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A  reference is invited  to Paragraph 5 o f  the Prefatory Rem arks 
con ta in ed  in  Part I o f  the R eport c f  the Com ptroller & Auditor 
G eneral o f  India— U nion  G overnm ent (C om m ercia l) 1980  
w herein it vras inter alia m entioned that the R eport on the working 
o f  the H industan  S teel L im ited— an undertaking selected  for 
appraisal by the A udit B o ard --\va 3  under finalisation. In  this 
<^ase, A u d it B oard consisted  o f  the follow ing m em bers :—

( 1 )  Shri T . R engachari, Chairman, A udit B oard and
E x-o fS cio  A dditional D eputy  C om ptroller and
A u d itor G eneral (C om m ercia l) up to  29th  February,
1 9 8 0 .

( 2 )  Shri P . P . Gangadharan, Chairman, Audit B oard and
Ex-oiTicio A dditional D eputy. C om plroller and
A uditor G eneral (C om m ercial) with effect from  
1st M arch, 1980 .

( 3 )  Shri K. S. M urthy, M em ber, A udit Board and 
E x-officio  D irector o f Com m ercial A udit, R anchi up 
to 13th M arch, 197 8  and as M em ber, A udit Board  
and ex-officio  D irector o f C om m ercial A udit. 
B angalore from  9th M arch, 1979.

( 4 )  Shri M . Prem  Kumar, M em ber, A udit Board and  
E x-officio  D irector o f  Com m ercial A udit, Bangalore 
u p  to  2 3 r d  J a n u a r y ,  1 9 7 9 .

( 5 )  Shri A . G hosh, M em ber, A udit Board and Ex-officio  
D irector o f  C om m ercial A udit, Ranchi from  
29th  M arch, 1978  to  10th M ay. 1981.

PR EFA TO R Y  REMARKS
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( 6 )  S h ri T .  K ,  K r is h n a  D a s , M e m b e r , A u d it  B o a r d  a n d  
E x -o f f i c io  D ir e c t o r  o£  C o m m e r c ia l  A u d it ,  R a n c h i  

w ith  e f fe c t  f r o m  1 1 th  M a y ,  1 9 8 1 .

( 7 )  S h r i B .  R .  S a le , E x e c u t iv e /M a n a g in g  D ir e c t o r ,  
M a h in d r k  a n d  M a h in d r a  L im ite d , B o m b a y — P a rt -  

t im e  M e m b e r .

( 8 )  ♦ P ro f . N .  S . R a m a s w a m y , D ir e c t o r ,  In d ia n  In stitu te  
o f  M a n a g e m e n t , B a n g a lo re — ^Part-time M e n jb e r .

2 . A i i e r  c o n s id e r a t io n  o f  th e  R e p o r t  b y  th e  A u d it  B o a r d ,  at 
its  m e e t in g  h e ld  f r o m  2 8 th  N o v e m b e r  t o  1st D e c e m b e r ,  1 9 7 7 , 
th e  R e p o r t  d e a lin g  w ith  th e  f o l lo w in g  u n its  a n d  c o n ta in in g  d a ta  
u p  t o  1 9 7 5 -7 6  w a s  is s u e d  t o  th e  M m is try  o£  S te e l a n d  M in e s  o n  
1 5 th  M a r c h , 1 9 7 8 , f o r  a c c e p ta n c e  o f  fa c ts  a n d  c o m m e n ts , i f  

a n y : —

( i )  B h ila i S tee l P la n t.

( i i )  R o u r k e la  S tee l P la n t.

( i i i )  D u r g a p u r  S tee l P la n t.

( j v )  A l lo y  S tee ls  P la n t.

( v )  C e n tra l C o a l  W a sh e r ie s  O rg a n isa tio n .

( v i )  G e n e r a l C h a p te rs  co n ta in in g  a n  o v e r a ll  su m m a tio n  
o f  p e r fo r m a n c e  o f  v a r io u s  u n its  in c lu d in g  C e n tra l 
S a les  O rg a n isa t io n s , C e n tra l T r a n s p o r t  &  S h ip p in g  
O rg a n isa U on , R e s e a r c h  & D e v e lo p m e n t  &  S tatistica l 
Q u a lity  C o n tr o l ,  a n d  In tern a l A u d it  o f  th e  C o m p a n y  

as a  w h o le .

'O i c  rep lies  o f  th e  M in is try  to  th e R e p o r ts  o n  B h ila i S teel 
P la n t, R o u r k e la  S tee l P la n t, D u rg a p u r  S tee l P la n t a n d  A l lo y

•P rof. N . S . R am asw am y did  not nttor.d any meeting.

( i v )



S te e ls  P la n t  w e r e  r e c e iv e d  b y  N o v e m b e r  1 9 7 8 . P ^ a l  re p ly  o f  
th e  M in is tr y  re la t in g  t o  g e n e r a l p o r t io n  w a s  r e c e iv e d  b e tw e e n  

N o v e m b e r  1 9 7 8  a n d  M a y  1 9 8 0 .

3 . T h e  m e e t in g  o f  th e  A u d it  B o a r d  w ith  rep resen ta tiv es  o f  
th e  M in is t r y  a n d  S te e l A u th o r ity  o f  In d ia  L im ite d  ( S A I L ) ,  f o r  
d is c u s s in g  th e  r e p o r ts  o n  th e  B h ila i a n d  R o u r k e la  S tee l P la n ts  w as 
in it ia lly  p r o p o s e d  t o  b e  h e ld  in  O c t o b e r  1 9 7 9  b u t  h a d  t o  b e  
postponed a t th e  r e q u e s t  o f  th e  M in is tr y  f r o m  tim e  t o  t im e  and 
u lt im a te ly  c o u ld  ta k e  p la c e  in  F e b r u a r y  1 9 8 1 . T h e  in itia l R e p o r t  
w h ic h  in c lu d e d  d a ta  u p t o  1 9 7 5 -7 6  h a d , th e re fo re , t o  b e  u p d a te d  
t o  in c W d e  th e  d a ta  u p to  1 9 7 7 -7 8 .  [F r o m  1st M a y ,  1 9 7 8 . 
H in d u s ta n  S te e l L im ite d  s t o o d  d is s o lv e d  u n d e r  th e  P u b l ic  S e c to r  
I r o n  a n d  S te e l C o m p a n ie s  (R e s t r u c tu r in g )  a n d  M is c e lla n e o u s  
P r o v is io n s  A c t ,  1 9 7 8  w h e r e b y  a ll th e  co n st itu e n t u n its  o f  th e  H S L  

s t o o d  tr a n s fe r re d  t o  S A I L ] .

4 .  T h is  p a r t  c o n ta in s  th e  resu lts  o f  th e  a p p r a is a l u n d er ta k en  
b y  th e  A u d it  B o a r d  o n  th e  w o r k in g  o f  B h ila i  S te e l P la n t  o f  tht. 

e rs tw h ile  H in d u s ta n  S tee l L im ite d .

5 .  T h e  R e p o r t  w a s  f in a lise d  b y  th e  A u d it  B o a r d  a fte r  ta k in f  

in to  a c c o i m t :

( a )  th e  resu lt  o f  d is cu ss io n s  h e ld  w ith  th e  rep resen ta tiv es  
o f  th e  M in is try  o f  S tee l a n d  M in e s  a n d  th e  S teel 
A u th o r ity  o f  In d ia  L im ite d  at its m e e t in g  h e ld  o n  
1 9 th  a n d  2 0 th  F e b ru a ry , 1 9 8 1 ;  a n d

( b )  th e  a d d it io n a l in fo r m a tio n  fu rn ish ed  b y  th e  M in is t r y / 
S tee l A u th o r ity  o f  In d ia  L im ite d  in  A p r i l /J u n e

1 9 8 1 .

6 .  T h e  R e p o r t  o n  R o u r k e la  S teel P la n t f o r  w h ic h  m e e t in g
w a s  h e ld  in  F e b r u a r y  1 9 8 1  a n d  th o s e  f o r  D u r g a p u r  S tee l P la n t, 
A l l o y  S tee ls  P la n t a n d  C e n tra l C o a l  W a sh er ies  O rg a n isa t io n  f o r  
w h ic h  d is cu s s io n  w a s  h e ld  w ith  th e  rep resen ta tives  o f  th e  M in is t r y /  
S A I L  in  J u n e  1 9 8 1  a re  u n d e r  fin a lisa tion  a n d  wiD b e  p re se n te d  

-'separately. i

(V)



7 . The Comptroller and Auditor General of India wishes to 
place on record the appreciation of the work done by the Audit 
Board and acknowledges with thanks the contribution, m 
particular, of Shri B. R. Sule. the part-time technical Member 
U o  is not an officer of the Indian Audit and Accounts
D e p a r t m e n t .  .

( v i )



The Hindustan Steel Limited (HSL) was registered on 
19th January, 1954 as a joint stock company under the Companies 
Act to construct and manage the Steel Plant at Rourkela. With 
effect from Is^ April, 1957, the Bhilai and Durgapur Steel Plants 
which were being set up departmentally under the control of the 
then Ministry of Iron and Steel, were also transferred to it. 
In March 1973, Hindustan Steel Limited bccam e a subsidiary 
of Steel Authority of India Limited (SAIL). It was decided 
in te r a lia  at that time to constitute Bhilai Steel Plant which was a 
part of Hindustan Steel Limited as a separate company. Bhilai 
Ispnt Limited was accordingly incorporated as a subsidiary of 
SAIL to take over the functions of Bhilai Steel Plant. However, 
transfer of assets and liabilities of Bhilai Steel Plant did not 
take place and the plant continued to function as a part of 
Hindustan Steel Limited. Under the “Public Sector Iron and 
Steel Compaaies (Restructuring) and Miscellaneous Provisions 
Act 1978” the Steel Authority of India Limited was restructured 
from 1st May, 1978. H.S.L. stood dissolved under this Act 
and Bhilai Steel Plant stands transferred to SAIL as one of its 
constituent units with effect from 1st May, 1978.

The construction of the iategrated steel plant with a capacity 
of one million tonnes of :tee! ingots (0.77 million tonnes of 
saleable steel) was completed in September 1961 at a cost of 
Rs. 201.39 crores. The capacity was expanded to 2.5 million 
tonnes in terms of steel ingots (1.965 million tonnes of saleable 
steel) in October 1967 at a further cost of Rs. 149.45 crorcs. 
As a part of further expansion to 3.5 million tonnes of steel 
jngots, additional facilities for coke and iron making were 
provided by 31st July, 1971 (6th Blast Furnace) and 
^Sth January, 1972 (7th Coke Oven Battery) at a cost of

BHILAI STEEL PLANT

1.01 Introduction



R s . 4 5 .5 1  crores. T h e se  w ere  p ro v id ed  in  a d v a n ce  o f  s tee l 
m a k in g  fa c ilit ie s  in  ord er  to  m e e t  th e  sh o rtag e  o f  fou n d ry  grad e  
iron ; a s  a  resu lt, o n ly  th e  ca p a c ity  for  sa lea b le  p ig  iron  in creased  
to  0 .9 7  m illio n  to n n e s  b u t th e  ca p ac ity  fo r  th e  p ro d u ctio n  o f  
s te e l  in go ts  rem ain ed  th e  sam e, T lie  to ta l ca p ita l exp en d itu re  
incurred  o n  th e  p ro ject th u s a m ou n ted  to  R s . 3 9 6 .3 5  crores.

T h e  m a in  u n its o f  th e  in tegrated  s te e l p lan t in c lu d in g  the  
u n its b u ilt  u n d er th e  6 th  B la s t  F u rn ace  C o m p lex  stage , their  
rated  ca p a c itie s , m ajor in pu ts a n d  outp u ts and  th e  d istr ib u tion  of 
th e  o u tp u ts as p er  th e  D P R  (6 th  B la s t F u rn a ce  C o m p le x )  and  
a s in tim ated  b y  the M an a gem en t in  D e c e m b e r  1 9 7 7  u p to  P ig  
ca stin g  M ach in e  sta ge , are in d ica ted  in  A n n exu re  I.

1 .0 2  A s  p er  d eta ils  g iv en  in  A n n exu re  I, th e  fo llo w in g  is  th e  
p ro d u ct-m ix  en v isag ed  in  the P ro ject R ep o rt :—

(Lakh tonnes)

(A ) S aleable  Steel , . . •

(i) B illets . . . . . .

(i7) Merchant Sections . . . .

(m ) W ire R r d s ...............................................

(jv) Rails.......................................................

(v) H eavy  structurals S teel bars an d  shapes .

(B) P ig  Iron for sale . . . .

19.65

3.15

5.00

4.00

5.00 

2.50

10.05

A cco rd in g  to  th e  M inistry , th e  figure o f  1 0 .0 5  lak h  ton n es o f  
p ig  iron  for  sa le  sh ou ld  b e  9 .7 2  lakh ton n es after tak in g  in to  
a cco u n t castin g  lo sses  @  3 .2 5  per cen t (P ara  2 .0 4  r e fe r s ) .



2 .0 1  A s  against th e  rated  cap acity  o f  2 5  lakh  ton n es for  
stee l in go ts and  1 9 .6 5  lakh  tonnes for sa leab le  stee l, actual 
p rodu ction  during 1 9 7 0 -7 1  to  1 9 7 7 -7 8  w as as fo llo w s :—

(Figures in lakh tonnes)

2 .  PRODUCTION PERFORMANCE

Year

A

Budgeted Actual 
production production

Percentage of actual 
production

To rated To budge- 
capacity ted pro­

duction

1970-71 Steel Ing'ts 22.50 19.40 77.6 86.2
Saleable steel 17.07 15.49 78.8 90.7

1071-72 Steel ingots 22.00 19.53 78.1 88.8
Saleable steel 17.20 15.68 79.8 91.2

1972-73 Steel ingots 22.50 21.08 84.3 93.7
Saleable steel 17.90 17.46 88.9 97.5

1973-74 Steel ingots 22.50 18.94 75.8 84.2
Saleable steel 17.90 16.82 85.6 94.0

1974-75 Steel ingots 20.70 20.01 80.1 96.7
Saleable steel 16.55 16.93 86.2 102.3

1975-76 Steel ingots 22.50 22.09 88.4 98.2
Saleable sttel 17.70 18.50 94.1 104.5

1976-77 Steel ingots 22.50 23.02 92.1 102.3
Saleable steel 18.30 20.19 102.7 110.3

1977-78 Steel ingots 23.00 23.71 94.8 103.1
Saleable steel 19.25 19.30 98.2 100.3

. xjurii'.g jy/z-zj lo me prcnuctionoT saleable steel included
the production obtained from rilling of 26408 tonnes, 133520 
tonnes, 60928 tonnes, 29288 tonnes, 94744 tonnes and 38400 tonnes 
of steel ingots procured from Durgspur, Rrurkcia and Bokaro 
Steel Plants. This contributed to the higher utilisation of capacity 
in respect of saleable steel during 1972-73 to 1977-78.

It w ill b e  see n  from  the details g iven  above that, notw ith­
standing th e  u se o f  steel in gots from  D urgapur, R ourkela  and  
^ k a r o  Steel P lants during 1 9 7 2 -7 3  to  1 9 7 7 -7 8 , there w as short- 
raJl in  production  during 1 9 7 2 -7 3  to  1 9 7 4 -7 5 . T h is together w ith



the shortfall in 1970-71 and 1971-72 was attributed by the 
Management to the following factors :—

1970-71 : Constraints in the quality and quantity of refrac­
tories available, longer time taken in the Completion 
of certain repairs and some unexpected difhculties in

• Blast Furnace No. 4 and in the Blooming Mill,

1971-72 : Choking of hydraulic mains of coke oven b&tteries
installed under 1 million tonne stage (starting from 
May 1971), affecting the availability o’f coke to Blast 
Furnaces and gas to Steel Melting Shop and Roiling 
Mills.

1972-73. (a) Heavy absenteeism among key categories of 
employees in the main production departments on 
account of severe summer conditions.
(b) Inadequate availability of good quality stopper 
sleeves leading to difliculties in house keeping, higher 
consumption and shortage o f mould trains for a part 
of the year.
(c) Unsatisfactory quality of refractories resulting in 
low furnace availability and irregular supply of 
medium coking coal since September 1972 adversely 
affecting the quality oT coke and consequently the 
performance of Blast Furnaces.

1973-74 : Short supply of coal affccting the production of steel
ingots.

1974-75  : (i)  Shortage of coal.
(ii) Labour trouble in Blast Furance Department and 

Steel Melting Shop.



(iii) Unsatisfactory quality of refractories resulting 
in low furnace availability.

(iv) Non-starting of oxygen lancing in some of the 
Open Hearth Furnaces.

The plant management have analysed the reasons for loss of 
contribution margin due to internal and external causes from the 
years 1 9 7 3 -7 4  to 1 9 7 7 -7 8 ; the extent of loss due to the internal 
and external causes aggregated to Rs. 2 0 .3 8  crores. Details fire 
given in Annexure II.

UNIT-WISE PERFORMANCE
2 .0 2  Coke Oven Batteries

2 .0 2 .0 1  Six coke oven batteries each having 65  ovens were 
commissioned up to November 1966 . While production capacity 
for steel ingots continued to remain at 2 .5  million tonnes, the 
seventh coke oven battery w ith 65  ovens was built and commis­
sioned in January 1 9 7 2  as a part of the 6th  Blast Furnace Com­
plex to meet the shortage'of pig iron in the country. The total 
Cost of installation of these batteries was Rs. 4 0 .8 8  crores.

The total input capacity o f the seven coke oven batteries, as 
per the Project Report for 6th Blast Furnace Complex, is 40,10 
*akh tonnes o f coal (dry basis) per annum and they arc expected 
|o yield 30.63 lakh tonnes o f coke (dry) o f different sizes as 
indicated in Annexure I.

Some working parameters of the six coke oven batteries 
installed up to the 2.5 million tonnes stage as per the Soviet 

roject Reports were changed in the Project Report for the 6th 
last Furnace Complex prepared by the Design CeU o f the Plant,



resulting in  increase in  th e  rated capacity o f  the six  batteries as 
per d e t ^ s  g iven  b low  :—

P a rtic u la rs  o f  p ara-m eters .  A s  p er A s  p er
2 .5  M T P  P .R . fo r  

6 th  B F  
co m p le x

1 6 .4 1 7 . 1
17 1 7

74 76.4
6 6 ,6 6 8 .8

7 .4 7 .6

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

2 .4 4 2 .6 2

D r y  C h a rg e  p er o v en  (in  tonnes) . . . .
C o k in g  T im e  (in  h o u r s ) .....................................................  .
Y ie ld (d ry )  in  re la tio n  to  in p u t (in  p ercen tage) :

Gross Ccke dry . . . . . . .
+ 2 5  n u n  c o k e .......................................................................
(  — ) 2 5 m m c o k e ........................................................... ...........
R a te d  c a p a c ity  fo r  p ro d u ctio n  o f  c o k e  fo r  6 b atteries :

G ross coke (in  lak h  t o i m c s ) .............................................
+ 2 5  m m  c o k e  (in la k h  tonnes) . . . .

• (  —  )  25 m m  c o k e  (in la k h  tonnes) . ■ • .

O n  the basis o f  th e  revised  param eters, the rated capacity  
o f  the seven  C oke O ven  B atteries for B last Furnace grade coke  
w as show n as 2 7 .5 7  lakhs tonnes in  the D etailed  Project R eport 
for the 6th  B last Furnace C om plex. T h e D eta iled  Project R e­
port m ade n o  provision  for norm al m aintenance and capital 
repairs o f  the ovens and the aforesaid capacity w as arrived at o n  
the expectation  that all the co k e  ovens w ould  w ork throughout 
the year. T h e  M anagem ent have, how ever, adopted the capacity  
o f  2 5 .1 1  lakh tonnes a s the basis for reporting perform ance w ith  
effect from  January 1 9 7 4  as against the rated capacity o f  2 7 .5 7  
lakh tonnes adopted earlier. T h e  M anagem ent stated (D ecem ber  
1 9 7 7 )  that as the rated capacity o f  the six  C oke Ov'en Batteries 
built earlier w as 2 1 .9 8  lakh tonnes & the 7th  C oke O ven Battery 
added in  the 6th  B .F . C om plex  w as o f  the same capacity as that 
o f the existing batteries i.e. 3 .6 6  lakh tonnes; the rated capacity  
should b e  taken as 2 5 .6 4  lakh  tonnes, per ainnum w ithout making  
provision for repairs or 25 .11  lakh  tonnes after m aking provision  
for repairs.

O n this basis, the total input capacity, has been  worked out 
b y  the M anagem ent as 3 8 .5 0  lakh tonnes o f coal (d ry) per annum  
yielding 2 8 .4 9  lakh tonnes o f  cok e (d ry) o f  different sizes as 
given in  A nnexure I.



T lie  rated capacity b oth  in  term s of Input and output, the 
capacity  intim ated b y  the M anagem ent (D ecem ber 1 9 7 7 ) ,  the 
budgeted production and the actual production o f cok e during
1 970-71  to  1 9 7 7 -7 8  are g iven  in  A nnexure H I.

2 .0 2 .0 2  Productivity and Efficiency Analysis of Coke Ovens
( 1 )  T h e  assum ptions m ade in  the Project R eport o f the 6th

• B last Furnace C om plex  for achieving the rated capacity  (input 
and ou tp u t) o f  th e  co k e  ovens w ere :—

(a )  C oking  tim e— 17 hours,
( b )  C harge per oven— 17.1 tonnes o f  coal,
( c )  Y ie ld  o f  b last furnace grade cok e— 6 8 .8  per cen t o f  

the input oT raw coal,
( d )  Y ield  o f  gas— 3 0 4  N]VF per tonne o f  raw coal.

T h e  rated capacity had been  fixed on  the assiunption tliat 
all the cok e ovens should w ork throughout the year and conse­
quently  n o  provision  had been  m ade for norm al m aintenance and  
capital repairs o f  thg ovens. E ven  in  the 2 .5  m illion  tonne 
Project R eport prepared by  the Soviet C onsultants, there was 
n o  provision  for norm al m aintenance and capital repairs o f  the  
ovens.

A ccording to* the project estim ates o f R ourkela and Durgapur 
Steel P lants, prepared by M E C O N , how ever, the C ok e O vens in  
these plants are expected to  be operated for 3 5 2  and 3 45  days 
respectively in  a year.

T h e  M anagem ent stated (D ecem ber 1 9 7 7 ) that the dry charge 
p er oven  and the y ield  o f  cok e in  relation to  input as per the  
D P R  for the 6th  B last Furnace C om plex were on  the higher side 
and that the figures as per the 2 .5  m illion tonne Project Report 
should b e  adopted.



T . e  .a « e  M o w  _  U.e o f  B ,a s . F . a a c e  grade
gas during the 8  years ended 3 1 -3 -1 9 7 8  w ith  tl.e  various prescribed n orm s .

Y e a r

(!)
1970-71

1971-72

1972-73

1973-74

1974-75

1975-76

1976-77

1977-78

Note

Yi, ic' r s  . rv isF g  d N m  ms^ f  yi' P* r 
ir th. Pr< j' ct R ' pf i t D P R  <■ f  2.5 M T  plus 

f f  th  6lh B .F . AcViti^ rr I frcilitus 
C  m pl'X  6th B lrst F uir.rcc

N M m s fix c c  b y  N o rm s  
C< m m ittee  (1968)

A c tu r  Is

B .F .
c ^ k f r spfiar.tpgf' 

c f  ra w c f al

G r s  
N M ’  p̂  r 
tf nr.e r f  
r e w c o s l  chprg'i

IP Gtn Bi:si B .F .  ‘
• C  m p l  x ' s  ir tim rttd  c^kc plus N M  p .r  

b y  M E C O N p r .d s d r -  r u t  c o k e  nne o f  
pt. c’ by  th' M rrrg .--  as p .rcci'.- 

m r .t  (D ec . 1977) t ? g '  r f  
------------------------------------ c c a l  charge

B .F . G r s
cr k fP S  N M ^ p rr p rcfPtag'' t' n̂r.e r f  rfrawcral rawc'-al ch-rg'

B .F .
C l k c

dry
charge

G a s
NM 3

(2) (3 ) (4) (5) (6 ) (7) (8 ) (9)

6 8 .8 304 66 6 305 70 300 69 .15 306

68 .8 304 66 .6 305 70 300 68.81 286

6 8 .8 304 66 .6 305 70 300 6 3 .8 2 310

68 .8 304 66 .6 305 70 300 68 .53 ■ 314

6 8 .8 304 66 .6 305 70 300 6 8 .5 0 308

68 .8 304 66 .6 305 70 300 68.81 308

68 .8 304 66 .6 305 70 300 6 8 .79 30 2 '

68 .8 304 66 ,6 305 70 300 6 8 .2 2 290

o f  r a w

m ateria ls, e tc .



Tt will be seen from  above that actual yield o f the B F  coke  
'vas, approxim ately the &ame as envisaged in  the 6th B F  C om plex  
R eport but low er than the norm s fixed by the N o n n s C om m ittee.

( 2 )  T he standard oven hours as per D P R  and the actual 
available oven  hours during 1970-71  to 1 9 7 7 -7 8  are given  
b elow  :—

^car T o ta l oven A vailable 
hours as oven
per D P R  hours

excluding 
lim e taken 
for capital 

repairs

1970-71

1971-72

1972-73 

J97^-74
1974-75

1975-76

1976-77 

1 9 7 '.  78

(In lakh) (In lakh) 

3 4 .1 6  3 4 .1 6

3 5 .2 9

3 9 .8 6

3 9 .86

3 9 .8 6  

3 9 .9 7

3 9 .8 6

3 9 .8 6

32 .95

35 .19

3 3 .22

3 2 .5 0

3 4 .6 0

3 7 .6 7

3 9 .77

It m ay be m entioned  that major breakdowns occurred in  
^ o k e  O ven B atteries N o . 2 and 3 in  M ay 1971 . A  Technical 
y > n im itice  w as constituted by the Majiagenaent in July 1971  to  
^ vestiga tg  the causes o f  breakdowns, fixation o f  responsibility  

suggest rem edial m easures. T lie C om m ittee, in  its report 
A ugust 1971 , c^uiic to the conclusion that, desp ite  

clearly indicating various deficiencies and techno- 
gical vjolations o f recom m endations made b y  Soviet F xperts

C A G /8 1 — 2



during 1967 to 1971, technological violations were, by and large, 
continuing. A Soviet Expert also observed (March 1972) that 
(jamago to Coke Ovens took place due to gross violation of 
operational instructions.

A  sura of Rs. 77.63 lakhs had been spent on emergency 
repairs of Coke Oven Battery No. 1 (which had in the meantime 
also deteriorated) and 2 and 3 during 1971-72.

As a result of breakdowns in Batteries No. 2 imd 3 »nd 
deteriorating condition of Battery No. 1, there was lesser produc­
tion of coke and gas. While the shortage of coke was made 
good by procuring 77,900 tons of coke from Rourkela and Durga- 
pur Steel Plants as well as. private parties, Ae shortage of gas 
was partly made up by injecting 9,506 kilolitres of benzene (a 
costlier fuel having other industrial uses) valued at Rs. 53.71 
lakhs.

The Action Committee appointed by Government to study 
the working of public sector enterprises had also commented 
upon (May 1973) the improper maintenance of coke oven 
batteries. It had further suggested that an additional cokc oven 
battery should be completed in two years so that old coke oven 
batteries could be rebuUt-K)ne by one. The instaUation of the 
8th battery was sanctioned by Government at an estimated cost 
of Rs. 11.50 crores in September 1975. The battery was 
actually commissioned on 2nd November, 1979, at a cost oT 
Rs. 9.84 crores. According to Management, this is a stand-by
battery.

(3) The standard number of ovetas to be pushed as per the 
installed capacity, the number of ovens which should have been 
pushed on the basis of hours actî ally available and the projected 
coking time, the number of ovens to be pushed as per annual

10



pushed

1.86 1.79
1 .9 7 1.64
1.8 7 1.8 6
1.9 6 1.5 3
1 .7 7 1.6 3
1.92 1.82

1.9 5 2.02
2.09 2.08

plan and the num ber o f  ovens actually pushed during eight years
ending 31st M arch 1978 , w ere as follow s :—

(Figures in lakhs)

Y e a r  N u m b er o f  N um b er o f  oven s N um ber
oven s to  be that sh o u ld  h ave  o f  ovens

pushed as been pushed  ̂ actu a lly
per -------- ---------------- ----------

in stalled  A s per A s  per 
ca p a c ity  a va ilab le  ann u al

tim e plan

1970-71 . . ! ! ^ 0 1  2.01
1971-72 2 .0 8  1 .94
1972-73 ........................................ 2 .3 4  2 .0 7
1973-7^ . . . .  2 .3 4  1 .95
1974-75 . . . .  2 .3 4  1.91
1975-76 . . . • 2 .3 5  2 .0 4
1976-77 . . . .  2 .3 4  2 .2 2
1977-7S . . 2 .3 4  2 .3 4 _________________________

T h e M anagem ent attributed (January 1 9 7 7 ) the following  
rejison.^ for low er pushing in relation to  the aimual plan :—

197 0-7 1 .— Initially, in  framing th e  annual plan, a  high coke  
rate o f  around 8 40  Kgs. w as assumed. H owever, the actual coke  
rat© was m uch less (a t 8 1 0  K g s/ton n e) with usage o f sinter o f  
basicity 1.99. H ence the coke requirement, in spite o f  slightly 
higher hot m etal production, wa.s less. Pushing o f ovens was 
thereby regulated as per requirements o f  coke for iron making. 
Pushing would have been even higher but for the breakdown in  
the blast furnace N o . 4  in M ay 1970.

1 971-72 .— Because o f operational difScultics causcd by the 
extensive repair programme to  older batteries, pushing wa.<i con­
siderably reduced.

197 3 -7 4  and 1974-75.— Plant experienced uapreccdenteU 
difficulties in the coal supplies necessitating a cut back in the 
pushing schedule. T he plant was operated on a restricted schi-dulc.

1 975-76 .— T he coal supply position improved only in »hc 
latter part of the year.

11



(4; The taWc Wow .h»vs ihe K„wl nvcape coking time .veragel taken by diffcrcnl
Mitcries .tains 1970-71 to 1977-78 and llif r.inso of coking time taken as against 17 hours cxpeclul

in the Project Report :—
(Figures in hours')

Veai

1970-71

1971-72

1972-73

1973-74

1974-75

1975-76

1976-77

1977-78

A ctu a l average coking time in each b a ttv .^ '^

N o . 1 N o . 2 N o . 3 N o .'4 N o .5 N o . 6

19 ,4 1 9 .6 19 .7 19 .7 18 .2 18 .2

25.8 3 4 .7 25 .1 19.3 17 .0 16 .9

2 5.2 23.1 22.2 19 .1 17 .2 17 .1

25.8 24,1 2 4.6 23.3 • 20.8 20.7

22.1 22.3 2 1 .2 19 .4 19 .5

19.3 19 .9 19.0 2 1.3 19 .2 19 .0

19 .2 18 .9 18 .6 19 .4 18,3 18 .3

19 .7 1 9 .5 19.5 19 .2 18 ,9 18 .8

W a riy
---------- range Tor

N o . 7 a ll the 
Ir.Uti'ries

. .  1 8 . 2 - 1 9 . 7

18 .0  1 6 , 9 - 3 4 . 7

16 .0  16 ,0 — 2 5 ,2

19 .9  19.9- 25.8

18 .9  18 .9 — 22.-3

18 .5  18 .5 — 2 1.3

1 7 .9  1 7 .9  19 .4

18 .5  1 8 . 5 - 1 9 . 7

to



( 5 )  Charge rate of coal.— "̂fhe 1 m illioa  tonne and 2.5  
m illion  ton n e P rojcct R eports envisaged a  charge r^ite o f 56.4  
ton n es o f  co a l per oven  (d ry  b as is ). O n the basis o f  test check  
o n c e  in  a  year or so  (assum ing that the quantity charged bad  
rem ained constant throughout the y e a r ), the M anagem ent had 
adopted from  1 9 6 1 -6 2  an estim ated rate o f  about 17 tonnes 
to  1 7 .3 4  tonnes per oven  up to  1 9 6 9 -7 0  except during 1 966-67  
w hen  it w as 1 6 .4  tonnes. In the Project R eport for the 6th  Blast 
F urnacc C om plex, the charge per oven has b een  adopted  as
17.1 tonnes (d ry  b a s is ).

T he N orm s C om m ittee, in its R eport o f 1968 , had recom m end­
ed  that vveighment should b e  d on e in  at least 10  per ccn t o f  the 
ovens charged in  each  shift but this w as not done, as, according  
to  the M anagem ent (A p ril 1 9 7 5 ) , it was not possible to  set the 
w eighing sca les o f  th e  charging cars in  w orking order inspife o f 
b est efforts.

T h e actual charge r^tte w hich w as worked out o n  the basis 
o f periodical test check up to  A ugust 1972 ranged from  16.27  
to  16.57  tonnes. From  Septem ber 1972 , the quantity o f  coal 
charged is being worked out by back calculation on  the basis 
o f  consum ption o f  cok e in the B last Furnaces.

T hus the percentage o f actual yield is J lso  like-w ise derived  
iigure and not based on actual vveighment.
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1 4

T h e  tab ic  b elow  com pares ih c  actual average charge rate  
as w orked  out b y  the M an agem en t for the eight years en d in g  
3 1 st M arch  1 9 7 8 , w ith  the above-m entioned  norm s :—

(In  ton n es)

Y e a r A s  p er A s  p er
P r o j jc t D P R  fo r
R e p o r t 2.5 M X

fo r  6 th plus
B .F . A d d itio n a l

C o m p le x facilities 
in 6 lh 

.Blast 
F u rn a c e  
a s  in ti­

m ated  b y  
M E C O N  

and 
ad o p ted  

b y  the
M an ag em e n t

(D e ce m b e r
19 7 7)

____ _

1970-7! 1 7 .1 1 6 .4
197 1-7 2 1 7 .1 1 6 .4

1972-73 1 7 .1 1 6 .4
1973-74 1 7 .1 1 6 .4
1974-75 1 7 .1 1 6 .4

(975-76 1 7 .1 1 6 .4
1976-77 1 7 .1 1 6 .4
1977-7H 1 7 .1 1 6 .4

A v e ra g e
ch arg e

per
oven

R e m a rk s

1 6 .5 7
1 6 .4 7
16 .8 0
1 7 .2 8
1 7 .3 5
1 7 .3 4
17 .4 3
17 .6 8

D u rin g  the ycar.s 
19 7 5 -7 6 ,19 7 6 -7 7  and  
1977-78, the m o n th ly  
a verage ch arg e  ra n ­
ged fro m  1 7 .1 5  to  
17.49  ton n es, 1 7 .1 2  
to  17.6 2  tonnes 
a n d  17.56  to  17.80 
ton n es respLClively. ’

T he M anagem ent staled (A p ril 1 974) as fo llow s :—
“T he w cigliiiig  facility  installed in the charging

lorries goes out o f  order due to  intense heat, shooting
flam es, dusty and gaseous atmosi^herc. T he provision o f  
a w'cigh-bridgc on oven  top  is a lso  difficult due to design  
limitatioiT. H cnce, under the circum stances tlie present 
practice o f  arriving at d ie C oal charge is by back calcula­
tion  viz. arriving "at the weight o f  + 2 5  mm  cok e produced  
based on  consum ption at B last Furnaces, variation in 
depletion  and additions to  stock, screen losses at B last 
F urnaccs, load ings at C oke O vens and w orking out
thereafter the coal charge based on  C.F.R.T. formula.



