 ( ) 24.49 ( - )  222.49 ( - )  242.27
( + )  6.25 f—) 25.08 ( - )  207.09 ( - )  225.92
(+ )  4.57 (—) 23.53 (—) 86.12 (—) 105.08
( + )  9.34 (+ )  34.49 (—) 25.57 ( + )  18.26
(+ )  NA  NA NA NA
(+ )  5.24 (—) 34.74 {—) 279.15 ( - )  308.65
(+ )  13.95 (.—) 46.59 (—) 243.99 (—) 276.63
(+ )  22.23 (—) 40.43 ( - )  98.40 ( - )  116.60
{ - )  82.08 (+ )  22.81 ( - )  32.33 f—)j^91.60

NA  NA NA NA
(+ )  18.07 ( + )  3.61, (—) 3 7 6 .0 6 K -)  354.38
(—) 54.04 ( + )  .42.70 (—) 258.99 (—) 270.33
(+ )  4 .66 (+ )  50.83 (—) 47.96 (+ )  7.53
(+ )  147.89 (—) 58.63 (—) 58.97 ( + )  30.29

N A  NA NA NA

O



Di'p'Ttmcnts
1

. ANNEXURE XXV 
(Referred to in paragraph 7.02)

Statement showing cast of labour for producing one tonne o f  ingot steel

U'orks Department 
Wages and Sal.irics 
Overtinx' .
Inantivc B nus .
Total

Administration & Township 
Wag:s and Salaries 
Overtime .
Incentive B.'nus .
Total
Grand Total

(Figures in Rup '̂os)
1970-71 1971-72 1972-73 1973-74 1974-75 <975-76

2 3 4 5 6 7
1976-77 1977-78

9

86.65 
4.59  
7 50 

98.74

116.30
7.15
5.04

128.49

100.30
8.59
9.17

113.06

119.75
9.35

10.88
139,98

139.40
14.40
12.95

166.75

141.78
12.26
22.69
176.73

127,44
9,63

22,58
159,65

141,91
16.82
22,71
181.44

30.47
0.69

41.15
1.78

26.19
1.36

28 ,'75 
1.66

33,35
2.20

34.66
1.63

30.76
0.90

32.06
1.45

31.16 42.93 27.55 30.41 35,55 36.29
0.61

32.27
1,02

34,53
129.90 171.42 145.61 170.39 202,30 213.02 191.92 215,97



ANNEXURE XXVI
(Referred to in paragraph 8.01)

Statement showing inventory holding of the Plant at the end o f the year (Rupees in lakhs)
Total Finis-sales shedexcluding andfxcise Semi­duty. fini­freight shed3 etc. stcckasno.o fmonths'sales

Year

1

Total invcn- Stores and tories of raw Spires tm\.tcrials, (excludingstcrcs and sprrcs(ex- cludii'.g in transit) finished, semi-finished products and other raiscclla- necus stcrcs at the end of the year

in transit)

Raw Finished materials semi- C.xclu- ding in transit)

Totsl Total consump- ccnsump- feishcd tion of £ticnof products Stf r̂es & raw mat -(includir.g spares rialsin transit) during duringthe year thcyopr(iricluding (including expendi- expdr.ture duringduring ccnstru-constiu- ctioiijction)

Year end inven­tories as no. of mcnths’ consump­tion
Stcrcs & spares Raw

1970-711971-721972-731973-741974-751975-761976-771977-78 (13 months)

6,337.597,147.218,751.8810,434.28]i,758.6115,272.3217,001.1915,618.17

3.382.74 3,885.97 4,979.79 5,106.53 5,605.48 5,761.716.090.75 8,279 35*

4 5 6 7 8 9 10 11
577.23 2351.69 1296.40 3538.98 31.31 1.96 9926.11 2.84
788.74 2458.31 1428.28 3311.88 32.65 2.86 8761.87 3.37
812.77 2944.56 2153.09 4237.75 27.75 2.30 11063.04 3.19
809.03 4506,03 2454.79 4679.74 24.96 2.07 11914.70 4.54
SOI.55 5231.76 2703.57 6563.82 24.88 1.65 16691.02 3.76

1057.28 8431.22 3248.25 9864.45 21.29 1.29 1’9027,32 5.32
1386.07 9500.46 5475.95 11673.67 13.35 1.42 25912.45 4.40
1137.62 6159.20 6771.39 12746.10 15.89 1.16 31262.35 2,50

*It mcludes stcxk of ingot moulds & bottom plates which were earlier included ui;dcr the head “Finishcd/semi-finishcd 
piodiicts” upto 1976-77.