T h e co a l charge thus arrived at is reconciled with the 
stock  balances on p h ysica l surs'ey. T he m ethod is found 
to  b e  rea listic .”

( 6 )  A vailability of coal
T hough shortage o f  cok e and gas during 1 9 7 1 -7 2  and 

irregular supply  o f  m edium  coking  coal during 1 9 7 2 -7 3  were 
am on g  the m ain  reasons for low er production  in B h ila i Steel Plant 
during those years, short receipt o f  coal w as the m ajor constraint 
during 1 9 7 3 -7 4  and 1 9 7 4 -7 5 . In  M ay and N o v e m ^ r  1 9 7 4 , the 
B oard was apprised o f  the im puct o f  the critical coa l p osition  on  
the w orking o f  C oke O ven B atteries at B hilai. D ue to the short 
receipt e£ coa l, the flushing rate o f ovens per day had to be varied  
t'roin m onth to  m ontli.

B esides shortfall in supplies, there were highly crratic 
fiu^-tuations in  the receipts, both  in  regard to quantity and quality, 
o f co a l supplied to the P lant and, as a result, situations o f  stockout 
in one or the other type o f  coal had to be faced occasionally , 
resulting in  frequent fluctuadons in  blend rado. Such changes 
in blend, according to  the M anagem ent, are highly undesirable, 
because the use o f untested blend can affect the pressures on  
oven  w alls during coking, leading to  form ation o f  stickers. W^iiie 
this problem  w as overcom e to the best extent possib le, yet the 
efloct o f  such blend changes on  the quality o f coke produced  
could  liot be controlled. Inconsistency in cok e quality both from  
pliycicai strength aspect and ash content in cok e had i(s dctri- 
nicntn! effect on the function ing o f  B last Furnaces. Copsccjuent 
on the use o f  direct feed coal (both  prim e and m edium ) and 
w ashed coal o f  higher ash content, (he coke had higlicr a‘'h 
content.

T he short supply o f  coal affected the perform ance o f  the 
Plant as under :

(a )  Owing to restricted operation of cok e ovens, carbo­
nisation time in all the batteries fluctuated widely and
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w as around tw ice the rated cai'bonisation tim e pres­
cribed for norm al operation, w ith the result that 
blank ing  o f  batteries had to b e  resorted to.

(h )  T hroughout the year 1 9 7 3 -7 4 , un iform ity in the co k e  
produced  and the stability  o f  regim e o f  b last furnaces 
could  not h e  m aintained.

( c )  T he liigh a«h content in cok e increased the silicon  
content o f  the h o t m etal. T his had deleterious effect 
on  the rcfractory linir>g and increased the duration 
o f heat and slag vo lu m e o f  open  hearth furnrccs.

T he sequence o f lc-5S pusliing o f ovens and higher coking  tim e, 
b esides resulting in  reduced co k e  reactivity and higher consum ption  
o f heat per lu iit o f production, set in a chain reaction leading to  
reduced stee l production

( 7 )  Coal hleiicl
T he Project R eport for 2 .5  M illion  T onne stage envisaged a 

blend 5 0  per cen t prim e grade CJharia) and 5 0  per ccnt 
m edium  coking coal ( B ok aro ). T he D utt C om m ittee appoln'c-J 
by the G overnm ent o f India in April 1969  on the R ational and 
Equitable Distribution o f  Cokinff C oal to  Steel P lants in  its report 
subm itted in A ugust 1 96 9 . recom m ended a blend o f  prim e gtadc  
f5 5  per c e n t) , m edium  grade (4 0  per c e n t) , and blendable grade 
(5  per c e n t) .

In a m eeting held oj> 1 8 -1 -1 9 7 0  betw een the M anagem ent 
and the representatives o f the M inistry o f  Steel & H eavy Engineer­
ing (D epartm ent o f Steel, M ines and M etals) and N C D C  CNow 
C C L ) it was decidcd that the Bhilai Steel P lant should use a 
blend of 66  per ccnt o f prim e grade and 34  per ccnt o f medium  
grade. The Chari C om m ittee in its report o f Septem ber 1975. 
how ever, recom m ended a blend ratio of 55 : 3S : 7 from  
i 9 76 -7 7 .
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. T he actual average blend, are
volatile  m atter o f  coal used during
indicated below :—

r- 'ig u x s  in  p .-rc e n w g c )(F

Y o a r P rim e  ■ M c t l iu n  
g r a d e  S ra ilc

w a s h e d  w a sh e d

1970-71

197]--;2
1972-73

1973-74 

:974-75

1975-76

1976-77

1977-78

(,8*
64 

60

65 

65 

59 

61 
57

29

27 

}2
28 

29 

34 

"'2 
36

Bl ■ d- 
a b lc  

g ra d e

3

9

8
7

6

,\sh  V otalile  
c. ntent m atter

17.54 

17.63 

17 .58 

17.96 

13 .09 

IS 86 
18 99 

19.84

24.49 

25 .00  

24 .36  

24.41 

24 .46  

2.' 'S
lyj

2 4 .90

♦ Includes II  p e r  c e n t  u n -u a s h e d  , c  a l.

Erratic receipt of coal, both in quantity and quality, duririt 
1973-74 caused by shortage of power in collieries and washorie!:, 
movement problem, ctc. caused v.uiation in blend ratio and ash 
content, the frequency of which had its detrimental effect on the 
working of coke ovens and Hast furnaces as mdicatccl 
sub-paragraph (6) above.

C S) P roperties o f  Blast Furnace C o k e

According to the Projcct Report for the 6th Blast Fuinac'o 
■complex, the blast lurnace coke should have tixcd carbon cf 
76.48 per cent and ash contcnt of 23.23 per ccnt. lo achieve



this, the feed coal should have an ash content of 17 ± 0.5 per 
cent. However, as raw coal had a higher ash content, the 
composition of coke was also different. The Management stated 
(December 1977) that the fixed carbon and ash content should 
be 75.6% and 23.0% respectively. The analysis of Blast 
Furnace coke produced during the eight years ended 31st March 
1978 is given in Annexure IV. It >vill be seen therefrom that 
while ash content was more than the figure indurated by the 
Management, in all the years, carbon content was lower during 
1973-74 to 1977-78.

2.03 Blast Furnaces

2.03.01 Of the six blast furnaces, three were installed under 
one million tonne stage, two under 2.5 iniilion tonne stage and 
one under the 6th Blast Furnace stage.

The daily output per furnace adoptetl in the million tonne 
Project Report was increased upward in the 2.5 million tonne 
Projeci Report and the 6th Blast Furnace Complex Project Report 
in respcct of the three furnaces installed under one million tonne 
stage, ns under : —

Daily output per furnace per day

1 8

A s  p A s  per 2 .5  A<: per
m illion m illicii 6th B .F . 
ton :ic  tonne C o m p lex

P ro ject P r o jtc t  P r c jr c l
Rep'M t R ep o rt R ep o rt

(tonnes) (tonnes) (tO)iiic.s)

Up;;n H e a lth  G n id e  i.e. B a sic  G ra d e  . 113 5  1 i 3 0 0

Tounctrv G riu lc  . . . . .  900 935 I10<)

Accordingly, the rated capacity of these furnaces built undler 
tlic one million tonne stage was increased. As .regartls die two 
furnaces built in the 2.5 million tonne stage and the one built



in  6th  B last F u rn ace  stage , tlic cap acity  o f  each  furnace is 1738  
toni>cs per d ay  (v o lu m e  b e in g  1719  c u m .)- T he present capacity  
o f  aJJ the s ix  fu rn aces put together, as per the 6 th  B last Furnacc  
C o m p lex  is , therclbrc, 3 0 .5 0  lakh tonnes o f  hot m eta l consisting  
o*' 2 2 .8 0  lakh  ton n es o f  b asic  grade m etal and 7 .7 0  lakh  tonnes 
o f  foundry grade m etal, the num ber o f  w orking  days per year  
being  3 5 0 .

D istrib u tion  o f  the tota l production , as en v isaged  in  the 6th  
B last F u rn acc C om p lex  P roject R ep ort is indicated  in A n n exu re T.

T he M anagem ent, h ow ever, stated  (D ecem b er  1 9 7 7 )  that the 
capacity  o f  the six  B last F urnaces w orked out to  2 9 .6 9  lakh tonnes, 
as per details g iv en  b elow  ;—

1 9

S !. U sefu l voIuniL' 
N o . in C u m .

G r a d e  
o f  h o t  
n icta l

C a p a c ity  
in  to n n es 
per d ay

N o . o f  
w o rk in g  

d a y s  per 
y e a r

A n n u a l
ProcUic-
tion
(in la k h  
ton n es)

1 . 1 7 1 9 B a sic !738 350 6.083

2. 1 7 1 9 • »* 17.38 350 6.083

3. 17 19 1738 350 6.083

4. iO.V, . IJ49 350 4 .0 2 2

5. 1033 . 1149 350 4 .0 2 2

6 . 1033 ! 149 00 0 .6 8 9

2 6 .9 8 2

(b> Fouiuir> 935 390 2 .7 1  i 

2 9 .6 9 3

T he distribution o f the 2 9 .6 9  lakh tonne:; o f hot m etal, as 
intim ated by the M anagem ent, is a lso  indicated in A nnexure 1.



r i le  a c tu a l p ro d u c u o n  o£ h o t ra cta l o f  d if fc ic n t  

d u rin g  1 9 7 0 -7 1  to  1 9 7 7 -7 8  w as as fo llo w s

Y ear

O')

1970-71

1971-7:

1972-73 

197.1-74

1974-75

1975-76

1976-77

1977-78

g r a d e s the budgeted production

(Figures ill lukh tonnes)

Bui'sctcd 
1’ rcc.l iiclion

in T o ta l

Ĉ )
21.00
2 4 .9 0

2 4 .0 0

2 5 .0 0  

23 .33

2 5 .0 0

25 .00  

2 7 .8 0

A ctu al P rodu ction

Basic Grade

G o o d
q u ality

t')
7 .9 5

10.76

13.00

9 .3 5

10.85

12.98 

14.31

13 .98

OfT-
gradc

(4)

Total

(5)

2 .48  

1 .65  

1.38 

1 .16  

0.88 
1.78 

1.85 

1 .79

F o u n d ry  G rade

G o o d
q u ality

(6)
10.43 

12.41 

14.38  

10 .51  

11 .73

1 4 .7 6  

1 6 .1 6

1 5 .7 7

10.43 

8 .3 2  

8 .8 0

10.43 

10 .47

8 .8 4  

11 .19  

10.49

OIT-
grade

(7)

0.66
0 .5 3

0.11
0 .0 9

0 .2 5

0 .5 2

0 .61

0 . 7 0

T otal

(8)
1 1 .0 9

8 .8 5

8.91

1 0 .5 2

1 0 .7 2

9 .3 6

11 .80

1 1 .1 9

Grand
Total

2 1 . 5 2  

21 .26 

2 3 .2 9  

2 1 .0 3  

2 2 .4 5  

2 4 .1 2

2 7 .9 6

2 6 .9 6

O

•I In itie annual budgets, there is no distirction between basic grade and loundry grade.



It w ill be seen  from  above that the tota l production of liot 
c ie ta l (b a s ic  as w ell as foundry grades) w as less than the rated 
cap acity  and  budgeted  production  ex cep t in  1970-71  and 1 9 7 6 -7 7 . 
T h e p rodu ction  o f  b asic grade hot m etal (s ilico n  contcrnt upto
1 .2 5  p er c e n t) w as a lw ays less 'th a n  the rated capacity , while 
that o f  foundry' grade fsilicon  content exceed in g  1 .25  per cent) 
w as m ore.

T h e M anagem ent attributed (January 1 9 7 7  and D eceniber  
1 9 8 0 )  (he fo llo w in g  reasons for shortfall ii> production  :—

( i )  T h e production  o f  hot m rtal w as regulated  by the 
dem and for steel m aking and availab ility  o f  orders 
for d isposa l o f  co ld  pig.

( i i )  O peration of b last furnaces w as afifected by inferior 
q u ality  o f co k in g  coal and, therefore, o f  cok e with 
high ash content.

( i i i)  Ofl’-take o f  hot m etal in steel m aking a lso  suffered 
due to extraneous constraints lik e inadequate avail­
ability  o f  refractories both  in regard to quality  and  
quantity.

f iv )  Shortage o f cok ing  coal during the years 1 9 7 1 -7 2  and
1 9 7 2 -7 3  consequent upon break-dow n o f  C oke Oven  
B attery N os. 2  and 3 in M ay 1971  and e-.xtensive 
repairs thereof.

(v )  A cu te  short supply o f  cok ing  coal during 197.3-74  
to  1 9 7 5 -7 6  resulting in restricted schedule o f  opera­
tion and stopping o f  blast furnaces one after the 
other suiting tlie availability o f coal in stock.

(v i)  T h e shortfall in production in 1 9 7 7 -7 8  was niainlv  
due to .shortage o f  cok ing  coal and industrial relations 
problem s at blast furnaces, besides deteriorating coal 
quality.

2 1



Production  o f  ofE-gtade hot m etal represented 14 .6  per cent,
10 .2  per cent, 6 .4  per cent, 5 .9  per cent, 5 .0  per cent, 9 .5  per  
ccnt, 8 .8  per cen t and 9 .3  per cent o f tota l production during  
1 970-71  to  1 9 7 7 -7 8  respectively. A  m ajor pfortion o f this cff-  
grade production w as chai'ged to the Steel M elting Shop. T he  
M anagem ent stated (D ecem b er 1 9 7 7 ) as fo llow s :—

“F or the purpose oi assessm ent and control o f  B last 
F urnace operation casts-ofi in  sulphur, are indicated as 
off-grade m etal. H ow ever, when the ofT-grade m etal is  
diverted to  S .M .S. m ixers it loses its identity and gets 
diluted and O .H . furnaces rcceive m elal w ith desired  
lim its o f Sulphur on ly” .

A s m entioned in  paragraph 1 .01 , the 6th  B last F urnacc, the 
7th C oke O ven  battery and the associated facilities were provided  
in ndvancc o f steel m aking facilities to  increase the capacity o f  
pig iron in  the country and licnce the capacity for production of 
steel ingots rem ained unchanged at 2 .5  m illion  tonnes. T he 6th 
Blast Furnacc and the 7 fh  C oke O ven battery w ere com m issioned  
in July 1971  and January' 1 9 7 2  respectively. H ow ever, one or 
the other o f the B last Furnaces rem ained idle and tlie production  
o f one or the other o f  ihe C oke O ven batteries w as a lso  low  for 
long  stretches during the period subsequent to  the com m issioning  
o f the 6th  B last Furnace and the 7th C oke O ven battery. A s  a 
result o f this, the production o f  hot m etal w as less than 2 4 .4 2  lakh 
tonnes (w h ich  w as th e  output envisaged with five B last Furnaccs 
after taking into  account the increase in capacity o f  3 blast 
furnaces) upto 1 9 7 5 -7 6 . In  other w ords, the production would  
have been still less in  these years had the 6th Blast Furnace and 
the 7th C oke O ven battery n o t been  installed. D uring 1 97 6 -7 7  
to  1 9 7 7 -7 8  the production slightly exceeded the rated output of 
five >Blast Furnaces but w as 9 1 .7  per cent and 8 8 .4  per cent of  
the rated capacity for the six  furnaccs as per the D .P .R . TTic 
h ot metal m eant for production o f  p ig iron had, therefore, to  be 
diverted in  all the years from  1 9 7 2 -7 3  onw ards for production  
o f steel ingots and hence the quantify o f  hot metal sent to the

22



p ig  casting  m ach in es w as lo w  as com pared to the rated capacity 
o f  the p ig  castm g m ach ines. l a  fact, the quantify sent to the pig  
casting  m ach ines from  1 9 7 1 -7 2  to  1 9 7 5 -7 6  w as even  less than 
the quantity o f  hot m etal sent in earlier years upto 1970-71  as 
shown, b e lo w  :—

23

Y ear H ot m etal 
required 

to be 
sent to 
I ho Pig 
C asting 

M achines 
as per the 

D .P .R .

H o t metal 
actually 
sent to 
the Pig 
Casting 

M achines

(In lakh  tonnes)

1967-68

1968-69

1969-70

1970-71

1971-72

1972-73

1973-74

1974-75

1975-76

1976-77

1977-78

3.30

4.31

9.38

7 .1 5

6.40 

f..90 

5 .9 5  

5 .U  

5 .89 

5 .4 2  

5.72 
5 .8 5  

9.0)

7 .4 1

W ith the increase in the production o f  h ot m etal in  1976-77 
and 1 9 7 7 -7 8  the d iversion o f  hot m etal to  Pig C asting M ech incs  
increased considerably.

2 .0 3 .0 2  Excesive production of Foundry Grade Hoi Metal :
T he Project R eport envisaged that the blast furnaces wouJd 

produce basic grade hot m etal required for the Steel M elting  
Shop and foundry grade for sale. T h e m ain difference in  the  
chem ical com position  o f  the tw o  grades is in their silicon content.
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It would be seen from the table given in previous sub-paia- 

Qcapii that the production of foundi? grade hot metal was more 
i id  of basic grade was less than envisaged. Consequently, 
foundr>- grade hot metal containing more silicon which is bad 
for Steel Melting Shop (SMS) operation, had to be charged ia 
the Steel Melting Shop.

The quantity of foundi'y grade bet metal chargcd ia SMS 
during i 970-71 to 1977-78 was as under

Quantily(m lakh ton nes )  6 . 7 8  5 . 0 2  5 . 9 8  7 . 0 9  6 .8 1  5 . 5^ 6 . 1 7  6 . 5 -

The Plant Management stated (February 1973) that the 
tcchnolodcal problem of containing the production of foundry 
grade metal had been tacklcd by a series o£ measures, like sizing 
of raw materials, increased use of supcrflux sinter etc. as a result 
of which unscheduled production of foundry grade hot metal 
had been more or less brought under control from the last quarter 
of 1971. It was also proposed to increase the use of smter, m 
stages upto 60 per cent of the burden, to wash (he iron ore at 
the mines and to standardise and decrease the variations in the 
quality of raw materials as well as the working parameters.

The Plant Management also stated (January 1976) that 
during 1972-73 and "l 973-74, there was shortage of coking coal 
aiiii blast furnaces had to be frequently stopped for want of coke. 
Rdorc cach stoppage, n lot of extra coke had to be charged to 
maintain the furnaces hot, resulting in production of more foundry 
oradc pig iron. It was further stated that efforts to improve the 
Blast Furnace technology, its process and tackling of operational 
problems were continuously made for producing more basic grade
hot metal.

It v.ill, however, be seen that a substantial quantity of foundry 
c r a d e  hot’ metal in excess of its rated capacity continues to be



produced . A ccord in g  to the M anagem ent (N ovem ber 1 9 7 7 ) ,  
^he m ain  reasons for excess protJuction o f foundry grade hot metal 
Were p oor quality  o f  raw m aterials, high alum ina to silica ratio  
'n  iron ore and higher ash  content in  coke as com pared to  
projected  norm s.

2 .0 3 .0 3  Furnace availability
A ccord in g  to  the Project R eports, each  blast furnace is 

exp ected  to  be in  operation  for 3 5 0  days in a year o n  3 shifts 
t>asis i.e. 8 4 0 0  hours.

■ /
If w ill, how ever, be seen  from  th e  details given in  A nnxure V  

^hat the b last furnaces w ere operated for less num ber o f  hours 
than envisaged  in  the Project R eports.

T h e  tim e taken for capila l and other repairs w as m ore in
the years than the provision  m ade in the Project R eports  

excep t in 1 9 7 7 -7 8 . N on-availab ility  o f furnaces upto the  
expected  level w as attributed by the M anagem ent to the follow ing
’■easons :—

(a )  T here were unexpected difficulties in blast furnace 
N o . 4  for which the furnacc was blow n out for  
4 0 4  hours during 1 9 7 0 -7 1 .

( b )  D u e to  choking o f  the hydraulic main o f  the million  
tonne stage cok e oven  batteries from  M ay 1971 , the 
availability o f  blast furnacc coke to  blast fiirnaccs 
w as afifected (1 9 7 1 -7 2 )  (Paragraph 2 .01  refers).

( c )  T here w as shortage o f  cok e for whicJi the Blast 
Furnace N o . 4 , even though repaired, w as not 
com m issioned  from  M ay 1 9 7 2  to September 1972 .

(d )  T here w as shortage o f coke for which the furnace 
N o. 3 w as kept on reserve from I6fh  February, 1974  
to  3rd M ay, 1975 .

C & A G /81— 3
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2 .0 3 .0 4  Efficiency and Productivity Analym of Blast Furnaces
Input output ratio

A n n exu re. V I  incorporates th e  data  relating to  the actual 
co n su m p tion  o f  im p ortant raw m aterials and the sla g  ans'ng^  
ner ton n e  o f  h o t m eta l p rodu ced  durm g the e ight years 1 9 7 0 - 7 1  
to  1 9 7 7 - 7 8  as com p ared  w ith  th e  norm s m d icated  m th e  P r o j e c t  
t Z .  no™  L I  by N O - 19 a^d the 
norms intimated b y  the Management m  December 1977 .

The following facts emerge from the data contained ia 
A n n exu re V I  ;—

( i )  T h e  co k e  rate sh ow ed  an im proving trend rcachiug  
the norm  during 1 9 7 3 -7 4 . T h e  C ok e consijm pticn  
w as le ss  th an  norm  during 1 9 7 4 -7 5 , 1 9 7 5 -7 6  an
1 9 7 6 -7 7  d esp ite  h igher ash con ten t m  cok e.

( i i )  H igher u se  o f sin ter d id  n ot result in low er u s e  of 
co k e  during 1 9 7 1 - 7 2 .  T h e M anagem ent stated  
(A u g u st 1 9 7 6 )  that cok e rate o f  b last furnaces 
d epends o n  a num ber o f co m p lex  factors and  not 
m erely  o n  the h igher u se o f sinter.

( i i i)  U s e  o f sinter during 1 9 7 0 -7 1  to 1 9 7 2 -7 3  w as less 
than  th e  provision  m ade in the P ro |ect R eport with  
c o r r e s p o n d in g  increase in iron ore.

( iv )  C onsum p tion  o f  iron ore and  sin ter put together for 
p rodu ction  o f  o n e  tonne o f h ot m etal w as m ore  
th an  that en v isaged  m  the Project R eport^ ^  
actual con su m p tion  in  term s o f  F e  con ten t o f  input 
w as a lso  m ore th an  th s  norm s fixed.

(V) T o ta l input per ton n e o f h o t m etal produced  during  
1Q 70-71 to  1 9 7 3 -7 4  w as m ore than the projected  
n orm , w h ile  during 1974-75 to  1977-78 it w as less  
th an  th e  norm .
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2 7

( v i )  T h e  s la g  arisings h ave in creased  gradually  y ear  after 
y ea r  up to  1 9 7 3 -7 4  ev en  th ou gh  th e  to ta l quantity o£ 
in p u t raw  m ateria ls &nd th e  qu ality  th ereo f rem ained  
m o re  o r  le ss  th e  sa m e (e x c e p t  in ferior quality  ot 
co k e  d u rin g  1 9 7 3 -7 4  to  1 9 7 5 - 7 6 ) .  S lag  arism g  
d ecreased  fro m  1 9 7 4 -7 5  onw ards. T h e  M an agem en t  
sta ted  (N o v e m b e r  1 9 7 7 )  that th e  m ain  rea so n  fo i  
h igh er  sla g  v o lu m e  w a s p oo r  q uality  o f  input 
m ateria ls, particularly  the h igher p ercen tage o f  ash  
co n te n t in  c o k e  and th at due to  sp ec ia l efforts and  
tech n o lo g ica l im p rovem onts tlic  h igher slag  arism g  
w as co n ta in ed  from  1 9 7 4 -7 5 .

2 .0 3 .0 5  Silicon Content
T h e  P ro ject R ep o rt for  th e  2 .5  m illion  to n n e  stage en v isaged  

silicon  co n te n t o f  o n e  per cen t and 2 .7 5  per cen t in b asic hot m etal 
and  fou n d ry  grade h o t m eta l resp e c tiv e ly ^  A ccord in g  to  the  
P ro ject R ep o rt o f  t h e  6 t h  B la st F u rn ace C o m p lex , th e  silicon  
co n ten t is 1 p er cen t and 2 .5  per cent resp ective ly . A lth ou gh  
th e  average silicon  co n ten t in  foundry  grade h ot m eta l w as less  
tlian  th e  P ro ject R ep o rt p rov ision , it w as sligh tly  h igher m  b asic  
grade h ot m etal. T lie  average actual s ilico n  co n ten t d m in g  
1 9 7 0 -7 1  to  1 9 7 7 -7 8  a lso  d iffered  from  furnace to  furnace.

H ic h  silicon  con ten t in  h o t m eta l is harm ful to  the furnaces 
in  th e  S tee l M eltin g  S h op . It m ay a lso  be
w eiaht per h ea t from  5 0 0  ton n es furnaces is ascribed by the  
M anagem ern  to h igh er s ilicon  con ten t in h o t m eta l [Paragraph
2 .0 6 .0 3 ( 4 )  refers].

In  Ju ly  1 9 6 5 , C entral E n gin eering  and D esig n  B ureau  
fC  E  D  B  )  h ad  recom m en d ed  that silicon  con ten t in  hot meta
sh ou ld  i io t  excecd  1 .2 5  per cen t for  sm ooth
hearth furnaces. H o w ev er , production o f  hot metal m Bhilai Steel



Plant during 1970-71 to 1977-78 contained more than 1.25 per 
cent of silicon content as indicated below ;—

Y e a r  1970- 19 7 1-  1972- 1973- 1974- 1975- 1976- 19 77-
71 72  73 74  75 76 7 7  78

2 8

Percentage o f  p ro- 52 42 38 50 48 39 4 2  42
d u ctio n  co n ta in in g
m ore th an  1.25 per 
silico n  con ten t.

W h ile  D u rg ap u r  S te e l P la n t h as g o t a D e s ilic o n isa t ic n  P la n t  
fo r  red u cin g  th e  s ilic o n  conlem t in  h o t m eta l, n o  su ch  fac ility  is 
a v a ila b le  in  B h ila i S te e l P lan t. T h e  C o m m itte e  o n  P u b lic  
U n d erta k in g s w er e  in form ed  b y  th e  M a n a g em en t {vide  
P aragrap h  81  o f  3 0 th  R e p o r t 1 9 6 6  3rd L o k  S ab h a) th a t a  
'D es ilico n isa ticn  P lan t c o u ld  b e  fab ricated  at a to ta l c o s t  o f  a b o u t  
R s . 2 .5  la k h s o n ly . In  rep ly  to  the recom m en d a tio n  m ad e b y  the  
C o m m itte e  for  early  in sta lla tio n  o f  the p lan t, the M in istry  o f  
S tee l, M in e s a n d  M eta ls  h ad  in form ed  th e  C o m m ittee  in January  
1 9 6 8  th a t th ere  h ad  b een  grad u al im p rovem en t in  the silicon  
c o n te n t in  th e  h o t m eta l and  it w as lik e ly  to  im p rove further a n d  
as su ch  th e  in sta lla tion  o f / a  D e s ilic o n isa tio n  P lan t w as n o t  
n ece ssa r y . T h e  R esea r ch  and  D e v e lo p m e n t D ep a rtm en t o f  th e  
S te e l P lan t, h o w e v er , la ter  o n  ( 1 9 7 1 )  su g gested  th e  in sta lla tion  
o f  a  p ilo t  p lan t b u t d id  n o t find it fea sib le  d u e to  sh o rtag e  o f  
sp a ce  in  th e  m ix er  b u ild in g; co n stru ction  o f  a  sep arate  b u ild in g  
w a s n o t co n sid e red  e co n o m ica l.
2 .0 3 .0 6  Quality of R aw  Materials

T h e  q u a lity  o f  h o t m eta l is d ep en d en t on  th e  q u a lity  o f  raw  
m ateria ls. A  sta tem en t sh o w in g  the co n te n ts  o f  th e  m ajor raw  
m ateria ls du ring  th e  e ig h t years en d in g  M arch  1 9 7 8 — vis-a-vis 
th e  p ro v ision  in  th e  P ro ject R ep o rts  is g iv en  in A n n exu re  V II . 
It w ill b e  see n  th erefrom  that th e  q uality  o f  raw  m ateria ls u sed  
varied  co n sid erab ly  from  th e  o n e  provid ed  for  in th e  P ro ject 
R ep o rts.



The adverse variations in the quality of raw materials used 
are dealt with below :—

2 9

Coke ‘

The ash content in coke was slightly more than the project 
’provision du?ring 1970-71 to 1972-73 but was high during 
1973-74 to 1976-77 and was highest during 1977-78.

Lime Stone

The lime content was slightly less than the project provision. 

Iron Ore

The iron content was lower than the provision in the
2.5 million tonne Project Report during 1970-71 to 1977-78 but 
was slightly more than the provision in the 6th Blast Furnace 
Complex Project Report during 1974-75 fo 1977-78.

The lime stone and iron ore are obtained from the captive 
mines of the Plant. According to the iindings of the Statistical 
Quality Control Department (July 1974) there was inadequate 
blending of iron ore and suitable measures {e.g. two stage 
blending) should have been adopted at the mines (December
1973) but the scheme of blending at the blast furnaces had -not 
yet been implemented due to low stock of iron ore. The 
Management stated (August 1976) that the scheme of blending 
at blast furnaces had since been implemented.

2.03.07 Productivity of Blast Furnaces

According to the projections made in the DPR for 6th Blast 
Furnace and that intimated by the I^anagement in December

s m t f -



1 9 7 7 , the productiv ity  per cu b ic  m etre per day for each  furnace  
w as to  b e  :—

30

B ig fu m a cc s  Sm all furm ccs
(in tonnes) (in tonnes)

A s  j>er 6lh B last F u m rcc  C om plex B f  sic 1 .1 6

A s  intimated b y  the Manp gc- B asic 1 .1 6  
m ent in D ecem ber 1977

B ssic 1 .4 6
Foundry 1 .2 4
Average 1 .3 1

B asic 1 .3 0
F ou n dry 1.0 6

Average , 1 .2 3

T h e M anagem eat h ave not w orked out the actual productivity  
for b asic  and  foundry grade separately. T he actual overall 
productivity has b een  com puted  by them  by m ultiplying tile 
quantity o f  h o t m etal produced w ith silicon  contcnt above
1 .25  per cent by 1 .15  and then adding the sam e to the quantity  
o f  h o t m etal produced w ith  less than 1 .25  per cen t silicon  content. 
A s m ore foundry grade h ot m etal w as produced than envisaged  
in the D P R , this resulted in  augm enting the figure <if actual 
productivity, w hich  w orked out as follow.^! :—

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

B ig fu rn a ce . 1 . 1 7  1 .2 0  1 .2 2  1 .2 1  1 .2 2  1 . 1 7  1 .1 9  1 . 1 1
(in tonnes)

Sm all furnace 1 .3 6  1 .3 3  1.28  1 .3 2  1 ,3 2  1 .3 8  1 .3 5  1 .3 1
(in tonnes)

2 .0 3 .0 8  Blast rate, blast temperature and top pressure
T h e 2 .5  m illion tonfle Project R eport did not indicate the 

average b last rate, b last tem perature and fop pressure o f  the



B last F urnaces, b ut m ention  w as m ade o f  their m axim um  values 
as g iven  b e low  :—

Hlast rate 2,200 M» par minute for sm all furnaces

3,000 M * p-’ r minute for big furnaces.

900’/C
‘ Tem psrature o f  the b l a s t .........................................................  ‘

1 A tm .
T o p  p r e s s u r e ...............................................................................

In connection with the above parameters of the ®last 
the Management had informed the Committee on Public Under­
takings in 1965 as under

ri) The blast temperature anc.1 top pressure were being 
raised to 900°C and 1 Atm. after the Class II 

.  ̂ repairs of Blast I'urnace No. 1 and 3, which were
not possible earlier due to the ageing of̂  urnaces 
and leakages at the top mechanism arising from 
wear and tear.

(ii) Since all the blast furnaces nt Bhilai crectcd or in 
process of erection were designed for operation a 
high top pressure, it was being increased as a long 
terra measure to improve the blast furnace operations.

in the absence of any norms in the Project Report the nor̂ im 
for average blast rate and temperature of the blast rate hav 
been fixed by the Plant itself from time to time \
indicates the actual blast rate, temperature o. the Wast and top 
pressure vis-a-vis norms fixed by the Management during the last 
eight years ending 31st March, 1978.

It will be seen from the details given in Annexure VIII as 
also the maximum values of blast rate etc. f  '
2.5 million tonne project report that the average ' a

3 1



tem perature in  a ll the six  years upto 1 9 7 5 -7 6  w ere m uch below  
the norm s fixed by the P lant as w ell as the projected norm s. In 
aU these years uplo  1 9 7 5 -7 6 , the blast tem perature and top  
pressure fell short o f  the levels intimated to the C om m ittee on 
Public Undertakings in 1 96 5 . H ow ever, the average blast 
temperatiure and the average top pressure in  respect o f sm all 
furnaces was m ore than the norms during the years 1 97 6 -7 7  and ‘ 
1 9 7 7-7 8 .

T h e M anagem ent stated (July 1 9 7 4 ) as follow s :—
“keeping in  v iew  the safety of the equipm ent anti to  avoid  

frequent changing o f  top  equipm ent the bigger 
furnaces are worked in the range o f 0 .7  to  0 .9  A tm . 
gas pressure w hile the sm aller ones in the range of
0 .5  to  0 .7  A tm . gas pressure. Other parameters 
are regulated to  suit the requirem ents imder actual 
working conditions.”

2.04 Yield of Pig Iron from Hot Metal

There is n o  m ention o f  casting losses in the Project Reports. 
T he H .S .L . N orm s C om m ittee had rccom m cndcd a pouring loss 
o f 3 .2 5  per cent in  Pig Casting M achines. L oss, as worked out 
notionally by  the M anagem ent .also cam e to 3 .25  per cent during 
the years 1970-71  to 1977-78 .

2.05 Sintering Plant

(1) Plant obtains iron ore frorti i(s capfiv-j inincs.

In  order to  utilise the entire quantity of ore m ined, the iron 
ore fines are sintered with coke breeze, lim e stone and dolom ite  
in a Sintering Plant which has 4 machines com m issioned during 
July 1961 to  April 1971. The rated capacity of the Plant based
on sinter o f  basicity one (based on the form ula is
2 2 .3 5  lakh tonnes which is reduced to  2 0 .4 0  lakh tonnes if
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sinter of higher basicity (1.8) is produced. The actual utilisation 
of the Plant during 1970-71 to 1977-78 is indicated bslow

33

Y ear
B u c'g ;ti.d  produ ction  A c tu a l prcduction  

(I.,kh torm ts)
Quantity Basicity 

Qty. Basicity (Uikh C u04-M g0
t jn n e s ) -----------------

Si02+ A l2O 3

13.40 1.80 12.91 1.99

17,25 1 .90 14,45 1 .92

17.25 1 ,90 16.67 1 .94

17.75 1 .90 16.16 1 .8 7

17.38 1 .90 16,79 ■ 1 .89

17.75 1 .90 17,80 2 .0 5

1 8 .0 0 ' 2 .0 6 '1 8 .8 1 2,10

18.50 2 ,06 18.23 2 ,1 8

It will be seen from above that during 1970-71 to 1977-78 
actual production of sinter was less than the rated capacity. It 
was also less than the budgeted production (except during 
1975-76 to 1977-78).

The Norms Committee had assumed (1968-69) the basicity

of sinter at 3 based on formula for the purpose of
Sî 2

computing norms for consumptiori of raw materials. On the 
basis of the formula adopted by the Norms Committee, the 
basicity during 1970-71 to 1977-78 works out to 3.22, 3.01, 
3.08, 3.05, 3.15, 3.46, 3.58 and 3.62 respectively.
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T h e  shortfall in  producticn  w as attributed by the M anagem ent 

to  (a )  h igher basicity  o f  sinter produced during 1 9 7 0 -7 1  and
(b )  non-avail’ability o f  transfer car during 1 9 7 1 -7 2  and 1 9 7 2 -7 3  
in  addition  to  interm ittent w orking o f m achine N o . 4 . T he  
M anagem ent further stated (D ecem b er 1 9 7 6 ) that the single 
track system  w as a  m ajor constraint in not bringing dow n t t e  
dow n-tim e, the productivity w as less with the production o f  high  
M gO  sinter for  w hich  raw d olom ite  w as added and addition o f  
the dolom ite generated m ore fines on  screening and gave less  
y ield  o f  the fin ished sinter (m eant for B last F urnacc u s a g e ) .

O n account o f  the h igher basicity of sinter produced there
w as less consum ption  o f iron ore fines and 1 6 .6  lakh tonnes of
iron ore fines had accum ulated upto 31sc M arch, 1 9 7 4 . It may
b e  m entioned that in January 1970  Central Engm eerm g and
D esign  B ureau (C E D E ) had observed that “ .........................................
.........................................................  both from  tlie point o f v iew  o f better
working conditions and higher productivity o f  sintering plant and
higher utUlsation o f  ore fines and better quality of sinter produced
from  the poin t’ o f v iew  o f  m echanical strength, range of 1.3 to
1 5 basicity for sinter is desirable instead o f 1.8 to 2  adopted at 

 ̂ .............................................. ” T he M anagem ent,
h ow cver"sta ied '(& p tem b eri^ ^  that “ in v iew  of the advantages 
gained at the b last furnaces b y  using high basicity sinter, it has 
not been  fe lt necessary to  reduce the. basicitv”

( 2 )  Plant Shutdown
A ccording to the Project R eport, the Sintering plant is to  

work for 365  days in  a  year and 3 shifts in a day 
plant worked three shifts d u im g th -  years 1970-71  to 1 ;7 7 -7 8 ,  
the percentage o f hours worked to total calendar hours ^ s  
84  8, 7 8 .3 , 8 0 .2 , 7 8 .1 , 8 0 .0 , 8 4 .3 , 87 .7  and 8 5 .4  only. C ^e  
o f the major causes o f frequent stoppage 
lack  o f  storing space for sinter after tlie loading ms 
com pletelv filled. A s  a result, the plant could re-start production  
only w hen the transfer car returned after unloading the sinter at



the B last F urnaces. T h e  situaliou  im proved after A u gu st 1973  
w hen synchronised m ovem en t o f  sinter by tw o transfer cars was 
introduced. M ach in e hours lost due to  non-availability of 
transfer car during 1 9 7 3 -7 4 , 1 9 7 4 -7 5 , 1 9 7 5 -7 6 , 1 9 7 6 -7 7  and 
1 9 7 7 -7 8  w ere 2 7 4 3  hours. 2 6 9 3  hours. 1 1 4 5  hours, 6 1 7  hours 
and 1 0 7 2  hours respectively.

2 .0 6  STEEL MELTING SHOP
2 .0 6 .0 1  Rated capacity

T h e rated capacity  o f  the Steel M elting Shop (S M S ) is 
2 5  lakh tonnes o f rollab le steel ingots t c  be produced out o f  
1 9 .6 2  lakh tonnes o f h ot m etal and 5 .8 0  lakh tonnes o f  circulating  
scrap (stee l scrap 5 .0 6  lakh  tonnes and cast'iron  scrap 0 .7 4  lakh  
tonnes) w ith 5 lakh  tonnes o f  high grade iron ore as oxid ising  
agent.

In the one m illion  tonne stage, the Plant had 6  open hearth  
furnaces o f  2 5 0  tonnes capacity  each. F ou r n ew  open  hearth  
furnaces with a capacity o f  5 0 0  tonnes each were 'added in the
2 .5  m illion  tonne expansion  stage. One furnace (N o . 6 )  o f the 
first stage o f  the P lant w as reconditioned in A pril 1 9 6 7  for 
operation w ith double the former output i.e. 5 0 0  tonnes. Thf? 
ten units w ere com m issioned  on different dates upto A pril 196'^.

In  arriving at the rated capacity o f 25 lakh tonnes o f  rollable 
steel ingots, recoverable scrap arising in the SM S itself has been  
assum ed as 6 2 ,5 0 0  tonnes but the extent o f  irrecoverable scrap 
has not been  m entioned in the D eta iled  Project Report.

T he capacity o f the Steel M elting Shop remained unchanged  
even after com m ission ing o f  the 6th  Blast Furnace in July 1971.

2 .0 6 .0 2  Production
A s against the rated capacity o f  25  lakh tonnes (1 0  lakh 

tonnes for sm all .furnaces and 15 lakh tonnes for big furnaces)

3 5
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actua l p rodu ction  o f  Tollable stee l for  th e  eight years en d ing  
3 1 st  M arch  1 9 7 8  w a s as fo llo w s :—

w. (In ’000 tonnes)

Y e ar A n nu al
budgeted

A ctu a l production

target 250 T  500 T  
F urnace F urnace

T o ta l

Shortfa ll as c o m ­
pared to

R a ted  A n n u al 
C a p a c ity  targets

1

1970-71

1971-72

1972-73

1973-74

1974-75

1975-76 

■ 1976-77

1977-78

2250

2200

2250

2250

2070

2250

2250

2300

834

809

936

845

849

930

982

1042

1106

1144

1172

1049.

1152

1279

1320

1329

1940 (— )560 ,r— )310
(22.40) (13.78)

1953

2108

1894

2001

2209

2302

2371

( - ) 5 4 7  (— )247
(21.88) (11.23)

( - ) 3 9 2  (— )142
(15.68) ■ (6.31)

0-)6O 6 . (— )356
(24.24) (15.82)

(— )499 
(19.95)

( - ) 2 9 1
(11.64)

( - ) 1 9 8
(7.92)

( - ) 1 2 9
(5.16)

( - )  69 
(3.33)

( - ) 4 1
(1.82)

(-l-)52
(2.31)

( + )7 1
(3.09)

N o t e s  •— (0  T h e rejection s have been  r e p w t .d  m
tho to ta l basis. T h -s e  n j- ct.orw w hich fr .. I x l- w  cn e p .r  

cent h iv e  been rateably
to  arrive a t the rollpblc p rrdu ction  ter th  ̂ 250 T . fu in acts an a  
500 T . furnaces separately.

( i i )  F igures in  brackets indicate p cr c tr t fg c s .

It w ill b e  seen  that there w as shortfall w ith  reference to  
rated capacity  in  a ll th e  years. A s  com pared  w ith  the  
targets, th e  production  w a s less  in  all th e  years exccp t 197 6 -7
a n d  1 9 7 7 - 7 8 .



A  rev iew  o f  the m onthly  production data, how ever, revealed  
that in  the last m onth (M arch ) o f 1 9 7 1 , 1 9 7 2 , 1973  and 1976  
th e  production w as the h ighest. In  M arch 1 9 7 3 , the produc­
tion  o f  reliable ingots w as as high as 2 ,1 2 ,4 0 0  tonnes, w hich  
is  1 0 0  per cent o f  the proportionate rated capacity.

A part from  the reasons m entioned  in  paragraph 2 .0 1 , the  
fo llow ing  reasons a lso  contributed to  low  production o f  steel 
ingots .

( a )  L onger duration o f heat than w hat w as envisaged  
in  the Project R eport in  the case o f  b ig furnaces  
in  certain years.

(b )  W eight per heat for bigger furnaces being less than  
w hat w as envisaged in  the Project R eport.

( c )  L ow er availability o f  furnaces.

2 .0 6 .0 3  Productivity and Efficiency analysis

T h e Project param eters about productivity are as fo llow s :—
(a )  T ap  to tap tim e— 10 hours for 2 5 0  tonnes furnaces 

and 13 .15  hours for 5 0 0  tonnes furnaces.
( b )  F urnace availability— 3 3 0  days per annum.
( c )  Productivity— 25  tonnes per hour for 2 5 0  tonnes  

furnaces and 3 7 .7  tonnes per hour for 5 0 0  tonnes 
furnaces.

T he productivity and efficiency actuallv achieved are discussed  
in the succeeding paragraphs :—
( I )  Furnace Utilisation

O n the basis o f 3 3 0  w orking days, each ot the 2 5 0  tonnes 
and 5 0 0  tonnes furnaces were expected to  work for 3 9 ,b 0 0

3 7
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hours per annum  w ith  p rovision  o f  4 ,2 0 0  hours for r e p a ^ .  
T h e  actual num ber o f  h ou rs these furnaces worked, during
1 9 7 0 -7 1  to  1 9 7 7 -7 8  are com p ared  in  A n n cxu re IX .

I t  w ill b e  see n  from  d eta ils g iven  in  th e  A n n exu re that a c tu ^  
w ork ing  hours w ere  le ss  than th e  project norm s in  3II th e  years  
and  hours under repairs far exceed ed  the projcct norms- ® 
extra  tim e o n  repairs w as sp en t m am ly b ecau se o f the fact that 
roof life  d iffered from  furnace to  furnace & w as m uch less thc^n 
th e  estim ated  life  o f  4 0 0  h eats for  a 2 5 0  tonnes furnace and  
2 5 0  h ea ts for a  5 0 0  tom ies furnace. T h is ,s  ev ident from  the
fo llo w in g  data  :—

(F igures in num ber o f  hcfits) 

Lifb
Y e ar

A c tu a l r o o f

Small
F u rn aces

1970-71
19 7 1-7 2
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

281 to 339 
205 to 325 
186 to 326 
168 to 314 
179 to 329 
152 to 2S9 
142 to  274 
150 to 249

Big
Furnaci's

139 to  242 
160 to 211 
124 to  198 
121 to  177  
117  to  187 
112  to  164 
123 to  164 
107 to  176

l J e " d o m w a r d  t te n d 'in  the lo o f  life  o l  SM S w a .
attributed b y  tt>e M attagem etit (D ecem b er 1 9 7 7 )  to  the foU ow m s
reasons :—

(a) Poor quaUty of indigenous refractories.

(b) Intensive oxygen lancing (though this ê «̂|ted 
reduction in heat duration and c o n se q u e n t higher
p rodu ction).

(c) Uncertainties and inadequate supplies
coal leading to keeping furnaces on reserve wh ch 
caused  thermal shock to refractory limng during
1973-74 and early 1974-75.



( d )  C h an ge o ver  in  ro o f th ick ness in  fu rn aces from  
4 6 0  m m  to  3 8 0  m m  o n e  after the other from  
O ctob er  1 9 7 3  on w ard s d u e  to  w h ich  the roof life  
in  o p e n  hearth fu rnaces sh o w ed  a  d eclin ing  trend. 
(H o w e v e r , th is tech n o log ica l m od ification  resulted  
in  advan tages o f  a lm ost elim in a tin g  th e  m id-term  
h o t repairs, th ereb y  en h an cu ig  the fu rn ace a>vail- 
a b iiity ) .

( 2 )  Excess Consumption o f Refractories
T a b le  b e lo w  com p ares th e  u sage o f  refractories during

1 9 7 0 -7 1  to  1 9 7 7 -7 8  as com p ared  to  th e  p rojected  co n su m p ­
tion  :— '

3 9

Year Estim ated A ctu a l 
consum p- consum p- 
tinn o f  tion o f  
rcfractnrics refrr.ct-"ries 
bnscd on (in la k h  
the norm  tonnes) 
indie? t- cl in *
2.5 M T P R

(In lakh  
tonnes)

C onsum ption  per tonne o f  
steel ingots produced

A s p .r  A s p"r A c tu a l
Project N crm s consum p-
R p p 'r t .  fixv:d by  ti< ii
(K gs.) M anage- (Kg';)

m> nt 
(K gs.)

1970-71 0.78 0.80 31.18 N o t fixed 41.41

1971-72 • t« 0.89 31.18 N o t fixed 45.72

1972-73 • »♦ 1.02 3 1.18 N o t fixed 48.46

1973-74 »» 0.97 3 1.18 N o t fixed 51.29

1974-75 « ft 0.96 3 1.18 40 47.94

1975-76 »» 1 .00 3 1.18 40 45.29

1976-77 • >* 1.05 31.18 45 45.72

1977-78 • > > 1.12 3 1.18 45 47.28

•This includes use o f  some old  bricks also.



E x c e ss  u sa g e  o t  refractories over th e  uorm s g iv en  in  the 
P roject R ep o rt in vo lved  an  ex tra  exp en ditu re o f  about R s . 1 9 .5 4  
crores d u rin g  th ese  years. T h e  ex cess  co n su m p tion  o f  refrac­
tories w a s  attributed  b y  th e  M inistry  (O ctol?er 1 9 7 8 )  to  the 
reason s m en tion ed  in  sub-para ( 1 )  above.

( 3 )  Tap to  tap time
O n  th e  b asis o f  p rojected  tap  to  tap  tim e a iid  furnace  

ava ilab ility  a lread y  m en tion ed , th e  num ber o f  h ea ts to  b e  
tapped  w ork s o u t to  3 ,9 6 0  for 2 5 0  ton n e fu rnaces and_ 3 ,0 1 1  
for 5 0 0  tonnes furnaces. A s, how ever , th e  fu rn ace availability  
w a s le ss  th an  th e  projected  norm , th e  num ber o f  h ea ts to  b e  
tapped  w o u ld  b e  le ss  th an  th e  projected  norm . T a b le  b elow  
com p ares th e  latter w ith  th e  actual num ber o f  h ea ts d u n n g
1 9 7 0 -7 1  to  1 9 7 7 -7 8

-^0

Y ear N um ber o r heats 
th at should have 
been tapped during 
the hours worked

250 500 
tonnes tonnes 

furnaccs furnaces

N um ber o f  heats 
actually  tapped

250 500 
tonnes tonnes 

furnaces furnaces

1 2 3 4 5

1970-71 3090 2469 3,264 2,338

1971-72 2899 2397 3,137 2,437

1972-73 3459 2526 3,671 2,490

1973-74 3167 2312 3,343 2,259

1974-75 3279 2504 3,339 2,509

1975-76 3589 2779 3,667 2,802

1976-77 3554 2791 3859 2,831

1977-78 3619 2790 4068 2,801



4 1

T h e  m a in  reason s fo r  varia tion  in num ber o f  liea ts  w as 
that th e  actu a l tap  to  tap  tim e differed  from  th e  P roject R eport 
( 1 0  h ou rs fo r  sm all fu rn aces an d  1 3 .1 5  h ou rs for b ig  furn aces)  
a n d  a lso  fu rn ace  to  fu rn ace. T h e  average tap  to  tap  tim e o f  
sm aller an d  b igger fu rn aces d u rin g  th ese  years w as as fo llo w s :—

(Figures in hours)

Y e ar

J970-71

1971-72
1972-73

1973-74

1974-75

1975-76

i’976-7 7 '

1977-78

Sm all
furnaces

O verall
average

B ig
furnEces

9 .2  to 9 .7

8 .7  to  9 .6  /
8 .6  to  9 .9

9 .2  to 10 .0  

9 .4  to  10 .8

9 .2  to 10 .3

8 .7  to 9 .9  

8 .7 t o  9 .3

9 .5  

9 .2

9 .5

9 .5

9 .8

9 .8  

9 .2

8 .9

1 3 .1  to  1 4 .7

1 2 .6  to 13 .3

1 3 .2  to  13 .8  

13 .1  to 1 4 .2  

1 2 . 7 t o  1 3 .7  

1 2 . 6 t o l 3 . 6

1 2 .7  to 1 3 .5  

1 2 .7 t o  1 3 .7

O verall
average

1 3 .9

1 2 .9

1 3 .4

1 3 .5  

1 3 .1

13 .0

13 .0

1 3 .1

T ile  average lj)p to  tap tim e in  the sm all furnaces w as low er  
in  a ll the years as com p ared  to  the D P R  stipu lations. H ow ever, 
in  th e  ca se  o f  b ig  fu m a ccs th e  average tap to  tap  tim e ex ceed ed  
th e  D .P .R . stipu lations m arginally  in  1 9 7 0 -7 1 , 1 9 7 2 -7 3  and
1 9 7 3 -7 4  and w as low er than th e  D .P .R . stipu lations in  other  

years.

( 4 )  Weight Per Heat
A n oth er reason  for  variation  in production w as that the  

average actual production  o f  in go ts per heat in  sm all and big 
furnaces varied  from  the expectation s i.e. 250  ton n es and 5 0 0  
ton n es respectively  for the sm all and bigger furnaccs. T h e  
S/H C&AG / 8 l - ^
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average actual production per heat during 1970-71 to 1977-78 
was as Mlows :—•

(Figures in tonnes)

Y ear A v e ra g e  
p rcd  action  
o f  steel 
ingot per 
heal-sm aH 
fu rn aces o f  
250 tonnes 
(based on 
gross
produ ction )

Average 
production 

o f  steel 
in got pci- 

lieat-biggL-r 
furnaces o f  
500 tonnes 

(based on 
gross 

production)

1970-71
19 7 1-7 2
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

2 5 7 .3  
260.0
2 56 .4
2 5 3 .5
2 56 .1
2 5 5 .1
2 5 6 .6
2 5 7 .7

476.5
4 73.6
473.0
46 5 .8
4 6 2 .9
4 59.5
4 7 0 .1
4 77 .6

While production per heat was more than the rated c2«pacity 
in respect of small furnaces, it was lower in the case of big 
furnaces. According to the Management (November 1972), 
one of the reasons for the lower production was lesser charge 
of scrap per tonne of steel and hi^er silicon content iii hot 
metal which resulted in extra volume of slag, thereby reducing 
the weight per heat. It Was also stated that measures had been 
adopted to raise the door sills and gas port sills to incTease the 
bath capacity as an experiment on one of the furnaces. The 
Management stated (January 1974) that door sills ota four 500 
tonne furnaces had ■ been raised between October 1972 and 
April 1973 but the effect was not very perceptible. They 
further stated (July 1977) that the operation of the furnace and 
teclmologieal control of the bath was easier with smaller 
furnaces than with bigger one and also that 'their efForts to 
optimise production had been successful with smaller furnaces 
and similar efforts had not been so rewarding with bigger 
furnaces.



It m a y  b e  m en tion ed  th at the scrap charge per ton n e o f  
stee l p rod u ced  w as a lso  m o re  th an  that en visaged  in  the Prcqcct 
R ep o rt th ou gh  le ss  tlian  that recom m ended  b y  th e  N orm s C om - 
m ittee  v id e  paragraph 2 .0 6 .0 4 . A s  regards h igher silicon  co n ­
ten t in  th e  h o t m eta l, a ttention  is  draw n to  paragraph 2 .0 3 .0 5 .

( 5 )  Productivity of furnaces per hour
A ccord in g  to  th e  D P R  average productivity p er fu rn a c e /  

hour Is to  b e  2 5  ton n es for  2 5 0  ton n e furnace and 3 7 .7  tonnes  
fo r  50C  ton n es fu m a cc . It w ill b e  see n  from  th e  data  g iven  
b e lo w  that, w h ile  actual productiv ity  in  respect o f  2 5 0  toon es  
fu rn ace w as liigh er than the project norm , the sam e w as lower 
in  th e  c a se  o f  5 0 0  ton n e  furnace :—

4 3

1970- 1971- 1972- 1973- 1974- 1975- 197^ 1977-72 73 74 75 76 7 / 7871
(in tonnes per furnace/hour)

250tonnc.s.... 27.1 28.3 27 26,7 26.1 26 27.9 29
fu m acc

500 tonnes 34.3 .36.6 35.4 34.5 35.3 35.3 36.3 36.5
f^umace ___  _______

L o w  productiv ity  o f  5 0 0  tonne fu m a ccs w as m ainly because  
o f  less  production  per h eat and m ore beat tim e.

( 6 )  Idle time
As  in d icated  in  sub-paragraph ( 1 )  above, the furnaccg did  

n ot w ork lo r  a  num ber o f  hours annually even though ^ e y  w ere  
n o t under repairs, th e  period  being  particularly substantial during
1 9 7 1 -7 2 , 1 9 7 3 -7 4  and  1 9 7 4 -7 5 . T h e  low er utilisation  during
1 9 7 1 -7 2  w as attributed b y  th e  M anagem ent (Septem ber 1 9 7 2 )  
to  gas shortace cau sed  by defects in  the cok e oven s. Inadequate 
supply  o f  c ^ l  w as tiie m ain  factor responsible for low cr  
utilisation during 1 9 7 3 -7 4  and 1 9 7 4 -7 5 .



m(7) Impact of changes in operaM l lower production as indicated
Tiie vaiiations in the above p a r a m e te r s  mainly

—  - o a ,

Y ear

(1)
1970-71 .

1971-72 .

1972-73 .

1973-74 .

1974-75 .

1975-76 .

1976-77 .

1977-78 .

250 T o m ie Furnaces
500 Tonn e F u rn aces

u5iT,iT,oduc,i.i.y ToB I U « i » « o „  P r o J r t i i y  E c i .c t io .s
variance variance varia u tc  _______  __ ______

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

( - ) 2 1 7 {-t-)68 C- ) 6 ( - ) 1 5 5 ( - ) 2 6 9

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

( - ) 1 2 5 {-f-)76 ( - ) 5 ( - ) 5 4 ( - ) 2 4 l

( - ) 1 9 8 (-}-)56 ( - ) 3 ( - ) 1 4 5 ( - ) 3 4 7

( - ) 1 7 0 (+ )3 6 ( - ) 6 ( - ) 1 4 0 (_ )2 5 2

( - ) 9 3 (4-)36 ( - ) 6 ( - ) 6 3 ( - ) 1 1 5

( - ) 1 0 2 (-h)103 ( - ) 8 ( - ) 7 ( - ) 1 0 9

( - ) 8 5 (+ )1 4 5 ( - ) 7 (-l-)53 ( - ) 1 1 0

(7) (8)
C - ) 1 1 0

( - ) 3 5

( - ) 7 4

( - ) 9 4

( - ) 7 9

(-)88
( - ) 5 1

( - ) 4 4

(_)8
(-)1 0
( - ) 6
( - ) 3

( - ) 9

( - ) 9

(-)ll
( - )8

Differences w th  figures given in paragraph 2.06.02 are due to roundm g.

T o ta l

(9)

( - ) 3 8 7  

t - ) 3 4 9  

( - ) 3 2 1  

(_ )4 4 4 ' 

( - ) 3 4 0  

(-)212  
( - ) 1 7 1  

(  -)162



(11 The actual consuinpiion of major raw materials per tonne of ingot during 1 970-71  to
1977-78 as compared with the-norm s indicated in the Project R eport as w ell as th ose fixed by the 
No^m^ Cop.imittcc in 1968, arc compared below  ;—

(Kgs. per tonne')

2.06.04 Consumption Rase

H ot Scrap Iron
Ore

M ill
Scale

Total
Input
o fF c

Lime
Stone

Ferro 
manganese 

and Ferro 
silicon

Iron Steel.

(.n (2) (3) (4) (5 ) (6) (T) . (8) (9)

A s (K'v Prc j .c t  Estimate 785 29.6 202.3 200 1091.66 65 N .A . "1

As p.>r Norms Committee 725 300 160 1077.48 75 1 5 -f0 .9

A  c 1 11 (1 1 s

1970-71 771 35.6 230.7 205 2 .3 1112 .79 ■67 1 6 .4 - M .6

1973-72^ . 795 38.2 218.8 199 2 .6 112 1.4 3 66 1 7 .5 - t- l .5 0

1972-7.^ 792. 33.0 '227.0 183 3.3 1112 .4 5 64 1 8 .3 - f l .3 0

1973-74 787 50.0 213.0 179 2 .9 1107.38 69 1 9 .5  +  1.00

1Q74-75 . . 802 48,0 202.0* 180 2 .1 1108.70 58 1 8 .7 - f0 .6 0
l975-7(. 793 42.0 222.0 188 2 .5 1119 .6 4 64 1 8 .l- fO .8 6
ly?6-77 790 46.0 215.0 147 3 .7 1088.02 60 2 0 .2 - f l .1 0
1977-78 . 793 43.0 211.0 144 3 .9 1081.37 60 1 9 .0 -i-1 .2

wi



T h e  M aaagem cn t attributed  (January 1 9 7 7 )  fo llo w in g  
reasons for h igher consum ption  o f  raw m aterials in  S teel M elting  
S h op  :—

( i )  Metallic input {Iwt metal and scrap)
T h e m etallic .input during 1 9 7 1 -7 2  to  1 9 7 5 -7 6  w as m ore  

or less around 1 0 5 0  K g /T  w hich  is th e  p resent norm  set by  
th e  M anagem ent. T here h ad  b een  an increase in  th e  m etallic  
inputs sin ce 1 9 7 0 -7 1 , m ain ly  b ecause m ore and m ore furnaces 
w ere brought under oxygen  lancing. IT ie S ilicon content o f  hot 
metal still continued  to  b e high.

T h e  usage o f  scrap w as less than that prescribed by the
N orm s C om m ittee.

( i i )  Iron Ore
T h e con sm nption  o f  iron  ore w as less than  the P ro ^ ct  

R eport norm  o f 2 0 0  K g s /T  excep t in  the year 1 9 7 0 -7 1  w hen  
m ore tlian 91  per cen t o f  h o t m etal sent to  SM S contained
silicon  o f m ore than 1 per cent. M oreover, increased top
oxygen  lancing resulted in low er consum ption  o f  iron ore in the  
later years.

( i i i)  Ferro Manganese
D ue to  in tensive u se  o f  oxygen  lancing in  the process o f  

steel-makLng, there had b een  an  increase i n . the consxm iption  
o f Ferro m anganese since 1 9 7 0 -7 1 .

( iv )  Ferro silicon
D uring 1 9 7 4 -7 5  and 1 9 7 5 -7 6  the consum ption  o f  Ferro  

silioon  w as less than the norm  of 0 — 9 K g /to n n e  b u t during  
1970-71  to  1 9 7 3 -7 4 , the consum ption w as m ore, m ainly because  
o f higher production o f  R ails and K illed  steel.

4 6



A ccord in g  to  th e  D P R , the ratio o f  m etallic output to input 
Was as fo llo w s :—

4 7

( 2 )  Metallic Yield i

M etallic Input '  ' '  O utput in Pe.ceti-
terms o f  tage o f  

ro llab la  (2) to (1) 
ingot steel

(2) (3)

T h e  actual ratio w as, how ever, less than the above norm  
upto 1 9 7 6 -7 7  as per details g iven  b elow  :—

1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78
84.0 83.2 83.8 84.1 84.0 83.3 85.4 85.9

'fh e  actual ratios indicated above w ere m uch low er than  
fhe norm  o f 8 9 .4  per cen t fixed by the N orm s C om m ittee. 
H ow ever, there w as excess in  the y ield  o f  ingot steel as com pared  
with th e  D .P .R . norm  in the year 1 9 7 7 -7 8 .

A fter taking in to  account the m etalhc con ten t o f  excess  
ari.sing o f  scrap recovered as com pared with the D .P .R . norm , 
the low er yield  in terms o f  short recovery o f  steel w orked  out 
to  1 ,3 1 ,8 2 4  tonnes valued at R s. 9 .5 5  crores during 1 970-71  
'<o 1 9 7 5 -7 6 . T he total exccss recovery in terms o f  steel after 
taking into  account the m etallic  content o£ excess arising of 

•scrap recovered as com pared with D P R  norm  during 1 97 6 -7 7  
and 1 9 7 7 -7 8  w as 1 ,19 ,991  tonnes and the value o f  excess  
ret'overy am ounted to  R s. 5 .1 0  crores.



A s the N orm s C om m ittee had not laid dow n norm s fr>r 
rcj(x:tion and scrap, the net short recovery o f m etal could, not 
be w orked out with reference to  the ratios recom m ended b y  the 
N orm s C om m ittee.

Jn regard to  the low er m etallic yield, the M anagem ent stated  
{A u gu st 1 9 7 7 /A p r il 1 9 8 1 ) as follow s :—

“ (I) T h e 2 .5  M T P  D P R  envisages hot m etal deliveries  
to  SM S w ith S ilicon  content n ot exceeding 1%. 
B ccause o f  non-availability o f quality cok ing  coal, 
cok e supplies to  B last Furnaces are characterised by 
ash ,con ten t (ranging over 25  to  2 6  per cent against 
the stipulated figure o f 23  per cen t) causing hot 
m etal production with Si. content even  exceeding  
1 .2 5 % . T his has led to difficulties with high slag  
volum e and consequent hea\7 carry over o f  F e  as 
F eO  in slag in steel making.

( i i )  Intensive oxygen  lancing which lias been resorted to  
during melting also  causes considerable cscape o f  
F eO  alongwith the fum es in the fiue gases.

( i i i)  U sage of sub-standard quality pouring reTractorles 
leading to  loss o f  metal in teem ing practice,
\

( iv )  T h e input materials are w eighed, whereas, measuring  
facilities are not adequate to  determ ine exactly the 
extent of slag production, the F eO  losses through 
flue gases and the metallic losses in teeming. T hese  
losses are, how ever, inescapable and becam e in- 
bllil^ in the proccss.

(v )  M etal going out alongwhh slag is recovered and 
charged as scrap info the furnaces. For nur internal

4 8



calcu lation , w e are assigning a low er m onetary value 
l o  the scrap so  received. H ad the scrap n o t been  
recovered , w e w ould  h av e  to  purchase the scrap 
from  the o p en  m arket, the price o f  w hich has been  
m uch m ore and prohibitive.

(vi) The metallic yield at the stage of steel making is to 
be particularly watched by the Plant, in view of the 
lot of economy resulting from the differential cost of 
steel ingots and the resultant scrap arisings in the 
process” .

2.06.05 Excess consumption of ingot moulds and lyotiom. platr.s

According to the 2.5 xnillion tonne Project Report, the 
consumption of ingot moulds and bottom plates should be 20 Kgs. 
and 3.6 Kgs. respectively for the production of one tonne of 
Tollable steel. The Norms Committee had, however, fixed (1968) 
a norm of 19 kgs. for ingot moulds and 7 kgs. for bottom plates
i.e. a total of 26 kgs. per tonne of rollable steel. The Management 
did not accept either of the norms but have fixed varying nomis 
from year to year depending upon the conditions of actual 
working, tlie reasons for non-acceptance of norms mentioned in 
DPR and Norms Committee Report being :—

(i) “As the teeniing practice has undergone a change and 
conventional narrow end up moulds are used whereby 
the stream of liquid steel directly impinges on the 
bottom plate leading to its higher consumption, 
comparison of DPR figures with actuals may not 
realistic.

(ii) The Norms Committee figures were only prcltminary
fixation which were (o be reviewed periodically.......”

4 9
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T h e  tab le b elow  com pares the actual consum ption  o f ingot 
m oulds and  bottom  p lates during 1 9 6 8 -6 9  to  1 9 7 7 -7 8  w ith the 
norm s fixed  b y  the M an agem en t :—

(Figures in k gs .)

Y e a r

1968-69

1969-70

1970-71

1971-72

1972-73

1973-74

1974-75

1975-76

1976-77

1977-78

Y e a rly  norm s fixed b y  the 
M anagem ent

A ctu al consum ption per tonne 
o f  steel ingot

Ingot
M oulds

B ottom
Plates

Total Tiigot
M ou lds

B ottom
Plates

Total

1 5 .5

18.0

20.0
21.0
22.0
22.0
22.0
22,0
22.0
22.0

7 .0  

9 .5

11.0
10.0
10 .5  

10 .5 .

10.5

10 .5

10 .5

10.0

2 2.5

2 7 .5

3 1 .0

3 1 .0

32.5

3 2.5

3 2 .5

3 2.5

32.5

32.0

1 8 .7  

21.6
2 4 .1

22.8 
2 7 .6

23.5

22.6  
20 .7

21.1 
22.9

11 .6 
11.8 
10.6 
12,0 
11.1 
1 2 ,2 /  
12.0 
10.6 

9 .3  

9 .2

30.3

3 3.4

3 4 .7

34.8

3 8 .7

3 5 .7  

34.6

3 1 .3

30.4 

32.1

On the basis of the norms fixed by the plant Mat>agement, 
there was an excess expenditure of Rs. 1.97 crores during 
1968-69 to 1977-78.

The following reasons were given by the Management (M ay
1974) for higher consumption of ingot moulds and bottom  
plates • —

(i)  The steel pouring ladle, being of higher size, require? 
higher diameter stopper sleeves of superior quality. 
As the indigenous sources of refractories are not able 
to meet the demand of specified quality, a part of 
the requirement has to be met with sub-standard 
refractories. This causes bad teeming, resulting in 
more consumptjon of moulds and bottom plates.