R a w M i t.risIs Unit " f t c Ac t uTl T'  ---------

^̂■̂‘-'̂ 2 1972-73 1973-74 1974-75 1975-76 1976-77 i g m s "

ANNEXURE XX\'II
(Referred to in paragraph 10.02.03)

ncrs M anage­
ment

1
10 11

™ ; c r c “  " T , ®

— . . k w h  ; o ' , r : „ r  ' ■■ •• ■ "  ̂-------—_____ _________  ____________  1270 1074 J 083 1 077 1161
<>■ At 59.2% hycircgen in coke oven gas. -------------------------------------------------------------------------
'*B ffrrcccw rsirn ® cf\?aX ^ syIfm ffN S^ ^  available in coke, oven gas supply by the Steel Plant.
‘ 'After co>-v<rsi-n of hrating <;ystcm sv'tem chare ri ^'®'^''“^^” *̂̂ 8‘-®'™suscc:Esthchjatingmcdiuin.g <;ystcm, system charged ever to Naphtha in Oct., 1973.



ANNBXURE XXVm
(Referred to in paragraph 10.02.04)

Unit Year
Cakn- Standard Planned Availabledar hours shuthours down (3 - 5)hours

Aetuflworking ---------h .̂urs Mcch.Maint.hours

Analysis c f dc \vn time
Ekct. Inst. SparcMaint. Maint. hours hours hours

10 11

Naphtha Plant

Ammonia Plant

1971-72 8784 7920 268.8 8515.2 7351.2 887.8 276.2
1972-73 8760 7920 295.3 8464.7 7035.5 1053.7 _ 6.9 7.5 361.1
1973-74 .8760 7920 1410.1 7349.9 6747.1 242.0 1.8 0.8 358,2
1974-75 8760 7920 119.8 8640.2 7656r2 205.5 1.5 777, C
1975-76 8784 7920 909.3 7874.7 7697.2 151.3 5.2 0.7 20.3
1976-77 8760 7920 780.3 7979.7 77S0.8 126.9 1.0 61.0
1977-78 8760 7920 752.9 8007.1 7989.7 ■ 6.2 11.2
1971-72 35136 31680 2265.6 32870.4 21786.1 2595.3 1482.2 24,6 6982.2
1972-73 35040 31.380 2159.6 32880.4 21973.6 4242.6 238,1 13.3 6412.8
1973-74 35040 31680 3878.3 31161.7 22273.5 1130,0 9,4 11.3 7737.5
1974-75 35040 31680 3574.8 31465.2 23723,1 1582.0 346,0 65.1 5749.0
1975-76 35136 31680 2671.9 32464.1 29182.3 86.3 111.6 3083.9
1976-77 35040 31680 1083.7 33951.3 31585.3 343.8 213,1 . 0,3 1808.8
1977-78 35040 31680 1691.6 33348.4 31806.4 82,5 64.6 1394.9

-J



Nitric Acid Plant

Nitrolitnc Stone 
Plant

1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

35136
35040
35040
35040
35136
35040
35040
35136
35040
35040
35040
35136
35040
35040

31680
31680
31680
31680
31680
31680
31680
28800
28300
28800
28800
28800
28800
28800

3107.8
1636.8
3164.5 
9395.7
4601.3
5026.3
4641.2
1954.3 
4833.0

10264.8
9276.3
6508.9
4857.5
6557.8

32028.2
33403.2
31875.5
25644.3
30534.7
30013.7
30398.8
33181.7
30207.0 
24775.2 ■
25763.7
28627.1
50182.5
28482.2

14730.8’
15080.8
14785.2
18036.1
23918.3
25033.2
24626.5
13387.8
13761.6
12618.4
16622.9
20930.9 
20298.8 
19033.0

5632.9
6171.9
4484.2
2232.6 

.3312 .4
2419.0
1954.8

10092.4
5387.7
2637.3 
1760.2
2481.6
2562.6 
2530.9

4 .2
454.8

4090.7 
54.0 
66.6
95.8 
67.6

214.1
263.1
219.7
205.1
254.2 
239.1 
320.5

♦
2.8 11657.5

• 5.0 iJ690.7
2.9 8512.513.3 5308.38.1 3229.3

16.5 2449.2 ,
34.8 3715.1
28.2 9459.241.5 10753.1
30.0 9269.819.9 7155.632.2 4928.2
6.8 7075.212.8 6585.0

MGIPRRND-S/9 C & AG /81-TSS II- •2 5 -ll-8 l-2 ,04 f.
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