( ii)  Varying silicon content in hot metal reduces the life 
of ingot moulds.

The M anagement further stated (Novem ber 1977) that higher 
retention time, higher temperature heats and mould cycle also 
contributed to the higher consum ption of moulris

2 .07  Rolling Mills
2.07.01 The R olhng M ills consist of B loom ing M ill, Conti- 

nuouo BiUet Mill, Rail and Structural M ill, M erchant Mill and 
W ife Rod M ill which were com missioned from N ovem ber 1959  
to September 1967. Against an input of 25 lakh tonnes of steel 
ingots, the R olling M ills are designed to produce 19.65  lakh 
tonnes of finished and semi-finished saleable products and the 
difTerencc represents process loss which works out to 21 .4  pter 
cent o f input (including burning loss of about 4 per cen t), as per 
details given below :—

5 1

M ill Perccniagc o f

W astage,
discard

and.
rejections

B urning
loss

T o ta l

B loom in g M ill 1 1 .8 2 ,5 14 .3

R ailar.d  structural M ill . 6 ,3 2 .5 8.8

B illet M ill . 3 .8 0 .5 4 .3

M erchant M ill 3 .5 2 .5 6.0

W ire R e d  M ill 2 .0 2 .0 4 .0

A verage tor all the M ills . 16.96 4 .4 4 21 .4



The details of actual input, output and wastage Id diUcteiit 
mills during 1970-71 to 1977-78 are given in Annexure X . It 
will be seen therefrom that

fF'

( i )  A  number of M ilk  had operated below capacity, 
partly on account of feed stock and partly on account 
of other reasons.

(ii) In individual niUls, the proccss loss differed frcnn 
year to year. It was within the Project R epoit norm in 
all the mills except rail and structural mill in 1975-76

and Wire rod mill in all the years.

2.07 .03  Provision of balancing facilities
Upto 2.5 million tonne stage, the rolling mills were provided 

with 26 soaking pits to heat the steel ingots to the proscribed 
temperature before these were sent for rolling. While recommend­
ing the provision of two additional soaking pits, extension of 
receiving roll table and modification of straight line ingot buggy 
track to elliptical track in the Blooming Mill, the Action Committre 
observed (M ay 1973) as follows ;—

"‘Although this is not considered absolutely essential 
for achieving a production of 2.5 million tonnes per annum 
of ingot steel, the Committee feels that the extra expendi­
ture of approximately Rs. 4 crores is advisable as it would 
ensure steady production at the 2.5 million tonnes per 
annum level by providing a margin againsl unforeseen 
break-downs and loss of production.”

Two additional soaking pits were commissioned in December 
1976 at a cost of Rs. H 5  lakhs. The other two facilities viz.

5 2
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ellip tica l track  and ex ten sion  o f  receiv in g  ro ll tab ic w ere not 
taken  up . W ith  the co m m ission in g  o f  th e  add itional soak in g  pdts, 
the p rod u ction  o f  the M ill increased  appreciab ly  from  1 9 7 6 -7 7 .

T he M inistry  stated  (Ju n e  1 9 8 1 J th at in  tlie proposed  
m od ern isa tion  program m e o f  B h ila i w h ich  is under scrutiny, there 
IS again  a  p ro v ision  for  :

( 1 )  T w o  add ition a l pits.

( 2 )  E llip tica l track.

( 3 )  E x ten sion  o f  ro ll table.

( 4 )  In creasing  th e  cap acity  o f  the m ain  drive.

T he P lan t is a lready p roceed in g  on  increasing  the cap acity  o f
the m ain  drive. T h e  (>ther three w ill b e  taken  u p  as and w hen  
the m od ern isation  program m e is  im plem ented .

2 .0 7 .0 4  Rail and Structural Mill
( 1 )  T h e  2 .5  m illion  tonne P roject R ep ort envisaged  tho

production o f  5  lakh  ton n es o f  rails ( 3 .7 0  lak h  tonnes o f  9 0  Ib/' 
yard rails and 1 .3 0  lakh tonnes o f  60— 7 5  lb /yard  ra ils) and  
2 .5 0  lakh tonnes o f  stee l bars and shapes ou t o f  8 .2 2  lakh tonnes  
o f b lco m s, the w astage (in c lu d in g  burning lo s s )  beina: S per ccnt 
in  rails and  10  p er cen t in  other structurals.

T h e  rolling o f  105  lb  rails w as not envisaged in the D P R . 
H ow ever, the P lan t has b een  ro lling  substantial quantities o f  
1 05  lb . rails and lesser quantity o f  9 0  lb  rails : 6 0 — 75 (b rails 
are n ot roUed.

It will b e  seen  from  the data  (g iv en  b e low ) relating to break- 
yp o f total production  in  the m ill during 1970-71  ((> 1 9 7 7 -7 8

5 3



5A

projected norm ;—

Product

Rails

T ota l

hamm er plates and slabs which 

were negligible in quantity)

by  and large, conform ed to the 

(In lakh tonnes)

Year Input o f Finished Percentage 
blooms output of 

wastage

1970-71 2.92 2.79 4.58

1971-72 2.82 2.59 8.12

1972-73 2.91 2.73 6.01

1973-74 2.54 2.35 7.55

1974-75 2.39 2.23 6.71

1975-76 1.82 1.68 7.76

1976-77 3.00 2.71 9.45

1977-78 3.29 3.07 6.62

1970-71 2.79 2.47 11.45

1971-72 1.92 1.77 8.01

1972-73 3.74 3.45 7.88

1973-74 3.33 3.01 9.56

1974-75 3.55 3.19 10.13

1975-76 4.98 4.51 9.52

1976-77 4.12 3.82 7.36

1977-78 3 .7 l‘ 3.40 8.50

1970-71 5.71 5.25 8.01

1971-72 4.74 4.35 8.23

1972-73 6.65 6.18 7.06

1973-74 5.86 5.35 8.69

1974-75 • 5.94 5.42 8.75

1975-76 6.80 6.18 9.05

1976-77 7.12 6.53 8.24

1977-78 7.00 6.47 7.62

( 2 )  Rejection oj Rail's
In  addition to w as'age in  conversion o f b l.'o n .. into rails,

certain q.iantities o f rails are not found upto
inspection  and arc categorized as untested. It was noticed that
th e  production o f untested rails w as quite appreciable and w as



generaJJy more than t h e  norm fixed by (he Managcmert, as delaikd below

_______________________ _____________________ _________ ________  (In terms o f  percentatps to total production)

--------------------------------------------------------------------------------------------1 5 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 ^

(i)--90 /6 Rails (imtestcd)

(.a) Norm fined by Management 

(/>) Actual

(>0 105 lb Rails (untested)

(f) Norm fixed by the M anage­
ment

(i)  Actual

'2 ; s  12.5 12.5 N ot Fixed

13.3 18.38 12.76 13.42

20 20 ** ’ 2 .5  12.5 12.5 N ot Fixed

^ ^ 0  11.01 13.26 16.38 12.67 19.29 16 .12 14.83
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Sim ilarly, in  respect, o f  rails for export, the actual percentage  
o f u n tested  rails w as, b y  and large, h igher than the norm s, 
w herever fixed, as ind icated  b e low  :—

N o rm  fixed A ctual 
(In terms o f  percentago)

Argentina Rails
1970-71 .
1971-72 .

25/30
35

Egyptian Rails

1970-71
1971-72

Egyptian Rails (short length) 

1971-72 .

47.86
23

25/30 66.49
35 29 .97

N o t fixed 45.54

Korean Rails

1971-72 .
1972-73
1975-76
1976-77
1977-78

35 42.04
*25 3 3 .2 7  *with 10

N o t fi.xed 3 7 .2 1  cent fo r short 
4 1.0 9  length 
38 .71

Malaysian Kails 
1970-71 . 25/30

Iran Rails (t/-33 )

1970-71 .
1972-73 .
1973-74 .
1976-77 .
1977-78 .

40.89

N ot fixed 31.2 9  
50.20

35 35.64
N o t fixed 28.78 

31.80

Iran Rails (W C-50) 

1970-71 .

Iran Rails (1//C-60)

1975-76
1976-77
1977-78

25/30 38.39

N o t fixed 40.93 
3 1 .10  
35.33

Iran Rails (UIC-SA) 
1977-78 . 38.13



T he atisings o f untested  rails o f  9 0  lb . and 105  lb. were tnainiy  
due to defects in  steel. A s  regards rails for  export, the arisings 
o f untested  raUs w ere d u e to  defects in  steel, m ill defects and 
h ct b e d ' and finishing defects and a lso  due to stringent 
.•specifications.
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( 3 )  Utilisation of capacity for manufacture of Ralls
T h e production o f  rails m ain ly  depends on  orders received  

from  the R ailw ays. T lie  total requirem ent o f  the R ailw ays, the  
qua:)ii^’ com m itted  by the C om pany thereagainst and the actual 
p rcdaction  during 1 97 0 -7 1  to  1 9 7 7 -7 8  w ere as fo llow s :—

(Figures in lakh  tonnes)

Y ear T ota l 
requirement 

o f  the 
R ailw ays

Quantity 
comm itted 

b y  the 
C om pany

A ctual
production

(Tested)

Despatchesto
R ailw ays

105 Ib. 901b. 1051b. 90 lb. 105 Ib. 901b. 105 lb. 901b.

1970-71 1 .4 5 0.23 1 .1 2 1 .1 1 1 .1 4

1971-72 1 .1 4 0.22 1.08 1.2 2 1 .1 0

1972-73 1 .50 0.80 1.2 0 0.80 1.2 1 0.87 1.2 1 0 .79

1973-74 1.2 6  1 .1 3  
revised to 

1.5 0

1 .1 0 0.92 1 .1 3 0.71 l.I O 0 .51

1974-75 0.61 1 .1 3 0.46 0.85

1975-76 0.45 0 .13 0 .37 0 .16

1976-77 0.39 0.40 N A N A 0.42 0.35 0.39 0 .33*

1977-78 0.72 0.58 N A N A 0.74 0 .47 0.66 0.43

‘ D espatches include 301 tonnes o f  wear resistant R ail.

FJue to increase o f  R ailway dem and to  1.5G lakh tonnes for
1 9 7 3 -7 4 , Plant was expected  by the Iron and Steel Controller 
supply balance o f 0 .3 8  lakh tonnes particularly because IISCO  
was ab-eady in bad shape and T ISC O ’s Rail M ill was pretty old. 
S /8  C A G /8 1 — 5



T h e quantity p lan n ed  on  and supplied  by these 2  M iUs w as as 
fo llow s :—
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Y e ar
Q u an tity  planned A ctu al supply.

T IS C O IIS C O T IS C O  n s c o

1972-73 10 IS

(In thousand tonres) 

3 1

1973-74 10 10 N om inal 1

( 4 )  Rolling of billets/squares in the Structural Mill
A tc o id in g  to  the P joject R eport, billets arc to b e  produced in 

the B ille t M ill. A lthough  this MiU had operated b elow  capacity  
upto 1 9 7 4 -7 5 , billets are a lso  being produced regularly in  thi.- 
R ail and Structural M ill from  1 9 6 6 -6 7 .

T h e quantity o f  billets produced in the R a il and Structural 
M ill during 1 9 7 0 -7 1  to  1 9 7 4 -7 5  and the capacity o f  the B illet 
M ill n e t utilised during these years w as as fn i'ow s •—

(Figures in lakh  tonnes)

Y ear Squares Un-utiliscd
billets 

produced 
in R ail 

and 
Structural 

M ill

capacity 
o f  B illet 

M ill

1970-71

1971-72

1972-73

1973-74

1974-73

0.65 1 .84

0 .27 1 .63

1.88 0 .94

1 .18

1 .4 7 0 .89



T h e  p rod u ction  o f  b ille ts in  the R a il and  Structural M ill 
invclveci ex tra  expenditure in  the form  o f fu el, l:il:our and other 
serv ices as the b loom s are sen t to  the Structural Mill in coW  
ccn d iiion  and  require reheating.

A ccord in g  to the M anagem ent, b illets are being  produced in  
the R a il and  Structural M ill in  order to  im p rove its  production  
as th e  p rodu ct-m ix  as en v isaged  in  th e  P roject R ep o rt can n ot b e  
m aintained  on  accou n t o f  th e  d em an d  pattern in the country. 
T h e M anagem ent further stated  (A u g u st 1 9 7 6 )  that th e  B ille t  
M ill ro lling  h as b een  m axim ised  to  the ex ten t p ossib le , its 
lim itation  to  further ro llin g  is that it  w orks in  tendem  w ith the- 
B loo m in g  M ill.
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( 5 )  Non-utilisation of Hot Bloom Transfer Car
T h e 2 .5  m iUion ton n e P roject R ep ort envisaged  the transfer  

o f  b loom s in  h o t con d ition  from  th e  B loom in g  M ill to  the R a il 
and Structrural M ill. In  actual practice, how ever, on ly  cold  
b loom s are b eing  transferred to  the R a il and Structural M ill w hich  
necessitates n o t on ly  dou b le  hand ling  o f  b loom s but a lso  higher  
con sum ption  o f  heat. Further, the h o t b loom  transfer car 
installed  at 1 million! ton n e stage at a co st o f  R s. 8 .5 3  lakhs for  
the transfer o f  b loom s in  h ot condition  w as n o t u tilised  upfto 
Septem ber 1 9 7 6 .

T he M anagem ent stated (M arch  1 9 7 2 ) ,  that under the existing  
pattern o f  m aking rails, i t  w as n ot possib le to ensure steady  
supply  o f  b loom s in  hot condition  to  m atch the rate o f  rolling  
in the R ail and Structural M ill and that the tech n ology  o f  re­
heating furnaces in the R ail and Structural M ill did n ot perm it 
frequent changes for the heating o f  h o t  b loom s on  o n e  occasion  
and o f  co ld  b loom s on the other ; the introduction o f  1 00  per cent 
scarfing o f  b loom s and their inspection  presupposes the use o f  
cold  b loom s and leads to  im provem ent in  the quality o f  finished
npnJn«>» n f ftim



Annexure X I contains the list of, 24  cases where equipment 
has been lying idle for varymg periods. The value available in 
23 cases was Rs. 138.61 lakhs. The reasons for non-utilization 
of these equipment and action proposed to be taken for their 
utilisation/disposal are also indicated in the Annexure.

3. Sources of Raw Materials
3.01 The Plant obtains its requirements of most o f the raw 

materials, other than coal and manganese ore, from its captive 
mines. The performance of the captivc mines developed for  
meeting the requirements of major raw materials like iron ore, 
limestone and dolomite as also other raw materials like manganese 
ore and fluorspar is discussed in the succeeding paragraphs. 
Besides these mmes, fireclay, bauxite and quartizite mines are 
also operated by the Plant.

3.02.01 Iron Ore
The Plant has developed a number o f mines comprising the 

Rajhara group of mines which consist of ( i)  Rajhara Kokan 
mechanised complex and (ii) the manual mines at JharandalH, 
Dalli, Aridengri, Kokan, Chikli, Mayurpani, Mahamaya and 
Rajhara East and West.

The total requirement of iron ore for the operation of the 
Plant at full rated capacity of the 6th Blast Furnace Complex 
has been estimated at 53 lakh tonnes (31 .7  lakh tonnes of lump 
ore of blast furnace grade, 5 lakh tonnes of lump ore of open 
hearth furnace grade and 16.3 lakh tonnes of fines to be converted 
into sinter). Tlie rated capacity at Rajhara (mechanised) mines 
is 35 lakh tonnes (21 .87  lakh tonnes lump ore and 13.13 lakh 
tonnes fines) of iron ore per year. The quantity of iron ore
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(lump) and fines actually used and the quantity despatched from  different m ines during 1970-71 to 
1977-78 were as follow s :—

(Figures in lakh tonnes)

Year Quantity o f  ironoic consumed Mines Quantity raised b y  different mines
* Lump Lum p Ore

B.F.
Grade

O.H .
Grade

Fines B .F .
Grade

O .H .
G rade

Fines

(1) (2) (3) (4) (5) (6) (7) (8)
1970-71 . 26.35 3,98 8 .15 Rajhara

Others

8.31

19 .8 7

2.0 6

2 .2 5

10.32

1971-72 .

■

* • 24.37 3.88 9.84 Rajhara

Others

7.8 9

20 .57

2 .1 6

1.3 8

1 1 .1 3

1972-73 . • • • 26.22 3.85 11.0 9 Rajhara

Others

6.36

20.97

2 .5 5

1.2 0

11 .0 1

0 .14
1973-74 .

3.40 1 1 .1 3 Rajhara

Others

5 .5 1

2 1 .4 2

2.6 6 11.0 8

1974-75 . ► • 23.70 3.60 11.6 6 Rajhara

Others

8.09

2 1 .7 7

2 .4 7 10 .99

0.02

ON



1975-76 .

1976-77 .

1977-7S .

(2) (3) (4) (5) (6) (7) (8)

25.20 4 .15 12.46 Rajhara 8.69 4.00 13.09

Othsrs 24.53 8.69

29.96 3.39 13.26 Rajhara 9.60 3.55 14.18

Others 23.46 " 8.36.

28,92 3.41 12.66 Rajhara 9.80 3.42 15.59

Others 18.78 7.5 1

3 .0 2 .0 2  Rajlmra Iron Ore Mines
( 1 )  The Production in the Rajhara Mechanised mines was very low as c o m p a r e d  to the rated 

capacity in all the years; it was low as compared to budgeted production also except m 19 - , a
indicated below

OnN)

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

0 ) (2) (3) (4) (5) (6) (7) (8) (9)

Budgeted 37 28.5 23 28 26 28 27 29.20

Actuals
Lump . . . . 
Fines . . .
Total . . .

10.37
10.32
20.69

10.05
11.13
21.18

8.91
11.00
19.91

8 .17  
11.08 

. 19.25

1C.56
10.99
21.55

12.69
13.09
25.78

13 .15
14 .18
27.33

13.22
15.59
28.81



A s  a  result, substantial quantities o f iron o re  had  to  b e  raised  
luanually  from  other m ines. In  July, 1 9 7 0  the C om pany’s 
D irector  (P rod u ctio n ) h ad  observed  th^t shortfall w as o n  account 
o f non-rem oval o f  o ver  burden in  proper seq u en ce and deviations 
from  th e  P roject R eport m ad e by  the loca l m anagem ent in  the  
dcveIoj>ment o f  the m ine.

In  February 1 9 7 2  a  techn ica l com m ittee, k n ow n  as M alhotra  
C om m ittee, w as appointed  b y  the H industan S teel L im ited  to  
review  th e  p erfon n an ce o f  th e  m in es o f  tlie  C om pany. In  its 
interiTi report subm itted  in  January 1 9 7 3 , the C om m ittee had  
inter alia m ade th e  fo llow ing  recom m endations to  im prove the  
w orking o f  the R ajhara m ine

( i )  T h e C onm iittee recom m ended that in  order to rem ove  
track and transport lim itations w hich  w ere responsi­
b le  for under-utilisation o f the m ines capacity , the  
secon d  railw ay track could  be laid w ithout any capital 
ejcpenditure.

( i i )  T h e C om m ittee, on  exam ining the results o f  the three  
shift w orking, held that the third sh ift w ork w as 
alm ost invariably slack and that the on ly  w ay to  
reduce the w ages w as to  im prove the output per m an  
shift and that w orking the m ine in  tw o shifts appeared  
to  b e  distinct possibility. T h e m anpow er o f  th e  
m ine could  b e  reduced from  2 ,2 5 0  to  1 ,3 5 0  by  
tam sferring extra m en  to  D alli m ine w hich w as ex ­
pected  to  com e up b y  June 1977 .

( i i i)  JhaiandaUi (situated at a  d istance o f  about 1.5 k m s.)  
and R ajhara m ine should share com m on facilities at 
Rajhara and be treated as a single com plex.

T h e  M anagem ent stated (A p ril 1 9 8 1 ) that tw o sigmficant 
mea.sures relating to  laying o f  double track (com m issioned  in
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O ctob er 1 9 7 4 )  and  op eration  o f  m ech an ised  m in es in  tw o  shifts, 
in stea d  o f  in  th ree sh ifts (w ith  effec t from  1st M ay  1 9 8 0 )  h av e  
b e e n  im p lem en ted .

2 . Utilisation of plant and equipment at Rajhara Mines
I t  w a s n o tice d  th a t u tilisa tion  o f  p lan t and  eq u ip m en t w as  

b e lo w  th e  n orm  in d icated  in  th e  P roject R ep o rt, a s p er d etails  
g iv en  b e lo w  :—

(Figures in per ccnt)

Year C hurn
drillmachines

U ra ls E x c a v a - L c c o -  
tors m otives

Crushing Plant
Jaw  Jaw

C rusher I  C rusher II

As per DPR

Actuals
1970-71

1971-72

1972-73

1973-74

1974-75

1975-76

1976-77

1977-78

N o t indicated

30 .5

30 .6  

3 2 .4

2 6 .6  

2 3 .6

3 5 .3

3 1 .3  

50 .2

2 9 .4  

3 5 .6

40 .5

34 .5

30 .4  

3 7 .8

3 1 .5

5 2 .6

52.00

3 7 .1  

3 7 .5

36.9

32.9

3 4 .2

38 .2

4 0 .4

4 0 .4

85.00

6 1 .2

6 5 .1  

58 .9

5 3 .8

4 5 .9  

60.4 

6 1 .6

6 9.1

7 6 .1

2 9 .6

3 4 .6

33 .3

2 9 .4  

3 2 .3

3 5 .6

76 .1

1 1 .5

6 .7

6 .9

6.6
1 4 .7

(a-The utilisation percentage o f  C rushing P lan t Jaw  C rusher N o . 1 and 
Jaw  C rusher N o . I I  is n ot available.

T h e  M an agem en t stated  (January  1 9 7 7 )  that th e  im der- 
utilisa tion  o f  p lan t and  equ ipm ent w as d u e  to  n on-atta inm ent o f  
rated production. T h e  fact, h ow ever , rem ains that the production  
in  th e  m in es w a s very  lo w  ev en  though  ( a )  th e  m in es w ere  w ork­
ing o n  three sh ift basis, ( b )  there w as surplus equipm ent, ( c )  
there w as surplus m anpow er and  ( d )  there w a s adequate dem and
f o r  o r e .



A ctu a l f .o .r  m in es co st o f  production  o f  lum p ore and fines 
R ajhara m in es during 1 9 7 1 -7 2  to  1 9 7 7 -7 8  w as h i^ e r  than the  
standard co st fixed by  th e  M anagem ent for the relevant years 
ex cep t in  1 9 7 6 -7 7  in  respect o f  lum p ore and in  1 9 7 1 -7 2  and  
1 9 7 6 -7 7  in  respect o f  fines.

T h e  M alhotra C om m ittee in  its  report o f  January 1 97 3  had  
m ad e a  com parative study o f  th e  co st o f  production  o f  R ajhara  
m echan ised  m in es w ith  th e  co st o f  prodtiction  o f  B ailad ila  m ines  
and co m e  to  the con clusion  that though the cost o f  R ajhara ore  
Was com parable to  B a ilad ila  ore on  n m  o f m in es (R O M ) basis, 
it w as substantially  h igher w hen estim ated in  term s o f  Iiunp ore. 
T h is w as ascribed  b y  the C om m ittee to  m uch higher w age com ­
ponent m ain ly  on  account o f  m aim ing in  Rajhara m in e being  
far in  ex cess o f  that in  Bailadila .

A ccord ing  to  the C om m ittee, w ages in  Rajhara m ine consti­
tuted  5 6 .3  per cen t o f  the tota l co st against 1 5 .8  per cent in  
B ailadila. Ehiring 1 9 7 3 -7 4  to  1 9 7 7 -7 8  a lso  the percentage o f  
w ages to  total co st w as m ore in  Rajhara M ine a s com pared to  
Bailadila.

T h e  m anpow er in  th e  R ajhara m ine during 1962 , 196 4  and
1 9 7 2 -7 3  to  1 9 7 7 -7 8  w as as fo llow s :—

65 .
( 3 )  Cost of production

1962 1964 1972- 1973- 1974- 1975- 1976- 1977-
73 74 75 76 77 78

M anpow er 1010 1566 21 q3 2126 1999 205S 2398 2392
(in number)

O ut put o f  iron ore and fines per m anshift w as 5 .91  toim es, 
5 .6 5  tonnes, 6 .7 3  tonnes, 7 .8 3  tonnes, 7 .1 2  tonnes and 7 .53  
ton n es during the years 1 9 7 2 -7 3 , 1 9 7 3 -7 4 , 1 9 7 4 -7 5 , 197 5 -7 6 , 
1 9 7 6 -7 7  and 1 9 7 7 -7 8  respectively.



T h e  M an agem eu t stated  (A p r il 1 9 8 1 )  that w age com p on en t  
at Rajharji and B ailad ila  is  n o t com parab le due to  th e  fo llow in g  
reason s :—

f i )  I ’h c M in es are under different organ isations having  
different co n d ition s o f  w orking  and different w age  
structures and benefits.

( i i )  W hile R ajhara till recently  w as operated  in  tlirec
sh ifts, B a ilad ila  is operated in  tw o  shifts.

Ciii) R epairs and m aintenance o f  p lant, m achinery and
equ ipm ent at R ajhara w as d on e  through facilities and  
sources from  w ith in  the organisation , this w as n o t the- 
case w ith other m ines.

3 .0 2 .0 3  Other Mines
( 1 )  On account o f lower production of iron ore in the

R;ijhar:i mine (w liich resulted in unnbsorlicci fixed cxpciiditoro o f 
R s. 5 .8 2  c r o r c s ) , ore w as raised m anually from  other oaptlve  
m ines. A s full requirem ents o f  iron ore by tlie  steel plant cou ld  
n ot be m et even  w ith  the h elp  o f  m anual m ining, 1 .8 9  lak h  tonnes  
o f b last furnace grade ore w ere purchased diu'ing 1 9 7 0 -7 1 ,
1 9 7 1 -7 2  and 1 9 7 7 -7 8  (u p to  3 0 -4 -1 9 7 8 )  at a cost o f  R s. 1 2 4 .2 4
lakhs which w as higher than the cost o f m anual m ining by 
R s. 5 7 .6 5  lakhs (the quantity is exclusive o f the unlinked w agons
(>r 1 ,11 6  to n n es).

( 2 )  'D ie w aste rock soil etc. arising in m anual m ining w ere  
dum ped b y  contractors upto Septem ber 196 7  on  ore^bearing faces  
instead o f in the approved placcs. T h e  w aste had again to  be  
rem oved subsequently to other p laces by  incurring an expenditure  
o f R s. 6 8 .3 9  lakhs upto M arch 197 8  w hen these p laces were 
tnkcn up Tor m ining o f the ore underne,ath.
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( 3 )  T h e  co st o f  m anually  m ined  lum p ore w orked out to  
1 9 4 .3 1  p er cen t in  1 9 7 0 -7  i ,  3 2 4 .7 7  per cen t m  1 9 7 1 -7 2 , 4 8 8 .0 3  
per c en t in  1 9 7 2 -7 3 , 2 6 9 .6 8  per cen t in  1 9 7 3 -7 4 , 3 7 9 .3 7  per cent 
in 1 9 7 4 -7 5 , 3 6 1 .4 2  per cen t in 1 9 7 5 -7 6 , 2 9 4 .4 2  per cent in  
1 9 7 6 -7 7  and 3 4 6 .2 2  per cen t in  1 9 7 7 -7 8  o f  the variable cost o t  
n i^ h a n is c d  m in ing  in  the relevant years.

In  v iew  o f  the low er  p rodu ction  in  the m ech an ised  m ines, 
ore w as extracted  m anually  through contractors and co -op era tive  
so c ie ties  invo lv in g  an extra exp en d itu re o f  R s. 7 .2 2  crores during  
th ese  years apart from  the unabsorbed fixed expenditure o f  
R s. 5 .8 2  crores d ea lt w ith in  sub-para ( 1 )  above.

( 4 )  A lon g  with the expansion  o f  R ajhara m ines, d evelop m ent  
o f Jharandalli d ep osits at a d istan ce o f  1 .5  km  from  the Rajhara  
d ep osits  w as taken  up  for sen ii-m echan iscd  w orking. A n  exp en ­
d iture o f  R s. 1 crorc (a p p ro x .)  w as incurred on the m in e for  
raising 8 lakh ton n es o f  lum p ore ^innually and the m ine started  
operatin g  in  D ecem b er 1 96 5 . A ccord in g  to  the schem e, the 
R O M  o re  w as to  b e transported b y  dum pers to the sid ing and 
eni«!hot1 there m anually. H ow ever, it w as dccidcd b y  the  
M ;inagem cnt in  O clob er 1 9 6 6  to  u tilise tlie surplus capacity  o f  the  
Rajhara crushing plant for crushing the R O M  ore. On account 
o f  shortage o f  dum pers arising out o f  d iversion  o f  5 dum pers  
(o u t o f  10  p u rch ased ) to  R ajhara m ines and p oor availability  o f  
dim ipcrs, (he production in the Jharandalli sem i-m echanised  m ine  
did not proceed  accord in g  to  schedu le and it w as stopped  for tw o  
years in  1970-71  and 1 9 7 1 -7 2 . T hereafter a lso , the raising in  
tlic scm i-m eclian iscd  unit is neg lig ib le and m ining is d on e only  
niiinunlly nt a d istance o f  6 0 0  m etres from  the scm i-m echani.scd  
unit. T h e  M anagem ent stated (A p ril 1 9 8 1 )  that the facilities  
creatcd  for Jhaiandalli sem i-m echanised  m ines are b eing  utilised  
in K okan and other m ines in the Iron Ore C om plex  o f  Bhilai.

A s against 8 lakh tonnes o f  lum p ore proposed  to  be raised  
from  the scm i-m echanised  unit, the actual production during
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1970-71 to 1977-78, both from the semi-mechanised unit and 
the manual unit, was very low as indicated below :—

R aisins o f lumps

(In lakh tonnes)

Y ear Semi-mechanised M anual T otal

1970-71 ..................................................  ^
J971.72 .......................................................  . .  0.90 0.90
1 9 7 2 . 7 3 .......................................................  0.09 0.96 1.0 6

1973-74 ..........................................................  •• ’ -23 1-23

1974-75 •
1975-76 •• 5 .1 4  5 .14

1976-77 . . . . . *   ̂ ^
1977-78 ..................................................

The shortfall in the raising of iron ore was stated (M ay 1975) 
to be due to low utilisation of the Belaz dumpers as the same 
could not be maintained on account of non-availability of spares 
and garage facilities.
3.03 Limestone

3.03.01 Lime-stone required for the production of steel by 
the steel plant is obtained from its captive mines at Nandini.
3 .03.02 Mechanised Mines

(1 )  The Nandini mechanised mine has a capacity of 21 lakh 
tonnes of (RO M ) ore yielding 17.50 lakh tonnes of lump ore 
f-1-25 mm) and chips (12— 25 mm) which is sufficient to meei 
the requirement of all the blast furnaces and sintering plant of 
the steel plant for the production of 2.5 million tonnes of steel 
ingots. The Project Report for the 6th Blast Furnace C^mple.x 
did not contemplate increase in the capacity of the mine and 
envisaged the use of lower fractions of lime stone upto 5 mm 
size in order to meet the slightly higher requirement upto 18 lakh 
tonnes.
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( 2 )  T h e  m echan ised  m ine h as tw o crushers. A lthough  both  
crushers w ere exp ected  to  b e  used  for tw o shitts each  as per the  
Projcct R ep ort w ith a v iew  to  producing 1 7 .5 0  lakh tonnes o f  
lum ps and ch ips, on e  crusher is operated in  tw o  sh ifts daily  and  
the o th er is  u sed  for o n e  sh ift only , as th e  requirem ent o f  flux  
grade lim e ston e is stated  (February  1 9 7 7 )  to  be m u ch  less than  
the anticipated estim ate in  the Project R eport. T h e  m anning  
has, how ever, b een  provided  to  p rodu ce 1 4 .0 2  lak h  tonnes o n  
total three sh ift basis.

Du^' to low er production  in  the m echanised  m ine, Ume stone  
is raised  m anually  also.

( 3 )  T h e  fo llow in g  table indicates the budgeted production  
and actual production  during 1 9 7 0 -7 1  to  1 9 7 7 -7 8  :—

Y e ar
Budgeted 

nrodiiction -
A ctu al production

(Lum ps &  
Chips)

Lum ps
(BF-)-SP

G rade)

Chips T o ta l

(1) (2) (?) (4) (5)

1970-71 10.00 6.32 3 .1 6 9 .4 8
1971-72 1 1 .5 6 6.93 3.39 10 .32
1972-73 . ,  . 1 1 .5 4 7 .4 7 3 .59 1 1 .0 6
1973-74 11 .0 7 8 .16 3 .4 9 1 1 .6 5
1 974-75 1 2 .1 7 7.93 3.92 11 .8 5
1975-76 1 1 .7 0 8 .14 4 .3 7 12 .51
1976-77 10 .6 7 11 .0 7 2 .62 13.69
1977-78 11.2 8 11 .4 6 2.70 1 4 .16

A ccording to  M anagem ent (Ju ly  1 9 7 4 ) , shortfall in  produc- 
lion  o f  the m echanised m ine w as m ainly on  account o f  :—

( i )  Bad condition  o f  R ussian locos, there being no  
facUity for  m ajor repairs either at the m ine or in  the 
plant.

( i i )  Vibrators o f  new  crusher not working properly dur­
ing 1 9 7 2 -7 3 .



T h e M an agem en t further stated  (January 1 9 7 7 )  that the 
p rod u ction  p lan  w as based o n  the actual requirem ents.

T h e  short-fa ll in  production  w ith  refercncc to the under­
u tilisa tion  o f  capacity  resulted  in  unabsorbed fixed exp en ses to  
the ex ten t o f  R s. 2 .7 2  crores during J 9 7 0 -7 1  to 1 9 7 7 -7 8 . A c ­
cord ing  to  the M anagem ent (M arch  1 9 7 7 /O c to b e r  1 9 7 9 ) ,  the 
im absorbed  f i x ^  expenses should  b e  com puted  to  the ex ten t 
TTifjrinal m ining o f  b last furnace grade lum ps w as resorted  to . 
O n  th is b asis , th(e am ount w orks out to  R s. 0 .5 4  cro te .

T h e  f.o .r. m ines co st o f production o f  lim eston e show ed a 
continuous upw ard trend excep t in  1 9 7 6 -7 7 . T he cost o f  p ro­
duction  represented 1 0 3 .5 9  per cen t in  1 9 7 1 -7 2 , 1 0 5 .3 2  per cent 
in  1 9 7 2 -7 3 , 1 1 3 .1 2  per een t in  1 9 7 3 -7 4 , 1 3 4 .5 2  per cen t in
1 9 7 4 -7 5 , 1 3 9 .9 0  per cen t in  1 9 7 5 -7 6 , 1 28 .89  per ccn t in
1 9 7 6 -7 7  And 1 4 2 .6 7  per cent in  1 97 7 -7 8  o f the cost o f  produc­
tion  in  1 9 7 0 -7 1 . T h e  higher cost o f production  w as attributed  
by the M anagem ent, b esides under utilisation o f capacity , to  
surplus m anpow er and higher rates o f w ages on account o f  W age  
B oard  award. T h e M alhotra C om m ittee had recom m ended  
(January 1 9 7 3 )  the transfer o f  about 2 0 0  surplus m en  to  Hirri 
D olom ite  Quarry w hen  m cchaniscd. T h is did not, how ever, 
m aterialise as m echanisation  schem e had been dropped.

( 4 )  A ccord in g  to  the Project Report, over-burden at the  
m echanised m ine w as to  be rem oved by scrappers available at the  
construction site o f  the steel Plant. T he over-burden w as, how ­
ever, rem oved m anually through contractors. D uring Septem ber  
1965  to  M arch 1978  an expenditure o f R s. 9 0 .3 7  lakhs w as in ­
curred on  this account. The M anagem ent stated (N ovem ber  
1 9 7 4 )  that due to  bouldery nature of the terrain it w-as consider­
ed  ( 1 9 6 1 )  technologically  not feasib le to  rem ove the over-burden  
to  desired efficiency by m echanical means.

( 5 )  T h e C rushing plant at the m ine is situated outside the  
area taken on m ining lease from  the G overnm ent o f M adhya
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Pradesh. A s  a  result, royalty is being paid by the Steel P lant on  
the entire quantity o f  R O M  ore raised from  the m ine and traas- 
Ported to  the C rushing P lant i.e. including the quantity o f  rejects 
arising from  crushing. I f  the Crushing Plant had been located  
j'ith m  th e  leased  area, paym ent o f  royalty aggregating R s. 3 8 .3 9  
lakhs m ad e on  the rejects during 196 0  to  M arch 1978  w ould  have  
^ n  avoided.
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( 6 )  E v en  though the m echanised plant had adequate capacity, 
the actual production  o f  B .F . and sintering p lant grade w as not 
sufficient to m eet the requirem ents o f  the Steel Plant, and hence  
M anual m ining through contractors and cooperative societies w as 
also  resorted to. Further, m anual m ining w as considered neces­
sary for  O pen H earth  and  Refractory M aterial P lant G rade lim e  
stone, w hich  w as avaUable in  pockets and for w hich there w as no  
provision  for m ining m echanically.

T h e details o f  lim e-ston e(lu m p ) m anually raised during 1970-  
'1  to  1 9 7 7 -7 8  are given b elow  :—
V ear Quantity

raised
(lakh
tonnes)

O .H .
Grade

R M P
Grade

B .F .
Grade

Total Percentage 
o f  manual 

production 
o f B F  

Grade to 
mechanica 1 
production 

(Lumps)

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

J970-71 1 .1 7 0.62 2.30 4.09 36.39
J971-72 1 .1 5 0 .77 3.05 4.91 44.01
1972-73 1 .7 1 0 .76 2.52 4 .99 33.73
1973-74 1.33 0.73 0.93 2.9 9  11 .4 0
1974-75 1.24 0.82 1.74 3.80 21.9 4
1975-76 1 .1 7 0 .79 0.72 2.68 8.84
1976-77 1.48 0.86 0.09 2.4.1 1.24
1977-78 2.48 Nil 2.48



E even  though capacity for fu ll production w as created in  the  
m echanised m ines, substantial quantity o f  B .F . G rade w as raised  
m anually during 1970-71  to  1 97 4 -7 5 ; the quantity raised during
1 9 7 5 -7 6  was, how ever, less. In  justification of the extraction o f  
higher quantities o f  B .F . G rade ore m anually, the M anagem ent 
stated (Ju ly  1 9 7 4 )  that the production o f B .F . G rade ore in  the 
m echanised m ines resulted in  arising o l  m ore chips w hich w ere  
beyond the requirem ent o f the b last furnaces and therefore 
m anual m ining w as resorted to.

It w as, how ever, noticed  that during 1 97 7 -7 8  the e'ltraction  
by m anual m ining had com e dow n considerably w ith correspond­
ing increase o f  production in  the m echanised m ines and corres­
ponding increase of chips production.

( 7 )  T h e cost per tonne o f manual m ining worked out to  
177 .15  per cent in  1 9 7 0 -7 1 , 2 3 4 .5 2  per cent in  1 9 7 1 -7 2 , 2 0 6 .9 7  
per cent in 1 9 7 2 -7 3 , 2 1 1 .0 5  per cent in 197 3 -7 4 , 1 75 .77  per cent 
in 1 9 7 4 -7 5 , 1 44 .96  per cent in  1975-76 , 1 80 .05  per cent in
1 976-77  and 2 07 .21  per cent in  1 977-78  o f  the variable cost per 
tonne (m echanised m ining) in the relevant years.

3 .04  Manganese ore
A ccording to the Project Report, 0 .5  lakh tonnes o f manganese 

ore fw ith  33 .5  per cent m anganese content) were required for 
the production o f 2 .5  million tonnes o f steel. W ith the installa­
tion o f facilities for the 6th Blast Furnace C om plex, the require­
m ent o f manganese ore increase to 1.39 lakh tonnes (w ith  30 .35  
per cent m anganese con ten t).

B etw een 1962  and 1972  the Com pany took on lease a 
mining area o f 1 669 .85  acres having a reserve of 0 .8 4  lakh  
lonnes o f m anganese ore. A s the progress o f m ining w as slow  
and the cost was very high, further raisings were stopped from  
8th June 1973 after surrendering 7 5 6 .6 2  acres; the balance 

o f 9 13 .23  acres w as surrendered in July 1975 and July 1976.
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T h e quantity o f  m anganese ore consum ed by the Steel Plant 
and th e  quantity produced in  the m ines and that purchased  
from  the m arket during 1970-71  to 1 97 7 -7 8  are given  
below  :—

Year T otal 
consumption 

(in lakh 
tonaes)

Production Quantity 
from  purchased 

leased (in lakh 
area tonnes) 

(tonnes)

0 ) (2) (3) (4)

1970-71 1.09 291 1.07
1971-72 , , 1.09 1.18
1972-73 2212 1.15
1973-74 0.94 9771 0.77
1974-75 1.08*
I97J-76 1.23@
1976-77 0.98
1977-78 1 09 1.02
(1 3  m onths)

‘ Includes 500 tonnes( estim ated) in unlinked wagons.

© Includes 1386 tonnes (estimated) in imlinked wagons.

T he M anagem ent stated (N ovem ber 1 9 7 7 ) as fo llow s :—
“T he m ining leases o f  these properties w ere taken not 

w ith intention o f  m ining them. In  the normal 
course properties should have been taken up for  
prospecting but since th e  State G overnm ent had 
earlier given these areas on  m ining lease to  different 
parties as per the statutory provisions o f  the M ine­
ral C oncession  R ules, it w as not possible for the 
State G overnm ent to  give prospecting licences for 
these areas. O ur intention was to  prospect these 
properties. T he raising o f  ore w as incidental to  
this process and the cost has to be viewed in tliis 
context.”

S/8 CAG/81—6
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3 .0 5 .0 1  ( a )  T h e  requirem ent o f  d o lo m ite  os m et b y  U j c  

P lan t from  its  cap tive m in es at H irri w h ich  are operated  
m anually. S om e quantity  o f  d o lom ite  is  a lso  supp lied  to  
R ourkela  and D urgapur S tee l P lants. T h e  p rodu ction  o f  d o lom ite  
for B h ila i and  D urgapur S tee l P lan ts and the quantity  con su m ed  
in  B h ila i S tee l P lan t d u r in g  1 9 7 0 -7 1  to  1 9 7 7 -7 8  w ere as 
f o l lo w s :—

(Figures in lakh tonnes)

3.05 Dolotrute

Year Actual production for Consump

B S P D S P ^ T otal B hilai
S teel
Plant

(I) (2) (3J (4) (-’ )

1970-71 3.01 0 .28 3 .29 2.83

1971-72 • • • 2.85 0 .1« 3.03 2.8f>

1972-73 2.99 0.06 3.05 3.28

1973-74 / . 2.80 2.80 3.(K.

1974-75
• 3.00 3.00 3.5 5

1975-76 4 ,3 4 4 .34 4 .3 1

1976-77 5 .11 5 .11 4.88

1977-78 4.94 4 .94 4.4 0

T h e  production during 1 9 7 2 -7 3  to  1 9 7 4 -7 5  w as less than 
the consm nption . T h e M anagem ent stated  (F ebruary 1 9 7 7 )  
that production w as oriented to  despatches that cou ld  b e  m ade  
with the available m anpow er and w a g o n s 'fr o m  the R ailw ays  
T h e sliortfall w as m et b y  purchasing about 1 lakh tonnes from  
outside sources at a  price higher than the co st o f  raising except 
in  1 9 7 3 -7 4 , involving extra expenditure o f  R s. 4 .3 6  laMis dur­
ing 1 97 2 -7 3  and 1 9 7 4 -7 5 .



(b )  T h e  f.o .r . m in e  c o s t  sh ow ed  a rising trend, as indicated  
b e lo w  :—

7 5

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

‘C o s t  per 100.00 110 .3 2  1 3 7 .1 7  15 3 .4 9  178 .4 5  2 12 .3 4  19 4 .4 5  253.43
tonne
(in percentage)

( c )  T h e  R efractory  M a jtc i^  P lan t (w h ich  is  to  ca lcine  
1 ,6 1 ,5 0 0  to n n e s  o f  raw  d o lo m ite ) is  provid ed  w ith  tw o
crushers fo r  sizin g  th e  d olom ite— o n e  in  th e  o n e  m illion  tonne  
stage to  w h ich  d o lo m ite  o f  she  2 5 — 8 0  m m  is  fed  and  another  
installed in  the 2 .5  nuU ion ton n e stage the size o f  feed  d olo ­
m ite  b ein g  2 0 0  m m . T h e  d o lom ite  is, how ever, received  from  
th e  m in e  d u ly  sized  and alm ost th e  entire quantity  is  below  
8 0  m m  si2B. T h e  n ew  crusher installed  in  196 5  at a  cost 
o f  R s. 1 3 .3 5  lakhs thus rem ained  id le  sin ce installation .

T h e  M anagem ent stated (January 1 9 7 7 )  that it  w as not 
p ossib le  to  receive , store and handle tw o sizes o f  d o lom ite  in 
the R efractory M aterial P lant. T h e  B O B X  w agons in  the  
circuit h ave a lso  restricted opening, causing difficulty in  unload­
ing o f  lum ps around 2(X> m m .
3 .0 5 .0 2  Transportation of dolomite

R ailw ay freight for d olom ite  transported from  the m in e to  
th e  S teel P lant is  b e in g  paid o n  the basis o f  carrying capacity  
o f  w agons sin ce  Ju ly  1965 .

D esp ite  reduction in  the marked carrying capacity  o f  
'vagons in  D ecem b er 1 96 9  th e  quantity  actually loaded  con ­
tinued to  b e  less than the reduced capacity. A s  a  result, the  
C om pany paid an extra freight o f  R s. 5  lakhs during 1970-71  
to  1 9 7 2 -7 3 . E xcess freight paid for the period from  1 966-67  
to  1 9 6 9 -7 0  o n  the basis o f  d ifference betw een th e  original and 
the reduced carrying capacity  am ounted to  R s. 5 0 .7 8  lakhs 
approx. (N ovem b er 1 9 7 7 ) .  N o  form al claim s for these extra



p aym en ts w er e  preferred w ith  th e  R a ilw ays w h o  h ave, h ow ever , 
agreed  to  refer th e  m atter to  arbitration a n d  an  arbitrator h as  
s in c e  bee:n app oin ted  to  adjud icate u p o n  th e  d isp u ted  d a ifn s  
(A p r il 1 9 8 0 ) .

7 6

3 .0 6  Fluorspar
3 .0 6 .0 1  D u rin g  1 9 6 2 -6 3  to  1 9 7 0 -7 1  th e  P lan t w as using  

fluorspar, though  n o t en v isag ed  in  th e  P ro ject R ep o rt, as flux  
m ateria l in  the S tee l M eltin g  S h op . W h ile  u p to  1 9 6 4 -6 5  a  
quantity  o f  4 6 2  ton n es w a s  u sed , th e  con su m p tion  w a s .su b sta n -  
tia llv  red u ced  later  o n  acco u n t o f  the u se  o f  b au x ite  as a substi­
tu te ; th is raw  m ateria l is  n o w  u sed  in  th e  A llo y  S tee ls  P lant, 
D u rgapur. F o r  th is puriyose, th e  P lan t to o k  o n  lea se  certain  
areas from  th e  S ta te  G overn m en t o f  M ad h ya  P radesh  for  
p rosp ectin g  and  m in in g . T h e  tab le  b e lo w  in d icates the d e ta ik  
o f  area, q u antity  ra ised , e tc  :—

N am e Date & 
period o f 
lease

Purpose Quantity 
raised in 
tonnes

Royalty
paid

R em arks

Area *A’

Area'B’

F or 2 years Prospecting
in February
1963

For 20 years M ining 
in July 1963

Area ‘e F or 20 years 
in July 1967

Experimen­
tal mining 
was done

25457 R s. 1.20 
lakh-s

Lease was 
revoked 

on  6-9-71.
A  sum o f  
Rs. 5982 
was paid 
as dead 
and surface 
rent.

In addi­
tion, an 
am ount o f  
Rs. 1639 
was paid 
towards 
dead and 
surface 
rent.



A  tota l expenditure o f  R s. 8 J .5 3  lakhs w as incurred upto
1 9 7 7 -7 8  in  addition  to  royalty etc , and developm ent expenditure 
o f  R s. 1 4 .3 6  lakhs (roya lty , dead  rent and surface rent o f  
R s. 2 .3 9  lak h s up  to  A p ril 1 9 7 8  and develop m ent expenditure  
o f  R s. 1 1 .9 7  lakhs from  1 9 7 2 -7 3  to  1 9 7 4 -7 5 ) .

3 .0 6 .0 2  T o  up-grade the ore for use in the A U oy Steels P lant, 
a beneficiation  p lant w tih  a  capacity  o f  4 0 0  ton n es per year w as 
Installed in  th e  B h ila i S teel P lan t area in  1 9 6 7 -6 8  at a co st o f  
R s. 4  lakhs. A d d ition al equipm ent valued at R s. 2 .3 8  lakhs  
was later on installed  in 1 9 7 0  to  increase the capacity  o f  the  
plant to 9 0 0 — 1 ,0 0 0  tonnes per annum . T h e additional equipm ent 
has not been utilised so  far (January 1 9 8 0 ) . A s  regard.s u tilisa­
tion o f  expanded  un it o f  F luorspar B enefication  P lant, M an age­
m ent h ave stated (January 1 9 8 0 )  as follow s : —

“F or the closure o f  the F luorspar B eneficiation  Plant, 
it w as decided  to  exp lore th e  possib ilities o f  using the 
plant and equipm ent for conducting L aboratory /P ilo t P lant 
sca le  studies on  the input raw m aterials. T he existing  
Plant has facilities for Froth F lotation  and P elletisatlon . 
T he entire aspect o f  conversion  o f  the Fluorspar B enefi­
ciation  P lant in to  experim ental Plant for m ineral dressing  
studies is under exam ination  by  R esearch & C ontrol 
Laboratory and M ines D epartm ent and steps as required  
w ill be taken as per the result o f  the study.”

T lic quantity o f  ore beneficiated in the P lant during 1970-71  
to  1 9 7 7 -7 8  and the cost o f  beneficiation are indicated b elow
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1970- 1971- 1972- 1973- 1974- 1975- 1976- t977-
71 72 Ti 74 75 76 77 78

ProJuciion 365 298 360 371 371 312 316 399
(i;i tonnes)

C c s t  per icr.p c  1 ,7 1 4  2.306 2,394 2,562 3,481 5 ,779  4 .7 76  2.795

(in Rupees)



7 8

M o y  Steels Plant paid the full cost upto 1971-72  
years it was, however, ready to pay ^ y  at the rate ^
lev  tonne at which Gujarat Mineral Developm ent C o ^ v o M  
a State Government UndertaJcing, was ready to supply 
A s the mine was working at a loss and its operation on p p 
scale involved a considerable investment on 
developmental work, the Board o f Director decided m  N ovem ^ r  
1974 that the A lloy Steels Plant should make payment at the 
^ 4 i T g  market r /te  plus Rs. 500  per tom ie for the stock l ^ g  
at the Bhilai Steel Plant and that further supplies of ore need 
not be made. T he plant continued to supply Auorspj^r to th 
A lloy Steels Plant till December 1978 when the slock lym^ at 
the Plant was exhausted. The A lloy Steels Plant paid for 
suppUes at the rate of Rs. 1,500 (market rate) plus Rs. 500 per
tonne.
4. Services and Fuel

4.01 In addition tf> raw materials and refractories, different 
units of the Steel Plants require varioas types of services and 
fuel for the production of iron and steel. Some of the impoitant 
services required are steam, electricity, oxygen, compressed air, 
water and air blast. The fuel requirements com pnse ^ s e s  hke 
coke oven gas and blast furnace gas and Uquid fuel such as coal 
tar fuel (pitch creosote m ixture), benzene, naphtha and furnace 
oil For the tfroduction of some of these services and fuel, 
separate units have been set up, while other items are prod u c^  
as concomitants of the regular operation of certom other units 
of the Steel Plant. The production and consumption of impwtant 
serwces and fuels are discussed in the succeeding paragraphs.

\
4.01 !01 Steam '

( 1 )  Steam is produced in the main boilers installed in the 
Power Plant itself and in the waste heat boilers o f O.H. furnaces 
and Sulphuric A cid Plant. According to the Project Report, the 
main boners are expected to be operated with the help o f surplus 
gases supplied by Coke Ovens and Blast Furnaces supported by



co a l to  the ex ten t o f  5 0 ,0 0 0  ton n es p er annum . O n  accoun t o f  
in ad eq u ate ava ilab ility  o f  g ases  d u e  to  op eration  o f  S teel P lant 
u n its a t  lo w e r  cap acity , c o a l and  o th er liqu id  fu e l h ad  to  b e  
used  in  large p roportion s for  th e  p rodu ction  o f  steam  in the  
m nih b oilers, as in d icated  b e lo w  :—
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Year C on sum ption  o f  fuel 
as per D .P .R .

A ctu al Consum ption  
o f  fuel

Gases
(10»K

calories)

Coal 
(Grade 

‘A ’) 
(in tonnes)

Gases
(lO 'K

calorics)

Coal
(in

tonnes)

Liquid
fuel
(K l)

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

1970-71 2988100
(91.2)

50,000
(8.8)

7.70,374
(33 .4% )

2,11,634
(54 .7% )

26,075
(11 .9 % )

1971-72 »» 6,34,770
(24.5% )

2,95,539
(65.0% )

24,827
(10 .5% )

1972-73 J » J? 
) «

6,80,277
(23.9% )

3,01,654
(6 3 .6 % )

33,992
(12 .5% )

1973-74 2988100
(91.2)

50,000
(8.8)

6,33,203
(21 .4% )

3,33,056
(63 .0% )

43,452
(15 .6% )

1974-75
: :

»y
>7

6.33625
(22 .0% )

3.61,865
(63 .3% )

40,033
(14 .7% )

1975-76 7,34,754
(23.8% )

3,39,070 
(62 .9% ) .

38,911
(13 .3% )

1976-77
::

12,02,881
(35.4% )

3.16,848
(56.6% )

25,867 
(8.0 %J

1977-78 ’ ■ 11,94,815
(36.1% )

3,22,736
(56 .0% )

25,011
(7 .9% )

Noras : (1) Figures in brackets indicate percentage o f consumption o f each 
type o f fuel to total consumption.

(2) The Project R eport envisaged that the caioritic value o f  coa l 
‘A ’  grade would be 5800 K . Cal./K g. The percentage ol input 
fuel has*been worked out on  this basis.



T he M an agem en t stated  (F ebruary 1 9 7 7 )  that w hatever  
blast furnace and cok e oven  gas w as availab le for p ow er and  
blo'jving station  w as m ade u se o f.

( 2 )  A s  m ention ed  in  th e  2 .5  m illion  ton n e P roject 
R ep ort, th e  efficiency  o f  th e  boilers en visaged  in  th e  1 tm llion  
tonne and 2 .5  m illion  ton n e stages is  as fo llo w s :— ■

(0  W ith 100 per cen t blast furnace gas as fuel . 85 per cent

(it) W ith  100 p ;r  cent co a l (5500 Cal/kg) as fuel . 90 per cent.

(hi) W ith  m ixture o f  bo th  in the proportion o f  30 ®
per cen t B .F . gas and 70 per cent coa l . . 82 per cent.

T h e therm al eO iciency and h eat consum ption  per kg. o f  steam  
produced during 1 9 7 0 -7 1  to  1 9 7 7 -7 8 , how ever, show ed  w ide  
variation, as indicated b elow  :—
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1970- 19 71- 1972- 1973- 1974- 1975- 1976- 1977-
71 72 73 74 75 76 7 7  78

H eat con- 767 805 809 820 800 799 790 805
sum ption per 
K g . o f  steam  
produced (in 
K /Calories)

T herm aleffi- 84.3 80 79 .9  78 .9  80,8 80.9 8 1 .8  79 .1
cien cy (in 
percentage)

T h e M anagem ent attributed (M a y  1 9 7 5 )  the follow ing factors  
for  variation  in h ea t consum ption  and  therm al efficiency :—

Reasons for variation in boiler efficiency
(a )  G radual d ecrease iu  h eat supply  from  co k e  o v en  gas 

from  1 2 .2  per cen t to 3 .2  per cent o f  the total heat 
supply to  boilers.



(b )  G radual d ecrease in h ea t supply from  b last furnacc 
gas.

( c )  In crease in  heat supply  from  coal and liquid  fuel.

8 1

Reasons for decrease in thermal efficiency and increase in 
heat coimunption.

( i )  A b se n c e  o f  fac ilities  in  Ihe Plant for w eighm ent o f  
' each  w agon and ch eck in g  the pcrccntage o f  m oisture

in  each  o f  them .

( i i )  V arying  ash and m oisture conterht in co a l received  
from  different co llieries.

( i i i)  C alcu lation  o f  gas con su m p tion  f io m  h ourly  average  
con sum ption  and liquid fuel by  estim ation .

( iv )  R unning  o f  4  boilers from  1973  onw ards w ith less  
therm al load , lead in g  to  drop in therm al efficiency.

4 .0 1 .0 2  Electricity
( 1 )  T h e  requirem ent o f  electricity  for the operation  o f  the  

S teel P lan t ( 7 ,0 7 ,3 1 0  X 1 0 ’ K W H  per annum ) is m ain ly  m et 
b y  the M ad h ya  Pradesh State E lectr ic ity  B oard. H ow ever, tw o  
turbo generators o f  12  M W  each  w ere installed  in on e  m illion  
tonne slage  w ith  a v iew  to ensuring uo-interrupted p ow er supply  
to  the essen tia l load s o f  the P lan t and a third generator o f  the  
sam e cap acity  w as installed  in  the 2 .5  m illion  tonne stage. A gainst 
the theoretical generation  capacity  o f 3 ,1 5 ,3 6 0  M egaw att hour.^, 
o f ih c three generators, the firm capacit>' o f  th ese generators ha.s 
b een  fixed in  the D .P .R . for the 2 .5  m illion  tonne stage at 2 ,5 2 ,0 0 0  
M egaw att hours.



T he follow ing  table indicates the total consum ption of 
electricity in  th e  Steel P lant, pow er generated in the captive plant 
and pow er purchased from  the E lectricity B oard during 1970-71  
to 1 97 7 -7 8

(In M egaw att hours)

8 2

Y ear T ota l Power Purchased Perccnt- 
consumption Bencrat);d from  age o f  own 

o f  in captive Electricity generation 
electricity plant Board to con-

snniption .

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

1970-71 . 6,43,183 1,62,810 4,80,373 25.31

1971-72 . 6,57,213 1,55,156 5,02,057 23.61

1972-73 . 6,96,947 1,66,115 5,30,832 23.83

1973-74 . 6,91,880 1,66,062 5,25,818 24.00

1974.75 . 7.07,294 1,74,868 5,32,426 24.72

197S-76 7,41,567 2,14,029 5,27,538 28.86
(

1976-77 7,78,773 2,50,420 5,28,353 32 .16

1977-78 7,70,118 2,21,240 5,48,878 28.73

The M anagem ent stated (February 1 97 7 ) that :—
“the level o f  generation at the captive pow er pHant 

was governed by (a )  technical considerations and (b )  
oprtimum sharing of load and m axim ising Import from  
M .P .E .B . withitJ the lim its of the contract dem and” .

T he actual consum ption of steam  per K w h o f electricity pro­
duced vw-fl-vw the norm as per the Project R eport and the thermal



efficiency o f  d ie  generators ach ieved  during 1 97 0 -7 1  to  1 9 7 7 -7 8  
w ere as fo llow s :—
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Y ear Consum p- A cu ta l Steam  Efi3ciency T ^ rm a l
tion o f  consum p- input per o f  genera- Efficierey
steam  as tion o f  K w h  tors (860 K .  o f  boiler-

pcr D .P .R . steam  (K . C al) C a l per cum-gene-
(pcr K w h ) (per K w h = 1 0 0 %  rators

K w h ) efficiency)

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

(K g.) (K g.) (% ) (% )

1970-71 5 .7 5 7 .6 5854 14.69 12 .38

1971-72 »» 7 .4 5916 14,54 11 .6 3

1972-73 »» 7 .7 6229 13.81 11 .03

197.^-74 • 8.4 6888 12.49 9.85

1974-75 • ” 8 .6 6880 12..50 10 .10

1975-76 • >• 7.8 62.12 13,80 11 ,16

1976-77 l A 5846 14,71 12.03

1977-78 ' f 7 .5 6038 14,24 n  .26

N oTI'S : O )  Therm al cflicincy o f  generators has not liccii intlicalcd in the 
D .P .R .

(2) The M anagem ent stated (Fcbriiarj' 1977) that credit for 80 per 
cent o f  the steam  bled from  Turbogenerator at 8 A tm . should 

I also be given and the effective input o f  steam  should be taken
into account. H owever, as the consum ption in colum n 2 (i.e. 
as per D .P .R .)  is on gross basis and Management^ have also 
adopted the gross figures in ths annual operational statistics 
and the credit has n ot been given in the cost sheet, gross figure 
has been maintained.



T he consum ption of steam  per Kwh o f pow er generated  
varied from  year to  year and w as m ore than the norm  indicated  
in  the Project Report. Similarly thermal efficiency show ed w ide  
variations.

( 2 )  Transmission losses
It w in be seen  from  data given below  that traasm ission losses 

"(in distribution and transform ing) ranged from  2.4  per cent to
3 .6  per cent o f the total available pow er supply during 1970-71  
to  1 97 7 -7 8  • -
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1970- 1971- 1972- 1973- 1974- 1975- 1976- 1977-
71 72 73 74 75 76 77 78

Transmission 18144 19746 22817 21748 24885 26512 23819 18430
Loss in 
M V/H

In te r ra s o f 2.8 3.0  3 .3  3 .1  3 .5  3 .6  3 .1  2 .4
percentage

4 .0 1 .0 3  Oxygen
O xygen is produced in the Oxygen Plant wliich consists o f  

three units cach (including one unit as a stand by) having a rated 
capacity o f  5 00 0  o f technological oxygen per hour required  
by ihe Steel M elting Shop.



F rom  the data given b elow , it w ill b e  seen  that there w as ex cess  consum ption  o f gas as weU  
as renting o f  gas during 1 9 7 0 -7 1  to 1 9 7 7 -7 8  :—

Y ear Q ty. o f  Q ty. o f  
techno- techno­

logical
oxygen

produced

(10» M*)

logical 
oxygen 

actually 
consumed 
m SM S 

(10» M*)

Oxygen Projected 
bled n orm  o f
ou t consum p- 

(C ol. 2-3) tion  o f  
oxygen 

per tonne 
o f  steel

(10» M«) (M»)

R elia b le  Q ty. o f 
Steel ■ oxygen 

ingots required 
produced as per 
(Tonnes) norms 
'■ (35M >per

tonne 
o f  steel 

(ingot) 
(10» M>) 
(5) X (6)

Excess 
consum - 
ntion o f  
‘ oxygen 

(3-7)

(10= W )

10»

(1)
1970-71

1973-74

1974-75

(2) (3) (4) (5) (6) (7) (8)

96,336 83,052 13,284 .35 19,39,794 67,893 15 ,1 5 9 .

1,05,121 89,495 15,626 35 19,53,200 68,362 21,133

. 1,10,228 93,694 16,534 35 21,07,920 73,777 19,917

1,10 ,271 96,065 14,206 35 18,94,150 66,295 29,770

. 1,18 ,532 96,150 22,382 35 20,01,280 70,045 26,105

1 14,984 89,209 25,775 35 22,08,730 77,306 11,903

1,18 ,610 97,699 20,911 35 23,02,110 80,574 17,12 5

1,19,002 1,02,702 16,300 35 23,70,715 82,975 197 27

00



O n a cco u n t o f  ex c e ss  co n su m p tion  o f  o xy gen , a ll th e  three  
u n its o f  th e  O x y g e n  P lan t h a d  to  b e  operated  sim u ltaneou sly  
e x c e p t d u rin g  th e  p eriod  o^ repairs. In  th is  co n n ection  the  
M an a gem en t sta ted  (N o v e m b e r  1 9 7 7 )  as fo llo w s :—

I “D u e  to  in ten sive  o x y g en  lan cin g , o xy gen  co n su m p ­
tion  p er  to n n e  o f  stee l h ad  b e e n  m o re  than  th e  projected  
v a lu e  o f  3 5  per ton n e. T h e  increased  rates o f  con su m p ­
tio n  h a v e  resu lted  in  app reciab le  red u ction  in th e  heat 
diuration w h ich  w a s  less  th an  th e  P rojected  estim ation s” .

4.01.04 Compressed A ir
C om p ressed  A ir  (a t  6  to  8 A tm . pressure) is  u sed  for liquid  

fu el p u lverization , p n eu m atic  instrum ents and  m ech an ism , fann ing  
cranes and m otors and  fo r  w ater spraying  in  ven tila tion  d ev iccs. 
T e n  com p ressor  se ts  (in c lu d in g  tw o  stand b y s ) ,  ea ch  h av in g  a  
cap acity  o f  1 0 0  p er m in u te a t a  pressure o f  9  A tm  ; h ave been  
se t  up  to  m e e t th e  requ irem ent o f  com p ressed  air for  2 .5  m illion  
to n n e  sta ge  o f  th e  S tee l P lan t and  n o  add ition a l fac ilid es w ere  
p rovidetl in  the 6 th  B la st F u rn ace  C om p lex . A cco rd in g  to  the  
D .P .R . a con su m p tion  o f  2 9 8 5 0 0  10 ’ M ’ xmifs o f  com p ressed  air 
w as en v isaged  to  b e  con su m ed  fo r  a rated  production  o f  2 5  lakh  
ton n es erf stee l in gots. A  lo ss  o f  6%  ( 1 8 0 0 0  10^ u n its ) w as 
a lso  en v isaged  therein . A ctu a l consum ptiort o f  com p ressed  air 
as w ell as lo sses  w ere, h ow ever , m uch  higher than the stipulation  
m ad e in  th e  D eta iled  P roject R ep ort, d esp ite  non-atta inm ent o f  
rated  p rod u ction  o f  stee l as per d eta ils g iven  b e lo w  :—

(U nit— 1000 M=)

8 6

Y e a r  Com pressed Com pressed Losses

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

a ir air 
actu a lly  actu ally  

produced consum ed

477521 450300 27221
481064 453645 27419
485386 457719 27607
499096 470648 28448
498666 470242 28424
581037 547918 33119



In  this co n n ection , the M an agem en t stated  (D ecem b er  1 9 7 3 )  
as fo llo w s ;—
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“A s  p er  original d esign , separate flow  m tters for  
m easuring  th e  quantity  o f  com p ressed  air fo r  ea ch  co n ­
su m in g  u n it h a v e  n ot b een  provided . T h e  en tire  con su m p ­
tion  a s recorded  in  th e  cen tra lised  com p ressed  a ir station  
is  a llocated  to  the d ifferent con su m in g  im its b ased  on  
exp erien ce. W e are, therefore, n o t ln  a  p osition  to  ind icate  
clearly  the reasons for  h igher consum ption  in  any  sh o p  

'  for any  year” .

T h ou g h  the p rod u ction  cap acity  for com pressed  air w a s m ore  
th an  the requirem ent, the B oard  o f  D irectors approved  (M arch  
1 9 7 2 )  th e  installation  o f  tw o  add itional centrifngal com pressors  
o f  2 5 0  M V m inute cap acity  each  at an  estim ated  co st o f  R s. 4 7 .9 4  
lakhs to o vercom e th e  ser iou s prob lem  o f  pressure drop in  the  
p ipelines. A n  expenditure o f  R s. 7 3 .1 4  lakh  w as incurred upto  
3 1 st M arch 1 9 7 9 . T h e  sch em e w as expected  to  b e  com pleted  
by 31st M arch  1 9 7 7 . H o w ev er , tw o  units w ere com m ission ed  
in  July  1 9 7 7  and M arch 1 9 7 8 .

T he M inistry  stated (O cto b er  1 9 7 8 )  a s fo llo w s

“the con siun p tion  o f  com p ressed  air largely  depends 
u p on  the dem and from  different users and the pressure  
under w hich th is is supplied  to  the different users. In 
case, due to  tech n ologica l reasons the pressure o f  
com pressed  air produced b y  the p lant falls b e low  the  
prescribed m inim a, there w ill n ot b e  any  flow  o f  com p res­
sed air to  th e  consum er, even  though, in  volum etric term s, 
th e  production  w ill appear to  h ave b een  ach ieved . In 
order to  m aintain  th e  req u isite  pressure o f  the com pressed  
air, th e  p lant decided  to  install tw o  add itional certrifugal 
com pressors o f  2 5 0  M '/m in u fe  capacity. T hese have  
sin ce been com m ission ed ” .



8 8

forAir blast is produced in the Power and Blower Plant 
supply to Blast Furnaces. "

The table below shows the actual consumption of air blast 
per tonne of hot metal during 1970-71 to 1977-78 vis-a-vis that 
envisaged in the Project Report and norms fixed by the 
Management :—

4.01 .05  A ir Blast

Y ear
Consum ption per A ctu a l 

tonne o f  ho t meta 1 consum-
rw»r

A s
envisaged

iu  the 
Projcct 
R eport 

(2.5 M T )

N orm s tonne o f  
fixed b y  ho t ntclal 

the
M anagsm ent

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

2224
2224
2224
2224
2224
2224
2224
2224

2600 2779 
2700 3119 
2700 3009 
2800 3216 
2800 2905 
2800 2855 
2800 2774 
2800 2929

The Management sxaicu ---------------
supplymg air blast to  Blast Furnaces were required to be operated 
within narrow parameters to maintain steady and stable conditions 
and it was not possible for the blowers to  cut down air blown m  
order to meet reduced or varying requirements of air from time 
to time. Further, on consideration of safety of blowing equipment, 
it was inevitable to  let some air blow into the atmosphere by 
operating the blowers at a steady regime. It was further stated 
in January 1977 that the higher ash content in coke also was 
one reason for higher consumption of air blast per tonne of hot
metal.
4 .01 .06  Fuel

(1 )  A ll the units of Steel Plant which consume fuel for 
operation, use gas as principal fuel. It was noticed that the
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prodiiCtion o f gas w as less than that envisaged in the Project 
R eport, as indicated b elow  :—

(In 10® Kilo calories)

year C ok e  Oven G as Bias Furnace G as Rem ark

1970-71 
J971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78

A s per A s per A ctual A s p ;r A s psr A ctual
Project Project Project Prcjcct
R eport R eport Report R port

(6th B .F . for (6th B .F . for
Com plex) 2.5 M .T. Com plex) 2.5 M .T.

plus plus
A dd i­ A dd i­

tional tional
facilities ' facilities

in the in th:
6th Blast 6th Blast
Furnace Furnace

as as
intimated intimated

hy by
M E C O N M E C O N

and and
adopted adopted

by the by the
M anage­ M anage­

ment ment
D ecem ­ Decem-
ber ’77) b jr, ’ 77)

5301 5049 3’834 7411 6220 4657
3281 4469

>> 4115 • » 4691
. > ,> 3540 J » 4316
> > S* 3694 > J 4497
f f ) ) 4091 4911

4505 >> 5917 .
? ) 9> 4524 5948

The Management attributed (N ovem ber 1977) the following 
reasons for less production o f gas ;—

“ Until 1975-76 neither all the six Blast Furnaces 
nor all the seven batteries wore in operation due to
extraneous constraints in coal supplies........................  In
the case o f B .F. gas, the gas make has been les<~ mainly 
because o f improved working o f Blast Furnaces with 
considerable reduction in the cokc rate as compared to 
projected values. With lower coke c0nsumpticf>, the gas 
make has also been loss” .

S /8  C A G /8 1 — 7



( 2 )  T he ra te  o f consum ption o f fu el w as m ore in  consum ing units, especially  
H earth Furnaces Soakin<^ Pits, R a il and Structural MiU, M erchant M ill and W ire R od  M ill * a n  the 
Project norm  ami the norm  intim ated (D ecem b er 1 9 7 7 ) by the M anagem ent, as per d eta il, . i v .
b elow  ;—

(In 10^ K .  C al.)

Heat con­
sumption

A s per A s per 
Projcct D P R  o f
R eport 

(6th Blast 
Furnace 

Com plex)

2.5 M T
plus 

Additional 
facilities 

in 6th 
Blast 

Furnace 
complex 

intimated 
bv

M E C O N  
and 

adopted 
by the

M anagement
(D ec. 77)

Per tonne 
o f  dry 
charge 
(C oke 
Ovens)

Per tonne 
o f  steel 
(SM S)

*617

608

900

608

900

A C T U A L  C O N S U M P T IO N

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

VOo

668

1026

704

978

696

1000

688

1032

676

1015

671

1031

073

1049

639

1001



Per tonne 280 280 439 391 415 419 407 429 376 405
o f  ingot 
rolled 
(Soaking 

■ pits)
Per tonne o f  560 560 985 1078 987 967 991 942 801 877

finished 
products 
(R ail and 
Structural 
M ill)

Per tonne 638 638 765 896 703 706 761 731 687 707
o f  finished 
products 
(M erchant 
M ill)

Per tonne 520 520 628  ̂ 636 625 583 618 60S 567 556
o f  finished 
products 
(W ire 
Rod 
M ill)

*A s per the 2.5 M .T.P.R.



(1 )  The Project Repo,rt envisaged the provision of 42 diesel 
locomotives in the Plant area (including two as stand bys). 
The actual fleet strength was, however, 53, 53, 55, 69, 69, 71, 74 
and 71 during the 8 years froni 1970-71 to 1977-78 respectively.
2 Hanschal and 2 Telco Locos, though included in the fleet, 
were not working. Further, the fleet includes quite a large 
number of Russian Locomotives (27 in 1974-75 and 1975-76) 
and according to the Management (March 1971) the perfarniance 
of the Russian Locomotives was sub-standard. The Plant liad 
also to take on hire steam locomotives from the Railways. The 
Management stated (March 1971) that locos were hired mostly 
for exchange of pilots, a job which coukl not be done by Hitachi 
or Hanschal locos due to iimitalion in their hauling capacity. 
Steam locos have a shunting capacity of about 2500 tonnes as 
against 1500 tonnes and less of Hitachi and Hanschal Locos.

/The sub-standard performance and lesser availabilitv of 
imported locomotives was considered by the Committee on 
Public Undertakings in Paragraphs 3.42—-3.47 of their First 
Report (Fifth Lok Sabha— 1971-72). The Ministry had 
informed the Committee in January 1973 of the steps taken to 
ensure adequate availability of locomotives. It was also stated 
that there would be no more bottlenecks in the internal transport 
of the Plant.
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4 .0 2  I n t e r n a l  R a i l  T r a n s p o r t
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( 2 )  Demurrage and '■Wharfage Charges
T h e am ount o f  dem urrage and w harfage paid  and the number 

o f w agons han d led  during .1970-71 to J 9 7 7 -7 8  are indicated  
b elow  :—

Y ear Ni>. o f  Oem urrage

,
W sg-'as
h ?rd lcd

tR « . in 
Ii.khs)

(1) (2) (3)

1970-71 , . . . ■ . . '  . . 5,34,295 60 .87

1971-72 . . . . . 5,30,035 4 6 .78

1972-73 . . . . 5,32,223 62.89

1973-74 . . . . . 4,95,996 2 19 .5 5

1974-75 . . . . . 5,20.411 259.88

1975-76 . . . . . 5,87,672 2 4 2.27

1976-77 . . . . . . . 6,49,442 18 6.92

1977-78 . . '  . 6,42,634 130 .67

T h is includes substantial am ount o f dem urrage & w harfage
paid  to  R ailw ays for d etention  of' w agons for a period  lo n ec f  
than the free tim e allow ed.

T he M anagem ent attributed (F ebruary ,1974) fo lio w in s  
reasons for excessive  paym ent of dem urrage :—

( a )  U n rea listic  R a ilw ay  rules w hich do n ot take into  
accoun t detention  inherent in the system  o f railw ay  
operations inside the Plant and lim itation o f Railv\av  
E xch an ge Y ard.

(b )  U nregulated  flow  o f traffic, bunching, over-supplies, 
under-supplies, use o f  w agons not su itable to  (he 
internal lay-out.

( c )  H old -u p  o f w agons inside the plant due to sudden  
im position  o f  restrictions by R ailw ays.
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It m ay b e  m entioned  tJiat this w as a lso  due to defccts in  
llic  R a ilw ay  Y ard  w hich had b een  p oin ted  out by R ailw ays as 
early as in  1 9 7 0 .

A  study m ade by the  
in  F ebruary to  July 1 9 7 2  
indicated  that the railw ay  
w ere being detained  inside  
against the free tim e o f  2 4  
( D c c c i n b c t  1 9 7 5 )  that 
suggested  had helped in 
tim e.

Statistical Q uality C ontrol D epartn ien l 
and M ay 1 9 7 4  to January 197 5  had  
w agons loaded  w ith  finished products 
the P lant for 36  hours, on an average, 
hoitfs. It w as stated by M anagem ent

intpleinciiUilion of ccrta in  m easures 
bringinij dow n tlic average de ten tion

T h e free tim e allow ed  by R ailw ays had been  increased 'during 
1 9 7 3 -7 4 , but, according  to M anagem ent (January 1 9 7 5 ) ,  this 
did not lead  to  any m aterial benefit on account of the withdrawal 
o f ccrtain other con cession s previously a llow ed
4 .0 3  Stores and Spares

T h e value o f consum ption  o f stores and spares as com pared  
w ith  the tota l expenditure incurred on  the production o f  steel 
during 1 9 7 0 -7 1  to  1 9 7 7 -7 8  is given b elow  : —

(R.S. iti crorcs)

Y ear E.\pcnditure T otal 
on  stores cxp>cnditure 
and spares

Percent­
age

1970-71 . . . 26.65 17 1 .3 5 15 .5 5

1971-72 33.03 196 .3 7 16.82

1972-73 3 8 .71 . 244.55 15.83

1973-74 4 2 .77 265.44 16 .1 1

1974-75 48.62 3 11 .6 2 15,60

1975-76 59.75* 352.40 16.96

1976-77 •6 6 .3 2 * 4 31.33 15.38

1977-78 74.24* 486.40 15.26

*]ncludcs naphtha, benzene and boiler cca l a.s in cai iiir ycais.

A  com m ittee appointed by Steel A uthority ot India L im ited  
cb se iv ed  (O ctob er 1 9 7 3 )  that it was possib le to bring down



p rogressively  the con su m p tion  o f  spares to  the ex ten t of 5 to  
1 0  per cen t p er annum  from  1 9 7 5 -7 6  onw ards b y  introducing  
system atic  forw ard  p lann ing  for spares, stores and too ls and 
regular in sp ection  o f  m ach inery  etc .
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T h e M an agem en t stated  (N o v em b er  1 9 7 7 ) '  as fo llow s :—

“ ..........................  it .is very difficult to cut dow n  the stores
and spares con su m p tion  by 5 to 10  per cent pei 
annunii W itli the ageing o f (he plant, consum ption  
o l  m a in te n a n ce  sp a res  w ould  go  up .”

5. By-Product and arisings

5 .0 1  By-products
5 .0 1 .0 1  In  order to  recover valuable chem icals from  crude  

co k e  oven  gas and a lso  to  rem ove harm ful and corrosive ingredients 
therefrom , a by-product p lant, w ith  the fo llow ing  units, has been  
installed  (c o s t  as o n  3 0 th  A pril, 197 8  w as R s. 8 .1 9  cro res).

U nits F inal product produecd.

A m m on ium  Sulphate P lant. A m m onium  Sulphate.

Benzol R ectification Plant. Benzene, Toluene, Xylene, Solvent N aphtha

T ar Plant. Pitch, T ar Products, C rude T ar O il,
N aphthalene. Crude Anthracene, C re o ­
sote o il. Fuel O il. Wa.sh oil.

Sulphuric A cid  Plant. M ain ly  to meet Ihc requirenicnt o f  S u l­
phuric A cid  for Am m onium  Sulphate 
P lant and Benzol rocrification plant.

5 .0 1 .0 2  T h e data g iven  b elow  will indicate that the average 
yield  o f  som e principal by-products during 1 9 7 2 -7 3  to 1 9 7 7 -7 8  
w as less than the norm s given in the Project R eport and those



fixed bv the N orm s Com m U tec appointed  b y  the Com pany in M arch , 1 9 6 8 ;

Product N orm s o f  N orm s o f  A c tu a l yield
yield as yield as - 

per fixed by 
P roject the norm< 

report* Com m ittee*

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

(1) (2) (3) (4) (5) (6) (7) (8)

Crude T ar (as percentage o f  dry coal charge) 3 .0 3,0 2.93 3.20 3.04 3.0 4  , 3.0 2

Crude B cn zt 1 (as percentage o f  dry coal chargo) 0 .9 0.8 0 .59 0.64 0.61 0.68 0 .7 5

Am m onium  Sulphate (as percentage o f  dry 
coal charge) 1 .2 1.1 0.91 0.99 1.0 1 0.99 1.0 3

1 Q“77_’7C

2 .9 9
0 .73
1 .0 3

♦No t  T w o  departm ental Com m ittees ap p rin tcd  by the Com pany in 1967 and 1972 to review the perform ance o f  
the By-products plant had fixed the follow in g norm s o f yields.
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1967 Com m ittee 1972 Com m ittee
(R aju Com m ittee) (N agarkatti

Com mittee)

C rude tar. 3 p ercen t 3 ix r c e n t

C ru d e  benzol 0.8 per cent 0.55 per cent

A m m onium  Sulphate 1 . 1 p ercen t 0.9 per cent

T h e C entral F u el R esearch  Institu te corrclatc.s the recovery  
o f prim ary by-products to  the vo latile  matter in the coal and not 
to the am m onia  and benzol content in the gas. T he M anagem ent 
stated  "(January 1 9 7 5 )  that the y ield  o f by-products, as per the 
C .F .R .I . form ula, w ould  vary v/ilh different values o f volatile  
m atter in the coal used. It w as also  stated that the primary  
aim  o f cok e ovens' being the production of cok e suitable for blast 
furnaces, the carbonisation  conditions were regulated to obtain  
the best quality  o f cok e consisten t with the quality o f  coal 
available.

5 .0 1 .0 3  ^rhe rated capacity o f  (he Sulphuric A cid  Plant, set 
up in tw o stages, is 2 7 ,0 0 0  tonnes against the totol requiiem eill 
o f 2 9 ,2 0 0  tonnes o f 78%  acid and 2 ,8 0 0  tonnes of regenerated  
40%  acid , upto the 2 .5  m illion tonne stage of the steel Plant. 
A nother P lant w ith a capacity  o f 1 8 ,0 0 0  tonne.s o f acid w as also 
com m issioned  in N ovem ber, 1975  as part o f the 6th Blast Furnace 
com plex .

A s against the total capacity o f 4 5 ,0 0 0  tonnes, actual 
Production of Sulphuric A cid  w as as follow s :—

1 1970-71 1971-72 1972-73 1973-74 1974-75

~ C ) (2) . (3) (4) (5) (6)

Production in tonnes 17,970 18,397 21,949 18,261 23,011

1975-76 1976-77 1977-78

26,930 33,256 36,150



It w as s ta ted  (F eb ru a r y  J 9 7 4 )  fliat p rod u ction  w as regu lated  
to  m e et the req u irem en t o f  A m m o n iu m  Su lp h ate P lan t and B en zo l 
P lan t.
5 .0 2  Other Arisings

( 1 )  Scrap is an  im p ortan t arising  in the p rod u ction  o f  stee l. 
It  arises in  the form  o f iron  scrap  or stee l scrap; the form er  
m ain ly  arises in  B la st F u rn aces, P ig  C asting  M ach in es, F ou n d ry  
and  in  th e  form  o f  b roken  m o u ld s and b ottom  p la tes in the  
S tee l M eltin g  S h op , w h ile  th e  la tter  m o stly  arises in the S teel 
M eltin g  S h op  and R o llin g  M ills . Iron  scrap  is co n su m ed  in the  
B la s t  F u rn aces a n d  th e  S teel M eltin g  S h op , w h ile  s tee l scrap is 
m ain ly  co n su m ed  in  th e  S teel M eltin g  Shop . T h e  P roject R ep ort  
for  th e  2 .5  m illion  ton n es stage en v isaged  iron and steel scrap  
arisings to  the ex ten t o f  1 .0 5  lak li ton n es and  5 .2 2  lakh  tonnes 
resp ective ly  w h ich  w as ju st eq u a l to the ex p ected  con su m p tion .

T h e  data  rela ting  to  actua l arisings o f  iron and stee l scrap  
during 1 9 7 0 -7 1  to  1 9 7 7 -7 8  are g iven  in A n n exu re  X II . It w ill 
be see n  th erefrom  that th e  recovery  o f stee l scrap  (in  term s o f  
percen tage  o f  in p u t) in  R o llin g  M ills  w as less than the P roject 
noin'is ex cep t during 1 9 7 5 -7 6  and 1 9 7 7 -7 8  w h ile  in the Steel 
M eltin g  S h op  it w as m ore than that co n tem p lated  in the detailed  
P io je c t  R ep ort. T h e  co n su m p tion  o f  stee l scrap  in the Steel 
M eltin g  S h op  w as m ore than  th e  total arisings ex cep t during
1 9 7 3 -7 4  and 1 9 7 5 -7 6  to  1 9 7 7 -7 8  and the sh ortfall w as m ade  
g ood  b y  m ak in g  p u rch ases o f  sm all q u an tities from  the m arket. 
In  th is co n n e ctio n , it m ay  b e  m ention ed  that a part o f  the steel 
scrap  (in c lu d in g  d efectiv es and cu ttin g ) recovered  esp ecia lly  
from  the W ire R o d  M ill and M erchant M il!, w as so ld  to  out-sid c  
parties as th is w as stated  to  bo not su itab le for rem elting in the  
Steel M eltin g  S h op , as per detaii.s g iven  b e lo w  : —
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1970-71 1971-72 1972-7.^ 1973-74 1974-75
Q ly . sold (in tonnes) 20,810 15,642 13,093 14,089 9 ,511

1975-76 1976-77 1977-78
16,734 15,456 13,010
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It m ay b e  m en tio aed  that d efectiv es and cut p ieces fetch  higher 
rea lisation  than scrap.
( 2 )  Mill Scale Arislngs

M ill S ca le  is o n e  o f  the arisihgs in the R o llin g  M ills and is  
used  prim arily  in  the S intering P lant. T he P roject R eport  
en v isaged  a  burning lo ss  o f  1 .11  lakh tonnes o f  m etal constituting
4 .4  per cen t o f  stee l ingots input (2 5  lakh ton n es) in the R olling  
M ills and  th is results in  arising o f  m ill sca le. A ccord in g  to  
the P roject R ep ort the quantity  o f  1 .5 0  lakh tonnes ro lling  m ill 
sca le  (w h ich  represents 6%  o f ro llab le in go ts) w as exp ected  to 
be co ilsu m ed  in  the S intering P lant.

T h e actual m ill sca le arisings and consum ption  during 1 9 7 0 -7 1  
to  1 9 7 7 -7 8  w ere, how ever , as fo llo w s :—

(Figures in la k h  tonnes.)

Y e a r A risings %of C onsum ption  T o ta lA risings % o f  
as per arism gs to- 
C o st Steel Sintering
Sheet ingots Plant

rolled

Steel M elt­
ing shop

1970-71 0.48 2 .5 0.60 0.05 0 .65
1971-72 0 .42 2 .3 0 .49 0 .0 5 0 .5 4
1972-73 0 .54 2 5 0 .73 0 .0 7 0.80
1973-74 0.49 2 .4 0 .64 0.05 0 .69
1974-75 0 .64 3 .2 5 .60 0.04 0 .64
1975-76 0 .8 7 3 .9 0.81 0.06 0 .8 7
1976-77 0 .94 3 .9 0.86 0.08 0 ,94
1977-78 0 .85 3 .6 0 .70 0.09 0 .79

T h e arisings o f  the sca les a t certain  poin ts are not reported  
in the operational statistics. H en ce , the arisings indicated  above  
represent on ly  the quantity for w hich credit has been  given in 
the cost sheet.
( 3 )  Blast Furnace Slag

T h e P roject R ep ort for 6th  B last Furnace C om p lex  envisaged  
the arisings o f  b last furnace slag  to ihe extent o f  19.41  lakh  
ton n es annually , i.e. 6 4  per cent o f  hot m etal and the M anagem ent 
intim ated in D ecem b er, 1 9 7 7  the arising as 16 .6 3  lakh tonnes
i.e. 56%  o f  hot m etal.



This slag has difEerent uses in different forms e.g. in the form 
of granulated slag for the manufacture of ccmcnt. slag aggregates 
as ballast for railway track and road making and slag wool as 
mineral wool products. On the basis o£ the experiments made 
by M/s. Associated Cement Company Limited at the instance 
of Government, the blast furnace slag of Bhilai Steel Plant was 
found suitable for the manufacture of Cement.

A  slag Granulation Plant with a capacity of 9.50 lakh tonnes 
was commissioned in November, 1964 at a cost of Rs. 51.18 lakhs. 
A  slag aggregate Pla'nt with a capacity of 4.12 lakh tonnes was 
commissioned in July, 1965 at a cost of Rs. 58.54 lakhs. A 
slag wool Plant, though envisaged in the Project Report has not, 
however, been set up due to lack of demand. The arising of 
the blast furnace slag, the quantity consumed in the Slag 
Granulation Plant and Slag Aggregate Plant and quantity dumped 
during 1970-71 to 1977-78 are indicalcd below ; —

(Figures In lakh tonnes)

Y e a r  S la g  Q u an tity  o f  S la g  con sum ed Q u an tity
r-risir.g — ------------------ -̂--------------------- -—  o f  slag
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1970-71 . . . .
1971-72 . . . .
1972-7.-} . . . .
1973-74 . . . .
1974-75 . . . .
1975-76
1976-77 . . . .
1977-78 . . . .

NOTE : The Projcct Report for the 2.5 million tonne stage
envisaged consumption of 4.82 lakh tonnes of Slag in the Sing
Aggregate Plant and 0.41 lakh tonnes of Slag in the S!ag Wool 
Plant. As regards Slag Granulation Plant the consumption has 
been shown as 2.55 lakh tonnes for production of 2.50 lakh 
tonnes of granulated slag. On thi’. basis, the total consumption 
of Slag comes lo 9.69 lakh tonnes for the Slag Granulation Plant 
with a rated capacity of 9.5 lakh lonnes. Thus the total 
consumption comes lo 14.92 lakh tonnes of the total arising ol 
19.41 lakh tonnes as per the 6th Blast Furnaccs Complex report.

Slag 
G ranula­

tion plant

Slag
Aggregate

Plant

Dum ped

12.96 5.85 0 .10 7.01
1.3.53 4.78 0.28 8.47
14.89 4.87 0.31 9.71
13.65 5.05 0 .19 8.41
13.95 6 01 0.38 7..56
14.34 7.30 0.40 6.64
15.0 7 8.06 0,46 6.55
14.86 8.51 0.31 6.04



It w ill be seen  that tlie utilisation of slag iii the Slag 
G ranulation and Slag A ggregate Plant was m uch less than the 
rated capacity . T his has been stated to  be due to lack of 
balancing facilities and low  oft-take due to the absence o f loading  
facilities/n on-ava ilab ility  o f  w agons in the former case and 
extrem ely low  dem and in the later case.

( 4 )  Arising of small size coke
The' B last Furnaces o f the B hilai Steel Plant are designed to  

use coke o f  the size o f 25  mm  and above. C oke o f low er sizes 
( 0 — 25  m m ) is know n as pearl coke and coke breeze depending  
upon the size. T hese arise at the cokc ovens and blast furnaces 
and are partly consum ed in ^om e shops of the Plants.

A s  per the D .P .R . for the 6th Blast Furnace C om plex, the 
arisings o f the sm all size cokc arc to constitute 14.1 per cent of 
the total production o f coke (3 2 .1 1  lakh tonnes w e t) . A ccording  
to the revised figures intim ated by the m anagem ent in D ecem ber  
1 97 7 , the percenfage is, how ever, 15 .2  per cent of the total 
production o f coke (3 0  lakh tonnes w e t) . T he actual arisings 
during 1970-71  to 1 97 7 -7 8  w ere, how ever, 14.8 per cent. 16 .6  
per ccnt, 15 .5  per cent, 19 .6  per cent, 18.5 per cent, 2 0 .4  per 
£cnt. 1 8 .3 7  per cent and 16.43  per cent respectively. There was 
m ore arising o f 0 — 25 mm coke at the HlasI Furnaces as 
com pared to norms during 1 973-74  to 1 9 7 7 -7 8 , which was 
ascribed to  the follow ing factors : —

( i )  L ess efficient separation at coke ovens with the re.^ult 
that som e— 25  mm  fractions were carried forward to  
Blast Furnaces.
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( i i )  M ore  b reak age during transit— p oor quality  o f  input 
m ateria ls i.e. coa l.

6 . Costing system and analysis of cost
6 .0 1  T h e  op eration s in d iS ereu t un its o f the B h ila i Steel 

P lan t 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 m ines to  production  o f iron 
and  stee l, recovery  o f  ch em icals in b y-products plants and  
m anufacturing  operations in  engineering  sh ops. A s a result, unit 
co stin g  is follow^ed in  m in es and quarries, p rocess costin g  in the 
c a se  o f  m anufacture o f  iron aod  stee l, by-p rod uct costing  in 
by-p rod uct p lants and job -co stin g  in  engineering w orkshops.

In  pursuance o f  the recom m en d ation s m ade by the C O P'J  
in  its F ifteen th  R ep o rt ( 1 9 6 7 - 6 8 ) ,  standard costing  system  w as 
in troduced  in  B h ila i S teel P lant from  A pril, 1 9 7 0 . P hysica l 
norm s for con su m p tion  o f  raw  m aterials and services are 
d eterm in ed  each  year. O n the basis o f  budgeted  production  
d eterm ined  after tak ing in to  account the anticipated level of 
activ ity  and efficiency , co st is estim ated  for each  product at the 
beg in n in g  o (  the year. T h e  co st so  w orked  out, is treatad by 
the M anagem ent as standard cos*. N orm s are fixed at plant level 
based  on  its actual perform ance and are to be rev iew ed  once in 
every  year so  that necessary  corrections m ay b e incorporated.

In addition  to  a m onth ly  co st statem ent for each  unit, an 
annual co st statem ent based on financial accounts is prepared. 
V arian ce reports analysing the causes o f  variations on the basis 
o f the standard cost are a lso  prepared every m onth. In com piling  
the cost data , expenditure pertaining to  abnorm al events e.g. 
strike etc. is n ot segregated but is allocated along with other 
expcndi'ture to  the unit o f  production.
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103
A  comparison of actual cost with the estimated cost indicatea 

that, in a number of cases, actual cost was higher than the 
estimated cost.

/
The extent of variance in cost during 1973-74 to 1977-78  

due to various causes is indicated in Annexure XIII.

Increase in actual cost as comparetl with the estimated cost 
has been attributed by the Management to the following reasons 
except in 1976-77 when actual cost was lower than the standani 
cost.

Years Reasons tor variations
1973-74 Low volume of production, higher consumption of 

iron scrap, ferro manganese and higher rates of inputs 
(including coal).

1974-75 Low volume of production, higher consumption of 
ferro manganese and hot metal, higher provision for 
re-lining and re-building, increased cost of coal and 
other raw materials.

1975-76 Lower volume of production and higher consumption 
of operating suppfies including coal.

1977-78 Higher expenditure on re-lining and re-huilding, higher 
usage of coke and incrca.sed expenditure on ferro 
alloys.

6 .02 Cost versus Selling Prices
The selling prices of standard steel products of plant are 

fixed by the Joint Plant Committee with the approval of 
Government from time to time. The table below indicates 
the average net ex-works selling prices of finished products



during tiie year 1970-71 to 1977-78 as percentage to the cost of production of the
relevant year.

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

1. Billets . . . . 90.70 79.65 83.89 99.59 108.62 106.18 91.9 3 97.83

2. Rails . . . . 87.82 79.95 9 1.5 6 79.79 75 .3 7 8 1.56 99.90 9 3 .15

3. Suucturals 99.31 8 4 .16 95 .19 94.14 89.99 9 1 .1 7 96.72 91.8 2

4. M crch-rt Products . 1 1 1 .1 3 94.82 10 1.59 100.64 104.07 ■ 96.56 100.86 '9 6 .3 1

5. Wire R  ds 116 .36 103.48 108.75 131.8 3 143.25 130.42 12 1 .6 4 119 .14
■ — - -------- ------------------ — ...............

w .. u. ...u  uuu u.c y.H.ng prices nxcj by the Jomt Plant Committee were less than the cost 

Structurals Mill in all the years and in respect of billets clurin-

a n d ^ . e r l n t  p r o t c t ^
sdhng pricvs weie higher than the cost of production 'except in 1971-72. 1975-76 ond 1977-78 
in regard to merchant products. iv c.uu l y / /  /«

o



§  7. Man Power Analysis

P  7.01 T he number of regular m en em ployed in the Steel* Plant during 1 971-72  to 1977-78  
Qvis^-vis the provision made in the Project Report is indicated below

Actual

Dwptt. D PR
provi.<;ion

No.

1971-72
No.

1972-73
No.

1973-74
N o.

1974-75
N o .

1975-76
No.

1976-77
N o.

1977-78
N o.

(1) (2) (3) (4) (5) (6) (7) (8) (8)
W r k s . 13.464 27.709 28,133 28,694 29,222 29,638 30,200 30,298

Mines &  Quarries 

Admn. &  Township

. N ot given 

- f lc -

5,931

6,609

5,847

6,865

9,428

7,316

9,741

7,402

9,709

7,866

9,251 

• 8,791

9,264

9,232
^ O T E :-l. Tlic figures cxcludc number o f men cmplcye.l

on construction activity but includc cxtculivcs as bclcw :

1971-72 1972-73 1973-74 1974-75 1975-76 1976-77 1977-78
W orks . . . .  

Mines &  Quarries . 

Adm n. &  Township .

1,552

156

364

1,6?5

176

417

1,876

198

457

1,995 

211 

. 477

2,102

216

502

2,156

226

553

2,188

235

579



In N ovem b er, 1 9 6 8  the staff strength o f the w orks D epartm ents  
o f  the P lan t w as frozen  b y  the B oard  o f D irectors a t 1 3 1 9  
execu tives and  2 4 ,1 8 6  n on -execu tives. A s  a result o f  a  study  
m a d e b y  th e  M an agem en t in  consu ltation  w ith  the A dm inistrative  
Staff C o llege , H yderabad , the staff strength o f  the W orks 
D ep artm en t w as fixed a t -2 0 ,4 1 5  (N o n -e x ec u tiv es) in  Septem ber  
1 9 7 1 . T h is w as subsequently  revised  in  D ecem b er, 1 9 7 2  to  
2 6 ,2 7 9  after m aking  a further study. It w ill, how ever, b e  seen  
that th e  actual strength  w as m ore not on ly  than the provision  
m ade in the D .P .R . b u t a lso  in com parison , w ith the strength  
fixed in  Septem ber, 1971 and D ecem b er, 1 9 7 2 .

T h e  M anagem ent attributed (N ovem b er, 1 9 7 7 )  the increa.se 
in  m anning to  installation  o f  additional units, stretigthening of 
the m ain tenance departm ent d u e to  ageing o f  equipm ents, 
d epartm entalisation  o f  som e m ines etc.

7 .0 2  Labour Productivity and Cost
T h e  M ahtab  C om m ittee in its report subm itted in June, 1 9 6 6  

had observed  that it should  b e possib le  to  increase the 
productiv ity  o f  W orks personnel from  the existing level o f  55  to  
7 0  in got ton n es per m an year to  about 125  ingot tonnes per man  
year and  above in  each  Steel P lant. T he M anagem ent fixed  the 
target o f  1 0 0  ton n es per m an year for B h ila i S teel P lant. T he  
actual productiv ity  attained during 1 9 7 1 -7 2  to 1 9 7 7 -7 8  w as 
7 6  tonnes, 7 8  tonnes, 68  tonnes, 7 0  tonnes, 7 6  tonnes, 82  tonnes 
and 8 7  ton n es per m an year respectively.

106



IVorks Deptt.

W ages and Salaries. 

Overtime 

Incontivo bouus

Total .

Admn. & Township : 

W a^cs and Salaries 

Overtim s 

incentive.

TOTAIj
Grand Total

1971-72 1972-73 ) 973-74 1974-75 1975-76 1976-77 1977-78

65.60 69.44 83.52 95.30 105.87 95.37 108.73
6.30 6.80 7.02 6.81 7 .18 6.56 7 ,4 5
7.7 0 14.40 14.53 16 .5 3 23.07 29.41 29 .70

■ ■ ■ ■ 79.60 90.64 105.07 118 .6 4 136.12 13 1 .3 4 145.88

15.80 16.56 2 1.2 4 25.00 29.50 28.63 3 1.9 0
0,61 0.66 0.52 0 .73 0.70 0 .4 7 0 .60

— I I . 1 .1 4 1.6 0
16 .41 17.22 2 1 .7 6 25 .73 30.20 30.24 3 4 .10

107.86 126.83 14 4 .3 7 166.32 16 1 .5 8 179 .9 8



8 .0 1  A nnexure X IV  indicates the inventory hold ing  o f  th s  
P lan t at the end  o f  1 9 7 0 -7 1  to  1 9 7 7 -7 8 .

In  M arch  197 3  the B h ila i Steel P lant had engaged a private  
firm  o f  m aterial m anagem ent consultants (M essrs. A . R . P alit  
and C om pany L im ited , N e w  D e lh i)  on  a^fee o f R s. 1 5 ,0 0 0  plus  
out o f  p ock et exp en ses to  carry o u t detailed  survey of- various 
aspects o f  m aterial m anagem ent. T h e consultants subm itted the  
report in  Septem ber, 1 9 7 3 . A m on g  other th ings, the build-up  
o f  inventories during last several years w as attributed by the  
ccasu ltan ts to  the fo llow in g  m ain  factors :—

( a )  Indiscrim inate and rush purchases;
fb )  A b sen ce  o f  com m onality  and inter-changeability  

studies;
( c )  R ecou p m en t o f  stores on  the basis o f  lead tim e instead  

o f ‘cy c le  tim e’;
(d )  H igher levels o f  safety  stocks;
( e )  L on g  tim e taken  in  releasing R . R s due to lack o f  

lia ison  b etw een  Purchase and A ccou n ts D epartm ents. 
T his had  led  to  longer lead tim e and consequently

. h igher inventories.
T h e M anagem ent stated  (N ovem b er, 1 9 7 7 )  inter alia, that 

the fo llow in g  im provem ents w ere effected  in pursuance o f  the  
report o f  the consultants :—

( a )  Im provem ent in the in ven to iy  control since 1 9 7 3 -7 4 ;
(b )  Introduction  o f  the inventory control at the indenting  

stage itself;
( c )  Special efforts w ere m ade from  1 9 7 5 -7 6  for analysis 

o f slow  m ovin g /n on -m ovin g  item s on  continuous basis  
for identification  o f  surpluses based on  guidelines  
given b y  the B .P .E .
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T o  strengthen the m aterial m anagem ent fu n ction s o f  the P lant, 
keeping in  v iew  th e  recom m endations o f the consultants, the  
M anagem ent has constituted  (Septem ber, 1 9 7 4 )  a M aterial 
M anagem ent C om m ittee; the C om m ittee m eets on ce  in  a quarter. 
F or conducting  the fo llow -u p  survey o f  the m aterials m anagem ent 
o f  the P lant, the services o f  the consultants (M /s . A . R . Palit 
and C o .)  w ere again requisitioned by the M anagem ent in  
Sep tem b er/O ctober, 1 9 7 5 . T he consultants in their report o f  
O ctober, 1 9 7 5  observed  as- under :—

( i )  T h e  im balance o f  purchase over consum ption  during  
the year 1 9 7 4 -7 5  a lon e w as of the order of R s. 1 0  
crores.

( i i )  T here w as p oor sale o f  surplus item s due to  tardiness 
in  both  scrutiny as w ell as d isposa l o f  surplus and  
n on -m o v in g /slow  m oving  surplus item s.

( i i i)  M u ch  progress in regard to  declaration o f  surplus 
and d isposa l o f non-m oving  and slow  m ovin g  item s  
w as n o t noticed .

( iv )  O nly a very ;imall percentage o f tota l num ber o f  
item s in  the vocabulary w as covered  by A .B .C . 
analysis.

T h e  consultants again drew  attention to the need o f purchase  
holiday. T h is suggestion  w as accepted  by the M anagem ent and 
a purchase holiday  w as declared from  15th D ecem b er, 1975  to  
15th  January, 1 9 7 6 .

T h e  M inistry stated  (O ctob er, 1 9 7 8 )  as fo llow s ;—
“Since 197 5  d istinct progress has been m ade tow ards 

rev iew  o f  slow  m oving and non-m oving  stores and  
declaration o f  surpluses. R isk  insurance spares have  
been m ostly  indentified and all spares have
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been brought under a uniform and rationalised 
material coding system. It has also been possible 
to reduce varieties in a number of items.”

8.02 Minimum and maximum limits 
( 1 )  /?OM’ Materials

In April 1969 the Board of Directors had fixed tlie limits of 
holdings for different raw materials as indicated in annexure X V .

The holdings hi respect of coking coal, non-coking ooal and 
dolomite were generaUy below the critical level during 1973-74  
to 1975-76 (except during ccrtain m onths). In the case of Iron 
ore (B .F . Grade) the holdings were generally above the maximum 
Umit 'during 1974-75 and 1975-76. Hov/ever, the holding in 
respcct of coking coal non-coking coal, dolomite, ferro-mangancse 
were generally between mininnmi and maximum level during
1976-77 and 1977-78. In the case of iron ore and lime stone 
(both -B.F. Grade) the holdings were generally above the 
maximum limits.
2. Stores and Spares

The maximum limits for different kinds of stores as fixed in 
1970 by a Committe on Inventory Control appointed by 
Government and in March, 1974 by the Steel Plant, are given 
in Annexure X V I. It wUl be noticed from the details given 
in Annexure X V II that actual holdings of ccrtain stores and 
spares during 1973-74 to 1977-78 were in excess of the norms
fixed.

The increase in stock during 1975-76 in torms of number of 
months’ consumption was attributed by the Management 
(October, 1 9 7 6 ), inter alia, to presence of large number ot 
non-moving, slow-moving and risk insurance items m the 
inventory and non-development of indigenous sources.

According to the minutes of the . r̂d meeting of the Material 
Management Committee dated 24th September, 1975 a Commiltee
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w as to  exam ine the stor«s o f  U SSR  spares and tak e decisions on  
their d isposa l.

A s  m ention ed  in  th e  R ep ort dated  13th  Septem ber, 1 97 6  
o f  th e  con su ltan t o n  inventory  h old in g  in  S teel P lan ts, B hilai 
S tee l P lan t h as already se t up  a  h igh  level T echn ica l C om m ittee  
to  segregate insm'ed item s. A  target date for com pletion  o f  the 
job  w as laid  d ow n  as 3 0 th  Septem ber, 1 9 7 7 . T he M inistry have  
stated  (O cto b er , 1 9 7 8 )  that the w ork  o f  the C om m ittee has since  
b een  com pleted .

8 .0 3  Non-moving and Slow-moving Stores
A  com prehensive analysis o f  all s low  m oving  item s o f  stores  

and spares w a s n ot m ad e (January, 1 9 7 7 )  by the M anagem ent 
although it w as recom m ended by the consultants in  their report 
subm itted  in  Septem ber, 1 9 7 3 . O n the basis o f  orders issued by 
G eneral M anager in  M arch, 197 6  com prehensive R ev iew  has 
been  started from  A pril, 1 97 7 .

A s  on  30th  A pril, 1 97 8  total value o f  stores declared surplus, 
rem aining to  b e d isp osed  o f  am ounted to  R s 1 02 .51  lakhs 
(R s . 3 0 .0 0  lakhs relating to  expansion  s to res). T h e value o f  
n on -m ovin g  stores w hich  had not m oved during the last three 
years as o n  30th  A pril, 1 9 7 8  am ounted to R s. 1 5 5 .9 5  lakhs 
( 1 0 ,0 3 7  ite m s).

8 0 4  Physical verification
P hysical verification o f raw  m aterials, stores and spares and  

finished and  sem i-fin ished products at the P lant is conducted  by  
a  separate unit p laced  under the control o f F inancial Adviseir 
and C h ief A ccou n ts OiBccr (n o w  C ontroller o f  F inan ce & 
A cc o u n ts) o f  the P lant. Stores and spares are verified physically  
o n  perpetual inventory system  so  ac to  cover a ll the item s once  
in a  year; the physical verification o f  raw materials and finished  
and sem i-finished products is conducted  quarterly.
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The physical verification during 1973-74 to 1977-78 indicated the following results :
(Rupees in lakhs)

Year Finished & Scmi-. Stores & Sppres Raw Materisls finished gords
Exccss Shortage Exccss Shortage Exccss Shrrtag'j

•Nonna i Abnormol

1973-74 . 9.44 2.49 9.76 220.14 27.42 162.86 323.66

1974-75 . . . 7.64 1.71 2.38 264.34 103.73 295.56 281.21

1975-76 . • . • 15.47 3.69 64.56 361.26 170.25 245.86 334.99

1976-77 * •  • • • • 59.48 19.60 14,13 466.43 94.92 266.56 340.13

1977-78 . 25.29 28.14 2.55 319.62 48.79 472.88 414.93

Note: Tlie above figures include excesses/shortages found out in stock yards and export yards also.
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Shortages in raw materials to the extent iadicated below are 
treated by the Management as normal loss and charged to 
consumption without further investigation. Shortages in excess 
of these norms are also charged to consumption during the year 
but are separately investigated ;—

Percentage o f  total Reccipt
C o a l .......................................................................................................................................  ^
Iron o r e .................................................................................................  ^
Other raw materials . .................................................................

During 1973-74 shortages noticed in non-coking coal were 
to the extent of 13 per cent of the quantity received. This was 
mainly due to short rcceipt of coal from Korba Collieries' of the 
Western Coalfields Limited on account of ihe introduction of 
BOB arid KOH types of v/agons by the Railways from June, 
1972 although these were not meant for carrying coal. Random 
weighments made in December, 1972 to October, 1973 revealed 
that, on an average, 36 tonnes and 26 tonnes of coal were 
received against the carrying capacity of 46 tonnes (BOB wagons) 
and 34 tonnes (KOH wagons) respectively on the basis of which 
payment was made to the supplier and freight was paid to tnc 
Railways. On this basis, th6 short receipt of coal worked out 
to 1.71 lakh tonnes during 1972-73 to 1977-78 as per details 
given below :—

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

“ 7 f )  (2) 0 ) (4) (5)_______ (6 )_______  (7)

----------- 07ll ^.47 0 .3 9  o727 ' 0 .2 4  0 .2 0
rcccipt (in lakhtcrnes) _ ,

The suppliers maintained that wagons were being loaded to 
full carrying capacity and shortages occurred due to pilferage 
en route. The matter has, however, not been finally settled.
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After taking into account the normal loss of 5 per cent, the 
abnormal loss of coal during 1973-74 to 1977-78 worked out 
to 0.98 lakh tonnes valued at Rs. 73.73 lakhs and was written 
off by the Board of Directois in the meeting held in January 
1975, February' 1976, December 1976, September 1977 and July 1979.

In this connection, it may be mentioned that all the incoming 
wagons of raw materials are not weighed by the Steel Plant and 
only test weighment is made. For the purpose of accounting, 
the receipt of raw Materials is adjusted on the basis of Railway 
receipts and issues are worked out with reference to consumption 
in the Blast Furnaces. The book balance thus arrived at is 
compared with the physical balance and shortages/excesses worked 
out. As a result, the handling and transit losses cannot be 
separately ascertained.
9.00 Profitability Trends )

(1) The following table indicates the working results of the 
Plant for the last eight years ending 30th April, 1978 :—

(Rs. in crorcs)
Year

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

Profit-I- 
Lcss ( - )  

after 
prior p .rird 
erijustment 

and write 
back o f  

provisions 
made in 

earlier 
years

( - f ) 11.04 
( - ) 4.30 ( +  )6.00 

(H-)I7.78 
< -f)38.70 
( - f ) 28.22 
(-l-)45.83 
( - f ) 39.76

CumuKitive 
Lrss (— ) 

Profit ( - f )  
upto the 

end o f  the 
year

(— ) 14.99 
(— ) 19.29 
( - ) 13,29 

(-f-)4.49 
( - f )43.19 
( + ) 71.41 

(-t-)lJ7.24 
( - f ) 157.00

It will be s.;on from ab'̂  V' th '.t th  ̂ plant hr s earned a cumulative 
profit I f  Rs. 157.00 crorts upto 30th April 1978, since its commissicning in 
Scptemb-r 1961.



ITie above working results includc profit ( +  )/L oss(— ) on 
common trading activities sucli as canalised imports of steel, 
export of other than the H.S.L. products, the data available for 
these activities for the period 1973-7-1 to 1977-78 are indicated 
below :—

Year (Rs. in C rorss)

1973-74 ......................................................................................................( + ) 2.25

1974-75 . .......................................................... (+ )2  49

1975-76 ....................................................................... .......  . . ( 4-)2.87

1976-77 ..................................................................................................... (  )0.66

l')77-78 (—)1.45

1 1 5  ^

(2 ) An analysis of the cost of safes for the last six years 
ending 30th April, 1978 (given below) indicated that the cost 
of sales as percentage of net sales showed a downward trend 
upto 1974-75 and it rose thereafter r- -̂

(Rupees in crores)

Year Net
Sales

realisation

Cost o f  
Saie^

Percent 
ago o f  

cost o f  
sales to 

net sales 
realisation

1972-73 . 158.77 153.53 96.7

1973-74 . 179.26 163.89 91.4

1974-75 . 218.41 182.50 83.6

1975-76 . 187.38 162.32 86 .6

1976-77 . 326.36 280.60 8 6 .0

1977-78 359.31 319.58 88.9
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O V E R A L L  S U M M A R Y

The following arc the important features emerging out of tlie 
detailed analysis gjven in the preceding paragraphs.
(1) Introduction

Construction of Bhilai Steel Plant which was being set up 
departmentally by the then Ministry of Iron and Steel, was 
entrusted to Hindustan Steel Limited (HSL)— a wholly owned 
Government company registered on 19th January, 1954^from  
1st April, 1957. It remained a conjstitutent unit of HSL (which 
had become a subsidiary of the Steel Authority of India Limited 
with effect from 21st March, 1973) up to 30th April, 1978. 
Under the “Public Sector Iron & Steel Companies (Restructuring) 
and Miscellaneous Provisions Act, 1978,” HSL was dissolved 
and Bhilai Steel Plant became a constituent unit of the Steel 
Authority of India Limited (SAIL) from 1st May, 1978.

Capital cost incurred oa completion of various stages of the 
Plant together with production capacity were as follows ;—

Cappxity D a teo fcc in p lttion Capital 
cost 

(R.S. in
crorcs)

m illion tonnes o f  steel ingots (0.77 million 
tonnes o f  saleable steel)

2.5 million tonnes o f  steel ingots ( 1.965 
million tonnes o f  saleable steel) .

Additional facilities (6th blast furnace and 
7th cck c  oven battery) for coke &  iron 
mi! king, Ps part o f  expansion o f  capacity 
to  3.5 million tcnncs o f  steel ingots

September, 1961

O ctober, 1967

July, 1971 & 
January, 1972

T o t a l

201.39 

149.45

45.51

396.35



(i) Overall Analysis: An analysis of overall production
performence for the years 1970-71 to 1977-78 revealed that the 
production of;

(a) steel ingots ranged from 75.8 per cent to 94.8 per
cent of the capacity of 2.5 million tonnes; and

, (b) saleable steel ranged from 78.8 per cent to 102.7 per
cent of the capacity of tlie 1.965 million tonnes.
These percentages take into account roUing of certain 
quantities of steel ingots procured from Durgapur, 
Rourkela and Bokaro Steel Plants during 1972-73 
to 1977-78.

Production of steel ingots and saleable steel was also less 
than the budgeted production (which was lower than the rated 
capacity) during 1970-71 to 1975-76 except for saleable steel in
1974-75 and 1975-76.

Accoiding to the Plant Management, external (shortage of 
power and difficulties in movement of raw materials and shortages 
thereof) and internal causes (industrial disputes, break-downs 
and shut downs over Ihe planned down time, etc.) accounted for 
an output loss of 5.39 lakh tonnes of pig iron and saleable steel 
valued at Rs. 20.38 crores during 1973-74 to 1977-78.

^ii) V n it - w is e  P e r fo rm a n c e  : The pcrformDnce o f main and
auxiliary units was as follows :—
(A )  C o k e  O v e n  B a t te r ie s

There are seven coke oven batteries (7th commissioned in 
January' 1972) having an input capacity of 40.10 lakh tonnes of 
coal (dry basis) expected to yield 30.63 lakh tonnes of coke 
of different sizes (dry basis). A productivity and efficiency
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analysis of these batteries indicated that, despite charge rate of 
coal per oven being more than the projected norm, the production 
of coke was below rated capacity due to—

__ low availabihty of ovens caused by break-down,
improper mainteaance, etc. and higher coking time.

_ low pushing rate because of difficuUies caused by
extensive repair programme and lack of coal supplies.

—  short and erratic supply of coal, both quantitatively 
and qualitatively.

The other important aspects of the operation of the batteries
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were

While yield of blast furnace coke almost conformed 
to project norm (68.8 per cent of coal charged), it 
was below the norm (70 per cent, of coal charged) 
fixed by the Norms Committee. Tliis has, however, 
to be viewed in the context that quantity of coal 
charged and output of cokc were calculated 
theoretically and not based on actual weighment.

Yield of gas per tonne of coal charged was less than 
the project norm during 1971-72, 1976-77 and 
1977-78.

The coal charged did not conform to the blend ratio 
prescribed by the various Committees and the 
Management in order to conserve prime grade coking 
coal, resulting in more of prime grade cok.ng coa 
being charged. Besides, average ash content of coal 
charged was not only higher than the project nora, 
but showed a continuously deterioratmg trend, fhis



also resulted in ash content being higher than the 
project norm in the blast furnace coke!

(B ) Blast Furnaces

There are s k  blast furnaces (3 big and 3 small) with a 
production capacity of 30.50 lakh tonnes of hot metal (22.80 
lakh tonnes of basic grade with silicon content up to 1.25 per 
cent and 7.70 lakh tonnes of foundry grade having silicon content 
more than 1.25 per cent). Noteable features of hot metal
production during 1970-71 to 1977-78 were

, —  Although total production was less than rated capacity
and the budget;5d production exccpt in 1970-71 'and 

' 1976-77 in respect of budgeted production,
production of foundry grade hot metal in all the 
years was more than the rated “capacity of 7.70 lakh 
tonnes. Consequently, foundry grade hot metal 
containing more silicon content which is bad for Steel 
Melting Shop (SMS) operation, had to be charged 
to SMS.

—  Total production of basic and foundry grade hot 
metal included olT-grade production which ranged 
between 5 and 14.6 per cent of the total production 
during 1970-71 to 1977-78.

—  The installation of 6th Blast Furnace and 7th Coke
Oven Battery at a cost of Rs. 45.51 crores was
provided in advance of steel making facilities, tp 
increase the capacity of pig iron in the country. 
This anticipation did not materialise as the 
production of hot metal, after commissioning of 
6th Blast Furnace and 7tb Coke Oven Battery, was 
below the level of output envisaged for 5 blast 
furnaces up to 1975 -76; it was slightly higher than 
the capacity of 5 blast furnaces in 1976-77 and 
1977-78.
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Average blast rate, blast temperature and top pressure 
were below the project norms as well' as yearly 
varying norms fixed by the plant exccp t:—

(a) in the case of blast temperature during 1976-77 
in respect of big furnaces.

(b) in the case of blast temperature and top pressure 
during 1976-77 and 1977-78 in I'espect of small 
furnaces.

These also fell short of tlie levels intimated to the 
Committee on Public Undertakings in 1965. This 
affected the performance of blast furnaces.

There was no mention about casting losses in the 
project report for productioji of pig iron from hot 
metal. A  pouring loss of 3.25 per cent had been 
recommended by the Norms Committee' in 1968. 
Actual loss was also assumed by the Management at
3.25 per cent.

Sintering Plant was set up between July 1961 and 
April 1971 with a rated capacity of 22.35 lakh 
tonnes of sinter per annum to utilise the iron ore 
fines produced in the course of mining of iron ore. 
Actual production showed gradual improvement but 
was still less than the rated capacity. Further, 
sinter produced contained basicity higher lhan that 
envisaged in the project report. Although Central 
Engineering and Design Bureau (CED E) of the 
Company had recommended (January 1970) a lower 
range of basicity so as to ensure better working 
conditions, higher productivity of sintering Plant and 
higher utilisation of ore fines, the Management have 
not reduced the basicity of sinter produced to the 
level recommended by the CEDB in view of 
advantages gained in the operation of blast furnaces 
by using high basicity sinter.
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TTic shop has 10 open hearth furnaces with a rated capacity 
of 25 lakh tonnes (10  lakh tonnes for small furnaces and 15 lakh 
tonnes for big furnaces) of roliablc steel ingots. Actual 
production during 1970-71 to 1977-78 was below the rated 
capacity as well as budgeted production (except during 1976-77 
and 1977-78 in respect of budgeted production).

The main reasons attributable to low production in SMS 
were : —

—  Lower productivity of big furnaces on account of 
higher tap to tap time and lower weight per heat as 
compared with the project norms accounting for a 
loss of production of 5.75 lakh tonnes of steel ineots 
during 1970-71 to 1977-78.

—  Lower availability of furnaces accounting for a loss
of production of 30.02 lakh tonnes in big
(17.47 lakh tonnes) and smnll furnaccs H2.55 lakh 
tonnes) during 1970-71 to 1977-78. Lower
availability was partly caused by idle time and partly 
by excess lime spent on repairs owmg to roof life of

* the' furnaces lieing much below the estimated life.
'  According to the Management poor quality of

indigenous refractories, intensive oxygen lancing,
uncertain and inadequate supplies of coking coal and 
change over of roof thicknes-; from Octobcr 1973 to 
eliminate mid-term hot repairs were responsible for
poor life. This led to consumption of refractories
in excess of the Project Report norms and involved 
an extra expenditure of Rs. 19,54 crnres during 
1970-71 to 1977-78.

While the actual consumption of major raw materiaN per
toime of steel ingots was more than the Project Report norms
as well as the normi; fixed by the Norms Commitfee, the metallic
S/SCi&ACr/81— 9
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(C) Steel Melting Shop



vield was below the norms cuvisagod in the I’ roject Repon during 
I 97O-7 I to 1975-76. Short recovery in terms of steel during 
1970-71 to 1977-78, after taking into account excess recovery 
in 1976-77 and 1977-78, worked out to 0.12 lakh tonne of 
steel valued at Rs. 4.45 crores.

The consumption of ingot moulds , and bottom plates for 
producing one tonne of steel ingots was more than Uie yearly 
norms prescribed by tlie Management; extra expenditure on the 
excess consumption being Rs. 1.97 croi*es during .1968-69 to 
1977-78.

(D) Rolling Mills
As against the input of 25 lakh tonnes of steel ingots, the 

Rolling MiJls are designed to produce 19.65 lakh tonnes of 
finished and semi-finished saleable products and the difference 
represents process loss which works out to 21.4 per cent of the 
input. An analysis of the performance of Rolling Mills, 
(Blooming, Billet, Rail and Structural, Merchant and Wire Rod 
Mills) for the years 1970-71 to 1977-78 indicated that many of 
these had operated below capacity, partly on account of Iced 
stock and partly on account of other reasons.

The process loss differed from year to year and was more 
than the project norm in the Wire Rod Mill and Rail and 
Structural Mill in 1975-76. Further, considerable quantities of 
rails, not found upto .specifications, were produced.

In order to improve the performance of Rolling Mills, certain 
balancing facilities were proposed by the Action Committee in 
May 1973; these arc, however, yet (April 1981) to he 
in’plcmcnted.

An important aspect of the performance of Rail & Structural 
Mill is that the product mix as envisaged in the Project Report, 
could not be maintained in this Mill on account of vaiying 
demand pattern in the country. Tn order to utilise it.4 capacity.
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bilk'ts arc produced in this rnili in addition to their production 
in the BiJlct Mill. Up to 1974-75, the production of billets in 
the Rail and Structural M ill resulted in not only under-utilisation 
of the capacity of the BLUct Mill but also involved extra 
expenditure in the form of fuel, labour and other services as 
the bioonis in the Rail and Structural Mill require reheating. 
It is relevant to mention that provision was made in the Project 
Report for transferring these billets in hot condition tbrcugh the 
Hot Bloom Transfer C ar installed by 1961 at a co?» ot 
Rs. 8.53 lakhs, but tliis car was not utilised on account of 
operational constraints and quality consideration.

(E ) Mims

Plant has its own captive mines for meeting its requirement 
of raw materials other than coal and manganese ore. The 
important features ii.oticed in the operation of iron ore and lime 
stcno— 2 majcr law materials— mines were as follows ;—

J r o v  o re  m in e s

Rajhara mechanised mine has a capacity of 35 lakh tonnes; 
pc-r annum (2 1 .S7 iakh tonnes as lump ore and 13.13 lakh 
lonnes as fines). Actual production, however, ranged between
19.25 lakh tonnes (including 8.17 lakh tonnes I-imp ore) and 
28.81 lakh tones (including 13.22 lakh tonnes himp ore) dunV:.'; 
1970-71 to 1977-78, notwithstanding the fact that the mine.', 
were having surplus equipment and manpower and were operating 
on 3 shift basis. As a result of low production in mechanised
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•mines.

(a) substantial quantities of iron ore had to be raised 
manually from other mines (developed at a cost of 
Rs. 1 crore to yield 8 lakh tonnes of lump ore 
amuially) through contractors and co-operativc 
societies, involving an extra expenditure of Rs. 7.22
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cmres, apart from fixed expenditure of Rs. 5.82- 
crores, during 1970-71 to 1977-78, and

(b) 1.89 lakh tonnes of blast furnace grade ore liad to 
be purchased in 1970-71, 1971-72  and 1977-7!' 
from outside sources at an extra cost of Rs. 57.65 
lakhs over the cost of manual raising.

Actual laisiag of iron ore in other mines ranged between’
0 90 lakh tonnes and 5.14  lakh tonnes during 1970-/1 to 1977-78 
and was thus significantly below the capacity of 8 laKli tonnes.

L im e  s to n e  m in e
Production in Nonduii hmc stone mechaa'.sed mine during 

1970-71 to 1977-78 ranged between ‘̂ >.48 lakh tonnes and
14.16  lakh tonnes a.s against the capacity of 21 Takii ton^s. 
This was ^scribed to poor perforniance of mine equipment. The 
shortfall in prodiictlon resulted in unabsorbed fixed expenditure 
of Rs. 2.72 crores during 1970-71 to 1977-78.

Instead of removing the overburden mechanically, manual 
operation was rescrled to at a cost of Rs. 90.37 laklir, upto

1977-78.

Because of locating die crushing Plant outside the mine area, 
royalty had to be paid on the entire quantity raised and 
transfH>rted to the crushing Plant. Tins led to an avoidable 
payment of royalty on the rejects which aggregated to Rs. 38.3;

lakhs i;pto 1977-78.

( P )  S erv ices and  FueLs '*
S team — O n  a ccou n t o f  in ad eq u ate availab ility  o f gases due  

to  op eration  o f  S teel P la n t b e lo w  ca p a c ity , co a l and other liquid



fuel had to be used in large proportions for the producti(Hi of 
steam in the main boilers.
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The thermal efficiency and heat consumption per kg. of 
steam produce^ 'during 1970-71 to 1977-78 showed wide 
varialions.

Power generation— The consumption of steam per kwh of 
power generated varied from year to year and was more than 
the pr'^jected norm.

Transmission loss. of electricity ranged from 2.4 per cent to 
3.6 per cent of the total available power supply diuing 1970-71 
to 1977-78.

Oxygen— Consumption of oxygen was more than the projected 

norm.

Fuel— There was lower yield of blast furnace gas as compared 
with the V o je c t  norms. Further, rate of consumption of fuel 
was more than the project norm, particularly in Coke Ovens, 
Open Hearth Furnaces, Soaking Pits, Rail and Stnictural Mill, 
Merchant Mill and Wire Rod Mill.

1
(3) Costs Vi’. Selling Prices

While cost of production of billets, rails and structurals was 
more than the average net ex works realisation during 1970-71 
to 1977-78 except in regard to billets in 1974-75 and 1975-76, 
the same was less than the average net ex-works realisation in 
resoect of wire rods for all the years and in respect, of merchant 
;products during 1970-71, 1972-73, 1973-74, 1974-75 and

1976-77.



(4 )  M a r i- p o v ,e r  A n a ly s is

The a ctu a l s tr e n g th 'in tlie w ork s d ep artm en t o f  th e Plant w iis  
n o t  o n ly  m o re  th a n  th e  p r o v is io n  in  th e  p ro ject rep ort but a lso  
m or^  th an  th at fix ed  b y  th e  B o a rd /M a n a g em en t.

The actual labour productivity during 1971-72 to 1977-78 
ranged from 68 tonnes to 87 tonnes per man year agamst 
^15 tonnes fixed by t l i e  Mahtab Committee ui 1966 and 

1 0 0  t < i n n g 5  n ^ - c d  t h e  p l a n t .  '

(5) in v e n to r y  Control

Actual holdmes of certain stores and spares were in excess 
c£ the norm.s fixed' A  comprehensive analysis of all slow m o v in g  
items of stores & spares had not been made.

The total value of stores declared surplus and awaiting
disposal amounted to Rs. 1.03 erores.

The value of stores not moved for 3 years amounted to 
Rs.. J.5.6 erores. Further, equipment of the value of over 
Rs. 1.39 erores was lying idle/undjsposed of.

In view of test weighment of incoming raw rnaterials, 
accountal thereof was made on the basis of weight indiaited in 
the railway receipts. Consequently, handling and transit losses 
could not be ascertained separately.

( 6 ) P ro fita b W c y  I i ,e n d s

During the period from 1970-71 to 1977-78, die Plant had
been earning profit except in 1971-72. A s against the total
investment of Rs. 396.35 erores. the cumulative profit earned
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by the Plant since its coinmissioning in September 1961 to 
30th April, 1978 amounted to Rs. 157.00 crores. This has to 
be viewed in tfic contcxt o f observations made above.
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( P .  P .  G A N G A D H A R A N )

Choinmn, Audit Board and
Delhi Ex-officio Additional Deputy

The 2 6  November. 1981 Comptwller and Audit General
(Commercial >

C o u n t e r s i a n c c i

(G IA N  PRAKA.SH)
N ew  D elh i Compl>‘oUer and  A u ditor Genercd

The 30  November, 1981 .
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ANNEXURE I
(Referred to in Paragraph 1.01)(l<.elerreaiouirnaBiapu*.«-^

h ■ -t f  the integrated steel plant, their rated production, main inputs and outputs and distribution o f  the outputs as per the D.P.R. and as
Statement shomng the mam units o f  the integrate P December. 1977 upto Pig Casting Machine Stage._____________ ______________ _____________________________ _

U . ------------------------------------------------------------ ----------- : : : : ______ m t  nl.K Additicnal Remarks

SI.No.
Unit N o .

1. Coke Oven Batteries

(6thB.F. complex) Di^trib^f
Input

7  40.10 o f  Coal (dry)

Output

' R l t e T w ^ t y  a s  p e r  D P R  o f  2 . 5  M X  P 'u s 
fa c ilitie s  in  6 t h  B la s t  F u r n a c e  C cm plex

MECON and adopted by the Management (Dec. 77)

Input Output Distribution 
o f  output

8 10

2 8 . 7 2  (wet) 

1 . 2 2 ( 1 0 - 2 5  mm) (dry)

1.38 (wet)
1.84(— )10m m  (dry)

For Sale.

F o r  S in te r in g  P la n t

2.16 (wet)

2 6 . 7 1  (wet) 

1 . 1 4 ( 1 0 - 2 5  mm) (dry)

1.28 (wet)
1.71 (—10 mm) (dry)

2.01 (wet)

For sale

♦On the basis of 
basicity higher 
than one, the 
rated output 
was to be 20.40 
lakh tonnes.

For Sintering ‘ ‘ Excluding sc- 
Plant reening losses.

m  Sintering 4 14.55 Iron Ore fines
Plant (Strands) (dry basis)

0 .82  Flue dust.
1.42 M ill scale.
5.97 Limestone.
2.94 Limestone chips.
1.90 Coke breeze.
1 5 . 5 4  Sinter returns.

22.35 (Sinter)* 
(On basicity o f  one)

For Blast Furnaces 14.28 Ore fines.
0.48 Flue dust.
0.05 Mill scale
7.10 Limestone.
2.12 Coke breeze.

1 1 . 9 0  Return fines.
4.11 Hearth layer.
1.13 Dolomite.

20.40 Sinter
(On basicity higher than
o n e ).

F o r  B la st 
F u rn a c e s

2  B la s t  Furnaces 6  ( a )  3 1 . 1 0  Iron Ore
(L u m p s )

(6) 22.35 Sinter 
•*

(c) 27.00 Skip coke 
( + 2 5  m m ) (W e t)
((/ ) 6 . 5 6 L im e s to n e

30.50 H ot metal. (а) 19.62 to Steel 30.89 Iron Ore 
Melting Shop. lumps.

(б) 0.72 to Foundry 20.40 Sinter.
(c) 10.16 to Pig 25.42»* Skip Coke 
Casting Machine. (+25 mm) (wet) 

4.74 Lime stone.

1 3 1

29.69 Hot metal 19.62 to Steel 
Melting Shop 

0.69 to Foundry 
9.38 to Pig 
Casting Machines

S/8 C A G / 8 1 — 1 0



10

3. Pig Casting 
M achine

1 0 .1 6 -H o t  m etal (in­
stalled pouring capa­
city  as per D P R  at 
the rate o f  1600 to ­
nnes per day per 
m achine com es to 
2 2 .4 0  lakh tonnes.)

10 .16  Pig Iron *** ( / )  0.11 to  F ou n ­
dry

07) 10.05 fo r  sale.

9*38 H ot m etal 
(installed pouring 

capacity  a ccor­
ding to  the 
M anagem ent at 
the rate o f  1100 
to 1200 tonnes 
per day per 
machine com es 
to  16 .10  lakh 
tonnes)

9 .0 8  Pig Iron. 0 .0 3  to F o  undry 
9 .0 5  for  sale

***There was 
n o  prcvisicn  fcr 
casting Icsscs 

in the D P R ' 
T h e H S L  Nor­
ms Committee 
(1968), however), 
assumed the 
casting losses 
at 3 .2 5  perccnt 
o f  the input. 
A ccord in g  to 
the Ministry 
(O ct.. 1978) the 
quantity o f  Pig 
Iron fo r  sale is 
9 .7 2  lakh ton­
nes after tak­
ing into account 
casting loss
@ 3 .2 5  per cent.

4 . Steel M elting 10 1 9 .62  H o t  M etal 
S hop . O H  5 .0 6  Steel Scrap

Furnaces 0 .7 4  Cast Iron Scrap
5 .0 0  H igh G rade Iron 

O re.

5. B loom in g  M ill

6. B U let M ill

2 5 .0 0  Inge ts

13 .20  B loom s.

7. R & S  M ill.

8. M erch an t M ill

9. W ire R e d  M ill

8 .2 2  B loom s.

5 .3 2  Billets. 

4 .1 6  Billets.

2 5 .00  steel ingots

2 1 .4 2  B loom s

12.63 Billets.

7 .5 0  (R ?.ils-5 .0and 
H eavy structural— 2 .5 0 )

5 .0 0

4 .0 0

T o B loom in g M ill.

(а) 13 .20  to Billet 
M ill.

(б) 8 .2 2  to R ail and 
Structural M ill

(а) 5 ,3 2  to  M erchant 
M ill

(б) 4 . 1 6  to  W ire 
R r d  M ill

(c) 3 .1 5  fo r  sale 

F or sale

F or sale 

For sale

1 3 2



( R e fe r r e d  to  in  P a r a g r a p h  2 .0 1 )
Statement showmg loss in contribntior, mar.m

(Q u a n tity  m  tom ies)

AN NEXim E II

Y e a r P articu lars E x te in a l causes Internal causes G rand
T o ta l

Sh ortag e  
o f  P o w er

D ifficu lty
in M o v e ­
m ent o f  
raw
m aterials 
&  sh or­
tages

Industrial
D isputes

B re a k ­
d ow ns &  
shut dow ns 
in excess 
o f  planned 
dow n time 
&  other 
causes

1 n 3 4 5 6 7

1973-74

1974-75

1975-76

(a) P ig Iron
(b) Steel

(a) Pig Iron
(b) Steel

(a) P ig  Iron 
{b) Steel

S65
94020

105715
50717
74274
17840

1290

5 4 i
6979

14340
2176

'23250 •

94020
107870

65057
76992
48069

1976-77

1977-78

(fl) P ig  Iron 
(h) S teel 

(o) P ig  Iron 
(/>) Steel

2555'
1210

13220
28783

640
77400
21380

1577

2555
108970
35240

NoTi'. -T h e v a lu e  o f  the o u tp u t loss w as as ti lknvs
(R s . in lakK s)'

(a) Pig Iron . 

(/,) Steel

1973-74
189.92

502.67

1974-75 
221.84 

396.51

1975-76
153.82

1976-77

12.65

1977-78
366.14

.1 9 4 .1 7
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Year

Statement showing the rated capacity, the capacity intimated by the Maiiagement in December 1977, the budgeted production and actual production o f  Coke
(Figures in lakh tonnes)

ANNEXURE 111
(Referred to in para 2.02.01)

.  . . i > » C P K ( 6 a B F C . . p f a )  “ X S 'S
" --.'.I I ........ . iinimated by  M E C O N  and adopted by th e ------------—

M anagem ent (D ec. 1977)

Actual iiiput/ouiput

Output

biput B .F . 10-2.5 0 -1 0  T ota l - r - “
fo ry ) grade m ni m m  ^ a i

(4 -25nuii) size s iic  Input
C oke output (dry)

[nput----------
(dry) B .F . 10 -25 0 -10

G r. m m  mm
-;-25nmi size size T ota l

C oal C o k e ------ ---------------
Input + 2 5  Input B.F. Coke
(wet) ram (dry; grade Breeze

output (-f25n im ) (•—25 mm)
(dry)

T i’ tal

3 3 .00  2 1 .98  

34 .28  22 .99

4 0 .10  27 .57

40 .10  27 .57  1 .22

40 .10  27 .57

4

0.9S

1,01
1.22

10 11 12 13 14 15 16 17

1 .46  24 .42  33 .00  2 1 .9S 0 .9 «  1.46 24 .42 35 .00 22 .87 29.65

1,51 25.51 34 .00  2 2 .6 4  1.01 1.51 25.16 37 .15 23 .05 27.03

1 .84  30 .63  3 8 .50  25 ,64S  1 .1 4  1.71 28 .49 32 ,87  20 .93 31 .20

1 .8 4  30 .63  38 .50  25 ,045 1 .14 1.71 2 « .4 9  36 .10  22 .70 26,47

1 ,2 2  1 ,84  30 ,63  38 ,50  25 ,64^ 1.14 1.71 28 ,49  33 ,43 20 ,57 28,22

4 0 .10  27 .57  1 ,2 2  1 .84  30 .63  38 .50  25 .64$ 1 .14  1-71 28 .49 36 .60  22 .74 31.56

4 0 .10  2 7 .57  1 .22  . 8 4  30 .63  38 .50  2 5 .6 4 . 1.14 1.71 28 .49  37 .46  22 ,83  3 5 ,2 6 .

4 0 .10  27 .57  1 .22

2.14
(7 .2 )
1.94
(7.2)

'2 .3 8
(7.6)
2.08
(7 .9 )

22
(7 .9)

2 .49
(7 .9 )

2 ,79
(7 .9 )

2.88
(7 .8)

Z .̂xA
(76 .3 )
20 .54
(76 .0 )

23 .85 0 6  A)
20.23
(76.4)

21.55 
(76 4)

24.21
(7 6 .7 )

27.04
176.7)

27.96
(76.0)

NoTes
S  in,o account prcp.r,i<r.a,e

A s  llic 7th C oke Oven battery was conunissioned on  25th January 1972, latecl capacu> 
capacity fo r  the 7th C oke Oven battery from  that date, 

k 25.11 lakh tonnes after making provision for repairs.
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Statement showng the analysis o f  blast furnace coke

ANNEXURE 1\'
IReferrecl to in Paragraph 2.02.02(8)1

(Figures in percentages)

Year Moisture Ash content Volatile Fixed carbon Micum drum te.st
matter -1-40 mm —10 mm

1 • 2 3 4 5 6 7

1970-7! . 2 .6 23.17 to 23.96 0.30 75.80 to 76.57 75-76 10-11
1971-72 . 2.5 23.02 to 23.98 0.34 75.59 to 76.68 74-75 10-12 (12 in one month)
1972-73 . 2.8 23.52 to 23.91 0.31 75.66 to 76.12 74-75 11-12 (12 in one month)
1973-74 . . 2.9 24.47 to 25.05 0.36 74.56 to 75.17 74-78 10-11
1974-75 . 2.6 24.39 to 25.66 0.33 7 M 2  to 75.28 75-78 10-n
1975-76 . 2.6 25.41 to 26.77 0.32 72 8X to 74.30 75-76 11
1976-77 . 3.0 25.19 to 26.12 0.34 73,53 to 74.47 76-77 11
1977-78 . 2.9 25.08 to 27.67 0.67 *71.63 to 74.40 76-77 11

-j



ANNEXURE V 
(Rcfenrcd to in Para 2.03.03)'

Statement showing data relating to operating hours o f  Blast furiiaccs

Y ear Total Expec- Pro- Fur- Availa- Furi'.ccc Hoursfurnacc ted ject nace blc utilised Totalhours furnacc pro- hours furnacc -----during hours vision spent hours Wind Lowthe utilisa- for on on windvear tion as rep- capital rep­airs
per pro- airs ject report

Fur­nacehours
lo s t
w.r.t.avai­
lablehrs.

Funiace hours lost due to
Fur­
nace

Wind oir.
kept Me- Bloc- Opo- Cop- Mi'ic.on cha- ctri- ra- perres- nical cal tion chan-ervc ging

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1970-71'. 43800 42000 1800 2910 40890 38142 609 38751 2139 25 14 173 663 1264
1971-72 . 49783 47600 2183 6068 4371^ 36602 1017 37619 6096 85 19 296 713 4984
1972-73 . 52560 50400 2160 8831 43729 38196 1657 39853 3876 60 29 633 1125 2028
1973-74 . 52560 50400 2160 10355 42205 32526 1626 34152 8053 1056 107 33 717 630 5510
1974-75 . 52560 50400 2160 3996 48.564 34924 1283 36207 12357 8760 39 23 612 709 2215
1975-76 . 52704 50400 2304 7856 44848 39873 1527 41400 3448 796 49 9 447 714 1433
1976-77 . 5256t̂ 50400 2160 2914 49646 46332 1051 473 S3 2263 61 18 253 728 1203
1977-78 , 52560 50400 2160 1627 50933 47.155 1502 48657 2276 n o 20 . 388 724 1034

I.)oc



Statemeiu .showing the mpuiUmtpm ratios o f  HUist h'uriuices

ANNEXURE \ I
(.Rcfcirtd to in Para 2,03.04)

Basis o f  the N orm s Iron Ore Sinter Fc Lime M anganese O 'k c
co m p o - stone Ore
nent

As i)cv project report 
fo r  the 6th Blast 
Furnacc com plex.

979 m

4  5

94 9 211

(Figures in Kgs.)

46

%  o f  sinter T o ta l in- Slag
in burden put o f  arising
(aggregate raw m ate-
o f  iron  ore rials per
anti sinter) tonne o f

h o t  m etal

8 8 5 4 2 . 8 288H

10

6.V>
wVC

As jTcr N orm s C om ­
mittee Report (1% 8).

O nly Fe input was 
specified on  the 
basis o f  4 0 %  o f  
sinter and o f  
iron ore in bitrtlen.

■̂ 65 270 50 800 40
(O n  the On the basis o f  average 
assum ption asli in co k e  as 2 3 .5 %  
that 5 0 %  o f  and with 4 0 %  sinter 
the total in burden, 
foundry iron 
sent to p ig  
casting m achine 
is higher 
manganese 
grade).

N o t
indieateil

(500



1 10

As per DPR for 2.5 MT plus Additional facilities in 6th Blast l-urnacc as intimated by MECON and adopted by theManagement (Dec­ember, 1977).

998(wet) 687 957 160with use of dolo­mite.

35 856(wet) 40.7 2797 560

Actual
1970-71 1224 573 1006 270 51 810 31.9 2939 602
1971-72 1146 674 995 244 51 810 37,0 2932 637
1972-73 1126 707 1007 222 50 808 38.6 2914 639
1973-74 1084 762 995 206 45 800 41.3 2 897 649
1974-75 1055 741 983 179 47 779 41.2 2801 621
1975-76 1045 730 981 179 42 794 41.1 2791 595
1976-77 1071 666 980 171 37 792 38.3 2737 539
1977-78 1072 668 982 190 37 834 38.4 2801 551

-fc-o



ANMEXURE VII 
(Referred to in Para 2.03.06)

Statement showing the contents o f  major raw materials

Ash contcnt in coke
Lime content in lime stone

Sinter
Iron Alumina Silica

(Figuresi n per cent)

Iron Ore
Iron Alumina Silica

As per
2.5M T PR  . . . 23 ,0
6th Blast Furnace Complex , 23.23As per DPR for 2,5 MT plus additional facilities in 6th Blast Furnace as inti- m'ltcd by MECON & adop­ted by the Management (Dcc ’77) . , , , 23,0

AC TU ALS
1970-71 . . . .  23.401971-72 . . . . 23,471972-73 . . . . 23.751973-74 . . . . 25 .021974-75 . . . .  26,161975-76 . . . 26,301976-77 . . . . 25,881977-78 . . . .  26 44

42,0
41,66

40,41

54,1
46.10

4.83
5.16

7.13
7.69

64,3
62.39

2.49
3.49

2.78
3.40

41.06 46.71 4.28 6,89 62.22 3,47 3.5141.03 45,90 4.32 7.57 62.20 3.38 3 4041.04 46,30 4,39 7,37 62,12 3,45 3i3840.62 45.16 4,90 7,68 61.86 4.15 3.3141.50 45.28 4.96 7.42 62.56 3.57 3.0141,16 46,21 4,64 6.69 63.09 3.20 2.7540,83 46,58 4.53 6.42 63.73 2.88 2.3239.60 46.78 4,27 6.40 63.83 2.72 2.42



ANNEXURE V llI ^

(Referred to in Para 2.03.08)

Statement showing the actual blast rate, temperature o f the blast and top pressure vis-a-vis norms fixed by the
Management

1970-71 1971-72 1972-73 1973-74
Particular. _  ------ -------- . . .

1974-75 1975-76 1976-77 1977-78
Unit Norm Act- Norm 

fixed ual fixed
Act- Norm  Act- Norm Act­
ual fixed ual fixed ual

Norm  A ct- 
fixed ual

Norm  Act- Norm  Act- N orm  Act- 
fixed ual fixed ual fixed ual

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

N>

^  N ot 1804 N ot 1807 N o t  1754 N o t  179;

r a S *  2 - ^  S T 6  ■23?2 ^ 2  5 5 1  -

Average “C  840 789 810 740 800 764 800 777 850 783 850 797 850 867 850 853Blast Tern- ____ ____ ____ ____ ____ ________________ ____ ____ ____ ____ _
perature. 900 844 850 816 850 820 850 827 900 819 900 844 900 910 ^  " s M

Average A tm .N o t  0 .5 9  N o t  0 .5 8  N ot 0 .5 9  N ot 0 .6 6  N ot 0 .6 5  0 .8 0  0 .75  0 .8 0  0 .8 4  0 .8 0  0 87
•'̂ P °x ea  -------  fixea -------  fixed ------- fixed -------  fixed -------  -____  ____  _____ ___________________ j
pressure 0 .6 0  0 .6 8  0 .7 4  OiSO 0 .7 7  0 .8 5  0 .7 3  0 ,8 0  0 .6 9  0 .8 0  0 .7 5

N o t e  :-F ig u r e s  above the line relate to the three sm^lTfurnaces and below  the lta r to “ 3 bigger furnaces. '



o

c/3
00 ANNEXUREIX  

[Referred to in Para 2.06.03(1)]
Statement showing the actual hours for which the furnaces workeu

Actual working hours Hours under repair Numncr of hours under Idleness of fuoiaces for
250 500 Totaltonnes tonnes fur- fur­naces naces

250 500 Totaltonnes tonnes fur- fur­naces naces

repair in excess o f pro­jected norms other reasons

250 500tonnes tonjies fur- fur­naces naces

Total Reserve Down- Total idle time period for other reasons

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

30905
28990
34594
31675
32789
35895
35536
36193

32462
31524
33216
30408
32928
36547
36706
36687

4 5 6 7 8 9 10 11 12 13
63367 10997 9395 20392 6797' 5195 11992 565 3,272 383760514 9511 8960 18471 5191 4640 9831 '4231 4,648 887967810 6513 7912 14425 2313 3712 6025 7 5,358 536562083 6823 7132 13955 2623 2932 5555 6422 5,136 1155865717 7561 6171- 13732 3361 1971 5332 4008 4,143 815172442 6029 5533 11562 1709 1213 2922 539 3,297 383672242 6301 5241 11542 2101 1041 3142 NIL 3,816 381672880 5856 5545 11401 1656 1345 3001 NIL 3,319 3319

w



ANNEXURE X  
(Referred to in Paragraph 2.07.02)

Statement showing input, output and wastage in Rolling mills
(Quantity in ’000 tonnes)

SI.No. Name of the Rolling Mill Year Input Output Wastage Percen- 
&  Scrap tagc o f  etc. actual wastage

1. Blooming Mill

2. Billet Mill

3. Rail & Structural Mill.

4. Merchant Mill

5. Wire Red Mill

1970-711971-721972-73
1973-741974-751975-761976-771977-781970-711971-721972-731973-741974-751975-761976-771977-781970-711971-721972-731973-741974-751975-761976-771977-781970-711971-721972-731973-741974-751975-761976-771977-781970-711971-721972-731973-741974-751975-761976-771977-78

195018722139
2056203322152455236111131128120211811217
1 2 9 514221352571474 665 586 594 680 712 700 473 359 554 470 432475 569 530 316 314 426 400 393 412 496 503

170416441878
1829
181119462163204810791100116911451174126713841317525435618535542618653647**53347535456419458546505298298406380373392473481

246228261
227222269292
31334 28 33 36 43 283835463947515252 5953 20 1219 14 1317 23 2518 1620 20 20 20 23 22

12.612.212.2
11.010.9 12.111.9 13.33.12 .52.73.13 .52 .22 .72 .6  8.0  8.27.18 .78.89.1 8.37 .64 .23.33 .43 .03 .03 .64 .04 .75.7

5 . 14 .75.05.14 .84 .64 .6

1 44



ANNEXURE XI
(Referred to in Para 2.08)

Statement showing the details o f  Idle Equipment

SI.No.

1

Particulars of Date of Cost o f  Purpose for whichequipment purchase/ equip- machinery wascommis- ment purchased, sioning (in lakh
rupees)

Reasons for ntin- Recommenda- utilisation o f equip- tion of the ment Committee.(Octobcr 1972)

Present position as 
intimated by the management (Dec., 1977)

8
1. Floor type ingot 1959 stripping mpchine (I MT (Steel Melting Stage) shop),

For stripping in­gots with narrow bottom moulds and wider tops.

2. 25 tonne Inter- 1959 mediate ladle 3 (1 MT Nos. (Steel Mcl- stage) ting shop).

1.96 For stripping in- Originally the ma­chine was meant for stripping nar­row bottom in­gots. This prac­tice is not being followed under present operating conditions. At present it is lying in partly damaged condition in the Shop.
1.66 To be used as The production ofintermediateladles spl. steel is limi- during teeming for ted and simplermaking special metallurgical me-steel. thcd has been adopted. This equipment has not been utilised.

T o be disposed The practice for of. stripping narrowbottom ingots is not being followed under the present opera­'ŝ  ting conditions. Rep­resentative o f ASP Durgapur also exa­mined but did not find it suitable for them. Disposal action will be taken.
—do— These are not use­ful for the ,shop. Disposal act,ion will be taken.



3. stamping machme —do— for 800 tonnes shears (Blooming and Billet Mill).

4. Pitch conveyor o f • 1961 Tar Distillation (1 MT Plant with cool- stage) ing towers, fans, pumps.

1.06

2.48

For stamping bil­
lets after they ha ve been cut. The machine was giving a lot o f trouble and maintenance was a problem.
The equipment was provided to convert hot pitch into granules.

5. Tilting carriages for tilting rolled products on Ins­pection beds 6 Nos. (R&S Mill).

Not com­missioned (2.5 MT stage).

3.08 For tilting -rolled productcn inspec­tion bod.

—do— The equipment isnot required by the shop. Disposal action is to be taken.

There is no mar­ket for granulated pitch in India. The climatic con­ditions in India are not favourable for transportation of pitch granules into wagons as they get fused to­gether in packing bags due to high;r ambient, temp- eiuture
Manual operation was found to be simple and more convenient. The machanism is quite complicated and lot o f main­tenance is requir- red.

Two motors of 2900 rpm each o f two pumps have already been utilised in Sintering Plant. A 3-blade fan and pitch con­veyor is ready for sale. '

To be disposed

The equipment has been used on trial. This equipment is likely to be used when order for this type o f pitch will be availabk. Sam­ples o f granulated pitch have already been sent to various parties and market reaction is awaited.

Some of the spare parts have been ased as spares. Disposal action will be taken.

0 \



6. Pilling Machinc oe for piling struc- 
^  tuials roiled stock§  upto 15 T  (RAs
0
>j- 7. Hot bed with1 Tilter in BilletMill.

( 1 ^  Pfiyided as per
siaffiT l®P°rt forpiling the rolled stock.

Received as N ot used part of 1 MT 
i-quipment from USSR.

II

8. Ingot turning de­vice in Bloominjs Mill.

9. Aic-a o f Billet , trimming m Bil­let mill.

10. Rail finishing zone in Meichant Mill

-d o- Thc quipraent ] 02 vyas trî -d in early days o f com­missioning the mill.
—do— Not used.

—do— This was com­missioned in 1966.-

6.82

8.39

Different cut len­gths etc. made use of the . machine difEcUlt, Difficulty o f sorting out de­fective materials.
For tilting the bil­let for condition­ing.

RiEcommended for disposal.

To turn the ingot and weigh it.

To eliminate sur­face defects and grind ends o f bil­lets for quality steel.
For finishing 1 6 . 18 & 24 lbs rails.

In the present cir- cunistarices this is not required as the proccss is verj' slow,and is requi­red for only special steel.
It was not found necessary. It gave more obstruction than help in the prodjiction.

Till* equipment not required in the present circum- cumstances.

—do—

DisposifJ action will be taken.

-d o -

-U o-

•■-.w wovvi il'roll 24 lb .rails. The early , study lias revcat-d tha't rolling o f  24 lb rails was not an econo n deal pro­position w i// be reviewed.



8

11. Packing Z jne ki Merchant IvtiU.
Received as part of 1 MT equip­ment from USSR..

Tlvs v<«6 tested and cottmjKsion ned alcng- w ithl MTequip- nwnt.

17,7 For packing This notshed product*. fomul r«eoessary.

12. 3rd Straightening Nfeichine iii Mer­chant Mill.
Rec«ived as part o f 1 MT equip­ment from USSR.

Never med. 7.7

13. Skew bar strai- —ilo--ghtoning nwchine.
—d o -  3.84

For straightaiing Rouini>areatpre- heavy rounds. sent sold as d »tct  rolled products.

For rwnovijig wa- Rounds at presefit Vfs from the sur- sold as direct rol- facc o f rounds. !e<l products;

14. Other Machine in —do—Merchant Mill. 9.72 These equiijmtnts are linked with iten«4to7above.

The electrical equipn^c3lt like motor etc. have been utilised as spare for oth;r equipments. The rest can be dis­posed of. Dis­posal action will will be Uikeii.
If customers spe­cify higher stan­dards of straight­ness this will need to be utilised. This is therefore retained; can be reviewed in future.
If customers spe­cify h i g ^  staj\- dards o f straight­ness this will n ^  to be utilised. This, therefore caji be reviewed ih future.
The shop does not require these equipments. Dis­posal action will be taken.

00

m



15. 8 Nos. weighing Received as May, 1967; but machine in the part o f 2 .5  never worked Wire Rod Mill. MT equip- afterwards, ment from  USSR.

t.44

16. Door and Door Frame cleaning mechanism atta­ched to pusher cars and door extractor mecha­nism.

Received as part o f 2.5 MT equip­ment from USSR.

Commissioned in 1964-65. N.A.

17. Centering Machi- Received as Installed in 1960 ne wobbling ma- part of 1 and 1967 in the chuie and Profile MT and 2.5 Roll Turning Milling machine. MTP stage. Shop.

For weighing wire rods coils.

4.43

N ot considered necessary techno­logically in the shop.

Equipment meant for cleaning the doors and opening in batteries.

For machining of  steel cast rolls un­der 4.5 tonnes weight received from plant’s foundry.

Did not woik due to design deftct.

Manufacture o f  two cast iron rolls attempted in the foundry during, 1969-70- was not successful as the addition o f  ferro silicon showed an adverse effect on the furnacc lining 
disturbing the nor­mal steel castings

One weighing machine installed in ferro alloy sto­
rage. Others will be used alterna­tively by weigh bridge department. As per recent decision one ma. chine is being ins­talled in Foundry Shop.
Four door clean­ing mechanisms ^ v «  been installed in the end benches and they are working satisfac­torily. All will be used.
Disposal actiun will be taken.



18. Cold Shear Feb., 1961 6.77 -

and showed crack­
ing tendency. Fur­ther requirement of rolls weighing less than 4.5 tonne 
was too low to justify for going in for their manu­facture in the 
Plant.
The present rate of production in the rolling mill .does not justify its use as the entire production can be cut on the hot saws.

As regards items at SI. N o. 1 to 23 Management stated (December, 77) as follows.

“In view o f the fact that these items of equip­ment are of Rus­sian origin and rarely find appli­cation in areas other than for what they aremeant..........  noaction for their disposal at present would be appro­priate. However,

OiO



a constant review 
o f  the equipm ent 
lying with us will be carried out 
from  tim e to time 
8 0  as to  ensure 
that—

(0  their possess­ion  and occu­
pation o f  
spacc does 
n o t affect the m ovem ent in 
and perfor­
m ance o f  the Plant;

(/i) their disposal 
would fetch  sizeable re­
venue to the 
pli'iit; and

{HI) their disposal m ay n o t re­sult in the re-purchase o f  
the sam e typo o f  eauipm ent 
at exnorbitant cost.”

(A
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19. Machine in the Rail Finishing i  line.
Feb. 1961 8.97 The facility has been provided to be used as and when the develop­ment o f sections 

takes place.
20, Machine in the — straightening and cutting line.

—d o - 2 5 .84 - This facility was proivided by the designers to deal with special alloy steel sections and rounds. The ma­chines were not put to use as the Plant did not de­velop any .spccial alloy steel pro­
files.

VINJ

21. Limeiank Unit. — —do— 0.77 This is meant for making lime so­lution for the extraction o f iixed ammonia from ammonia cal li­quor. The tank has not been used as the ammonia content in the ammonia liquor is veiy negligible,

Theeqiupment is 
being used for di­solving Anthtecene 
(March, 1980).



22. End hardening machine. Not available. 0,61

23. Dephenolising Tower, — do - 3.96

This is meant for end-hardening the 
rails for better life and perfor­mance. This has not been put to use as the Rail­ways have not acceptcd the end- hardened rails.

extraction o f This is provided raonol ii\ the for extraction of

24. —do- Put to trial runs only ill Jan, Feb. 1%<).
4,16

form of sodium phc-nolate from aminoniacal li- qnor.

-  do—

phenols in the form of sodium phenolate from ammoniacal li- qunr. This has not been put to use as tlierc is no firm dtmaml for the product.
Phenol content in the ammonia li­quor was Very low and there- 1 ore, the use o f the 
equipment was un­economical. Tlie «|)eratiiig eco­nomics as worked out in 1968 wus l"und to be ad­verse.

■t

The Management stated in Feb., 
197 7  that the equipment can be used as and \vhen the phenol con­tent in the ammonia liquor becomes recover­able economically and that on re­ceipt o f import



1 2

T o t a l  : 138.61

substituted spctiiil 
instruments rc- 
quirtii fo r  cornm i- 
ssioni and after 
com im ssiou iiig  o f  
auxili.ny jo b s  cue 
o f  tlic towers 
w ill be eom ini- 
s s ion cd ; in cnse 
after the frcsli 
trial the per­
form ance o f  the 
tow er is n ot found 
satisfacti ry, action 
w ill be taken for 
d isposal o f  the 
cquipm tnt.



(Referred to in Paragraph 5.02)
Statement showing the quantities o f  scrap arisings tts envisaged in the project 

report and actual arising and the consianption thereof
(Figures in tonne)

l l  Iron Scrap :
Quantity envisaged in the D .P .R . 2 4  0 0 0  (a)

o  M < -...................................................... ; ■ . 62,500
Foundry & other s h o p s ............................................

.  T o t a l ..............................................................................

Consumption as per D .P.R . 2 4  qqo
s ^ ’. s . ‘ ; .................................Foundry & other s h o p s ...........................................

.. ..................................................................................... 1-05.100

A N N E X U R E  XII

Year
Quantity rccovered/consunied

B.F. S.M.S. Foundry & other shops
Total

1970-71 
1971 72
1972-73
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. reC' 'vercd Qly. consumed Qty. recovered Qty. consumed

8,971 (b) 
14,9i9 (b)
10.433 6,697 44,632 
10,065 46,258 

8  576 42,646 16,618 29,285 20,517 24,082 24,748

(b)
(b)
(b)
(b)
(b)
(W

67,355 69,020 67,329 74,528 81,480 69,342 67,699 94,710 69,301 96,968 69,133 92,772 69,871 1,05,876 76,063 1,01,205

13,7175,59415,4675,13713,9744,64312,0053,23410.89077213,2804,21721,2223,20821,9031,772

90,043 74.614 97,715 79,665 1,05,887 80,682 1,24,336 J,08,009 i;26,449 1,06,316 1,25,059 1,13,607 1,20,378 1,29,601 1,22,0<8 1,27.725
N otb : (a)

(b)

y ty . consumeu :______ ;_____
With the commissioning o f 6 th Blast hJ’mVwthf̂  arising o f iron scrap as per project report shou d be nt( rt. 
24,000 tonnes is based on 2 .5  M.T. project report.
D.P.R . does not provide for loss in the Pig « s tm s  Actual recovery is based on cost sheet o f  cold  mttal «n 
Pig casting machines.
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Steel Scrap
Qty. envisaged in the D.P.R. Rolling Mills

S.M.S. .Foundry and other shop & wear scrap
T o t a l

a«isum ption envisaged in (he D.P.R.—S.M.S. .Foundry & other shops & wear scrap
T o t a l

4,23,90062.500
35.500

5.21.900 
5,05,800

16,100
5.21.900

(17.0>
(2.5)

Year

1970-71

1971-72

1972-7,^

1973-74

1974-75

1975-76

1976-77 

t977-7R

QuJintity recovered/consum ed

Rolling S.M.S. Mills

Q ty. recovered

Q ty. consum ed 
Q ty. recovered

Q ty. consum ed 
Q ty. recovered

Qty. consum ed 
Qty. recovered

Q ty. consum ed 
Q ty. recovered

Q ty. consum ed 
Q ty. recovered

Q ty. consum ed 
Qty. recc'vered

Qty. consum ed 
Qty. recovered

Q ty. cojisum ed

289006(14.8)
2966i8(15.8)
313998(14.7)
26603.3(12.9)
288092(14.2)
40594i(18.3)
389582(15.87)
407111(17.24)

Foundry&. other shops and wear scrap

Total

51786
(2 .7 ) 

447603 
62301

(3 .2 )
427415

64186(3.0)
4792501H(A

(3 .8 ) 
402923

90070(4.5)
404407
127525
(5 .8 ) 

491363 
123571

(5.0.3) 
495385 
119623 

(5 .07 ) 
501452

(a) 

(a)

(a )

(a) 

(a)

(a)

(a)

4.18.000 (b>

4,47,603
4.23.000 (b )

4,27,415 
4,33,000^ (b)

4,79,250
4.07.000 (b)

4,02 923
4.03.000 (b)

4,04,407
5.17.000

4,91,363
5,13,153

4,95,385
5,26,734

5,01,452

(o )  Credit in terms o f  value given but quantity not indicated in I?th 
cost sheet.

(6 ) Represents the total arisings as intimated by M anagem eni.
N ote : ( / )  Figures in brackets indicate perccn'tage o f  recovery to steel

ingot input.
(i7) A ccord in g  to M anagem ent the scrap arises from  other sources 

also viz. steel skull scrap recovered at the sciap  and salvage 
departm ent, recovery at the slag yard, contractual collection  
from  m uck dum p ctc .



Stateiltent showing the extent o f variance in cost clue to different causes

ANNEXURE X III

(Referred to in para 6.01) k %

(Rs. in lakhs)

SI. Name of product No,

1
1. Saleable steel and saleable pig iron and by-products .
2. Saleable steel and saleable pig iron and by-products .
3. Saleable steel and saleable pig iron and by-products
4. Saleable steel and saleable pig iron and by-products
5. Saleable steel and saleable

(A) Adverse 
(F) Favourable.

Year Variance in actual Variance analysis
cost over standard cost

Materialusage/yield
Utilisa.tion Price Expendi­ture Coalblend Produc­tivity *

3 4 5 6 7 8 9 10

1973-74 2154(A) 22(A) 508(A) 1786(A) 88(A) 18(F) 232(F)
1974-75 247(A) 171(F) 233(A) 995(A) 604(F) 206(F)
1975-76 1744(A) 2(A) 46(A) 1584(A) 111(A) 3(A) 2(F)
1976-77 1466(F) 363(F) 111(F) 872(F) 83(F) 12(A) 49(F)
1977-78 778(A) (13 months) 495(A) 129(A) 61(F) 256(A) 16(A) 57(F)



Yclir

ANNEXURE XIV 
(Referred to ill para 8.01)

Statement showing the inventory holding o f  the Plant at the end of the year

Total i:'v̂ ;n- 
torics I'f I aw mate­rials, storcb &tpareb (exclu­ding in transit) finished & si-mi- linished products& ether misc. stores >:t the end of the year

Stores and Raw spares excluding inato- in tnmsit i ials----- ------ - exclu-Opi.ra- Expan- ding in tit>n siou transit ■

Fini­shed,Si mi-tinished ofstores &

Total Total Inventories as consiHii- consuni- uo. o fption
pro­ductsinclu­dingintransit

sparesduringtheyear(exclu­dingexpan­sion)

ption of raw mate­rials during the year

1 2 3 4 5 C
1970-71 67 80 36.67 5,84 2,95 22,111971-72 . 87.03 49.86 5.16 4,80 27,031972-73 91.26 51.69 6,43 3,19 29.69

26.65
33.03

38.71

months’ consumption
Rawmate­rials

4$..48
49.41
57.06

Stores&spares(opera­tion)

10 J1
0,72 16.51
1.17 18.11
0.67 16.02

(Rs. in crorc.s)

Totalsflesexclu­ding
exciscduty,freightetc.

Finished and seini-finished stocks as no. o f months’ sales
On On value torm- basis • age basis

130.89
120.52
158.77

12 13
2,03 2.21
2.69 2.76
2,24 2.57



1973-74 . 101.89 48.11 10.14 3.92 38.45 42.77 59.19
1974-75 . 120.40 51.92 14.50 6.10 46.93 48.62 76.56
1975-76 . 209.55 63.39 21.66 11.62 112.27 59.75 100.99
1976-77 . 202.05 66.57 21.24 12.21 100.90 66.32 121.40
1977-78(*) . 164.29 66.16 16,14 12.01 69.42 74.24 135.34

C*) (13 months).

0 .80 13.50 179.26 2 .57 2.83
0 .96 12.81 218.40 2 .58 2.98
1.38 12.73 187.38 7 .19 7.02
1.21 12.05 326.36 3.71 3.94
1.15 11.58 359.31 2.51 2.59

N o t e 524.49 lakks fn- 1975-76, Ks. 207.02 lakhs for 1976-77 and or ^  wliich IS shown m the accounts under power and fuel has be^n shown under con- rtf k? i 1 ^  spares to bung them on companible basis with previciuj years Similarlv con<;umntion
s L S ? h  - (1973-76); Rs. 403.50 lakhs (%76-7^ and As. 4 «  1oyeare =>«ounts linger powci and fuel has been included under stores and spares as was done in previous

2. The iigures for stores nad spares arc net after taking into account the provision for insurance spares. Ui



A N N E X U R E  X V  

[Referred to  in Paragraph 8.02(1)]

Statement showing the minitmm a id  tnoximum limits fixed  by the Board in
(In  num ber o f  days’  con su m p tion )

R a w  m aterial Critical M inim um  M axim um  
level level level

1 2 3 4

1. Coal 
(fl) C ok in g  . 
(b) N on -cok m g

• 10
10

12
15

15
30

2. Iron Ore
24
15
24

(a) L um p—B .F . G rade . 
(fc) Lum p— O .H . Grade 
(c )  Fines ; ;

10
7

10

17
8

15

3. Manganese Ore. • 20 30 45

4. l im e  Stone
(а ) B .F . G rade .
(б ) S .M .S . G rade .

• • 8
7

14
12

20
24

5. Dolomite
(a) B .F . Grade
(b) S .M .S . G rad e/R M P  .

• • 
• •

10
7

15
7

30
10

6.

7.

Quartiite
F^ro-manganese

• • 
• •

15

30

30

45

60

90

8. Ferro-Silicon . 30 45 90
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ANNEXURE XVI

(Referred to in Paragraph 8.02(2)]

Statement showing maximum limits for different kinds o f  stores as fixed in 1970 by a committee on Inventory control appointed by Govt, and in March 1974 by the Plant
As fixed in 1970 As fixed in 1974

(0  Imported Spares . 12 months to be re- '48 months to be re­duced to 9 months. duced to 36 months (imported spares ex- eluding riik insur­ance items).
(iV) Lidigenous Spares . 12 months to be redu- 10 months.# . ced to 6 months.

(Hi) Emcrgcncy/lnsurance Limits to be decided inSpares and slow each case,moving spares.
<jV) Rolls 24 months to be redu- 24 monthi.ced to 12 months.
(v) Refractories .......................  imported 12 months (imported^6 months (indigeiioas) 6 months (indigenous)

(vj) Construction stores — 9 months.
(v«) Genera] stores (indi- 2 months to 6 months. 9 months.genoiis). critical 13.5 days.

(w i)  Raw Materials' 17 days Minimum 20.83 daysMaximum 37.25 days.
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ANNEXURE XVU 
Preferred to in paragraph 8.02.(2)]

Statement showing invemory hoMtng.i o f  stores and spares in terms of number of month's consumption

SI, Description of No. stores
(Rs. in lakhs)

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

consum- 31-3-76 ption consum- 31-3-77 ption ption
1

ption
10 11

1. Spares
W U.S.S.R.
(4) Indigenous

2. Refractories 
U.S.S.R. .

3. Rolls

2176.71
674.57

267.14
593.43

64.55* 2243.68 
11.79 892.00 97.64@ 2274,00 

17.92 1250.00

24.62
50.51

212.19
576.53

26.72
48.72

180.00
643.00

A
99.96
19.16

30.41
58.04

2225
1339

95 02 
14.24

2205
1495

12

92. R4 
14.79

177 101.13 
588 38.52 377 112.74 

615 32.87
(Excluding the value of risk iasurance spares—38.4 months), 

@ (Excluding the value of risk insurance spares—58.8 months), 
•K.nTOD value of risk insurance spares—62 4 month.0
M G IPR R N D -8/8C ,SA G /8l-T .S.S ,I-16-ll-l98]-2044 ^
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